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YATIC)rJU BANK FOR AGHIC ILTURE crPD B W L  DZV&lDlaT 

introduction t o  Work&op by s h r i  Sant B a s ,  
a a n a n i w  Direct o r ,  NAJARD 

Chairman, D r .  Swindale, Chief Guest S h r i  9.3,  Mukerji, 

Colleagues and f r i e n d s  , 
It w e a  in t h e  f i t n e s s  of th ings  t h a t  Nat ional  Workshop 

on Drvland Farming Omvened by t h e  Ulim Mirlistrv of Agricul- 

t w e  under t h e  Chairmanship of Secretary , Agricul ture ,  

S h r i  3.2'. hluker j i ,  had reconmended t h a t  NA3;IHD, jo in t ly  with 

ICwR and ICHISAT ahould organicre workshops on reg iona l  basis 

on c r e d i t  support f o r  dryland farming. We a r e  g l ad  t o  note  

t h a t  the proposed workshop is now a r e a l i t y  and a s e l e c t  

audience of expert  s c i e n t i s t s  , bankers and admh i s t r a t o r s  i s  

wi th  US. 

When we took t h e  i n i t i a t i v e ,  ICRISAT and I C A R  r ead i ly  

and wholeheartedly extended t h e i r  support t o  us ,  a n d  we a re  

beholden t o  both of them f o r  preparing de t a i l ed  papers on t h e  

technologies  and ecmomic a spec t s  thereof .  We a r e ,  i r l  p a r t i -  

c u l a r ,  g r a t e f u l  t o  ICRISAT f o r  the  readiness  with which they 

have agreed and pr w i d e d  a 11 the  f a c i l i t i e s  f O r  holding the  

Workshop in a s e t t i n g  in which the adoption of new technolo- 

g i e s  can be  observed by us a t  f i r a t  hand. 

We a re  happy tbt the r ep re sen ta t ives  of S t a t e  Govsrn- 

ments and Etirlistrv of Agr icu l ture ,  Ministry of Finance,  Banics, 

MC and other  i n e 9 i t u t i m s  have responded to  t h e  inv i t a t i on .  
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I take  t h i s  oppor tmi ty  t 0 welcome them a l l  t o  t ~ i e  Workshop. 

bre a r e  fo r tuna te  t h a t  Direct  or General,  I C R L A T ,  

Dr. Swindale, a wel l  known agr icu l tura l .  s c i e n t i s t  in h i s  an 

r k h t ,  has  agreed t o  cha i r  the sess ion  t h i s  morning. 

We were a l i t t l e  disappointed when, i n i t i a l l y ,  

3 h r i  S.P. h k e r  j i ,  Secre ta ry ,  zrgriculture informed us t h a t  

ne would not be ab le  t o  come here on account of other pressing 

engagemen t a .  I need hardlv say how happy we a r e  t h a t  

S h r i  Muker j i  i s  with us todav t o  de l ive r  the  Kevnote Address 

arld t o  guide t h e  de l ibe ra t ions  of the  sess ions  on c r e d i t  and 

recommendations of the Workshop tommorrow. His presence f u l l y  

r e f l e c t s  h is  commitment t 0 Drvland Farming. 

The p u r p o ~ e  of the workshop i s  c l e a r  : The f inancing 

i q a t  i t u t i o q s  should urlderstand the implicat ions of t h e  new 

s t r a t egv  s o  t h a t  thev can equip themselves su i t ab ly  t o  resporld 

t o  t h e  emerging c r e d i t  rleeds, arld l ikewise ~ r i c u l t u r a l  

Scientists aqd administrat  ars should understand t h e  essential 

requirements t o  be taken care of 90 t l i a t  ~mximum support would 

be ava i l ab l e  from t i l e  f hanci ' lg  agencies.  

'Drvland farming ' is an a rea  where very l i t t l e  has  been 

done, both in terms of tecllnologies a s  wel l  a s  of providing 

f i n a n c i a l  ass i s tance  f o r  the  adoption of such technologies.  

Therefore,  t he re  i s  need t o  know more about what lias been 

d m e  bv way of producing v iab le  teclmologies.  Secmdly ,  

whi le  t h e r e  is cms ide rab le  sco'? f o r  increasing product ivi ty  

and production in drv lmd/ra inf  ed a r e a s ,  we a l s o  have t o  

. . a  ,3 



understand how we can i n t e g r a t e  with drylarld farming, on a 

v i a b l e  b a s i s ,  agro-f ores t rv  , animal huabandrv, e t c .  It is 

t r u e  we a r e  now ref inancing crop loans ,  a s  wel l  as  loans made 

f o r  all. these a c t i v i t i e s  on a schematic bas i s ,  and model 

schemes have been developed f o r  the purpose. We s till want 

t o  how in  what wav t h e  po l i c i e s  and procedures g OvernLrlg t h e  

sanct ion of loans/schemes need t o  be r e f ined  so  t h a t  they a r e  

t a i l o r e d  t o  t h e  needs of in tegra ted  watershed development. 

Thirdly,  a wxmf Lexchange of views has become necessar r  

between those developing rlew tec:lnologies , those implemeqt h g  

them and those requi red  t 0 extend f i nanc la l  support f o r  t h e i r  

adoption dn a wide f r o n t ,  so t h a t  a r e a l i s t i c  apneciat i .cn 

of t h e  d i f f e r en t  aspects  of t h e  tecknologv/in tegra ted  water- 

shed development and t h e i r  i m p l i c a t i ~ l s  f o r  c r e d i t  i n s t i t u -  

t io.? s would emerge . 
Financi lg  institutions a r e  well  spread out a l l  over t h e  

cou?trv. TJnder tile mult i-agency approach a farm house-hold 

can seek f inancial  ass i s tance  from m e  or tile other agencies 

l oca t ed  in an a r e a .  But it i s  O w  r r e p o n s i b i l i t v  t o  c r ea t e  

corlditione under which there  would be smooth flow of c r e d i t  

f o r  a l l  l e g i t  imote purpo3es, e s - ~ c i a l l v  drvland farming and 

microwaterslled development. This c a l l s  f o r  f inding wavs t o  

remove t h e  various c m s t r a i n t s  e x ~ r i e n c e d  in regard t o  t he  

spread of technologv, accep tab i l i t y  of technology by fa rmers ,  

v i a b i l i t y  af t h e  prqrammes desig'led f o r  the  purpose, includ- 



ing c o s t - e f f e c t i v e  methods f o r  t h e  adopt ion of t h e  technologies  , 
and t h e  arrangements f o r  f a r n u l a t i o n  of fhe micro-waterstled 

development p r o j e c t s ,  

While we look forward t o  c c n s t r a c t i v e  p a r t i c i p a t i o n  

from t h e  invi ' tees  on a l l  these  a s p e c t s ,  I would l i k e  t o  mention 

orle o r  two p o h t s  which, because of t h e i r  somewhat c c n t r o v e r s i a l  

n a t u r e  have no t  been covered in tile i a p e r  t o  be presented on 

behalf  of jA3HRD. One of t h e  i s s u e s  r e l a t e s  t o  subs id i s lng  

i n t e r e s t  cxl loans .  :{ere I mav menticn t h a t  we a r e  cons t ra ined  

by t h e  f a c t  t h a t  both GO1 and Y A . k R D  had en te red  i n t o  c e r t a i n  

Covenarlts with t h e  lJorld 3ank. I f  we i n t e n d  t o  c m t i n u e  t o  

borrow from the  'Jorld sank - which c u r r e n t l y  appears  t o  be t h e  

thinkirlg - proposals involving i n t e r e s t  s u b s i d i e s  m loarls 

would be v i o l a t i v e  of these  Cwenaq t s .  If we allow i n t e r e s t  

f o r  f  inancing urlder drvland farming,  we would n o t  be  

a b l e  t o  a v a i l  of World Bank a s s i s t a n c e  f o r  t h e  purpose, 

From t h e  point  of view of v i a b i l i t y  of tile prqrammes 

taken up i n  t h e  d ~ l a n d / m i c r o - w a t e r s h e d  a r e a s ,  tile p r i c ing  

p o l i c i e s  f o r  drylagd/ra inf  ed crops  l i ' c e  pulses and o i l  seeds  

assume knportance. So are t h e  i n f r a s t r u c t u r e  f a c i l i t i e s  and 

arrangements f o r  c w e r  iqg risks Of f zrmers.  These r e q u i r e  

immediate a t t e n t  icn , 

Sollie innovat ive  approaches seem necessary  f o r  implemen - 
t i n g  t h e  e s s e n t i a l  drrlarld works such a s  dra inages ,  water 

ha rves t ing  s t r u c t u r e s  e t c .  involving communitv a c t i m ,  An 

e e e . 5  



i n t e g r a t e d  a Qpr CB ch t o  micro-wat ershed development may a l s o  

c a l l  f o r  o rgan iza t iona l  inrlo~rat iovls, In t h i s  r e s p e c t  we a r e  

looking t o  t h e  S t a t e s  f o r  i n i t i a t i v e s  . f o r  developing a few 

modele f u r  dwlarld farming in  varying cond i t ions .  

I persanal lv  do n o t  t h i n k  t h a t  t h e  dryland farming and 

watershed development p rq ramnes  would immediately poc3e poblem 

of r e s o u r c e s *  But a s  they gain  momentum, we do have t o  consider 

how t o  furld Y k h R D ,  f o r  oroviding re f inance  t o  LD3s/CJs/RUs 

f o r  investment loarls. This problem sr i s e s  e s p e c i a l l y  i f  t h e r e  

is no  a s s i s t a q c e  f Orthcomi~g f ram t h e  World 8ank under t h e  

~ ~ A 3 A R D - I  p r o j e c t .  

I would be f a i l i n g  in my duty if I do n o t  mention, a t  

t h i s  s t a g e ,  t h e  problem? we a r e  f ac ing  in r e c v c l i n g  t h e  ava i -  

l a b l e  r esources  f o r  promoting producticm on account of heavy 

w e r d u e s  from fa rmers  t o  the  c r e d i t  agencies .  m e r e  is  need 

for determined a c t  ion t o  br irlg down overdues . I am s u r e  we 

w i l l  have occasion t o  discuq-i, a s  we go a long,  t h e  b e s t  way 

of repairivlg t h e  damage ddna t o  our c r  2 d i t  system and its 

c r e d i b i l i t y  on a c c o u ~ t  of t h e  inc reas ing  overdues. 

The Workshop may a l a o  ccns ide r  whether orle o r  two more 

Workshope of t h i s  or  s i m i l a r  t y p e ,  elsewhere,  would be ~ s e f  u l .  

We a r e  hoping t h a t  i n  t h e  l i g i l t  of t h e  observat ions  of 

t h e  Chief Guest and the  d i s c u s s i m  on t h e  papers it would be 

poeaible  for us t o  develop an a c t i o n  plan f O r  t h e  implemen- 

t a t i o n  of t h e  p r q r a m e ,  a 0  t h a t  each of us know what he h a s  



t o  do i n  c o o r d i n a t i o n  w i t h  o t n e r s  in t h e  achievement  of t h e  

goals .  

I once a g a i n  welcome t l lc  Chief 3ues t  a n d  a l l  of you 

t o  t he  Workshop9 on my behalf a ~ d  on behalf of aLL3~l3.D~ and 

l o o k  fo rward  t o  f r u i t f u l  d i s c u s s i o n s b  

Thank v o u ,  



BANK OF BARODA 

~ e a l s i n g  the  importance Of dryland ag r i cu l t u re  uhich I s  pract ised over a 
vast area of 106 m i l l i o n  hectares out of  the net  cu l t i va ted  area o f  about 
143 m i l l i o n  hectares in' the country, the  Governant has consi- 
dend/recognised tha t  development o f  dry  Land f a m i n g  was most e s s e n t i r l  
f o r  ensuring Nat ional Food Security, narrowing doun reg ional  imbalmces 
and creat ing r u r a l  employment, etc. I t  i s  a ~ a i n s t  t h l s  background the 
need has been f e l t  fo r  tak ing long t e r n  development measures f o r  l a s t i ng  
r esu l t s  and a lso immediate e f f o r t s  t o  make an impact on the r u r a l  masses. 
For t h i s  purpose a two pronged strategy has k e n  adopted v i r .  (i) 
extensive approach covering a l l  dryland areas where a l l  the orrgoing 
programmes and resources would bc u t i l i s e d  op t ima l l y  and the avai lab le  
technology d i  sseninated f o r  increasing the p roduc t i v i t y  of  dry land 
ag r i cu l t u re  and (i i) the intensive approach whereunder i n  selected 
blocks, micro-watersheds of 2000 t o  3000 hectares each would be taken up 
f o r  in tens ive developnent of dry Land watersheds through a u l t i -  
d i s c i p l i n a r y  approaches, inc lud ing crop production, hor t icu l ture,  soc ia l  
forestry, pasture development, water harvesting, pest control, use o f  
modern implements Like seed-cum-ferti l i z e r  d r i l l s ,  app l i ca t ion  of 
improved seeds, f e r t i l i z e r s ,  etc. 

Government had decided t o  take up dry Land farming prograaw i n  3824 
micro-watersheds covering a t o t a l  area o f  7 t o  11 m i l l i o n  hectares dur ing 
1982-83. Substant ial  areas of Land i n  the country are af fected by so i  1 
erosion o r  i and  degradtion. The area so f a r  covered by soi  L conservation 
measures i s  only 23.40 m i l l i o n  hectares. Therefore there i s  a vast area 
yet t o  be covered. Small watersheds w i th  an area of 2000,to 3000 
hectares, treatment of  uhich i s  pract icab le and manageable, have been 
proposed t o  be increasingly taken up dur ing the S ix th  Plan. The p lan 
aims a t  a ta rge t  o f  an additonal 7.1 m i l l i o n  hectares over the base Level 
of 23.4 m i l l i o n  hectares. I t  i s  intended tha t  these micro- watersheds 
should serve as foca l  areas f o r  demonstrating the bene f i c i a l  e f f ec t s  o f  
i n tens ive  watershed development programmes and provide models on the 
bas is  of which intensive development of  other areas could be taken up i n  
subsequent phases. 

E f fec t i ve  implementation o f  t h i s  programme invo lv ing  concept of  
microwatershed Ray perhaps be d i f f i c u l t ,  but nbt a t  a l l  impossible, as i t  
has t o  be planned care fu l l y  and s c i e n t i f i c a l l y  through an e f f i c i e n t  
coord inat ion mechanism. A good deal of  research work on var ious aspects 
of dryland farming has been done i n  the problem areas where research 
centres under the aegis o f  A L  L-India Coordinated Research and Development 
Pro ject  fo r  Dryland Agr icu l ture have been set up. Besides, p i l o t  
p ro jec ts  have also successful ly demonstrated the bene f i c i a l  e f f ec t s  of  
the research resu l t s  t o  the farmers. Thus, f i e l d  o f f i c e r s  o f  t h e '  Banks, 

Paper c i r cu la ted  f o r  discussion and comments a t  the Workshop on 
Uatershed Based Dryland Farming i n  Black and Red So i l s  o f  Peninsular 
India, NABARD/ICAR/ICRISAT, October 3-4, 1983, ICRISAT, Patancheru, 
India.  
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Government departments, Panchayat Admin i s t ra t i on  should now Lose no tin 
i n  app rec ia t i ng  the  developments and r e s o l v i n g  t h e  problems o f  -0th 
f low o f  c r e d i t  #under t h i s  programme. 

The use o f  st raw mulches o f  deep ploughing a r e  proven techniques f o r  
improving i n f  i l t r a t  i o n  and ava i  l a b l e  s o i  1 water, bu t  a re  no t  p r a c t i c a b l e  
i n  present day I n d i a n  condit ions, where n e a r l y  a l l  c rop residues a re  
removed from t h e  land and b u l l o c k  power i s  g e n e r a l l y  inadequate t o  a l low 
deep t i l l a g e .  The s o l u t i o n  i s  t o  use the  ~mqQ-_wgtgtgt&,qg 
t h e  basi~,f~~!.~~,~jh, making use o f  i t s  n a t u r a l  topography and drainage ------- 
pat terns .  Contour farming o r  the  use o f  r idges o r  broadbeds and furrows 
w i t h i n  t he  watershed great , l y  improve r a i n f a l l  management and water 
a v a i l a b i l i t y  t o  crops where the  Land has g e n t l e  slopes. Bench t e r r a c i n g  
i s  needed where slopes a re  greater .  

The best  crops and c u l t i v a t o r s  t o  use i n  any p a r t i c u l a r  d i s t r i c t  
depend upon climate, s o i l s  and a g r i c u l t u r a l  and socio-economic 
t r a d i t i o n s .  With considerable e f f o r t s  t he  ALL-India Coordinated Research 
P r o j e c t  f o r  Dryland Ag r i cu l t u re  has now determined the  most appropr ia te  
crops f o r  most o f  t he  r a i d e d  regions o f  Ind ia .  I n t e r c r o p p i n g  and 
sequen t i a l  cropping a r e  common enough p r a c t i c e s  now i n  r a i n f e d  a g r i -  
c u l t u t r e .  They increase the  e f f i c i e n c y  i n  use o f  n a t u r a l  and c a p i t a l  
resources and r e t u r n  two incomes a year from the farm ins tead o f  one. 
Many o f  t he  r a i n f e d  b lack  s o i l s  t r a d i t i o n a l l y  cropped o n l y  i n  the  
post - ra iny  season can produce f~g,g~gpS,B,ygg~ wi thout  d i f f i c u l t y .  

Combining improved seeds and f e r t i l i z e r s  w i t h  improved 'manage- 
ment--raised beds and furrous--more c a r e f u l  placement o f  seed and 
f e r t i l i z e r  and more i n tens i ve  weeding, t h a t  is, a-fgCb-egckggg-gf 
imeroved e r a c t i c e s  increased gross r e t u r n s  by Rs.3086. Average addcd -- ----- -------- 
costs  were Rs.327 f o r  a benef i t -cos t  r a t i o  o f  9.4. The use o f  supple- 
mentary water increased p r o f i t s  by an a d d i t i o n a l  Rs.570, equ iva lent  t o  
about f i v e  q u i n t a l s  per  hec tare  o f  increased y i e l d .  I n  a s i m i l a r  se t  o f  
experiments on the  A l f i so l s ,  average gross r e t u r n s  rose from Rs.1403 per 
hectare under t r a d i t i o n a l  p rac t i ces  t o  Rs.3823 us ing improved seed, 
f e r t i l i z e r  and management. Average gross p r o f i t s  rose from Rs.424 t o  
Rs.2625. Improved sesds alone gave a b e n e f i t  t o  cost  r a t i o  o f  Rs.10.7; 
improved f e r t i l i z e r  gave 2.38 and improved seeds p l u s  f e r t i l i z e r  3.9. 

. I n  Maharashtra State, hybr ids  now make up 35% o f  a l l  sorghum p lan ted  
i n  t he  r a i n y  season and improved v a r i e t i e s  make up more than 70% i n  t h e  
p o s t r a i n y  season. Average y i e l d s  i n  the  s t a t e  a re  SOX h igher  than they 
were 10 years ago. Perhaps the major reasons f o r  the  slow r a t e  o f  a d o p  
t i o n  i s  t h a t  t he  i n t r o d u c t i o n  o f  new seeds alone does n o t  represent a 
l a rge  enough change i n  the  p a t t e r n  o f  t r a d i t i o n a l  a g r i c u l t u r e  t o  arouse 
t h e  farmers i n t e r e s t .  Small f a u l t s  o r  problems e i t h e r  r e a l  o r  imagined 
assoc ia ted w i t h  the new seeds dissuade him f o r  t r y i n g  them. They are  
s imply  no t  worth the  t roub le .  

There i s  much evidence t o  show t h a t  f e r t i l i z e r  use i s  economical on 
the  s t a p l e  r a i n f e d  cereals. Several hundred experiments on c u l t i v a t o r s '  
f i e l d s  w i t h  sorghum, maize and p e a r l  m i l l e t  i n  r a i n f e d  areas o f  I n d i a  
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have g i ven  average gains o f  14 kgs. o f  g r a i n s  pe r  k g  o f  N and 7 Kg o f  
g r a i n  per  kg of bg. Benef i t - to-cost  r a t i o  a re  2.5 o r  be t te r .  
Responses . t o  , f e r t i  l i s e r s  by a v a i l a b l e  v a r i e t i e s  o f  r a i n y  season sorghum 
and p e a r l  m i l l e t  a r e  gene ra l l y  b e t t e r  than responses by r a i n y  season 
maize o r  post  r a i n y  season sorghum. A combinat ion o f  improved seeds and 
f e r t i l i s h r s  y i e l d  an a d d i t i o n a l  1000 t o  1500 kg/ha o r  more, g ives  
p o s i t i v e  and b e n e f i c i a l  y i e l d s  cons is ten t ly ,  o f t e n  exceeding Rs.ZOOO/ha, 
can s i g n i f i c a n t l y  improve the  farmers income. The g rea te r  y i e l d s  can 
s i g n i f i c a n t l y  increase the  product ion  o f  foodgra ins  i n  t he  country. 

Although the  added b e n e f i t s  a re  substant ia l ,  t h e  added cost  ranging 
from about Rs.400 t o  Rs.1000 can be a problem f o r  t he  smal l /marginal  
farmer who Lacks access t o  i n s t i t u t i o n a l  c r e d i t .  For example the  lack  o f  
w e l l  adapted f e r t i l i s e r  responsive c u l t i v a t o r s  f o r  pos t - ra iny  season 
obv ious ly  prevents the  use, o f  combinations. Inadequate f e r t i l i s e r  
d i s t r i b u t i o n ,  inadequate ex tens ion and inadequate i n f r a s t r u c t u r e  i n  
genera l  a r e  de te r ren ts  t o  t he  adopt ion o f  improved seeds p l u s  f e r t l i s e r s  
as they  are t o  o the r  improvements i n  ag r i cu l t u re .  Timel iness o f  
operations, p a r t i c u l a r l y  sowing and weeding and p r e c i s i o n  i n  t he  
placement o f  seeds rqd  f e r t i  L isers  however have t o  be recognised as 
p i  l l a r s  o f  t h e  modern dry  farming technology. 

Dry pe r i ods  w i t h i n  the  normal r a i n y  season a re  t y p i c a l .  o f  many 
monsoonal c l imates  even when normal o r  above normal seasonal r a i n f a l l  
occurs. The r e s u l t  i s  usua l l y  a reduc t i on  i n  crop y i e l d  e s p e c i a l l y  on 
s o i l s  t h a t  have r e l a t i v e l y  Low water ho ld ing  capac i t ies .  Having water 
a v a i l a b l e  f o r  supplemental i r r i g a t i o n  i s  an important  means o f  reducing 
t h e  r i s k  and improving product ion  i n  r a i n f e d  ag r i cu l t u re .  Many o f  t he  
farmers i n  r a i n f e d  areas have access t o  water from wells, streams and 
tanks. One survey has est imated t h a t  50 pe r  cent o f  t he  farmers have 
some source o f  minor i r r i g a t i o n  and t h a t  w i t h  t he  water a v a i l a b l e  they 
can i r r i g a t e  about f ou r  per cent o f  t h e i r  land. The amount seems smal l  
b u t  i t  probably can be more e f f i c i e n t l y  used f o r  L i f e  saving i r r i g a t i o n  
on f e r t i l i z e d ,  h igh -y ie ld ing  upland crops than on smal l  areas o f  r i ce .  
One 5 cm i r r i g a t i o n  s t r a t e g i c a l l y  app l i ed  du r i ng  a d ry  s p e l l  on a red 
A l f i s o l  nea r l y  dpybCgd-thg-yjgCd of  sorghum and maize. At product  p r i c e s  
p r e v a i l i n g  a t  t he  t ime o f  harvest, grgzp-yeLypq were increased 
by Rs. 3120/hectare f o r  maize and efa2Z!g f o r  sorghum. S i g n i f i c a n t  - ------ --- 
o p p o r t u n i t i e s  e x i s t  f o r  water harves t ing  i n  the  r a i n f e d  areas. Runoff 
from heavy r a i n s  occur i n  a l l  bu t  the  d r i e s t  years p rov id ing  
o p p o r t u n i t i e s  f o r  water harvest ing.  , 

. E f f e c t i v e  s o i l  management p rac t i ces  i n  the  r a i n f e d  areas produce a 
s u i t a b l e  seedbed, ensure the  proper placement o f  seed and f e r t i  l i sers ,  
c o n t r o l  weeds, conserve s o i l  moisture and minimise r u n o f f  and erosion. 
Crust fo rmat ion  on the  surface i s  a problem w i t h  many sandy tex tu red  
s o i l s .  The power requ i red  t o  break the  c rus t  i s  Low but  t he  c rus t  
reforms a f t e r  t he  rains, impedes seed l ing  emergence and increases r u n o f f  
and erosion. I nco rpo ra t i on  o f  organic mat ter  i n t o  t h e  s o i l  helps t o  
decrease the  s t reng th  o f  the  crust-- probably by increas ing s o i l  moisture 
near t he  surface. 

The research and demonstrat ion e f f o r t s  t h a t  have been made i n  recent 
years i n  t he  ra in fed  areas have i d e n t i f i e d  a fcw items t h a t  a re  neeced i n  
a d d i t i o n  t o  t h e  normal t echn i ca l  and i n s t i t u t i o n a l  serv ices  f o r  
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a g r i c u l t u r e .  Improved land management, increases the  demand f o r  b u l l o c k  
power compared w i t h  present u t i l i s a t i o n  pat terns.  Small farmers i n  
p a r t i c u l a r  f i n d  t h e  lack  o f  bu l l ocks  t o  be a major cons t ra in t .  To e f f e c t  
t h e  improved drainage t h a t  i s  needed du r i ng  t h e  pe r i ods  o f  heavy r a i n f a l l  
r e q u i r e s  the  p r o v i s i o n  o f  community d r a i n s  i.e. d r a i n s  t h a t  serve 
seve ra l  farmers o r  severa l  v i  1 lages. The farmers themselves q u i t e  
n a t u r a l l y  are unwi l l i n g  t o  bear t he  cos t  o f  these community works, 
a l though they may be u i  L l i h g  t o  prov ide  the  necessary labour. States 
s o i l  conservat ion  programmes a re  able p resen t l y  t o  prov ide  on l y  p a r t  o f  
t he  funds and serv ices  required. Improved technology a t  l e a s t  as i t  has 
been a v a i l a b l e  from ICRISAT requ i res  some improvement i n  farm implements. 
Wheeled t o o l  car r ie rs ,  i f  heavy enough, improve seed and f e r t i l i s e r  
placement and by reducing the  b u l l o c k  power and manpower needed f o r  each 
ope ra t i on  increase the  number and t ime l i ness  o f  t he  opera t ions  t h a t  can 
be performed. The t o o l  c a r r i e r s  and implements t h a t  perform best  a re  
c o s t l y  and are out o f  t he  reach o f  t he  i n d i v i d u a l  smal l  farmers. I t  i s  
t h i s  area where farmers have t o  be ass i s ted  through custom serv ices.  

ICRISAT EXPERIENCE 

I n  February 1981, a f t e r  the t r a d i t i o n a l  crop was harvested, ICRISAT and 
Sta te  Engineers surveyed the Land and planned the  uatershed, .Leaving i n  
p lace the  p rope r t y  boundaries. The farmers d i d  the  Land smoothing work 
w i t h  t h e i r  own animals and equipment, but  used the  ICRISAT t o o l  c a r r i e r  
behind t h e i r  bu l l ocks  f o r  most operations. The animals were r a t h e r  weak 
and because the  t r a d i t i o n a l  crop was harvested late, t he  s o i l s  were 
a l ready q u i t e  hard. I t  d i d  not  take Long f o r  the  farmers t o  ge t  used t o  
t he  equipment, bu t  the  beds and furrows were not  w e l l  made--but no worse 
than the  f i r s t  ones which ICRISAT s c i e n t i s t s  put  a t  ICRISAT. Although 
the  farmers were w i l l i n g  t o  i n s t a l l  drainage ways on t h e i r  own Land, they 
uere not  w i l l i n g  t o  work c o l l e c t i v e l y  t o  i n s t a l l  t he  necessary community 
d r a i n s  t o  connect the water shed t o  the  e x i s t i n g  main d r a i n  system. I n  
consequence, i n  the  very heavy r a i n s  i n  t he  e a r l y  p a r t  o f  t he  year the  
watershed d i d  not  work p rope r l y  and the  lower p a r t s  o f  some f i e l d s  uere 
f looded. When the farmers saw t h i s  and sau how t h i s  d i d  not  happen a t  
ICRISAT, the  s c i e n t i s t s  o f  ICRISAT were able t o  persuade them t o  
undertake the  cons t ruc t i on  of t he  community drains.  The s t a t e  department 
of Agr icu l tu re ,  through i t s  e x i s t i n g  so i  1 conservat ion  programme, pa id  
f o r  t h e i r  labour t o  ~ u t  the d ra ins  i n  place. Since then, i n  a year where 
t h e  r a i n f a l l  has been 70 percent above normal, t he re  has been no f u r t h e r  
problems o f  water logging o r  drainage. 

ICRISAT and t h e  o ther  research agencies recommended which crops 
uou ld  be best, bu t  farmers made t h e i r  own choices. I n  consequence, on 
t h i s  15 hectares watershed w i t h  14 farmers the re  were e igh t  d i f f e r e n t  
crop combinations. With ~ M e x c e p t i o n ,  the  crops have done w e l l  and f a r  
exceeded anyth ing  e l se  f o r  mi les  around. Not su rp r i s i ng l y ,  t he re  have 
been some problems. The farmers are  not  used t o  growing crops du r i ng  the  
r a i n y  season, nor are  they used t o  ob ta in ing  such h igh  y ie lds .  Threshing 
and storage are new problems f o r  them, accentuated i n  the  very uet  year 
because i t  has no t  bee11 poss ib le  t o  dry the  g r a i n  i n  the  f i e l d .  Average 
y i e l d s  i n  the  23 separate f i e l ds - -  some farmers d i v i d e d  t h e i r  f i e l d s  t o  
t r y  d i f f e r e n t  crop combinations--have been 2005 kg/ha f o r  s o r g h u ~  grain, 
7500 kg/ha f o r  sorghum dry  fodder, 1700 kg/ha f o r  maize grain, 3600 kg/ha 
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f o r  maize d r y  fodder and 490 kg/ha f o r  mungbean. Based on the  nrerket 
prices, farmers have al ready covered t h e i r  d i r e c t  costs, i n c l u d i n g  the  
cos t  o f  land smoothing and shaping and have made a p r o f i t .  Besides, they 
cou ld  take up pos t ra iny  season crops. Most o f  t h e  a d j o i n i n g  farmers, 
having fa l l owed  t h e i r  land i n  accordance w i t h  t r a d i t i o n a l  p r a c t i c e  d i d  
n o t  reap e i t h e r  food o r  income. 

BANK FINANCE 

Cred i t  i n s t i t u t i o n s  do prov ide loan f a c i l i t i e s  i n  general  f o r  t he  
development of a g r i c u l t u r e  which htgr,al la i nc lude  p roduc t i on  or /and 
investment Loan f o r  r a i s i n g  crops o f  economic importance, ho r t i cu l t u re ,  
s o c i a l  forestry,  pas ture  development, water harvesting, pes t  contro l ,  
purchase o f  modern implements L ike seed-cum-ferti l i z e r  d r i  l l s ,  
t r o p i c u l t o r ,  bund former, Land Level ler ,  buck scrapper, f loa t ,  etc. The 
l oan  f a c i l i t i e s  are e i t h e r  provided i n  t he  form o f  shor t  term w i t h  s 
repayment pe r i od  o f  up to  18 months, medium and Long term loans ranging 
from t h r e e  years t o  1 5  years depending upon the  repaying capac i ty  o f  the  
bene f i c i a r i es ,  v i a b i l i t y  o f  the  scheme and p roduc t i ve  l i f e  pe r i od  of the  
assets, etc.  While a l l  these Loan f a c i l i t i e s  a r e  a v a i l a b l e  f o r  improving 
d ry land  farming, banking system has no t  been ab le  t o  pay und iv ided 
a t t e n t i o n  t o  t h i s  very very important  area. Perhaps, the  expe.rience o f  
t h e  f i e l d  o f f i c e r s  i n  t h i s  respect revea l  t h a t  i t  i s  because o f  one o r  a 
combinat ion o f  severa l  o f  the  f o l l o w i n g  fac to rs :  

- Lack o f  s u f f i c i e n t  app rec ia t i on  o f  the  promising dry  farming 
technology evolved by farm s c i e n t i s t s  and i t s  p o t e n t i a l i t i e s  t o  
c reate  s i g n i f i c a n t  impact i n  the  vu lnerab le  areas. 

- lack o f  expe r t i se  a t  the  branch/bank Level t o  fo rmula te  
bankable/viabLe schemes/projects t o  s u i t  the s p e c i f i c  area i n  which 
Locat ion  s p e c i f i c  technology can be introduced. 

- i n a b i l i t y  t o  b r i n g  about e f f e c t i v e  coo rd ina t i on  a t  t he  
d i s t r i c t l s t a t e  Level i n  poo l i ng  a v a i l a b l e  t echn i ca l  expe r t i se  f o r  
developing s o i l  and mois ture  conservat ion  and o the r  schemes on 
watershed basis. This i s  obv ious ly  r e f l e c t e d  by i t s  conspicuous 
absence i n  the  d i s t r i c t  c r e d i t  p l an  (1983-85) and Annual Ac t i on  
p lan  (1983) prepared j o i n t l y  by the  Banks and Sta te  Government 
o f f i c i a l s .  

- Not on ly  t h a t  most of the  r u r a l  branches are  e i t h e r  unders ta f fed  
and/or inadequately t r a i n e d  but  a l s o  the  f i e l d  o f f i c e r s  are  
overburdened w i t h  on l y  r o u t i n e  banking work. compi la t ion  o f  
s t a t i s t i c s  and c o l l e c t i o n  o f  LAD consumes t h e i r  t ime and energy. 

- problem of cooperat ive defau l te rs ,  non-issuance of 'No-due 
C e r t i f i c a t e s '  and otherwise i n e l i g i b l e  borrowers has aggravated the  
s i t u a t i o n  most s p e c i f i c a l l y  i n  the  c h r o n i c a l l y  drought prone areas 
where banks have t o  pay s p e c i f i c  a t t en t i on .  

- whi le  each branch of the  commercial banks i n  t he  r u r a l  areas has 
no t  adopted one dry land v i l l a g e  f o r  i n tens i ve  development though i t  
was suggested by the  Union government, i t  i s  equa l l y  doub t fu l  
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whether these brancheslbanks a re  aware o f  t h e  d r y  land farming 
programme be ing  undertaken i n  over  3800 mic rewate rsheds  and t h e  
p rogress ,  i t has made. 

The problem o f  p r o v i d i n g  adequate and t i m e l y  f i nance  under d r y  land 
f a im ing  may have t o  be approached from t h e  ang le  of t r a n s f e r r i n g  
t h e  ava i  t a b l e  proven technology through p r o v i s i o n  o f  management 
i n p u t  and market ing serv ices.  As t h e  banks have no expe r t i se  i n  
t h i s  f i e l d  and have no t  done much i n  t h i s  area though they a re  
e n t h u s i a s t i c  t o  do so, t he re  i s  a l L  t h e  w h i l e  most urgent  need t o  
i n i t i a t e  f o l t o u i n g  stepslmeasures. 

i d e n t i f y i n g  t h e  micro-watershed and understanding t h e  type and 
na tu re  o f  a c t i v i t i e s  which cou ld  be taken up there.  

f o rmu la t i ng  t h e  techno log ica l  l y  f e a s i b l e  and economica l ly  v i a b l e  
schemes f o r  under tak ing these i d e n t i f i e d  a c t i v i t i e s  i n  t h e  area. 
The scheme, say f o r  instance--crop p roduc t i on  o r  s o i l  and mo is tu re  
conservat ion-- should igtgy-elja i n co rpo ra te  a1 L t he  impor tan t /  
r e l evan t  i n f o rma t i on  on the  a v a i l a b i l i t y  o f  needed i n f r as t r uc tu re ,  
backuard and forward Linkages, gaps i n  t he  e x i s t i n g  i n f r a s t r u c t u r e  
uh i ch  have d i r e c t  bear ing  on t h e  f a i l u r e  o f  t h e  implementat ion o f  
t h e  schemes. The scheme should a l s o  i nco rpo ra te  d e t a i l s  o f  
s e c u r i t y  requirements, r a t e  o f  i n te res t ,  subsidy avai  l ab l e lma rg i n  
t o  be provided, disbursement schedule; repayment pe r i od  and 
ins ta lments  o f  loan yearwi se, n e t  i n c r e ~ ~ e n t a l  income, t he  r o l e  t h a t  
each agency has t o  p lay  and farmers o b l i g a t i o n  i n  t he  
implementat ion o f  these schemes. 

q u a n t i f y i n g  t he  requirements o f  phys i ca l  u n i t s  o f  each . o f  t he  
a c t i v i t i e s  v iz .  h o r t i c u l t u r e ,  s o c i a l  fo res t ry ,  pas tu re  
development, etc., and es t ima t i ng  t he  c r e d i t  needs, subs idy lmarg in  
t o  be provided, f i n a n c i a l  out lay, re f inance  av i a l b l e ,  etc.  

need based c r e d i t  p l an  w i t h  f u l l  d e t a i l s  o f  t h e  a c t i v i t y - w i s e  
budget should be prepared and these funds should be 
sanct ionedlcommitted by t he  p a r t i c i p a t i n g  banks i n  t h e  respec t i ve  
micro-watershea area and incorpora ted  i n t o  t h e  Annual Ac t i on  Plan 
as a  p a r t  o f  D i s t r i c t  Cred i t  Plan. 

m o t i v a t i n g  t he  b e n e f i c i a r i e s  through o rgan i s i ng  f requent  v i l l a g e  
Level meetings and i n s t i l l i n g  i n  them' the  'urge f o r  development' 
r a t h e r  than imposing any th ing  on them. A l l  d e t a i l s  should be 
exp la ined  and t h e i r  misconcept ions/querr ies ,  doubts should be 
c l a r i f i e d  through var ious  communication media. A f i l m  on Sukho 
Man j r i  v i l l a g e  would a l s o  prove t o  be o f  g rea t  use, s p e c i f i c a l l y  
t h e  a c t i v i t i e s  uh ich  have p o t e n t i a l  i n  t h e  area and t h e i r  
p a r t i c u l a r s  i n  the  form o f  c r e d i t  schemes--rate o f  i n te res t ,  
secur i t y ,  subsidy/margin, loan amount, repayment ins ta lments /  
period, etc., should be p rope r l y  exp la ined t o  them. 
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s i m p l i f i e d  Lending po l icy ,  procedure and system should be evoLved 
so t h a t  a i l  Loan proposals  emanating from t h e  micro-watershed area 
a re  sanct ioned w i thou t  any l o s s  o f  time. 

L i k e  D i s t r i c t  Rura l  Development Agency, an o r g a n i s a t i o n a l  s e t  up t o  
p rov i de  management inupu t  and p l ay  e f f e c t i v e  r o l e  i n  t h e  success fu l  
implementat ion o f  t he  schemes should be p rov ided  

Adopt ion o f  a f u l l  package o f  p r a c t i c e s  i s  more d i f f i c u l t .  I t  
requ i r es  t h e  o rgan i sa t i on  o f  v i l l a g e  l e v e l  ope ra t i ona l  research and 
p i l o t  p ro j ec t s .  The key t o  success o f  such p r o j e c t s  i s  t h e  human 
factor ,  t h e  i n t e r e s t s  and involvement, o f  t h e  farmers and t h e  
constant  and dedicated a t t e n t i o n  o f  t rained, mot ivated and 
r esou rce fu l  extens ion s t a f f  backed up by p roduc t i on  and management 
s p e c i a l i s t s  uho are ava . i l ab le  when c a l l e d  f o r .  

t h i s  o rgan i sa t i on  should be t e c h n i c a l l y  w e l l  q u a l i f i e d  and 
experienced t o  fo rmu la te  t he  development schemes which cou ld  be 
conver ted i n t o  c r e d i t  schemes and t o  implement/monitor t he  uo r k i ng  
o f  t h e  schemes. Wherever necessary, feed-back should be u t i l i s e d  
t o  improve/modify t he  schemes t o  y i e l d  b e t t e r  resu l t s .  

a t ime  bound P E R T Chart should be prepared so as t o  ensure 
e f f e c t i v e  coo rd i na t i on  amongst va r ious  agencies p l ay i ng  d i f f e r e n t  
role,  complete the  development task w i thou t  loos ing  t h e  season and 
reduc ing t h e  cost-  escalat ion,  etc.  

now t h a t  the  Union government has advised t h e  S ta te  Governments and 
banks t o  se t  up b lock  Level Advisory Committee, t h i s  Committee 
should endeavour t o  reso lve  t he  grass-root  problems ' through 
f requent  d iscuss ion  and i n v o l v i n g  people 's  p a r t i c i p a t i o n  i n  t h i s  
programme. 

Bene f i c ia r ies ,  F i e l d  O f f i c e r s  o f  t he  Banks, Extens ion workers o f  
t h e  Government and Local leaders, vo l un ta r y  assoc ia t ions  should be 
adequately prov ided p rac t i ce -o r i en ted  t r a i n i n g .  

t r a i n i n g  may p re fe rab l y  be organised i n  t h e  area uhere these 
a c t i v i t i e s  have a l ready been success fu l l y  conducted as a l s o  a t  t h e  
Research and T ra i n i ng  I n s t i t u t e s  so t h a t  they can b e t t e r  apprec ia te  
t h e  concept, programme and b e n e f i t s  and shed t h e i r  wrong not ions.  

f i e l d  l e v e l  workers from t he  Government/Panchayats and Banks should 
work on l i n e s  o f  ' T ra i n i ng  and V i s i t  System' such t h a t  i n d i v i d u a l  
farm p l a n  and farm budget ing system can be in t roduced  and r e s u l t s  
a re  analysed. 

' i n p u t  supply and market ing system' should a l s o  be considered as a 
p a r t  of  the  development programme f o r  which c red i t / Loan  f a c i l i t i e s  
on l i b e r a l i s e d  terms and cond i t i ons  should be p rov ided  and f o r  
which re f inance  f a c i l i t i e s  be extended. 
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A t  ICRISATi a .technology has been developed f o r  deep b lack  s o i l s  ( V e r t i -  
so l s )  w i t h  an assured r a i n f a l l  o f  more than 750 mm per annum. The 
technology was t r i e d  on the  farmers ho ld ings  i n  1981-82 i n  v i l l a g e  
Tadanapally i n  Andhra Pradesh. Fourteen farmers w i t h  15.42 hectares o f  
land under t he  guidance o f  ICRISAT s c i e n t i s t s  have demonstrated t h a t  
y i e l d s  o f  crops and tk gross income can be increased by s i x  times. 
There i s  f a i r l y  good evidence t o  show t h a t  the  technology developed by 
ICRISAT would prove t o  be p r o f i t a b l e  f o r  about e i g h t  m i l l i o n  hectares out 
o f  t he  t o t a l  area o f  22 m i l l i o n  hectares o f  deep b lack  s o i l s  i n  t he  
country. I t  is, therefore,  most urgent  and necessary t h a t  t h i s  a v a i l a b l e  
proven technology should be t r a n s f e r r e d  t o  t he  farmers f i e l d s  through 
developing a PERT Chart and c r y s t a l i s i n g  which agency should p lay  what 
r o l e  and when. 



DRYLAND FARHIM6 WRSSHOP AT PATANCHEMl 

I. INTRODUCTION: 

1 .I About 65% o f  the  cropped Land i n  Andhra Pradesh i s  under ra in -  
f ed  farming. Since r a i n f a l l  v a r i e s  w ide l y  from year t o  year, 
r a i n f e d /  d ry  farming i s  vu lnerab le  t o  t he  vagar ies o f  monsoon. As 
a resu l t ,  y i e l d s  from d ry  lands show marked f l uc tua t i ons ,  depending 
on the  adequacy and the  d i s t r i b u t i o n  o f  t he  r a i n f a l l  over t he  crop 
season. The farmers, therefore,  tend t o  regard d ry  land farming as 
r i .sky and a gamble. They a r e  r e l u c t a n t  t o  i nves t  on c o s t l y  i npu ts  
f o r  p roduc t i on  i n  these areas i n  t he  absence o f  app rop r i a te  and 
t e s t e d  technology. Apart from weather aberrat ions,  v a r i a b i l i t y  and 
d r a i n a b i l i t y  o f  the  s o i l  a l s o  c o n t r i b u t e  s i g n i f i c a n t l y  t o  d i s -  
p a r i t i e s  i n  crop production. 

1.2 I n  the  dry land areas o f  A.P., t he  s o i l s  a re  b lack  s o i  1s and red 
so i l s .  The technology developed f o r  the  management o f  deep b lack  
s o i l s  ( v e r t i s o l s )  a t  the ICRISAT has proved t h a t  w i t h  adopt ion  o f  
t he  recommended pract ices,  t h e  y i e l d s  cou ld  be ra i sed  t o  3000 - 
4000 kgs per hectare w i t h  the  requ i red  investment on i n p u t s  and 
necessary t echn i ca l  guidance. Th is  technology was t r i e d  out  i n  t he  
years 1981-82 and 82-83 i n  farmers '  f i e l d s  i n  Medak D i s t r i c t ,  i n  
t h e  p r o x i m i t y  o f  ICRISAT. Based on t h i s  experience, i t  i s  be ing 
extended i n  1983-84 t o  o ther  d i s t r i c t s  f o r  performance s tud ies  w i t h  
farmer p a r t i c i p a n t s .  

1.3 The I C A R  has a l so  evolved a package o f  p r a c t i c e s  f o r  d ry land 
farming i n  b lack so i  Ls as a l s o  i n  red s o i l s .  

1.4 Consider ing the  a v a i l a b i l i t y  o f  a l a rge  area under these s o i l s  
t he re  e x i s t s  a great  p o t e n t i a l  f o r  ach iev ing  a breakthrough by 
p o p u l a r i s i n g  these technologies f o r  ach iev ing  a d d i t i o n a l  p rdocu t i on  
under s tap le  crops o f  cereals, pulses and o i l  seeds, etc., i n  a 
phased manner. While both  the  ICRISAT and I C A R  v e r t i s o l  technolo- 
g i e s  are  be ing t r i e d  out  i n  se lec ted d i s t r i c t s  i n  Andhra Pradesh i n  
1983-84, so f a r  as the  red s o i  Ls a re  concerned o n l y  t he  I C A R  
technology i s  be ing extended through the f i e l d  t r i a l s  i n  1983-84. 

11. CRITERIA FOR SELECTION OF WATERSHEDS I N  1983-84 

2.1 I n  Andhra Pradesh such deep b lack  s o i l s  a re  predominantly found 
i n  t h e  d i s t r i c t s  o f  Medak, Nizambad, Karimnagar, Adi labad, Yarangal 
and Khammam cover ing an area o f  about 25 lakhs hectares. 

To in t roduce the ICRISATIICAR techno log ies  f o r  managing deep 
b lack  s o i l s  i n  the  f i e l d s  o f  cu l t i va to rs ,  mic ro  watersheds have 
been se lec ted i n  these 6 d i s t r i c t s .  I n  these d i s t r i c t s  micro  
watersheds i n  Red s o i l s  ( a l f i s o l s )  have a l s o  been selected, f o r  
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t r y i n g  out  the  I C A R  technology, keeping i n  view the  f o l l o w i n g  
c r i t e r i a : ,  

i. The s o i l s  should be v e r t i s o l s / a l f i s o l s .  

ii. The average r a i n f a l l  should no t  be l ess  than 750 ma. per  year. 

i ii. The c u l t i v a t o r s  should be responsive and progress ive  

i v .  The percentage o f  smalL/marginaL farmers should be substant ia l .  

v. There should be adequate c r e d i t  f a c i l i t i e s  a v a i l a b l e  i n  the  
area. 

v i .  For v e r t i s o l s ,  t he re  should no t  be any i r r i g a t e d  areas i n  the  
. v i l l a g e .  I n  case v i l l a g e s  w i thout  any i r r i g a t i o n  f a c i l i t i e s  

are  no t  avai lable,  a t l e a s t  t he  farmers i n  t he  se lec ted 
watershed should not  have any i r r i g a t e d  Lands i n  any o the r  
watersheds i n  the  v i l l age (s1 .  

v i i .  For a l f i s o l s ,  the  i r r i g a t e d  area should no t  be more than 10% o f  
the  t o t a l  area o f  the a l f i s o l  watershed. 

v i i i .  The se lec ted v e r t i s o l  watersheds f o r  the  adopt ion o f  ICRISAT 
and I C A R  technology should p re fe rab l y  be about 5-10 kms. from 
the  a l f i s o l  watersheds i n  which the  I C A R  red s o i l s  technology 
i s  t o  be t r i e d  out. 

i x .  The se lec ted watershed should, as f a r  as possible, b e ,  on the  
road s ide  t o  produce a b e t t e r  demonstrat ion e f f e c t .  

x. The s lope o f  the  land i n  se lec ted watershed should be Less than 
3 per cent. 

x i .  To the  ex tent  possible, t he  watersheds may be near t o  t he  
research s t a t i o n s  o f  ICRISAT/ICAR. 

111. EXPERIENCE WITH ICRISAT TECHNOLOGY I N  MEDAK DISTRICT I N  1981-82 AND 
1982-83 

3.1 The ICRISAT technology was adopted bn f i e l d  bas is  i n  Hedak 
D i s t r i c t  where the ICRISAT s t a t i o n  i s  located. The I C A R  technology 
was no t  t r i e d  i n  b lack  s o i l s  du r i ng  t h a t  year o r  i n  1982-83. 

3.2 Dur ing the  f i r s t  year the  ICRISAT technology was t r i e d  out i n  
an area o f  15.22 hectares i n  Tardanpal ly  v i l l a g e  w i t h  13 p a r t i c i -  
p a t i n g  farmers. The f o l l o w i n g  cropping p a t t e r n  was adopted: 
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ICRISAT TECHNOLOGY - T w I n ~  
~ h r r i ' f  Rab i 

Sorghum+Pigeonpea Pigeonpea continued Sorghum,Pulses 

kize+Pigeonpea Pigeonpea continued Maize, Pulses 

Pure Maize Chickpea Groundnut + 
P i  geonpea 

k n g b t a n  Sorghum/chi ckpea -- 
Sunf Lower/ 
C h i l l i e s  

3.3 The performance of crops under the ICRISAT and t r a d i t i o n a l  crop 
management, recorded during 1981-82 i s  as f o l  lous: 

Yields obtained 
Yatershed Area Cropping (kgslhect)  Addi t i -  X of 
selected in pattern ------------------ onaL pro- increased 

ha. Project Neighb- duct ion y ie lds  
area our ing 

area 

Tardanpa L Ly 6.98 Sorghum+ 21 80+ 1400+ 93 5 5 8% 
Pigeonpea 375 220 

TardanpalLy 1.92 Maize pure 
f 01 lowed 2007 92 0 460 150% 
chickpea 

3.4 During 1982-83, two more viL Lages i.e., SuLtanpur and Antawar 
i n  Medak D i s t r i c t  were also selected, increasing the area of 
operat ion t o  48.94 hectares under ICRISAT technology wi th  29 bene- 
f i c i  aries. The cropping pa t te rn  f o l  loued and the performance of 
crops i s  given below: 



--v-------------. 
Y ~ e l d s  obtained 

Watershed Area Cropping (kgs lhec t )  A d d i t i -  % o f  in -  
se lec ted  i n  p a t t e r n  ----------------..- onal  pro- creased 

hect . P ro jec t  Neighb- d u c t i o n  y i e l d s  
area ou r i ng  

area 

Tardanpal l y  3.45 Mungbean 454+ 245+ 640 5 2% 
f o l  lowed 51 9 395 
by Sorghum 

2.03 Sorghum + 2136+ 1353+ 1146 7 2% 
Pigeonpea 593 23 0 

Sul tanpur 13.50 Sorghum+ 1922+ 1268+ 92 0 62% 
P i  geonpea 481 21 5 

Ant huar 9.6 Sorghum+ 2358+ 1408+ 1491 83% 
Pigeonpea 926 385 

1.80 Mungbean 600+ 260+ 80 5 120% 
f o l  loued 875 41 0 
by Rabi 
Sorghum 

I V .  EVALUATION OF THE RESULTS OF ICRISAT TECHNOLOGY AND IMPRESSIONS OF 
FARMERS AND THE CONSTRAINTS. 

4.1 I t  i s  ra the r  e a r l y  t o  eva luate  the  e f f e c t s  and impact o f  the  
programme, though the  r e s u l t s  f o r  t he  l a s t  two years have been 
gene ra l l y  encouraging. The neu technology d i d  not  f i n d  u ide  
adopt ion  as 85% o f  the  farmers being poor w i t h  smal l  and marginal  
holdings, having conservat ive  out look  about t he  new technology f o r  
t a c k l i n g  which extensive educat ion e f f o r t s  are  required. 

4.2 The impressions of t he  farmers and the  c o n s t r a i n t s  are  as 
fo l l ows :  

i. The s o i l s  should be thorough ly  prepared, t a k i n g  advantage o f  
summer showers from February t o  May. I f  summer showers do not  
occur, thorough prepara tory  c u l t i v a t i o n  which i s  a p r e r e q u i s i t e  
f o r  the  fo rmat ion  o f  broad beds and furrows and tak lng up dry  
seeding w i t h  the  onset o f  the monsoon becomes very d i f f i c u l t .  

ii. The l e v e l l i n g  should be done t o  near p e r f e c t i o n :  otherwise the 
germinat ion  i n  low l y i n g  patches w i l l  no t  be un i fo rm i f  proper 
l e v e l l i n g  i s  no t  done. 
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iii. The cost  of t r o p i c u l t o r  w i t h  accessor ies i s  about Rs.10,000. 
Th is  ' i s  beyond the  reach of t he  average farmer. The t r o p i -  
c u l t o r  should be made a v a i l a b l e  on custom serv ice.  The possi-  

. b i l i t y  o f  extending subsid ies t o  such o f  the  farmers who want 
t o  purchase t r o p i c u l t o r s  a l s o  needs t o  be considered. 

i v .  Heavy draught animals are  requ i red  f o r  t he  p repa ra t i on  o f  land 
w i t h  the  t r o p i c u l t o r .  The smal l  and marg ina l  farmer cannot 
a f f o r d  heavy draught anima Ls: t h i s  becomes ye t  another con- 
s t r a i n t .  

v. Shallow c u l t i v a t i o n  i n  the  e a r l y  p a r t  o f  the  season w i t h  
a p p l i c a t i o n  o f  f e r t i  l i z e r s  i s  i nc reas ing  the  weed growth, 
r e s u l t i n g  i n  reduced y ie lds,  i f  t i m e l y  weeding o r  i n t e r c u l t i -  
v a t i o n  i s  not  done. A t  times, i n t e r c u l t i v a t i o n  and weeding moy 
not  be poss ib le  i f  the r a i n s  are  continuous. 

v i .  An e a r l y  k h a r i f  crop l i k e  mungbean o r  blackgram, comes t o  
harvest  i n  August when the re  a re  heavy ra ins .  These r a i n s  
s p o i l  t he  q u a l i t y  o f  seed and h inder  prepara tory  c u l t i v a t i o n  
f o r  Rabi crop i n  b lack s o i l s .  

v i i .  There w i l l  be acute Labour problem f o r  weeding and 
i n t e r c u l t i v a t i o n  dur ing  August when paddy t r a n s p l a n t a t i o n  i s  a t  
i t s  peak. 

v i i i .  I n  the se lec ted watersheds the  smal l  and marginal  farmers 
requ i re  l i b e r a l  f i n a n c i a l  assistance f o r  the  purchase o f  i npu ts  
L ike  seeds and f e r t i l i s e r s ,  w i thout  which expected r e t u r n s  w i l l  
no t  be possib le.  

V. I C A R  TECHNOLOGY 

5.1 The I C A R  technology was a l s o  implemented f o r  the  f i r s t  t ime i n  
red  s o i l  du r i ng  1981-82 i n  3 v i l l a g e s  o f  Medak D i s t r i c t ,  namely 
Fazaluadi, Sultanpur and Mulug over an area o f  37 hectares. 

5.2 This  was continued du r i ng  1982-83 and the  area o f  ope ra t i on  was 
extended t o  Takapatty v i l l a g e  b r i n g i n g  , the t o t a l  coverage t o  38.9 
hectares. The r a i n f e d  crops grown i n  these v i l l a g e s  w i t h  I C A R  
technology gave s i g n i f i c a n t  a d d i t i o n a l  y i e l d s  du r i ng  1981-82 and 
1982-83. The farmers l e a r n t  t h a t  by observing the  simple p r a c t i c e s  
which can be e a s i l y  adopted a t  t h e i r  level ,  they can harvest  
s i zeab le  y i e l d s  from r a i n f e d  areas o f  red s o i l s  too. 

5.3 Crop performance recorded under I C A R  technology du r i ng  1981-82 
and 1982-83: 
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Y ie lds  obtained 
' Cropping (kgs/hect)  Ex t ra  % o f  

Year V i  L Lage Pat t e r n  .................... y i e l d  increased 

P ro jec t  Neighbour- y i e l d s  
area i n g  area 

1981-82 Sul tanpur Pure 1380 92 0  460 5  0% 
Maize 

Mulug Maize+ 2380+ 1025 1490 145% 
Pigeonpea 135 

1982-83 Sul tanpur Pure 2607 920 1797 194% 
Maize 

Takapal ly  Pure 221 8  1250 96 8  16% 
Maize 

V I .  EVALUATION OF I C A R  TECHNOLOGY 

6.1 I t  i s  premature t o  eva luate  the  r e s u l t s  o f  t he  scheme. How- 
ever, the  f o l l o w i n g  general  observat ions  can be made: 

i. I t  uas no t i ced  t h a t  pre-monsoon p repa ra t i on  o f  land has helped 
t o  advance souings by 10 days w i t h  i t s  f i n e  t i l t h .  

ii. Use of hyb r i d  v a r i e t i e s  seed combined u i t h  a p p l i c a t i o n  o f  
f e r t i  Lizers, not  common u i t h  c u l t i v a t o r s  o f  chalka so i  ls, has 
doubled t h e i r  y i e lds .  

iii. App l i ca t i on  o f  f e r t i l i s e r s  i n  Maize was p rac t i ced  t r a d i t i o n a l l y  
a t  t he  t ime o f  tasse l ing .  As per I C A R  recommendations, i t s  
a p p l i c a t i o n  @ 25% as basa l  dose and remaining a t  30 t o  60th  day 
a longwi th  basa l  a p p l i c a t i o n  o f  P2 D 5  a t  the  t ime o f  souing 
has doubled the  y ie lds .  

i v .  Formation o f  key bunds has no t  o n l y  c o n t r o l l e d  eros ion  bur a l s o  
improved the  water r e t e n t i o n  capac i ty  o f  the  s o i l  i n  the  
watershed, supply ing t h e  much needed mois ture  t o  the  crop a t  
the  i n i t i a l  stage o f  i t s  growth period. 

6.2 The impressions o f  the farmers are  summarised belou: 

The I C A R  technology can be e a s i l y  adopted even by the  smal l  
and marginal  farmers. This technology does no t  i nvo l ve  a major 
s h i f t i n g  t o  a g r i c u l t u r a l  machinery. I t  i s  found t h a t  ' A 1  frame f o r  
fo rmat ion  of key l i nes  i s  no t  a  compl icated one and i s  w i t h i n  the  
understanding o f  the  farmers. Adoption o f  h igh  y i e l d i n g  v a r i e t i e s  
s i g n i f i c a n t l y  increases the  y ie lds .  
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6.3 The c o n s t r a i n t s  t h a t  have been no t i ced  a r e  as fo l lows:  

i. P r o v i s i o n  of adequate funds t o  meet t h e  a d d i t i o n a l  cost  
i nvo l ved  towards i npu ts  such as improved seeds, f e r t i l i s e r s  and 

. implements L ike  FESPO plough. 

ii. Formation o f  key bunds as g u i d e l i n e  f o r  contour c u l t i v a t i o n .  

iii. Proper drainage system on watershed bas is  t o  dispose the  r u n o f f  
sa fe ly .  

6.4 I n  t h i s  background, t he  f o l l o w i n g  suggestions may be 
considered: 

i. Prov i s ion  o f  adequate funds t o  meet t he  a d d i t i o n a l  cost  
i nvo l ved  towards inputs, r e c u r r i n g  and non-recurr ing aspects, 
i s  t o  be arranged on l i b e r a l  terms t o  the  p a r t i c i p a n t s  by the  
f i n a n c i a l  ins t i tu t ions /Government  besides p r o v i d i n g  i ncen t i ves  
as subsidy on important  p rac t ices .  

ii. Crop insurance t o  cover the  r i s k s  i n  t h e  event o f  f a i l u r e  o r  
seasonal aberrat ions.  

iii. Prov i s ion  o f  t echn i ca l  assistance f o r  marking the  key bunds and 
al ignment o f  s u i t a b l e  drainage system t o  dispose the  r u n o f f  on 
watershed basis. 

VI I .  PROGRAHME FOR THE YEAR 1983-84 

7.1 Convinced by the  encouraging resuLts o f  ICRISAT technology i n  
deep b lack  s o i l s  and I C A R  technology i n  red  soi ls ,  du r i ng  1983-84 
the  I C A R  technology has been a l s o  in t roduced i n  red so i l s .  The 
programme f o r  1983-84 i s  extended t o  (5) more d i s t r i c t s ,  having 
s i m i l a r  c l i m a t i c  condi t ions.  

7.2 The d i s t r i c t - w i s e  area programmed, area covered so f a r  and the  
cropping p a t t e r n  adopted under ICRISAT and I C A R  techno log ies  a re  
g i ven  hereunder. 

--__-_____----_---------------------------------------------- 
ICRISAT tech- ICAR technology 
nology ( i n  ha.) ( i n  hectares) ----------- -----------------------. 

SL. D i s t r i c t  T A Black s o i l  Red s o i l s  
No. ------em---------------- 

T x A T A 

1. Medak 

2. Nizambad 

3. Kha~naa  
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4. Adi labad 100 90 50 32 100 78 

5. Karimnagar, 100 100 50 50 100 96 

6. Uarangal 100 96 50 31 100 100 
......................................................................... 

Cropping Pa t te rn  
......................................................................... 

Cropping Pa t te rn  
SL. .............................................. 
No. D i s t r i c t  ICRISAT I C A R  I C A R  

Black s o i l s  Black s o i l s  Red s o i l s  

1. Medak Sorghum+P.Pea Blackgram Maize+P.Pea 
Mai ze+P. Pea fo l lowed by Maize+Castor 
Blackgram Rabi sorghum 
f o l  lowed by Mungbean 
r a b i  sorghum fo l lowed by 
o r  c h i l l i e s ,  r a b i  sorghum 
Mungbean+P.pea 

2. Nizambad Mungbean, Mungbean, CSH5 Sorghum+ 
Blackgram, blackgram, Pigeonpea (2:l) 
cotton, cotton, Ra t i o  
groundnut, groundnut, 
c h i l l i e s  c h i l l i e s  

3. Khammam Mungbean, Mungbean Mungbean, 
Mungbean+ Mungbean+ Mungbean+ 
Pigeonpea, Pigeonpea P i  geonpea 
Millet,maize, M i l l e t ,  Maize, M i l l e t ,  Maize 
Maize+P.Pea Maize+P.Pea Groundnut, 
and c h i l l i e s  P. Pea, Sesaum 

C h i l l i e s  

4. Adi labad Sorghum+P. Pea Sorghum+ Sorghum+P.Pea 
Maize+P.Pea P. Pea Maize+P.Pea 
Cotton, C h i l l i e s  Maize+P.Pea Cotton and P.Pea 

Cotton ' 

5. Karimnagar Sorghum+P. Pea Sorghum+P. Pea Sorghum+P. Pea 
Maize, Maize+P.pea 
Mungbean, Maize, Mungbean 
Chi 1 l i e s  P. Pea, Mungbean 

Groundnut+P.Pea 
Castor 

6. Warangal Maize,Maize+ Maize, Mungbean, Maize 
P.Pea, c h i  1 l i e s  Maize+P.Pea Groundnut+P.Pea 

Sesaum+ Sesaum 
P.Pea, Cotton 
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7.1 The 6overnfaent o f  Andhra Pradesh has prov ided an amount o f  
Rs.5.00 lakhs towards t h e  purchase o f  (52) t r o p i c u l t o r s  and f o r  
t r a c t o r  p lough ing i n  t h e  watersheds se lec ted  i n  b lack  s o i l s  o f  s i x  
D i s t r i c t :  (which was reso r ted  t o  because o f  t h e  delay i n  t h e  f i n a l  
d e c i s i o n  t o  t r y  these technologies over wider areas i n  6 
D i s t r i c t s ) .  I n  a d d i t i o n  t o  (12) t r o p i c u l t o r s  which were purchased 
d u r i n g  1982-83 ( 4 0 )  t r o p i c u l t o r s  have been purchased i n  t he  cu r ren t  
year f r o a  d i f f e r e n t  ggencies and supp l ied  f r e e  o f  cost. The amount 
prov ided i s  no t  s u f f i c i e n t  t o  meet t he  cost  o f  t r o p i c u l t o r s  and t h e  
t r a c t o r  p lough ing charges, etc. 

7.4 During k h a r i f  1983-84 commercial and coopera t ive  banks have 
advanced loans f o r  purchase o f  i npu ts  l i k e  seeds and f e r t i l i z e r s ,  
etc., i n  a d d i t i o n  t o  shor t  term loans g iven by the  Department o f  
Ag r i cu l t u re .  

7.5 b@i;ion o f  c rop;  Dry seeding as proposed cou ld  not  be taken 
up i n  a l l  t h e  d i s t r i c t s  and the  souings were completed l a t e  i n  t h e  
season. The c o n d i t i o n  o f  the  s tand ing crops du r i ng  k h a r i f  1983-84 
i s  f a r  from s a t i s f a c t o r y  due t o  heavy incessant ra ins.  The e a r l y  
sown mungbean and blackgram crops a re  a f f e c t e d  badly and very low 
y i e l d s  are  expected. The Sorghum and Maize crops were a l s o  
a f f ec ted  by heavy continuous r a i n s  i n  t he  month o f  August. 

V I I I .  DIFFICULTIES I N  THE IMPLEMENTATION OF PROGRAMME DURING THE YEAR 
1 983-84. 

8.1 The f o l l o w i n g  d i f f i c u l t i e s  were encountered i n  1983-84: 

i. Due t o  drought cond i t i ons  o f  1982-83 inadequate s o i l  moisture, 
made the  t r a c t o r  p lough ing ope ra t i on  which was taken up i n  
Apr i  1-May, very d i f f i c u l t ;  

t i .  Pre-monsoon sowings could not  be completed s a t i s f a c t o r i l y  due 
t o  delay i n  t r a c t o r  ploughing, l a t e  r e c e i p t  o f  implements 
( A g r i c a r t s  and T r o p i c u l t o r s )  and f o r  want o f  heavy draught 
animals. 

iii. Inadequate f i n a n c i a l  ass is tance t o  t h e  smal l  and marginal  
farmers f o r  the purchase o f  i npu ts  i n  t ime 

i v .  The subsequent r e c e i p t  o f  unprecedented rains, w i t h  h igh  
i n t e n s i t y  resu l t ed  i n  t he  o v e r f L o w  o f  water-ways and caused 
breaches, damaging the  broad-beds and furrows. 

v. The heavy r a i n s  subjected the  lands t o  i l l - d r a i n e d  condit ions, 
making the  usage o f  b u l  lock and manpower oper 3 t i o n a l  l y  
d i f f i c u l t  f o r  p r e t t y  long periods. Despi te th ,?  above 
d i f f i c u l t i e s  t he  two techno log ies  have evoked an e n t l u s i a s t i c  
response from the  dry-Land farmers. The dep i r tmanta l  
f u n c t i o n a r i e s  are  t h e r e f o r e  cau t i ous l y  o p t i m i s t i c  t h a t  over the 
next  few years i t  should be poss ib le  t o  achieve a bre  ,kt t~rough 
i n  a g r i c u l t u r a l  p roduc t i on  i n  dry lands w i t h  t h ?  he lp  of 
ICRISAT and I C A R  technology. 
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I X .  OTHER DRYLAND FARMING SCHEMES IN  OPERATION I N  ANDHRA PRADESH 

. 9.1 .I : To in t roduce the  improved p r a c t i c e s  o f  d r y  land farming 
i n  the  farmers1 f ie lds ,  based on t h e  research f i n d i n g s  o f  I C A R  
and APAU Research S t a t i o n  the  In teg ra ted  Dryland Farming 
Project ,  Ibrahimpatnam, Rangareddy D i s t r i c t  was taken up w i t h  
t he  Cent ra l  Government assistance i n  t h e  year 1969-70. 

9.1.2: To extend the  dry  farming p r a c t i c e s  i n  another reg ion 
o f  the  State, one more p r o j e c t  was s t a r t e d  i n  Anantapur 
D i s t r i c t  du r i ng  1971-72. 

9.1.3: Since 1979-80 both  these p r o j e c t s  a re  cont inued as 
Sta te  Non-plan Schemes. Every year an area o f  800 hectares :s 
se lec ted on watershed bas is  under each p ro jec t .  The annual 
a c t i o n  p lan  o f  each p r o j e c t  t o  conserve ;o i l  and mois ture  and 
t o  in t roduce the recommended p r a c t i c e s  o f  crop management such 
as use o f  improved seeds o f  h igh  y i e l d i n g  va r i e t i es ,  t i m e l y  
prepara tory  and seeding operation, s u i t a b l e  cropping pat tern,  
use o f  f e r t i  l i s e r ,  weed cont ro l ,  a l t e r n a t e  cropping t o  s u i t  the  
r a i n f a l l  cond i t i ons  and adopt ion  o f  p reven t i ve  arrd c o n t r o l  
measures o f  p l a n t  p ro tec t ion ,  i s  formulated i n  c o n s u l t a t i o n  
w i t h  the s c i e n t i s t s  o f  I C A R  and APAU. The annual a c t i o n  p lan  
i s  implemented i n  the  se lec ted watershed w i t h  the approval  o f  
the  Government. The c r e d i t  requirements are  met through the  
cooperat ive s o c i e t i e s  and scheduled banks. So far, an area o f  
18 200 hectares has been t r e a t e d  by these pro jec ts .  The o u t l a y  
f o r  1983-84 i s  Rs.10.496 Lakhs f o r  the  two p r o j e c t s  a t  Rs.5.248 
lakhs per p ro jec t .  

9.2.1: The River Va l l ey  scheme i s  be ing implemented i n  t he  
Sta te  s ince 1973-74 as a  c e n t r a l l y  sponsored scheme i n  t he  
catchments o f  S r i  ramsagar, Nagarjunasagar and Nizamsagar on 
watershed bas is  w i t h  t he  o b j e c t i v e  o f  reducing t h e  s i l t - f l o w  
i n t o  the  reservo i  r s  and pro long ing t h e i  r l o n g i v i t y .  

9.2.2: Every year, management p lans  on micro  watershed bas i s  
are  prepared based on the  d e t a i l e d  survey. According t o  t he  
plans, works such as graded bunds g u l l y  contro l ,  r e t e n t i o n  
dams, t r ench ing  and a f f o r e s t a t i o n  a re  taken up, w i t h  t he  p r i o r  
approval  o f  Government o f  Ind ia .  

9.2.3: So far, an area o f  25 431 hectares have been covered a t  
a  cost  o f  Rs.159.57 Lakhs on works and establishment. 

9.2.4: Dur ing 1983-84, i t  i s  proposed t o  cover an area o f  
4631.50 hectares a t  an est imated cos t  o f  Rs.42.60 lakhs on 
works and establishment. 

9.2.5: These works not  on l y  check t h e  s i l t a t i o n  o f  rese rvo i r s  
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bu t  a l s o  he lp  i n  g e t t i n g  good r a i n f e d  crops by way o f  
conserv ing s o i l  moisture. 

9.3: D1~ught-P~one-A~e~-De_v_e_Lo_eme!!t~er~9r~mme: 

9.3.1: Th is  programme i s  be ing implemented s ince  1975-76 i n  
seven d i s t r i c t s  o f  Andhra Pradesh viz., Anantapur, Chi t toor ,  
Cuddapah, Kurnool, Mahabubnagar, Nalgonda and Prakasam w i t h  50% 
Cent ra l  assistance. The o b j e c t i v e  o f  t h e  scheme i s  t o  m i t i g a t e  
t he  e f f e c t s  o f  t he  drought through c o n s t r u c t i o n  o f  permanent 
works, besides p rov i d i ng  employment t o  r u r a l  labour du r i ng  o f f  
season. Under a g r i c u l t u r a l  sec to r  t he  d ry  lands a re  t r e a t e d  on 
watershed bas is  u i t h  graded bunds, g u l l y  c o n t r o l  and water 
ha r ves t i ng  devices on p r i o r i t y  basis.  Upto end of 1982-83, an 
area of 2.94 lakh hectares have been t r e a t e d  a t  an expendi ture 
o f  Rs.777.98 lakhs. 

9.4.1: I t  i s  proposed t o  cover 2000 hectares each i n  t he  
d i s t r i c t s  o f  Kurnool and Anantapur on watershed bas i s  under 
I n t e g r a t e d  Dryland Development P ro j ec t  i n  c o l l a b o r a t i o n  u i t h  
I C A R  and DRDA. The p re l im ina r y  steps t h a t  a re  t o  be taken up 
a re  be ing  worked out. 

9.5.1 I t  i s  proposed t o  take up d r y l and  farming p r o j e c t  du r i ng  
1983-84 w i t h  emphasis on water harves t ing  technology i n  
se lec ted  watersheds o f  Chavella, Pothalaboguda and Madikonda i n  
Jog ipe t  Taluk o f  Medak D i s t r i c t  u i t h  the  f i n a n c i a l  ass is tance 
o f  Government o f  Ind ia .  Th is  se lec ted  area u i l l  be t r e a t e d  
u i t h  s o i l  and u a t e r  conserva t ion  measures, improved crop 
husbandry, u t i l i t y  p l a n t a t i o n  o f  f r u i t  and f u e l  p l a n t s  and 
ha r ves t i ng  t he  sur face r uno f f .  An area o f  702 hectares a t  a  
cost of Rs.25.00 Lakhs i s  proposed t o  be covered. The p r o j e c t  
r epo r t  i s  be ing f i n a l i s e d .  

9.6. Deve lgpsenf , ~ ~ ~ , P ~ ~ I ! I B C ~ S B ~ ~ O D - O ~  - s%d,f 4u!!!= 
krtjcl se r D r i ll 

9.6.1: With the  o b j e c t i v e  of popu la r i s i ng  seed-cum-f ? r t i  L lse r  
d r i l l  f o r  proper  placement o f  f e r t i l i s e r  and se?d, i t  i s  
proposed t o  implement t h e  scheme u i t h  50% c e n t r a l  ass is tance 
du r i ng  1983-84 t o  he lp  the  farmers i n  Medak D i s t r i c t .  Under 
t h i s  scheme 1600 demonstrat ions o f  1 / 2  hectares each w i l l  be 
organised u i t h  t he  f i n a n c i a l  ass is tance o f  Rs.430/- per  
demonstrat ion towards t he  cost o f  seeds and f e r t i l i s e r s .  I t  i s  
a l s o  proposed t o  supply 1000 seed-cum- fe r t i l i se r  j r i l L s  a t  
subs id ised ra tes.  
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9.6.2: I n  a n t i c i p a t i o n  o f  re lease o f  funds from bo th  S ta te  and 
Cent,ral Governments 300 demonstrat ions have been organised i n  
t h e  cu r ren t  k h a r i f  season w i t h  seed-cum-ferti l i s e r  d r i  11s and 
FESPO ploughs i n  t h e  c u l t i v a t o r s  f i e l d s .  The balance o f  
demonstrat ions w i  L 1  be organised du r i ng  t he  ensuing r a b i  
season. 

9  -7 De~el~emgnt-Mlcr~-Water~hodz1.~!!der-!e_w_-1Q- 
Po in t  Programme o f  t he  Prime M i n i s t e r  --------- ........................... 

9.7.1: Under t h i s  programme i t  i s  proposed t o  develop micro 
uatersheds by poo l i ng  t h e  a v a i l a b l e  funds o f  on-going schemes 
under d i f f e r e n t  sectors.  Under t he  scheme i t  i s  proposed t o  
supply t he  M i n i k i t f  of  O i  Lseeds and Pulse crops, Development o f  

. Minor i r r i g a t i o n ,  Pasture Development and t o  r a i s e  f r u i t  and 
f u e l  p l an ta t i ons .  I t  i s  proposed t o  implement the  scheme i n  
250 mic ro  uatersheds. 

9.8.1: I t  i s  proposed t o  take up a  World Bank Aided Rainfed 
Farming P ro j ec t  cover ing  t he  v i l l a g e s  o f  Maheshwaram and 
Ibrahimpatnam t a l u k s  o f  Rangareddy D i s t r i c t  on watershed bas is  
i n  red so i  L area cover ing  25331 hectares o f  geophysical  area 
u i t h  10294 hectares o f  c u l t i v a t e d  area. Under t h i s  p r o j e c t  t he  
watershed areas w i l l  be t r e a t e d  u i t h  s o i l  and water management, 
f o r e s t  and grass land development, improved crop husbandry and 
l i ve - s t ock  improvement i n  a  phased manner over 7 year Oeriod a t  
a  t o t a l  ou t l ay  o f  Rs.390 Lakhs. Th is  p r o j e c t  i s  a t  t he  f i n a l  
stages o f  approval and i s  l i k e l y  t o  be implementedf rom 
1984-85. 

C. SRINIVASA SASTRY 
SECRETARY: FOOD & AGRICULTURE 

GOVERNMENT OF ANDHRA PRADESH 



SOME NOTES ON WATERSHED BASED DRYLAND FARRING I N  

BLACK SOIL REGIONS OF MADHYA PRADESH* 

Radhya Pradesh, Largest by area, t h e  s t a t e  occupies t h e  cen t re  o f  t he  
country. By v i r t u e  o f '  i t s  s i z e  and geographical  s i t u a t i o n  t h e  s t a t e  
shares almost a l l  fea tures  o f  a g r i c u l t u r e  i n  t he  country. I t  i s  bound by 
U.P. i n  t h e  North, B ihar  i n  North-East, Or issa i n  East, Maharashtra and 
Andhra Pradesh i n  t h e  South, and Gujara t  and Rajasthan i n  t he  Yest. With 
87% o f  a g r i c u l t u r e  dependent on r a i n  the  s t a t e  ge ts  t he  l a rges t  share o f  
Dryland Farming o f  t he  country. Area a f f e c t e d  by water e ros ion  under 
land use p r a c t i c e s  i s  a l s o  the  Largest i n  t he  s t a t e  - 15.6% o f  such area 
of t h e  count ry  ( I n d i a  132 m. ha., M.P. 20.6 m. ha.). This i s  as per 
"Manual o f  S o i l  and Water Conservation P rac t i ces  i n  I n d i a  - 1981". 

T o t a l  area o f  t h e  s t a t e  : 44.2 m.ha. 

Popu la t ion  : 52.1m.ha. 

Th is  s t a t e  shares 13.5% o f  the  area and 7.6% o f  t he  popu la t i on  o f  
t he  country. 

Per cap i ta -  t o t a l  land : 0.85 ha. 

Per cap i ta -  c u l t i v a t e d  Land : 0.36 ha. 

Per cap i ta -  f o r e s t  Land : 0.27 ha. 

Area under plough : 18.8 m.ha. 

Area under f o r e s t s  : 14.0 m.ha. (Th is  i s  23% o f  the  
f o r e s t  area o f  the  
country)  

As much as 40% o f  t he  f o r e s t  
area i s  t h i n  and poor. 

I r r i g a t i o n  : 13% 

K h a r i f  cropping : 79% 

Rabi cropping : 42% 

I n t e n s i t y  o f  cropping :121X (80-81 - 114.5% 
(est imated 82-83) 

*Paper prepared f o r  NABARD-ICAR-ICRISAT Workshop on Uatershed- based 
Dry land Farming i n  Black and Red Soi 1s o f  Peninsular  India, 3 and 4 
October 1983 t o  be he ld  a t  ICRISAT Center, Patancheru, Andhra Pradesh, 
I nd ia .  
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Major cerea l  crops: 

K h a r i f  

Rabi 

Major pu lse  crops: 

K h a r i f  
Rabi 

Major  o i l  seed crops: 

K h a r i f  

Rabi 

Rice, Sorghum, Maize, Pear l  
M i l l e t ,  and Minor H i l l e t s  
Wheat and Bar ley  

P i  geonpea, Urad, Moong 
Gram, Peas, Len t i l s ,  Lathyrus 

: Groundnut, Sesamum, Niger 
( recent  i n t r o d u c t i o n  Soybean) 

: Linsedd, Rape, Mustard 

Major commercial crops : Cotton, Sugarcane 

F r u i t  t r ees  : Mango, Citrus, Guava, Pine 
apple, Custard apple, Ber, 
Papaya, Banana, Jack f r u i t  
(used as vegetable) (Cashew 
nuts introduced, coconuts 
under t r i a l )  

DryLand Farming under var ious  Soi 1  Tyegpi -- ---------- ..................... 
I. B&ackhspil-aygeg, As much as 48.4% o f  the  c u l t i v a t e d  area i n  M.P. 
comprises o f  Black So i ls .  Most o f  t h i s  area has open f i e l d s  which grou 
e ros ion  p e r m i t t i n g  crops l i k e  sorghum, cotton, maize, pigeonpea and minor 
m i l l e t s  etc. du r i ng  k h a r i f  season. These areas are  cons tan t l y  
undergoing a  process o f  dep le t i on  due t o  so i  1  e ros ion  by run o f f  water. 
Malwa Plateau, Nimar Plains, Jhabua H i l l s ,  and Satpura Plateau p a r t  o f  
Wainganga Va l ley  and p a r t  o f  Vindhyachal Plateau present t h i s  s i t ua t i on .  

The o ther  b i g  chunk o f  Black S o i l s  i s  t he  rnonocrop r a b i  areas o f  
Narmada Va l ley  and Vindhya Plateau where the  f i e l d s  remain vacant du r i ng  
k h a r i f  season. The areas o f  discharge i n  t h i s  case, a re  eroded and 
sub jec ted t o  drought and the areas o f  recharge, e s p e c i a l l y  t he  bunder 
f i e l d s  ( t y p i c a l  example i s  the  Havel i  t r a c t  o f  Narrnada Va l ley)  se r i ous l y  
su f fe r  from problems of drainage which stand i n  the way o f  k h a r i f  
cropping. 

I d e n t i f i c a t i o n  o f  problems o f  Black SoiL and experience w i t h  soybean 
have prov ided very encouraging d i r e c t i o n  t o  t he  management of these 
regions. 

Steps are under way as under: 

i. Soybean crop has caught up i n  most o f  the t r a d i t i o n a l  r a b i  areas 
as an a d d i t i o n a l  crop dur ing  k h a r i f  even under r a i n f e d  
s i t u a t i o n .  I n  t h ree  out o f  f i v e  years the r a i n f a l l  s i t u a t i o n  
pe rm i t s  a  normal rab i  crop a f t e r  soybean. 
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ii. Use o f  Organic mat ter  i n  b lack  s o i l s  pe rm i t s  a  shor t  d u r a t i o n  
paddy crop du r i ng  k h a r i f  i n  t r a d i t i o n a l  r a b i  areas. 

, , 
iii. Program o f  drainage and simultaneousLy water ha rves t i ng  i s  k i n g  

t r i e d  on watershed bas is  t o  a f f o r d  a  s tab le  base t o  t he  d ry land  
fa rming technology. 

i v .  I n t e r c r o p p i n g  o f  e ros ion  p e r m i t t i n g  crops L i  kc sorghum, 
pigeonpea, maize etc. u i t h  e ros ion  r e s i s t i n g  p u l s e / o i l  seed 
crops e s p e c i a l l y  w i t h  soybean crop i s  ga in ing  popu la r i t y .  

v. Use o f  improved A g r i c u l t u r e  Implements e s p e c i a l l y  the  
seed-cum- fer t i l i zer  d r i l l s  has been found t o  be b e n e f i c i a l  i n  
mois ture  conservat ion  and f o r  b e t t e r  e f f i c i e n c y  o f  app l ied  
n u t r i e n t s .  

v i . .  ICRISAT technology f o r  V e r t i s o l s  u i t h  accent on Broad Beds and 
Furrow i s  under t r i a l  a t  two l o c a t i o n s  v iz .  Begumganj (Raisen 
d i s t r i c t )  and Phanda (Bhopal d i s t r i c t )  technology i s  obv ious ly  
sound. Regarding Large scale a p p l i c a t i o n  i t  i s  t o o  e a r l y  t o  say 
anything. 

v i i .  The e f f o r t s  a re  aimed a t  i nc reas ing  p r o d u c t i v i t y  and i n t e n s i t y  
o f  cropping under a1 1  so i  l types i n  general  and under Black 
S o i l s  i n  p a r t i c u l a r .  

The area under k h a r i f  f a l l o u  has dec l ined du r i ng  the  Last f i v e  years 
as under: 

---------------------------------------------------------- 
~.NO.  Year Kha r i f  f a l l o w  Rabi f a l l o w  

Lakh/ha. Lakh/ha. 

Dec l ine  i n  k h a r i f  f a l l ow  i s  much more than the  corresponding 
increase i n  r a b i  fa l low.  Programs o f  minor i r r i g a t i o n  and water 
ha rves t i ng  w i l l  soon curb the  increase i n  r a b i  fa l low. Dec l ine  i n  k h a r i f  
f a l l o w  i s  a  t echno log i ca l  break through. 

Red and ye l low s o i l s .  Chhatisgarh and a l l i e d  area, which i s  the  r i c e  2 -  -------- -" --------- - 
bown of the s t a t e  covers about 29.5% o f  the  area. These s o i l s  a re  more 
dep le ted than eroded. L e v e l l i n g  and bunding o f  paddy f ie lds ,  increased 



use o f  o rgan ic  ma t te r  and programs o f  water harves t ing  on watershed bas is  
a r e  i d e n t i f i e d  as foundat ion  i tems f o r  developing these areas. 

3. ~klc~etal s o i ~ ~ ,  About 9% o f  t he  c u l t i v a t e d  area cores under s k e l e t a l  
s o i l  where c u l t i v a t i o n  i s  p rac t i sed  on marginal  and sub-marginal area 
l i k e  t r Y b a l  b e l t  o f  Mandla, Jhabua etc. C u l t i v a t i o n  i s  no more 
economical i n  some o f  these areas. The areas a r e  prone t o  water e ros ion  
and subsequently t o  drought. Besides p r o t e c t i n g  areas through s o i l  
conservat ion  measures e f f o r t s  a re  under way t o  encourage s o c i a l  fo res t ry ,  
h o r t i c u l t u r e ,  and pasture  development i n  t he  undu la t i ng  topography. 

4. Mixed Red and Black S o i l s  o f  Kymore p la teau and Bundhelkhand cover 
about 8.10% o f  t he  a g r i c u l t u r a l  land. D i s t r i c t s  o f  Rewa Satnla, Panna, 
Tehsi 1 Ka tn i  o f  Jabalpur, Chhatarpur, T i  kamgarh Da t i a  and p a r t  o f  
Sh i vpu r i  d i s t r i c t  f a l l  i n  t h i s  region. 

Problems o f  these areas are a l s o  t o  be solved through s o i l  
conservat ions  measures, by i n t roduc ing  soybean, by water harves t ing  and 
i n  genera l  through dry farming technology on watershed basis. 

5. About 5% o f  t h e  a g r i c u l t u r a l  land comprises o f  A l l u v i a l  S o i l s  h a l f  o f  
which has al ready turned i n t o  Ravines i n  Chambal and GwaLior d i v i s i ons .  
Spec ia l  schemes f o r  developing these areas, i n  view o f  daco i t y  menace, 
a re  under considerat ion.  

S i g n i f i c a n t  e f f o r t s  were s t a r t e d  du r i ng  1982-83. About 620 
Micro-watersheds were i d e n t i f i e d  f o r  planned development. De ta i l ed  
p r o j e c t  r e p o r t s  were prepared f o r  more than h a l f  o f  the  i d e n t i f i e d  s i t es .  
Dur ing 1983-84 these areas a re  g e t t i n g  more po in ted a t ten t i on .  Q u a l i t y  
o f  e f f o r t  w i l l  improve w i t h  experience. Development o f  watersheds has 
been taken up i n  t h ree  ways as under: 

1. Land development work, development o f  m i n o r - i r r i g a t i o n  and water 
harves t ing  program. Such foundat ion work i s  t he  long-term 
development work. Since i n c e p t i o n  the  s t a t e  has t rea ted  about 
37 lakh hectares o f  a g r i c u l t u r e  land w i t h  s o i l  conservat ion  
measures. Such work has so f a r  been scat te red and i s o l a t e d  from 
improved agronomical p rac t i ces  f o r  want o f  watershed approach. 

2. A p p l i c a t i o n  o f  d r y  farming technology Like use o f  improved 
seeds, i n t r o d u c t i o n  o f  a d d i t i o n a l  crop L ike  soybean t o  increase 
i n t e n s i t y  of cropping, i n te rc ropp ing  use of f e r t i l i z e r ,  proper 
placement o f  seeds and f e r t i  L izers  w i t h  improved 
seed-cum- fer t i l i zer  d r i l l s  etc. i n  areas no t  t r ea ted  by s o i l  
conservat ion  measures. 

3. A p p l i c a t i o n  of dryfarming technology as above, i n  areas 
developed by s o i l  conservat ion measures -- o l d  as w e l l  as newly 
developed areas. 



Land development work i s  so f a r  conf ined t o  p r i v a t e  Lands because 
t h e  cost  i s  recoverable i n  20 years. However, Government i s  a c t i v e l y  
cons ide r i ng  a p roposa l  t o  permi t  25 t o  30% o f  t h e  t o t a l  expendi ture on 
community works l i k e  p rov id ing  drainage, p r o t e c t i o n  o f  p u b l i c  lands 
aga ins t  e ros ion  development o f  pas ture  lands etc. 

The A d d i t i o n a l  Chief Secretary and the  A g r i c u l t u r e  Product ion  
Commissioner coord inate  a c t i v i t i e s  o f  var ious  departments viz. 
Agr icu l tu re ,  Forest, Veterinary, H o r t i c u l t u r e  etc. a t  t he  s t a t e  l e v e l  so 
t h a t  a l l  t he  departments share the  program o f  development o f  se lec ted 
watersheds w i t h  t h e i r  resources. 

A t  t h e  d i s t r i c t  l e v e l  the  C o l l e c t o r  i s  t he  Chairman o f  the  Yatershed 
Management Committee so t h a t  a c t i v i t i e s  o f  var ious  departments cou ld  be 
combined on watershed bas is  f o r  genera t ing  a s e l f  suppor t ing  economy. 

A g r i c u l t u r e  Department i s  the  Nodal department from s t a t e  l e v e l  t o  
t he  p r o j e c t  Level. An O f f i c e r  o f  the  rank o f  Add i t i ona l  D i r e c t o r  o f  
A g r i c u l t u r e  i s  the  Nodal O f f i c e r  a t  S ta te  Head-Quarters f o r  moni to r ing  
t h e  watershed-based dryfarming program. He i s  a l s o  the  incharge o f  S o i l  
Conservat ion Program o f  the  state. 

For every d i s t r i c t  o f  the  s t a t e  a Master Plan o f  S o i l  and Uater 
Management i s  under p repa ra t i on  f o r  a pe r i od  o f  6 years (Last year o f  6 t h  
P lan and the  7 t h  Plan per iod).  Guidel ines f o r  such a master p lan  were 
issued by the  Secretary, Government o f  M.P. A g r i c u l t u r e  Department a feu  
months back. The p lans  are  expected by the  end o f  December 1983. 



D I M  lAlllfm M w t  W KAUUTClKA 

INTRODUCTION: 

Durlng the year 1982-83 developlent of dry land f a n i n g  uas taken up, i n  
the State, i n  selected 85 watersheds covering an area o f  42,500 hectares. 
The se lec t ion  o f  these watersheds was based on the amount and the d l s t r i -  
bu t ion  07 r a i n f a l l .  The-ta'Luks rece iv ing less than 850 mn r a i n f a l l  were 
taken up f o r  developnent. The ob ject ive was t o  increase u n i t  area pro- 
duct i o n  by adopting dry land farming technologies, evolved by ICAR,  UAS, 
ICRISAT, and the experiences of IDLAD Projects. 

STRATEGIES ADOPTED : 

The na in  s t ra teg ies advocated were: 

1. ~ r & r  soi L and water conservation measures. 

2. Suitable crops and cropping systems. 

3. Judicious use of inputs. 

4. Arrangements f o r  Inputs and credi ts.  

5. Use of improved dry Land Agr i cu l tu ra l  Implements. 

6 .  Evolving contingent plans t o  s u i t  abberant seasonal conditions. 

7. F a n  Forestry 

Under s o i l  and water conservation measures, emphasis was given to:  

a. Contour bunding 

b. Graded bunding 

c. I n t e r  bunded area management pract ices 

d. Compartment bundi ng 

e. Scooping 

f . Land snootheni ng 

CROPPING SYSTEMS: 

The cropping syst-s recommended f o r  these dry Land areas, were 
based on d i f f e r e n t  agro-climatic Locations, su i t i ng  the Local conditions. 
The crops recommended were general ly Drought resistant, High yielding, 
Photo- insensi t ive and o f  short  duration. 
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OTHER STRATEGIES ADOPTED: 

P l a n t i n g  o f  Pongamea, G ly rec id ia  and cas tor  was taken up a l l  along 
t h e  bunds. As' p a r t  o f  Farm Fores t ry  Programme, Subabul was in t roduced on 
a massive sca le  so as t o  meet out  fodder, f u e l  and t imber r tqu i reaents .  
To e n s w e  h igh  re tu rns  i t  uas advocated t o  use, q u a l i t y  seeds, app l i -  
c a t i o n  o f  optimum doses o f  f e r t i l i s e r s  and t a k i n g  e f f e c t i v e  p l a n t  pro- 
t e c t i o n  measures. 

INPUTS CREDIT: 

Timely a v a i l a b i l i t y  o f  c r e d i t s  and i npu ts  a re  a must f o r  increas ing 
t h e  u n i t  area product ion  i n  d ry  Land areas. To achieve th is,  Cooperative 
I n s t i t u t i o n s ,  Commercial Banks, K A I C K S S C  and KSCMF have been a c t i v e l y  
i nvo l ved  t o  open more number o f  sa le  p o i n t s  f o r  t i m e l y  supply o f  i npu t  
requireeents, i n c l u d i n g  c red i t ,  t o  t he  d ry land  farmers. 

IHPROVED IMPLEMENTS: 

Another important  programme taken up under the  Dry Land A g r i c u l t u r e  
P r o j e c t  was the  d i s t r i b u t i o n  o f  improved implements. Since the  farmers 
i n  these d ry land  areas happen t o  be economical ly  weaker, implements were 
d i s t r i b u t e d  t o  these farmers a t  subsid ised rates. 

ACHIEVEMENT DURING 1982-83: 

The progress achieved under inter-bunded area management and o the r  
improved p r a c t i c e s  dur ing  1982-83 i s  43, 579 hectares as against  t he  
t a r g e t  o f  42,500 hectares. 

PROGRAMME FOR 1983-84: 

Impressed by the  progress achieved under d ry land  a g r i c u l t u r e  p r o j e c t  
d u r i n g  the  year 1982-83, i t  i s  decided t o  extend t h i s  technology over a l l  
t he  175 t a l u k s  i n  the  Sta te  a t  t he  r a t e  o f  1000 hect. per ta luk .  The 
t o t a l  area t a r g e t t e d  f o r  o v e r a l l  development du r i ng  the  year 7983-84 i s  
1,75,000 hectares. Against t h i s  an area o f  1,19,720 hectares has been 
achieved upto  end o f  August 1983. Dryland A g r i c u l t u r e  technology i s  
advocated i n  the (106 ta luks )  compris ing North-Eastern, Northern, 
Central, Southern and Eastern dry  zone areas rece i v ing  l ess  than 750 mm 
r a i n f a l l  and r a i n f e d  farming technology i s  advocated i n  (69 ta luks )  
compris ing Northern, Eastern t r a s i s i t i o n a l  zone, Southern, Northern 
t r a n s i s i t i o n a l  zone, H i l l y  and coasal  zones, rece i v ing  more than 750 mm 
r a i n f a l  L. 

DRYLANb DEVELOPMENT BOARDS: 

It i s  f u r t h e r  proposed f o r  the  fo rmat ion  o f  Dryland Development 
Boards cover ing  dry land areas i n  the  4 Revenue D i v i s i o n s  i n  t he  State, t o  
t r c k l e  t he  problems o f  the  dry land farmers. I n  t h i s  connection, a 



Semina rcu rworkshop  i s  a l s o  going t o  be organised s h o r t l y  wherein 
s c i e n t i s t s  f ro l l  ICAR, UAS, ICRISAT, AICRP and the  Resource peronnel o f  
t he  Department, o f  A g r i c u l t u r e  and a l l i e d  sub jec ts  w i l l  be i n v i t e d  t o  
a c t i v e l y  pa r t i c i pa te ,  and chalk out t he  programmes, based on the  Latest  
technology f o r  implementing and t r a n s f e r r i n g  t o  t he  farmers. 

BROAD BED AND FURROW TECHNOLOGY (BBF) 1982-83 

Another d ry land  a g r i c u l t u r e  technology f o r  management o f  ve r t i so l s ,  
evolved by the  I n t e r n a t i o n a l  Crops Research I n s t i t u t e  f o r  t he  Semi-Arid 
Tropics, Hyderabad was in t roduced i n  Farhatabad watershed i n  Gulbarga 
d i s t r i c t  and i n  Andura watershed i n  B ida r  d i s t r i c t  and an area o f  16.8 
hects. and 8 hects. were brought under BBF technology i n  each d i s t r i c t  
d u r i n g  the  year 1982-83. The "Wheeled tooL c a r r i e r  o r  the  T r o p i c u l t o r "  
mas employed t o  layout  these broad bed furrows. Th is  technology helped 
i n  conserving the  r a i n  water and making e f f i c i e n t  use o f  it, du r i ng  crop 
growth period, besides improving drainage s i t ua t i ons .  

The important  cropping system fo l lowed i n  t h i s  technology i s  as 
foL  lows: 

1. Hybr id  Sorghum+Pigeonpea 
2. Mungbean foLlowed by r a b i  Sorghum/SaffLower/chickpea 

The performance o f  these sequences a re  g i ven  v ide  Annexure-I (Gul- 
burga d i s t r i c t ) .  

BBF TECHNOLOGY FOR 1983-84: 

Encouraged by the  r e s u l t s  achieved du r i ng  1982-83 t h i s  technology 
has been extended t o  the  d i s t r i c t s  o f  Raichur, BeLLary, Belgaum and 
Dharuad i n  a d d i t i o n  t o  B idar  and Gulbarga d i s t r i c t s  a f t e r  studying 
r a i n f a l l  p r o b a b i l i t i e s ,  du r i ng  1983-84, wherein, i t  has been programmed 
t o  cover an area o f  500 hects. i n  50 taLuks. So far, 277 hectares have 
been covered up to  end o f  August 1983 du r i ng  the  cu r ren t  year under BBF 
technology, though survey and p lann ing has been done cover ing an area o f  
1,354.48 hect. 

DEPENDABLE RAINFALL REGIONS IN  KARNATAKA: 

R a i n f a l l  data o f  27 rainguage s t a t i o n s  viz., B idar  (Ol), B i j apu r  
(011, BeLlary (021, Belgaum (06) Dharwad (091, Gulbarga (05) and Raichur 
(03) were analysed through the  computer a t  ICRISAT, f o r  working out the  
weekly, i n i t i a l  and c o n d i t i o n a l  p r o b a b i l i t i e s  o f  10 mm and more weekly 
r a i n f a l l .  

Out of 27 rainguage s t a t i o n s  data analysed, (09) s t a t i o n s  are 
i d e n t i f i e d  as h i g h l y  dependable (11) as dependable and (07) as Low 
dependable areas. 
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As per the  technology developed, t he  BBF nethod can be a t t n p t e d  
o n l y  i n  t he  areas c l a s s i f i e d  as dependable and h i g h l y  dependable r a i n f a l l  
areas. The areas coming under low dependable r a i n f a l l  may not  be 
s u i t a b l e  un less  the  r a i n f a l l  da ta  i s  analysed and watched c r f t i c a l l y .  As 
such, BBF technology has been in t roduced i n  dependable and h i g h l y  
depandaMe r a i n f a l l  areas o f  Karnataka v ide  Annexure-11. 

The review o t  progress achieved up to  end o f  August 1983 i s  enclosed 
v i d e  Annexure-111. 

STATE SPONSORED PILOT PROJECT: 

One p i l o t  p r o j e c t  on watershed management i s  being implemented i n  
Managanahalli- Bet tadur  watershed i n  Mysore d i s t r i c t ,  over an area o f  866 
hects. Th is  scheme i s  f inanced by the  Sta te  Government. 

WATERSHED DEVELOPMENT UNDER WORLD BANK: 

Another watershed i n  Kanakapura t a l u k  o f  Bangalore d i s t r i c t  i s  
programmed t o  be developed under World Bank Assistance. This i s  under 
f i n a l  nego t i a t i ons  w i t h  the World Bank a u t h o r i t i e s .  The t o t a l  area t o  be 
covered i s  29,803 hects. over a p e r i o d  o f  7 years. 

CENTRALLY SPONSORED PILOT PROJECT: 

Another Cent raL Ly sponsored p i  l c t  p r o j e c t  on water 
conservat ion /harves t ing  technology i s  taken up i n  Mysore d i s t r i c t  
cover ing  an area o f  700 hects. i n  BommenahaLli-HuyiLaLu watershed. 
S i m i l a r l y  under DPAP i t  i s  proposed t o  develop one more watershed o f  1000 
hectares i n  Mi t ternar i  v i l l age ,  Bagepal ly  t a l u k  o f  KoLar d i s t r i c t '  du r i ng  
t h e  year 1983-84, which i s  being f inanced by Government o f  Ind ia .  

WATERSHED DEVELOPMENT THROUGH NABARD: 

One watershed each i n  B e l l a r y  and B i j a p u r  d i s t r i c t s  have been 
programmed t o  be developed through NABARD assistance. 

A N N E X U R E - I  

PERFORMANCES OF BROAD BED AND FURROWS TECHNOLOGY 
I N  THE STATE DURING 1982783. 

The BBF technology f o r  management o f  v e r t i s o l s  was taken up i n  B ida r  
and Gulbarga d i s t r i c t s  on exper imental  basis. The area se lec ted f o r  t h i s  
purpose was 16.8 hects. i n  Farhatabad v i l l a g e  o f  Gulbarga d i s t r i c t ,  and 
8.0 hects. i n  Andura v i l l a g e  o f  B ida r  d i s t r i c t .  The major cropping sys- 
tems fo l lowed i n  Farhatabad v i l l a g e  was mungbean fo l lowed by sorghum and 
i n  Andura v i l l a g e  sorghumlpigeonpea in terc rop.  

A comparative statement showing the  y i e l d s  obtained du r i ng  1982-83 
under BBF i n  r e l a t i o n  w i t h  Bench Mark y i e l d  o f  previous year and 
ne ighbour ing  c u l t i v a t o r s  o f  1982-83 i s  g iven v ide  Annexure I. 



lPOTlLt YIELD AND COST OF CULT1 IATION AND IJET PR07IT - UIJDBR B. B. F. TIC~~JOLO~Y DURI~JG 1982.83 IN 
WLDURCA DIST. 

51. QOP 
Area i n  Yield In Gross in- Cost  of Net pro- ,,,ss 
mcts. Krrs. -c 0me c U l t l ~ -  f i t .  

Remarks. no. 

0. 6.15 3,100 9,300-00 3,852.40 5,447.60 - The cost Wne- 
f i t  ratio 1s 

0. 0.50 52 182.00 

7,505.20 

5. Maim + pigeon pea i. 0.35 25 Kgs cobs 1,358.00 453.40 904.60 - 
& 3 cart 
load fodder 
+ 280 Kgs. 

6. sesannu + Pigeon pea . . 
7. Rabl Jwar .. 6.15 8,960 19,920.00 6,046.00 12,984.00 - 

+ 71 1,110.00 --------- 
19,030.00 fodder. 

8. Safflower .. . 0.50 627 2,194.50 - 562.50 1,632.00 - .-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- .. 9.95 
+ 6.62 Double 

crop area -.-*-,-.-*-*-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-*-.-.---.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- 
Nsv. 6h9983. 



X TI ti E X U RE-I( Contd.) 
CONPARBTJVE STATUIElIT SkIOWIIIC T:lE YIELDS O B T . ' I I I I ~  DURIllC 1982.83 i n  RELUIOI1 wIU1 TIE DEllCII MAIX 

OF PREVIWS YLAR A),ID IIEICIIBOUHIIIG CULT1V:lTD YIELDS OF 1982.83. GUUUhCA DIST. 
-00- 

S1. mops Bench Cost of ljeigh Cost of Xield of Cost Increase over Increase o w r  
IJo. Mark cu l t i va  bour- cu l t iva  B.B.F.per of behch mark. nsighbouring Field 

1 - t ion  ing  - t ion  Hect. culti ---------- ------ ----- ----,.-------- 
( I n  Rs.1 p l o t  ( i n  RS.) (Kgs.) - ~ a -  Yield $ of Yleld $ of in -  

( I n  Kes) y ie ld s  t l on  per h a  Intire- per Ha. crease. 
e r  Ha. ( ~ g s .  ase. (Xgs. 1 

-.-.-.-*.*-.-...-.-.-*-.-.-.-.-• be::! -.-.-. - *-.-.-.-. -.- .-.-.,.-. -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-:-;- .-.-. 
1. Greengram 295 225 290 2 58 504 626 209 70 214 72 
2. pigeon Pea 550 850 500 810 1280 122G 730 130 780 156 
3. G.mt + (*) 250 190 1457 21 6 40 26 26 14 

1603 146 Pigeon Pea 750 18 89 11 
4. ~ d z e  + - - - - 142 - - - - 

1317 
Pigeon Pea 800 

7. Safflower - - 875 1325 1250 1125 - - 375 43 

(+) Due t o  the f a i l u r e  of  the rains a t  the t i m e  of pee formation, the crop  was worst afYect& 
and l e s s  yields were obtained during the year 1982.83 under L a p .  

CO1~CLUSIO~J~- BB.F .  method of cu l t iva t ion  ha= proved be t t e r  than the ex i s t i ng  t r ad i t i ona l  
method of cu l t iva t ion  in v e r t l s o l s  even under scarc i ty  conditions, but the 
oost  of the implements and the cos t  of i n l t l a l  layout is  too ouch t o  a farrner 
according t o  the Research Project  Report taken a t  Farh tabad ,  Culburga ta luks during 
1 9 8 2  83. 
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A BRIEF NOTE ON THE PROGRAMME AND PROGRESS UNDER BROAD BED 
AND FURRW TECHNOLOGY IN  SELECTED DISTRICTS OF 

KARNATAKA DURING THE YEAR 1983-84. 

A spec ia l  technology has been evolved by t h e  I n t e r n a t i o n a l  Crops 
Research I n s t i t u t e  f o r  the.  Semi-Arid Tropics, Hyderabad f o r  management o f  
ve r t i so l s ,  t o  harvest  f a i r l y  encouraging y i e l d s  by conserving whatever 
r a i n f a l l  t h a t  i s  received. 

To popu la r i se  t h i s  Broadbed and Furrow technology i t  was f i r s t  
in t roduced i n  the  S ta te  dur ing  1982-83 a t  Farhatabad i n  Gulbarga d i s t r i c t  
and Andura i n  B i d a r  d i s t r i c t .  Programme and achievement i s  g iven v ide  
Annexure I. Encouraged by the  r e s u l t s  achieved, t h i s  programme has been 
in t roduced i n  t he  d i s t r i c t s  o f  Bidar, Gulbarga, Belgaum, Dharwad, Be1 l a r y  
and Raichur du r i ng  the  cu r ren t  year 1983-84. I t  i s  programmed t o  b r i n g  
an area o f  500 hectares (50  b locks)  under t he  Broadbed and Furrow 
technology. The area surveyed and p lans  prepared f o r  Layout of t h i s  
technology i s  1354.48 ha. so fa r .  D i s t r i c t - w i s e  area selected, number 
o f  b locks  taken up and the  d e t a i l s  o f  progress achieved up to  end o f  
August, 1983 i s  enclosed v ide  Annexure-11. 

DISTRICT-WISE REVIEW OF PROGRESS ACHIEVED UNDER BBF TECHNOLOGY 

B ida r  D i s t r i c t :  

Out o f  t he  area o f  441.43 hectares f o r  uh ich  layout  p lans  were 
prepared i n  5 t a l u k s  f o r  implementation o f  Broadbed and Furrow *Techno- 
logy, so f a r  an area o f  64 ha. has been l a i d  out  under BBF. The delay 
i n  t h e  progress is, due t o  the  Late r e c e i p t  o f  T rop i cu l t o rs .  A L L  t he  
area t h a t  has been Laid out under BBF has been sown. The cropping system 
fo l lowed i s  so le  crop o f  Mungbean-Blackgram and i n te rc ropp ing  o f  Hybr id  
Sorghumtpigeonpea. Dry seeding i s  done i n  almost a l l  t he  blocks. 

Gulburga D i s t r i c t  

The area t h a t  has been planned t o  be brought under BBF technology i s  
436.90 ha. So f a r  an area o f  57.44 has been Laid out  under BBF besides 
20.56 ha. done i n  seed farms. A L L  t he  area t h a t  has been La id  out  under 
BBF has been soun except i n  one Locat ion  ide. a t  Kur iko ta .  Cropping 
system fo l lowed i s  so le  MungbeanIBLackgram, Hybrid-MilLettpigeonpea, so le  
pigeonpea. Dry seeding i s  done i n  a l l  the  blocks. 

Raichur and B e l l a r y  d i s t r i c t s :  

The area planned f o r  Raichur and B e l l a r y  d i s t r i c t s  i s  12 hect. and 
19.12 hect. respect ive ly .  4.00 hect. i n  Raichur d i s t r i c t  and 8 hect. i n  
B e l l a r y  d i s t r i c t  have been Laid out under BBF. The developed area has 
been sown w i t h  f o l l ow ing  cropping systems: 1 .  so le  sunflower; 
2 .  MungbeantChi L l i ;  3. Hybr id Sorghum+ Pigeonpea. Dry seeding was 
p o s s i b l e  i n  one b lock  o f  Harapanahal l i  ta luka.  



Dharwad d i s t r i c t :  

The area tha t  has been planned t o  be covered under BBF technology i s  
270 hectares. ' Due t o  Limited number of Tropi cu l to rs  avai table I n  t h i s  
d i s t r i c t  so f a r  only 63.5 ha. could be l a i d  out under BBF. A L L  these 
area has been sown w i th  Groundnut+cotton, Hybrid sorghun+Plgeonpea and 
Potato. Dry seeding could not be possible due t o  l a t e  rece ip t  of 
T rop icu l to rs  and land preparat ion i t s e l f .  

Belgaum D i s t r i c t  

An area o f  175 ha. i s  planned f o r  in t roduc t ion  of BBF technology. 
Only 2 T rop icu l to rs  are avai lab le  i n  the d i s t r i c t ,  th8t  too they were 
received late.  As such, only 10 ha. i s  Laid out under BBF and sowings 
done. The cropping system fo l loued i s  mixed cropping of Hybrid 
sorghum+Pigeonpea and pure crop o f  Cowpea. Dry seeding was not possible 
due t o  delayed Land preparation. 



DISTRICT-WISE PROClUV.1II UJD PROGRESS OF BeI3.I'.  TECJDIOMCY E! TI!.: STYPd DUHIEIG TIE YKAR 1983.84 
(UPTO AUGUST, 1983) -- 

s1. 
lb* 

Part iculars  Bidar Culburga Ralchur Bellary Dhar~ad B e l g ~  ................................................ -.-.-.-.-.-.-.-.-.-.-.-.-.-.-*-*-*-.-,-*-.-.-*h-.-.-,-~- 
1. No. of taluks . . 5 4 1 2 9 4 
2. H e l d  s t a f f  t ra ining prog.. 2 5 32 14 18  36 42 
3. Area selected (beets. ) .. . 441.43 436.90 12.00 19.12 zed,OO 175.03 
4. survqying & Planning .. Survey~d Surveyed Surveyed S u m P d  Sn'wyed ~ l rveyed  
5. L,M prepations (Ha) . . 64.00 78.00 4.00 8.00 63.50 10.00 
6.0poningofBBD(Iia.) .. 64.00 78.00 4.00 8.00 63.50 10.00 
7. Arrangements made for  

supply of inputs . Arrnngoments f o r  supply of inputs has been dsde through loca l  co.ope- 
ra t lves  ard L. A. I.C. 

8. Area sown (IIects.) . . 64.00 78.00 4.00 8.00 63.50 10.00 

9. Crops and Cropping system.. IIy.Bajra+ 
l't?dgr-, 
Hy. Jowar+ 
Redera% 
sunflover+ 
Rcdgram, 
Sole crop 
of l.bone- 
be an 

10. No. of Tropicultors . . 20 

Sole lloong Sunflower Hy.Jawar+ W.Jclvar + Ry.Jawar+ 
Bean sole Pigeonpea Pieeonpea Pige onpea 
P i s  onpea, Moonbean + m round nut + Cavpea 
G. Put + QlillI. C 0 t t  Oil, SOIB 
Fi@on~ea,  Potat 0 
I@. Bajra + 
Pigeonpea 

Il. g e m a r k s  .. TAeprogessach ie~edIs in - suf f i c i entwhich i sdueto la temce ip t  
of Tropicultors and unfavourable s o i l  conditions fof oarly layout of 
B.P.F. 



AKEA MANAGEMENT UNDER DRY LANW 
R N N  FED FARMING 

B ROAD BEDS AND FURROWB ADAPTED FOR MbNy RON CROPS 

AND CROPPIldei S Y S T E M S  A D V O C A T E D  

Sole / Y u ~ y b c a a c ~ o p  + ~ l ~ o w d  by 

Rabi Jo~ar ,  Sa33bwer, C h i c k  pea 



TECHNOLOGY OPTIONS FOR INCREASING CROP PRODUCTION I N  RED AND 
BLACK SOILS, CREDIT NEEDS AND POLICY ISSUES* 

P R E A M B L E  

The ex ten t  o f  red s o i l s  i n  our country i s  59.6 m.ha., wh i le  t h a t  o f  b lack  
s o i l s  i s  72.9 m.ha. The est imates o f  ac tua l  area under arab le  farming 
a re  no t  a v a i l a b l e  f o r  red so i l s .  However, i n  b lack  soi ls ,  a rab le  farming 
i s  done on about 24 m.ha. 

The b lack  s o i l s  are more product ive  than red so i l s .  They are  deeper 
and have h igher  c l a y  content  (30-70%). They ho ld  more water. They are  
heavy and tend t o  erode. The r u n o f f  could vary from 10-40 per  cent 
depending on the  r a i n f a l l  and slope. The s o i l s  a re  poor i n  n i t r o g e n  and 
adequate i n  P a t  moderate l e v e l s  o f  product ion.  The reserves o f  K are 
adequate. Sometimes Zinc might be a problem, more so f o r  h igher  
p roduc t i on  leve ls .  The s o i l  a e r a t i o n  might be a problem. Surface 
drainage i s  important .  I n  shal low so i ls ,  kharif cropping alone i s  
poss ib le .  I n  deep b lack  s o i l s  w i t h  low r a i n f a l l  o n l y  ~ a b i  cropping i s  t o  
be attempted. I n  h igh  r a i n f a l l  areas double cropping i s  p rac t i sed  by 
farmers i n  l a rge  areas. However, i n  some f l a t  Lands on l y  cropping 
i s  p rac t ised.  I n  t h e  medium s o i l s  i n te rc ropp ing  i s  suggested. 

The red s o i l s  a re  more weathered. They are  low i n  c l ay  (10-20%). 
The n u t r i e n t  and water ho ld ing  capac i ty  i s  low. The s o i l s  a re  shallow. 
The s o i l s  tend t o  c rus t .  Runoff cou ld  be upto  20 per cent i n  these 
s o i l s .  These s o i l s  a re  poor i n  N and P. Sub le tha l  de f i c i ency  of '  calc ium 
and su lphur  may occur. Potassium might become a problem i n  L igh t  s o i l s  
under h i g h  l e v e l s  o f  management. These s o i l s  a re  used p r i m a r i l y  f o r  
k h a r i f  cropping. I n  h igh  r a i n f a l l  regions w i t h  deep s o i l s  (e.g. North ------ 
Coastal  Andhra Pradesh) two crops a re  taken. I n  medium r a i n f a l l  regions, 
i n t e r c r o p p i n g  i s  a d i s t i n c t  p o s s i b i l i t y .  

The agro-techniques developed by the  A L L  I n d i a  Coordinated Research 
P r o j e c t  f o r  Dryland A g r i c u l t u r e  (AICRPDA) over t he  l a s t  12 years, have 
c l e a r l y  shown the  vas t  scope o f  increas ing crop product ion  i n  these 
dry lands.  I n  t he  f o l l o w i n g  paragraphs, t h e  present set t ing,  t h e  
techniques f o r  i nc reas ing  and s t a b i l i z i n g  crop product ion  i n  d ry  lands, 
t h e  impl ica t ions ,  c r e d i t  needs and p o l i c y  issues are  discussed. 

The Setting 

The average s i z e  o f  t he  ho ld ing  i s  2.00 ha. ranging from 0.49 ha. i n  
Ke ra la  t o  4.65 ha. i n  Rajasthan. The hold ings a re  un fo r tuna te l y  
fragmented. Further, 72.6 per  cent  farmers are  smal l  and marginal  having 
o n l y  about 23.5 per cent  area under c u l t i v a t i o n .  

* I C A R  Paper f o r  t he  NABARD-ICAR-ICRISAT Workshop on Watershed-based 
Dryland Farming i n  Black and Red S o i l s  o f  Peninsular  India, 3-4 October 
1983. 



The d ry lands  are  more impoverished due t o  cotinuous Leaching, 
e ros ion  and consequent s o i l  Loss, poor crop management w i t h  r e l a t i v e l y  
h igher  weed i n f e s t a t i o n  and L i t t l e  o r  no a d d i t i o n  o f  nu t r i en ts .  The crop 
p r o d u c t i o n  i s  f u r t h e r  a f f ec ted  by moisture stress.  Timely operations, 
o f t e n  times, become d i f f i c u l t  due t o  lack  o f  d r a f t  power. And thus w i t h  
low r i s k  bear ing  capacity, i t  would be a Herculean task t o  improve the 
l o t  o f  these dry!and farmers. 

Agro-techniques f o r  Increas ing Crop Product ion  i n  Drylands 

Among o t h e r  things, the  improved p rac t i ces  f o r  increas ing y i e l d  o f  
d ry  Land crops inc lude:  

i. E a r l y  seedbed preparation, 

ii. Timely sowing, 

iii. Use o f  High Y ie ld ing  V a r i e t i e s  (HYV) o r  Hybr id  seed (HYB), 

i v .  Achieving optimum p l a n t  stands, 

v. Use of moderate Levels o f  f e r t i l i z e r s ,  

v i .  T imely and e f f e c t i v e  weed contro l ,  

v i i .  Avoidance o f  pes ts  and diseases through agronomic manipulations, 
and 

v i i i .  E f f e c t i v e  use o f  pes t i c i des  where necessary. 

Wi th  t h e  adopt ion o f  the  above p r a c t i c e s  y i e l d  increases i n  cerea l  
crops u p t o  200 per  cent  a r e  poss ib le  i n  drylands. I n  t he  case o f  pulses 
and oi lseeds,  t he  increases would be 50-75 per  cent. 

I t  is, however, important  t o  note t h a t  amongst t he  var ious  p rac t i ces  
suggested, t h e  adopt ion o f  simple but  improved agronomic p rac t i ces  which 
a re  f o r t u n a t e l y  of low monetary nature  i s  t he  preamble f o r  success i n  
d ry land  farming. I n  o ther  words, w i thout  e f f i c i e n t  management a t  farm 
Level, h i g h  cos t  i npu ts  l i k e  f e r t i l i z e r s  on lo  HYBIHYV seed alone w i l l  no t  
y i e l d  t h e  necessary resu l ts .  

The Components 

a> $gwjngi Ear l y  sowing o f  kharjf crop i s  an important  requirement 
t o  c a p i t a l i z e  on the  recuperated so i  L f e r t i  L i t y  and avoidance o f  pes ts  
and diseases. S imi la r ly ,  i n  the  south below 18°paralLeL, advancing the  
r a b i  sowings i s  a simple but  e f f e c t i v e  means o f  increas ing crop ---- 
product ion.  I n  red so i ls ,  e a r l y  sowing i s  bes t  done through off-season 
t i  L Cage and e a r l y  seedbed preparat ion.  

b) z g g d q i  The HYV/HYB seeds o f  crops gene ra l l y  y i e l d  more than 
Local t r a d i t i o n a l  v a r i e t i e s  o f  crops. 



C )  P l a n t  sggndq; I d e a l  p l a n t  stand i s  something Like a good 
foundat ion  t o  a bu i l d i ng .  I t  i s  necessary t o  ob ta in  heal thy good p l a n t  
stands f o r  good y ie lds .  Bu l lock  drawn seed-cum-fer t i l izer  d r i l l s  a re  now 
a v a i l a b l e  i n  d i f f e r e n t  regions. Examples: 

Seed-cum- fer t i l i zer  d r i l l  ......................... Region ------ 
Shiva j  i Mult ipurpose farming Black s o i l s  o f  Deccan reg ion 
Machine 

Eena t i go r ru  Red s o i  1s o f  Rayalaseemla 

Pora plough (FESPO) Red s o i l s  o f  Telengana 

Deep fur row seeders Red s o i l s  o f  Chotanagpur 

Ragi seed-cum-ferti l i z e r  Red s o i  1s o f  south Karnataka 
d r i  1 L 

d) r g r t i l i z g y - y s g ~  That f e r t i l i z e r s  pay i n  dry lands i s  now c l e a r l y  
es tab l ished.  However, i t  i s  necessary t o  apply moderate l e v e l s  o f  
f e r t i l i z e r s  t o  d ry land  crops. I t  i s  a l s o  e s s e n t i a l  t o  avo id  any poss ib le  
d e f i c i e n c y  e i t h e r  o f  o the r  nu t r ien ts ,  o r  i n  management (e.g. weeding) o r  
i n  pest  c o n t r o l  t o  ob ta in  f u l l  b e n e f i t s  o f  t he  app l ied  n u t r i e n t .  @y se 
i t s  use e f f i c i e n c y  can be enhanced by placement. S p l i t  a p p l i c a t ~ o n  o7 
n i t r o g e n  f o r  khpbif crops and deep placement i n  ~ g b i  crops a l s o  are  
usefu l .  

e> Wgd-cpntypC~ Timely weed c o n t r o l  i s  important.   he f i r s t  
weeding has t o  be done by 3-4 weeks15-6 weeks f o r  short/Long d u r a t i o n  
crops. To f a c i l i t a t e  weeding, wide row p l a n t i n g  w i t h  same popu la t i on  i s  
found t o  be usefu l .  Again sweeps, ins tead o f  blades, a re  found t o  be 
u s e f u l  f o r  i n t e r c u l t u r i n g  operat ions.  

f )  tests; As s ta ted  ea r l i e r ,  t i m e l y  sowing he lps  i n  avo id ing  pests  
and diseases. For instance, s h o o t f l y  i n  sorghum can be avoided w i t h  
t i m e l y  sowing. I f  a p e s t i c i d e  has t o  be used i t  must be used by e a r l y  
d iagnos is  o f  t he  malady. For instance, i n  sorghum the earhead bug needs 
e a r l y  con t ro l .  

S t a b i l i t y  o f  Crop Product ion  i n  Drylands 

The main source o f  water f o r  dry lands i s  ra in.  The r a i n s  come through 
monsoons. Aber ra t ions  i n  monsoon are  no t  uncommon. The most f requent 
abe r ra t i ons  are: 

i) Delayed onset o f  monsoon 
ii) 'Break' i n  monsoon 
iii) Ear l y  wi thdrawal  o f  monsoon 

Adopt ion o f  improved crop husbandry, i t s e l f ,  i n s u l a t e s  the dry land 
crops aga ins t  drought t o  a considerable extent .  



For d i f f e r e n t  a g r o - c l i m a t i c  regions, a l t e r n a t e  crop s t r a t e g i e s  have 
been worked out.  To meet t h e  'breaks '  i n  monsoon, severa l  mid-course 
c o r r e c t i o n s  a r e  now a v a i l a b l e .  The HYBIHYV crops, be ing  o f  s h o r t e r  
d u r a t i o n  evade e f f e c t s  o f  e a r l y  recess ion  o f  monsoon. I n t e r - c r o p p i n g  i s  
y e t  ano ther  way t o  meet weather aber ra t ions .  

So i  1 and Water Conservat ion 

I n  t r o p i c s  r u n o f f  i s  i nev i tabLe .  But t h e  s o i  l Loss, an assoc ia te  
problem reduces t h e  r o o t  p r o f i l e  and removes t h e  t o p  f e r t i l e  s o i l .  To 
c o n t a i n  these  problems, t h e  f o l l o w i n g  o p t i o n s  a r e  a v a i l a b l e .  

i) Mechanical s t r u c t u r e s  t o  p reven t  s o i l  e r o s i o n  
and enhance m o i s t u r e  conserva t ion  

ii) Means t o  inc rease  iq~ijty water  h a r v e s t i n g  
iii) Dugouts f o r  s t o r i n g  r u n o f f  water  f o r  r e c y c l i n g  

i) MgchapjgpC-styyctgys: Contour bunds f o r  Low r a i n f a l l  l i g h t  so i l s ,  
graded bunds f o r  a l l  b l a c k  s o i l s  and medium t o  h i g h  r a i n f a l l  red  s o i l s  
a r e  suggested. 

ii) ~e=sjtg,mgisfyre,rnn~gr~a$ig_n: The v a r i o u s  means are: 

S o i  L t y p e  R a i n f a l l  I n - s i t u  water  h a r v e s t i n g  measures 

B lack  S o i l s  

1 Red S o i l s  Low Dead fu r rows  a t  3-6m i n t e r v a l s  
Medi um Sowing on  f l a t  and r i d g i n g  Cater  

w i t h  even tua l  c u l t i v a t i o n  
High Graded border  s t r i p s  

Low Contour c u l t i v a t i o n  
Medi um Dead f u r r o w s  a t  3-6m i n t e r v a l s  
High Graded open fu r rows  (0.2-0.3m2) 

a t  10m i n t e r v a l  across t h e  s lope 

These systems r e s u l t e d  i n  n o t  more t h a n  15 p e r  cent  inc rease  i n  
y i e l d  of c rops  a t  any g i v e n  l e v e \  o f  p r o d u c t i v i t y .  

iii) Runof f  yecycCcng: H a r v e s t i n g  r u n o f f  i n t o  dugouts and r e c y c l i n g  t o  t h e  
donor  area i s  a  recen t  approa h. I t  i s  now agreed t h a t  t h e  s i z e  o f  t h e  S dugout  need be a t  Least 250111 /ha catchment. The s i z e  should va ry  
depending on t h e  Location, t h e  acceptance o f  t h e  farmers and physiography 
o f  t h e  s i t u a t i o n .  

The pay-o f f  f o r  a  c r i t i c a l  i r r i g a t i o n  i s  u p t o  20kg/ha/mm. But t h i s  
s t o r y  i s  n o t  y e t  f u l l y  complete. The p e r c o l a t i o n  losses  i n  t h e  dugouts 
o f  r e d  s o i l  r e g i o n  a r e  high. P r e s e n t l y  soi1:cernent 8 : l ;  c o a l  t a r  
(Bitumen) and t h i c k  p l a s t i c s  o v e r l a i d  w i t h  b r i c k  mor ta r  Layer a r e  
suggested. They a r e  c o s t l y  and have c o m p e t i t i v e  uses. So a  cheap 
s e a l a n t  which would be a v a i l a b l e  l o c a l l y  need be i d e n t i f i e d .  S im i la r l y ,  
t h e  l i f t i n g  and conveying systems should be developed f o r  op t im ised  and 
e f f i c i e n t  use of t h e  r u n o f f  water  c o l l e c t e d  i n  these dugouts. 
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Resource Management 

As seen f rom above, t h e r e  i s  an i m p e r a t i v e  need t o  more e f f i c i e n t  
use o f  t h e  resources a t  fa rm Level.  The two i m p o r t a n t  r e s o u r c e s  are, 
l a n d  and wate r  ( r a i n f a l l ) .  Mechanical s t r u c t u r e s ,  where needed, be 
c o n s t r u c t e d  on these Lands t o  m in im ise  s o i l  Loss. J q = s i t y  u a t e r  
h a r v e s t i n g  shou ld  be encouraged. But permanent a s s e t s  L i k e  t h e  dugout 
ponds need be c r e a t e d  i n  t h e  farms so t h a t  t h e r e  i s  s t a b i l i t y  i n  c rop  
p r o d u c t i o n  i n  dry lands.  

To ach ieve  these ends, farmers p a r t i c i p a t i o n  i s  v e r y  i m p o r t a n t  as he 
i s  owner o f  t h e  Land. Most o f  t h e  techn iques  o f  s o i l  and u a t e r  
c o n s e r v a t i o n  p r a c t i c e s  can e a s i l y  be adapted t o  a  g i v e n  L o c a l  s i t u a t i o n .  
Even con tour  survey can be s i m p l i f i e d  u s i n g  a  A-frame so  t h a t  t h e  farmer 
h i m s e l f  c o u l d  p a r t i c i p a t e  i n  p l a n n i n g  t h e  s o i l  c o n s e r v a t i o n  works on  h i s  
f ieLd. 

A l t e r n a t e  land use 

Depending on  t h e  l a n d  use c a p a b i l i t y  classes, t h e  Land s h o u l d  be 
t r e a t e d  w i t h  a r a b l e  crops, agro - fo res t ry ,  a g r o - h o r t i c u l t u r e ,  s i l v i -  
a g r i c u l t u r e ,  s i l v i -  p a s t u r e  o r  farm f o r e s t r y  systems. T h i s  b r i n g s  i n  
e c o l o g i c a l  ba lance i n  t h e  r e g i o n  and p r o s p e r i t y  t o  t h e  l a n d  owners. 

I m p l i c a t i o n s  o f  t h e  new techno logy  

The new agro- techniques need more funds, i.e. c r e d i t .  The c r e d i t  
needs and pay-off  f o r  c r o p  p r o d u c t i o n  techn iques  a re :  

System C r e d i t  needs Pay o f f  
(Rslha)  (ReIRe i n v e s t e d )  

So le  c r o p  550-1000 
I n t e r c r o p  600-1 200 
Double c r o p  800-3500 

The c o s t i n g  o f  s o i l  and u a t e r  c o n s e r v a t i o n  need be c o n s i d e r e d  on a  
separa te  f o o t i n g  s i n c e  these a r e  permanent a s s e t s  and a r e  needed f o r  t h e  
b e n e f i t  of t h e  f u t u r e  genera t ions  as w e l l .  t h e  v a r i o u s  components and 
t h e i r  c o s t i n g  a r e  as f o l l o w s :  

Component --------- Cost Pay-back f rom ---- ------------- 

1 Graded o r  Rs.500-600 
con tour  bunds 

2  O v e r a l l  develop-  Rs.2000 
ment o f  Land 
on  watershed 

20 years  

1 0  years  



The a l t e r n a t e  Land use systems are  be ing evaluated. The 
cos t -benef i t  r a t i o  works out as fo l lows:  

Farming System 

1 Agro-forestry 
2 Agro-hor t icu l tu re  
3  S i  L v i - a g r i c u l t u r e  
4 S i l v i - pas tu re  
5 Farm f o r e s t r y  

a) Casurina 
b) Eucalyptus 

Annuity value Bene f i t - cos t  
(Rs.) r a t i o  

When the  whole programme i s  taken up as an i n t e g r a t e d  system on 
uatershed bas is  i t  i s  estimated t h a t  about Rs.3,500 p e r  ha would be 
needed ( t h i s  inc ludes s t a f f i n g )  and the  pay o f f  i s  Rs.2.65Irupee invested 
over a  p e r i o d  5 years. 

Some Pol icy  Issues 

While t he  crop product ion  i n  dry lands i s  t o  be enhanced f o r  
i nc reas ing  t o t a l  food product ion  i n  our country t o  meet t h e  growing 
demands o f  t he  increas ing population, i t  i s  impor tant  t o  n o t e  t h a t  t he  
techno log ies  should be v iable.  They should be c r e d i t w o r t h y  and the  
investment capac i ty  o f  the  farmers enhanced. As an incent ive,  the  
farmers Land need be developed i n  terms o f  water ha rves t i ng  s t r u c t u r e s  
and mechanical s t ruc tures .  I t  should be our endeavour t o  u t i  l i s e  the  
farmers c o n t r i b u t i o n  as Labour wh i le  c r e a t i n g  these assets  on h i s  Land. 
The cos ts  towards sealants and L i f t i n g  devices/systems shou ld  be borne by 
the  Government o r  shared by the  Government and the  farmer. 

Impar t ing  s k i l l s  t o  the  farmer t o  improve h i s  c a p a b i l i t i e s  i n  
dea l i ng  w i t h  the crop product ion  i n  dry lands i s  necessary. 

Cap i ta l  i s  a  scarce resource. A s t rong  c r e d i t  suppor t  i s  a  MUST. 
Another approach i s  revo lv ing  fund created and kept  a t  t h e  d i sposa l  o f  a  
cooperat ive where farmers are p a r t i c i p a n t s .  The c r e d i t  should be more i n  
k i n d  and repayment a l so  need be i n  kind. Whenever weather i s  aberrant, 
t he  crop c r e d i t  need be converted t o  medium term Loans. D i f f e r e n t i a l  
i n t e r e s t s  i s  another p o i n t  f o r  cons idera t ion  i n  d ry land  farming. 

To support the  programme of  r a i n f e d  farming t h e r e  i s  a  need t o  have 
s p e c i f i c  i n f r a s t r u c t u r e  f o r  the  purpose. Q u a l i t y  seed supply, seed banks 
t o  meet weather aber ra t ions  and improv is ing  fodder banks t o  m i t i g a t e  
unpred ic ted shortage of fodder are  important .  

Custom h i r e  serv ice  f o r  t i m e l y  opera t ions  i s  very important  i n  
d ry  Lands. 

F ina l ly ,  i t  may be necessary t o  prov ide  pr ice-suppor t  t o  dry land 
crops along w i t h  adequate marketing and storage f a c i l i t i e s .  S imi la r ly ,  
crop Loan insurance should be thought o f  f o r  the  dry  Land farmer. 



The Vet Deep Black S o i l  Regi0.n 

One of t h e  g r e a t e s t  c h a l l e n g e s  f o r  a g r i c u l t u r a l  r e s e a r c h e r s ,  extension-  

i s ts ,  bankers ,  and p o l i c y  makers i s  t o  develop,  a d a p t ,  and t r a n s f e r  

t e c h n o l o g i e s  t o  t h e  wet deep b l a c k  s o i l  r e g i o n  which we b e l i e v e  is  

c h a r a c t e r i r e d  by t h e  w i d e s t  gap between p o t e n t i a l  and c o t u a l  c r o p  

p r o d u c t i o n  of any d r y l a n d  farrr ing r e g i o n  i n  I n d i a .  On deep b l a c k  s o i l s ,  

s c i e n t i f i c a l l y  c a l l e d  V e r t i s o l s ,  f a rmers '  t r a d i t i o n a l  p r a c t i c e  is  t o  

f a l l o w  land  i n  1;hlrif and c rop  on r e s i d u a l  m o i s t u r e  i n  t h e  'season. 

Boorase of  k h a r i f  f a l l o w i n g ,  t h r e e  months of t h e  cropping season  a r e  l o s t  

and s o i l  e r o a i o n  and r u n o f f  r t e  i n c r e a s e d .  I n  much of t h i s  reg ion .  poor 

f i e l d  d r a i n a g e  i s  an impor tan t  r e a s o n  why fa rmers  f a l l o w  t h e i r  f i e l d s  

d u r i n g  t h e  monsoon. 

The wet deep V e r t i s o l  r e g i o n  c o v e r t  l a r g e  a r e a s  i n  Madhya Pr rdesh  

and p a r t s  of Andhra R a d e s h ,  K a r m a t a k a ,  and Maharashtra .  By wet, we 

mean a r e a s  hav ing  dependable r a i n f a l l  t h a t  averages  from 750 t o  1250 

.I/ y e a r .  

P r e s e n t e d  a t  t h e  Vorkshop on  Watershed Based Dryland Farming i n  
Black  and Red S o i l s  of P e n i n s u l a r  I n d i a ,  NABARD/ICAR/ICRISAT, 
October  3-4, 1983, ICBISAT, P a t r n c h e r u ,  Ind  a .  
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lkrr Perspoat i re  T e . l r o l o ~ i o a 1  O p t i o u  

S i n c e  1 9 7 4 . r e s s a r c h  has  been  c o n d u c t e d  a t  ICRISAT C e n t e r ,  P a t a n o h e r n  on 

o p e r a t i o n a l - s o a l e  V e r t i a o l  w a t e r s h e d s  and s u b w a t e r a h e d s  f rom one t o  f i v e  

h e c t a r e s  t o  e n a b l e  c r o p s  t o  be grown i n  t h e  r a i n y  and p o s t r a i n y  s e a s o n s .  

The m a i n  components  of  t h e  t e c h n o l o g y  a r e :  

1. C u l t i v a t i n g  t h e  l a n d  i m m e d i a t e l y  a f t e r  t h e  p r e v i o u s  p o s t r a i n y  

r e a s o n  c r o p  h a s  been  h a r v e s t e d  when t h e  s o i l  s t i l l  c o n t a i n s  acme 

m o i s t u r e  and i s  n o t  t o o  h a r d .  

2 .  l a n d  l e v e l l i n g  and s h a p i n g ,  c o n s t r u c t i o n  o f  f i e l d  and community 

d r a i n s ,  and t h e  use  of g r a d e d  b r o a d b e d s  and f u r r o w s ,  

3 .  d r y  r e e d i n g  b e f o r e  t h e  monsoon, 

4 .  u s e  of improved s e e d  and modera t e  amounts of  f e r t i l i z e r ,  

5 .  improved p lacemen t  of s e e d  and f e r t i l i z e r ,  and 

6 .  t i m e l y  p l a n t  p r o t e c t i o n  

Most of t h e s e  p r a c t i c e s  a r e  c a r r i e d  o u t  w i t h  an an ima l  drawn wheel 

t o o l  c a r r i e r .  For  s u c c e s s f u l  d r y  s e e d i n g ,  t h e  e a r l y  r a i n s  must be 

r e l i a b l e .  Moreover ,  s o i l s  s h o u l d  g e n e r a l l y  be a t  l e a s t  one m e t e r  deep  s o  

t h a t  t h e i r  r a t e r  h o l d i n g  c a p a c i t y  i s  s u f f i c i e n t  t o  p roduce  two c r o p s  i n  a  

y e a r  w i t h o u t  i r r i g a t i o n .  The a r e a  f o r  which t h i s  t e c h n o l o g y  i s  s u i t e d  i s  

a t  l e a s t  5 and may be a s  much a s  1 2  m i l l i o n  h e c t a r e s  (Map I ) .  

T e o h i o a l  and B a o n a i o  P e r f  o r u n o e  

Over t h e  p a s t  e i g h t  y e a r s  t h i s  t e c h n o l o g y  h a s  pe r fo rmed  w e l l  a t  ICRISAT 

C e n t e r .  Compared t o  f a r m e r  p r a c t i c e s ,  t h e  improved t e c h n o l o g y  h a s  



The Vertlsol areas o f  lndla where ra infa l l  I8 dependable ap ! undependabla 



i n c r e a s e d  y i e l d s  f rom 300-50m, h a r  g e n e r a t e d  p r o f i t s  s u f f i c i e n t  t o  g i v e  

a  25% r a t e  ~ f  r e t u r n  on  a d d i t i o n a l  i n v e s t m e n t ,  and h a s  s i g a i F i c a n t l y  

r e d u c e d  r m o f f  and s o i l  e r o s i o n .  

T h i s  p r o m i s i n g  a g r o n d i c  and eoonomic p e r f o r m a n o s  h a s  h e l d  up i n  

on-farm v e r i f i c a t i o n  t r i a l s  which were  s t a r t e d  i n  one l o c a t i o n  1981-82, 

expanded t o  e i g h t  s i t e s  by S t a t e  Depar tmen t s  of  A g r i c u l t u r e  i n  1982-83, 

and a r e  n o r  c a r r i e d  o u t  i n  s e v e r a l  l o c a t i o n s  i n  2 8  d i s t r i c t s  of  Andhra 

P r a d e s h ,  K a r n a t a k a ,  M a h a r a s h t r a ,  and Madhya P r a d e s h  by S t a t e  Depar tmen t s  

o f  A g r i c u l t u r e  (Map 11).  The most r e c e n t  r e s u l t s  i n  1982-83 from t h e  

ICRISAT c o l l a b o r a t i v e  s i t e s  show t h a t  t h e  r a t e  of r e t u r n  on a d d i t i o n a l  

i n v e s t m e n t  r anged  from abont  25 t o  380%. The development  c o s t  of t h e  

on-farm w a t e r s h e d  t e s t  s i t e s  v a r i e d  f rom abon t  Rs .200 t o  1000  p e r  h e c t a r e  

which i s  a t t r a c t i v e  when compared t o  an  i n v e s t m e n t  i n  i r r i g a t i o n .  

More d e t a i l e d  i n f o r m a t i o n  on t h e  wet  deep  V e r t i s o l  p r o d u c t i o n  

e n v i r o n m e n t ,  on t h e  improved t e c h n o l o g y ,  on i t s  pe r fo rmance  a t  ICRISAT 

C e n t e r  and i n  on-farm v e r i f i c a t i o n  t r i a l s ,  and on  p o l i c y  i m p l i c a t i o n s  i s  

c o n t a i n e d  i n  t h e  p a p e r s  l i s t e d  i n  t h e  r e f e r e n c e s  which w i l l  be 

d i s t r i b u t e d  on  r e q u e s t .  

Po1io-y I r s u s  

T h e r e  a r e  a  number of p o l i c y  i s s u e s  w h ~ c h  have t o  be c o n s i d e r e d  b e f o r e  

t h e  p romise  o f f e r e d  by t h e  improved t e c h n o l o g y  can be r e g a r d e d  a s  ti r e a l  

p o t e n t i a l .  Many of t h e s e  i s s u e s  a r e  n o t  new and were r a i s e d  a t  t h e  

Second P o l i c y m a k e r s '  s emina r  on Improved V e r t i s o l  Vanagement h e l d  a t  t h e  

ICRISAT C e n t e r  8-11 September  1 9 8 2 .  
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T r e h e l o g i o a l  Pol iuy  

Pssalts from t h e  v e r i f i c a t i o n  t r i a l s  s u g g e s t  t h e  need f o r  f a r t h e r  

r e s e a r c h .  i n  t h e  f o l l w i n g  a r e a s :  (1) a d a p t i v e  r e s e a r c h  on  c r o p p i n g  

s y s t e m s  p a r t i c a l v r l y  i n  Madhya P r a d e s h  t o  e n s u r e  a  f l e x i b l e  package 

t a i l o r e d  t o  r e g i o n a l  n e e d s ,  ( 2 )  a n  e v a l u a t i o n  of  t e c h n i o a l  pe r fo rmance  of  

c h e a p e r  s l t e r n a t i v s s  t o  p r e s e n t l y  a v a i l a b l e  mode l s  o f  t h e  wheeled t o o l  

c a r r i e r ,  ( 3 )  a n  a s s e s s m e n t  of d e s i g n  modif i o a t i o n s  t o  t h e  broad-bed and 

f u r r o w  s y s t e m s  f o r  h i g h e r  r a i n f a l l  environments and f o r  c r o p s  l i k e  whea t ,  

( 4 )  s t e p s - i n - t e c h n o l o g y  e x p e r i m e n t s  t o  measure  t h e  b e n e f i t s  from s p e c i f i c  

components  of  t h e  package ,  ( 5 )  component r e s e a r c h  on improved weed 

management,  p e s t  r e s i s t a n t  c r o p  v a r i e t i e s ,  and chemica l  c o n t r o l  of p e s t s  

such  a s  pod b o r e r ,  and ( 6 )  an  a n a l y s i s  of  w a t e r  h a r v e s t i n g  and 

s u p p l e m e n t a r y  i r r i g a t i o n  t o  e n s u r e  t h e  e s t a b l i s h m e n t  of t h e  p o r t r a i n y  

s e a s o n  c r o p  i n  s e q u e n t i a l  c r o p p i n g  s y s t e m s .  

h r k o t i n 8  and  I n f r a a t r u o t n r o  

S e v e r a l  m a r k e t i n g  problems have dampened t h e  economic pe r fo rmance  of t h e  

improved t e c h n o l o g y .  The absence  of m a r k e t s  f o r  n o n t r a d i t i o n a l  k h a r i f  

c r o p s  l i k e  ma ize  r e p r e s e n t s  a  problem i n  t h e  e a r l y  d i f f u s i o n  of  t h e  

t e c h n o l o g y .  T r a n s f e r  w i l l  a l s o  be impeded i f  f e r t i l i z e r  of t h e  d e s i r e d  

t y p e  i s  n o t  p h y s i c a l l y  a v a i l a b l e  on a  t i m e l y  b a s i s .  A v a i l a b i l i t y  of 

soybean  s e e d  i s  c r i t i c a l  t o  t h e  e x p a n s i o n  of k h a r i f  c r o p p i n g  i n  Mahdya 

P r a d e s h .  The most i m p o r t a n t  i n p u t  m a r k e t i n g  b o t t l e n e c k  h a s  been  t h e  l a c k  

of  o p e r a t i n g  s p r a y e r s ,  e f f e c t i v e  i n s e c t i c i d e s  and t i m e l y  i n f o r m a t i o n  t o  

c o n t r o l  H e l i o t h i s  pod b o r e r  i n f e s t a t i o n s  i n  p igeonpea  p a r t i c u l a r l y  i n  

Andhra P r a d e s h .  h i l d i n g  more a l l - w e a t h e r  a c c e s s  r o a d s  i n  t h e  p r i n c i p a l  

t h a r i f - f a l l o w i n g  d i s t r i c t s  of Kadhya P r a d e s h  s h o u l d  s t i m u l a t e  d i f f u s i o n  

of  t h e  improved t e c h n o l o g y .  
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Watershed Developlest 

Water shed  deve lopmen t  r e q u i r e s  g r i d  s u r v e y i n g ,  l a n d  l e v e l l i n g / s h a p i n g ,  

and  c o n s t r u c t i n g  ma in  and f i e l d  d r a i n s .  T e c h n i c a l  a s s i s t a n c e  i s  p r o v i d e d  

by t h e  S t a t e  D e p a r t m e n t s  of  A g r i c u l t u r e  t h r o u g h  t h e i r  s o i l  c o n s e r v a t i o n  

s t a f f .  T h e r e  d e v e l o p e n t  a c t i v i t i e s  c o n f e r  d i f f e r e n t i a l  b e n e f i t s  t o  

f a r m e r  a s  i n d i v i d n a l s  and t o  w a t e r s h e d  p a r t i c i p a n t s  a s  a  group.  Bow much 

o f  t h e  deve lopmen t  c o s t  s h o u l d  be b o r n e  by f a r m e r s  and f i n a n c e d  w i t h  

c r e d i t  and how much s h o u l d  be s u b s i d i z e d  by t h e  S t a t e  Depar tmen t s  of  

A g r i c u l t u r e ?  For  example ,  a  f u l l  s u b s i d y  may be r e q u i r e d  f o r  community 

d r a i n s  b e c a u s e  i t  i s  d i f f i c u l t  t o  a p p o r t i o n  c o s t s  t o  b e n e f i c i a r i e s .  

Those  i n  t h e  uppe r  r e a c h e s  where  d r a i n s  a r e  s m a l l e r  s t a n d  t o  g a i n  l e s s  

t h a n  t h o s e  i n  t h e  lower  r e a c h e s  where  d r a i n s  a r e  l a r g e r  and b e n e f i t s  t o  

improved d r a i n a g e  a r e  g r e a t e r .  

credit 

I f  deve lopmen t  c o s t s  of t h e  w a t e r s h e d  a r e  n o t  t o t a l l y  s u b s i d i z e d  by t h e  

S t a t e  Depar tmen t s  of A g r i c u l t u r e ,  t h e n  e x p e n s e s  f o r  l a n d  smoothing,  

c o n s t r u c t i n g  f i e l d  d r a i n s ,  and fo rming  b road  beds  and f u r r o w s  r i l l  have 

t o  be f i n a n c e d  t h r o u g h  new l i n e s  of medium t o  long- t e rm c r e d i t .  1,orcer 

term c r e d i t  i s  a l s o  needed f o r  t h e  p u r c h a s e  of t h e  whecled t o o l  c ~ r r i e r ,  

i t s  a t t a c h m e n t s ,  and s p r a y i n g  equ ipmen t .  New l i n e s  c o u l d  a l s o  be c:ened 

t o  f i n a n c e  e n t r e p r e n e u r s  t o  p u r c h a s e  t o o l  c a r r i e r s  f o r  cus tom hiri :~.:  and 

t o  m a n u f a c t u r e  t o o l  c a r r i e r s  and a t t a c h ~ e n t s .  

Fo r  c r o p  l o a n s ,  f l e x i b i l i t y  i n  t h e  s c a l e  of f ina r l ce  i s  r e q a ~ r e d  t o  

meet  t h e  demands of d i f f e r e n t  c r o p p i n g  s y s t e m s  i n  d i f f e r e n t  V e r t i s o l  

a r e a s .  I n  1982-83, a v e r a g e  ou t -o f -pocke t  ex pen st:^ of t h e  wa te r shed  

f a r m e r s  i n  t h e  v e r i f i c a t i o n  s i t e s  r anged  from abou t  Ks.800 p e r  h e c t a r e  i n  

. ~ n d h r a  P r a d e s h  t o  Rs .2200 i n  Iladhya P r a d e s h .  We f e  1  t h a t  Rs.  1000 p e r  



h e c t a r e  f o r  a  c r o p p i n g  y e a r  s h o u l d  be t h e  minirum s c a l e  of f i n a n c e  w i t h  

t h i s  t e c h n o l o g y .  The maximum s c a l e  depends  o n  t h e  c r o p p i n g  sys t em.  For  

example, .  81 .600  p e r  a c r e  may be s u f f i c i e n t  t o  f i n a n c e  a  m u g - r s b i  sorghum 

s e q u e n t i a l  c r o p  i u  h d h r a  P r a d e s h .  b u t  i t  would n o t  be  enough t o  c o v e r  

t h e  c o r t  of  most  c r o p p i n g  s y s t e m s  i n  Yadhya P r a d e s h .  H o r e w e r ,  some 

c r o p p i n g  s y s t e m s  a r e  p a r t i c u l a r l y  s e n s i t i v e  t o  a  s h o r t f a l l  i n  l a t e  s e a s o n  

c r e d i t .  The f a i l u r e  t o  p r o t e c t  p igeonpoa  from pod b o r e r  i n  December 

b e c a u s e  o r e d i t  h a s  b e e n  e x h a u s t e d  c o u l d  have  d i s a s t e r o u s  economic 

c o n s e q u e n c e s  w i t h  a  l o s s  of  up t o  Rs .2300 p e r  h e c t a r e .  

Loans  s h o u l d  be n e g o t i a t e d  f o r  b o t h  r a i n y  and p o s t r a i n y  s e a s o n  c r o p s  

t o g e t h e r  w i t h i n  t h e  same a g r i c u l t u r a l  y e a r .  One l o a n  w i t h  two d i s b u r r e -  

men t s  i s  p r e f e r a b l e .  Moreover,  l a n d  development  and p r e p a r a t i o n  s h o u l d  

s t a r t  a s  soon a s  t h e  r a b i  c r o p  i s  h a r v e s t e d .  T h e r e f o r e ,  t h e  d i s b u r s e m e n t  

f o r  t h e  k h a r i f  s e a s o n  shou ld  be much w e l l  i n  advance of t h e  s t a r t  of  t h e  

monsoon. It may be p r e f e r a b l e  t o  r e s t r i c t  l a r g e r  f a r m e r s '  bo r rowing  up 

t o  t h e  l i m i t  where  a  r e g i s t e r e d  mor tgage  i s  n o t  r e q u i r e d  f o r  c o l l a t e r a l  

b e c a u s e  o b t a i n i n g  non-encmberance  and o t h e r  c e r t i f i c a t e s  may 

c o n s i d e r a b l y  d e l a y  l o a n  p r o c e s s i n g  and d i s b u r s e m e n t .  

The a g r i c u l t u r a l  f i e l d  o f f i c e r s  of banks  who p r o c e s s  l o a n s  i n  t h e s e  

d r y l a n d  p r o j e c t s  shou ld  be i n t i m a t e l y  i n v o l v e d  a t  t h e  f i e l d  l e v e l  i n  

managing,  p r o c e s s i n g ,  and monitoring s o  t h a t  n o n - i n t e r e s t  r a t e  bo r rowing  

c o s t s  t o  f a r m e r s  a r e  r educed  and c o l l e c t i o n  e f f o r t s  c o r r e s p o n d  t o  what 

h a s  a c t u a l l y  happened i n  t h e  f a r m e r s '  f i e l d s .  

With t h e  w a t e r s h e d  a p p r o a c h .  ove rdues  and l a c k  of l a n d  t i t l e s  

p r e s e n t  a d d i t i o n a l  c o m p l i c a t i o n s .  T e c h n i c a l l y ,  i t  i s  d e s i r a b l e  and i n  

many c a s e s  e s s e n t i a l  t h a t  a l l  f a r - e r e  p a r t i c i p a t e  i n  t h e  development  of 



t h e  w a t e r s h e d  i n  t h e  f i r s t  y e a r  when t h e  main  and f i e l d  d r a i n s  a r e  

c o n s t r u c t e d .  S h o u l d  S t a t e  Depar tmen t s  of  A g r i c u l t u r e  p r o v i d e  c r e d i t  t o  

w a t e r s h e d  f a r m e r s  r h o  a r e  d e f a u l t e r s  o r  r h o  do n o t  have c l e a r  t i t l e s  t o  

l a n d  and  r h o  t h e r e f o r e  a r e  n o t  s e r v i c e d  by b a n k s ?  Can l e n d i n g  p r o c e d u r e s  

b e  d e s i g n e d  t o  improve l o a n  r e c o v e r y  among f a r m e r s  r h o  a r e  poor  c r e d i t  

r i s k s ?  

Summing up,  t h e  demand f o r  b o t h  i n v e s t m e n t  and s h o r t  t e rm c r e d i t  

rill i n c r e a s e  i n  wet  deep  V e r t i r o l  r e g i o n s  p a r t i c u l a r l y  i n  t h e  f i r s t  

y e a r ,  new l i n e s  o f  c r e d i t  a r e  r e q u i r e d ,  l e n d i n g  norms s h o n l d  be f l e x i b l e ,  

and repayment  pe r fo rmance  w i l l  have t o  be c a r e f u l l y  m o n i t o r e d .  The main 

s o u r c e  of r i s k  f o r  l e n d i n g  i n s t i t u t i o n s  i n v o l v e s  e x t e n d i n g  t h e  improved 

t e c h n o l o g y  t o  r e g i o n s  and a r e a s  where  poor  d r a i n a g e  does  n o t  c o n s t r a i n  

k h a r i f  c r o p p i n g  and t o  a r e a s  w i t h i n  t h e  wet  deep  V e r t i s o l  r e g i o n  where 

l i t t l e  a d a p t i v e  c r o p p i n g  sys t ems  r e s e a r c h  h a s  been  u n d e r t a k e n .  Bankers  

s h o n l d  p l a y  an  a c t i v e  r o l e  i n  m o n i t o r i n g  t h e  v e r i f i c a t i o n  t e s t  r e s u l t s  t o  

a c q u i r e  a  b e t t e r  u n d e r s t a n d i n g  of t h e i r  economic i m p l i c a t i o n s .  

S e l e o t i o n  o f  P r o j e c t  S i t e s  

C r i t e r i a  f o r  s e l e c t i o n  of p r o j e c t  s i t e s  were  d i s c u s s e d  a t  t h e  Second 

P o l i c y m a k e r s '  s e m i n a r .  P a r t i c i p a n t s  f e l t  t h a t  t h e  f o l l o w i n g  c r i t e r i a  

were  i m p o r t a n t :  ( i )  a  r e g i o n a l  r e s e a r c h  i n s t i ' t u t i o n  s h o u l d  be nea rby  t o  

h e l p  d e s i g n  t h e  p r o j e c t  and t o  conduc t  a d a p t i v e  r e s e a r c h  a s  r e q u i r e d  when 

l o c a l  p rob lems  a r i s e  i n  t h e  on-farm p r o j e c t s ,  ( i i )  s i t e s  s h o u l d  be 

a c c e s s i b l e ,  ( i i i )  a  godown s h o u l d  be a v a i l a b l e  o r  b u i l t  a t  t h e  v i l l a g e  

s i t e s ,  ( i v )  work s h o u l d  b e g i n  a t  t h e  lower  end of  t h e  w a t e r s h e d  and work 

back  t o  t h e  u p l a n d  a r e a s ,  ( v i )  l i t t l e  i r r i g a t e d  l a n d  s h o u l d  be i n  t h e  

v i l l a g e  o r  n e a r b y ,  ( v i i )  a s  f a r  a s  ~ o s s i b l e  a r e a s  r e q u i r i n g  l a r g e  



c r o p p i n g  p a t t e r n  s h i f t s  s h o u l d  be a v o i d e d ,  and ( v i i i )  f a r m e r s  s h o u l d  be 

w i l l i n g  t o , p a r t i c i p a t e  i n  t h e  p r o j e c t  and n o t  be c o e r c e d .  Are t h e s e  c r i -  

t e r i a  s t i l l  v a l i d  i n  t h e  l i g h t  of l a s t  y e a r ' s  e x p e r i e n c e ?  Are t h e r e  

o t h e r  r e l e v a n t  c o n a l d e r a t i o n s  t h a t  have b e e n  o v e r l o o k e d .  

S c h e d u l i n g  o f  development  a c t i v i t i e s  o v e r  t ime  and space  a l s o  m e r i t s  

d i s c u s s i o n .  I n  most p r o j e c t  s i t e s  s t a r t e d  t h i s  y e a r ,  t h e  d r a i n a g e  sys t em 

h a s  n o t  b e e n  c o m p l e t e d .  Should  w a t e r s h e d  development  be f i n i s h e d  i n  

e x i s t i n g  s i t e s  b e f o r e  t h e  p r o j e c t  expands  t o  new s i t e s  i n  t h e  same s t a t e ?  

Need f o r  a  N a t i o n a l  F r u e r o r k  f o r  Wate r shed  D e v e l o p e n t  A u t h o r i t y  

The M i n i s t r y  of A g r i c u l t u r e .  GO1 h a s  drawn up p l a n s  t o  p r o g r e s s i v e l y  

i n i t i a t e  development  of 1 0 5  w a t e r s h e d s  a c r o s s  t h e  c o u n t r y .  S e v e r a l  of 

t h e s e  would be l o c a t e d  i n  t h e  deep  V e r t i s o l  a r e a s  of  I n d i a .  T h e r e  i s  an  

u r g e n t  need t o  d e v e l o p  n a t i o n a l  and s t a t e  w a t e r s h e d  management 

a u t h o r i t y / i e s  t o  p r o p e r l y  p l a n ,  e x e c u t e  and conduc t  d r y l a n d  f a rming  

r e l a t e d  development  work i n  t h e  s e l e c t e d  w a t e r s h e d s .  A p r e l i m i n a r y  

s c h e m a t i c  f l o w  c h a r t  i s  shown a t  F i g u r e  111 .  

T r a i n i n 8  and S t a b i l i t y  of  P r o j e o t  S t a f f  

S o i l  c o n s e r v a t i o n  o f f i c e r s  have t h e  b a s i c  s k i l l s  i n  wd te r shed  deve lop-  

ment ,  b u t  t h e y  r e q u i r e  t r a i n i n g  a b o u t  l a n d  and w n t e r  -..nagement s p c c l f i -  

c a t i o n s  on t h e  improved t e c h n o l o g y .  T r a i n i n g  of  n:r7c;l t u r a l  o f f i c e r s  

and  f a r m e r s  i n  t h e  use  of t h e  wheeled t o o l  c a r r i e r  .nC i t t  d t t a c ~ u e n t s  I S  

a l s o  e s s e n t i a l .  



The improved technology is intensive in its demand for timely and 

location specific information and skills. Transfer of the Vertirol 

technolo~ical options is especially vulnerable to the periodic transfer 

of extension and roil conservation staff. Transfer of staff also greatly 

diminishes raturns to training 
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AFC EXPERIENCE I N  PROJECT FORMULATION 
FOR WATERSHED DEVELOPMENT IN DRY ZONE - ISSUES 

S U M M A R Y  

Watershed i s  a  technological  u n i t  of t o t a l  development 

f o r  economic upl i f tment  of t h e  inhab i t an t s  within an 

a rea .  A l l  resources a r e  harnessed i n  a  planned manner. 

Adequate management and mobi l i sa t ion  of resources a r e  

provided f o r  sus ta ined  economic growth e s p e c i a l l y  fo r  

those  who a r e  below the  poverty l i n e .  AFC was en t rus ted  

by t he  Govt of Madhya Pradesh t o  prepare an o u t l i n e  f o r  

watershed development p r o j e c t  i n  Dry Zone of Madhya Pradesh. 

The methodology adopted by AFC was t o  s tudy the  ava i l ab l e  

resources  and t o  i d e n t i f y  i s s u e s  f o r  implementation of t h e  

p r o j e c t  and a l s o  t o  prepare a schedule f o r  implementation. 

Dry land farming technology has been developed by the  R e -  

search  I n s t i t u t i o n s  i n  t he  r ecen t  p a s t  and ' l a b  t o  land '  

extension programme has a l s o  been incorporated by var ious  

research  organisa t ions ,  a g r i c u l t u r a l  u n i v e r s i t i e s  and Govt 

agencies .  The complex development programmes envisage co- 

l l e c t i o n  of agro-meteorological information, s o i l  and land 

c l a s s i f i c a t i o n ,  inventory of resources,  s tudy of socio-  

economic condit ions of the  b e n e f i c i a r i e s .  A r epo r t  on two 

i d e n t i f i e d  p r o j e c t  a reas  - Shajapur and Shahdol i n  Madhya 

Pradesh has been prepared. An agronomic plan has a l s o  been 

incorpora ted  t o  s u i t  the s o i l  moisture condit ions.  Water 

ha rves t ing  s i t e s  have been loca ted  with a  view t o  a r r e s t i n g  

runoff water,  Small i r r i g a t i o n ,  bes ides  s o i l  and water 

conservat ion measures, h o r t i c u l t u r e  development,forestry 

development and subs id ia ry  a c t i v i t i e s  have been i d e n t i f i e d .  

Prepared by: 

Agr i cu l tu ra l  Finance Corporation Ltd., Bombay, 
f o r  p re sen ta t ion  a t  NABARD-ICAR-ICRISAT WORKSHOP ON 
WATERSHED BASED DRYLAND FARMING I N  
BLACK AND RED SOILS OF PENINSULAR 
I N D I A .  

3-4 October 1983, ICRISAT Centre,  
Patancheru, A.P. India. 



The p r o j e c t  out lay  of P ro jec t  Area-I Bhajapur for 8 

cropped'area per year of 55,000 ha amount8 to about 
k.195 m i l l i o n  and i n  came of Bhrhdol Proj+ot&ra-XX 

t h e  proposed cropped u e a  i s  23,800 ha  and th8 finan- 
cial  involvement would be around R.71 mil l ion .  The c o s t  
p e r  ha. of cropped a r e a . i n  case  of Project-I  10 L.3515 
and i n  c a s e  of Project-If it i s  kl.2970 respect ive ly .  

The c r e d i t  requirements have been asamsaed, keeping i n  
view the subsidy e l m e n t  t h a t  would be ava i l ab le  ftan 
the Government. Organieat ional  and Managmont rmqulrlrr~anta' 
f o r  implamentation of such p r o j e c t s  have been indica ted .  
The a n a l y s i s  of benef i t s  show the crop improvanent and 
rise i n  product iv i ty  in both the  areas.  Several  l aauer  
have been i d e n t i f i e d  and listed f o r  rpeedy implementation 
of t h e  p r o g r m e  and f o r  providing desired and va r i ed  
b e n e f i t s  to a l l  wi th in  a reasonable period. The cost- 
i n t e n s i v e  p r o j e c t  would have budgetory p tov i r ionr  t o  meet 
i n f r a s t r u c t u r e  development and i n s t i t u t i o n a l  f inance would 
supplement bankable schemes. I t  is f e l t  t h a t  f r a n  t h e  s t and  
p o i n t  of total development and t o  achieve desired benef i t s ,  
i n t e g r a t e d  p r o j e c t  approach would be e f f e c t i v e  rather  than 
component wise approach. 
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1. Watershed i s  a  soc ia l ,  t e chno log ica l  and e c o n d c  u n i t  

\ 

f o r  development yhkle  consenring s o i l  and wa te r  aad deve- 

l op ing  f o r e s t  and r e l a t e d  r e sou rces  for economic growth. 

P r o t e c t i o n  of t h e  r e sou rcas ,  c a r e f u l  managmment through 

a p p r o p r i a t e  conse rva t ion  measures and t o  provide  economic 

development of t h e  i n h a b i t a n t s  w i t h i n  the watershed i s  

impera t ive .  Although r i v e r  b a s i n  programmes have s e t  

f ~ r t h  d e s i r a b l e  broad goa l3  of resource8  u t i l  i s a t i o n ,  

p r o p e r  p lanning  on micra- leve l  watershed as a p a r t  of 

l a r g e r  watershed have not  been t aken  up i n  a r e a s  s p e c i a l l y  

where r a i n f a l l  i s  l ess  and vag-ies of r a i n f a l l  cause  

havoc t o  t h e  c u l t ~ v a t o r s  a t  t i m e s .  wThe Gap S i t u a t i o n U  

has  l e d  t o  t h e  eva lua t ion  of watershed approach for 

e f f e c t i v e  use and development wi th  a sense  of common 

i n t e r e s t  and mutual col icern.  AFC h a s  a s s i s t e d  S t a t e  

Governments i n  d i f f e r e n t  a r e a s  i n  p r e p a r a t i o n  of Watershed 

Management P r o j e c t s .  I n  r e c e n t  y e a r s ,  a sub-watershed 

p r o j e c t  was taken up i n  Flanipur and ano the r  p r o j e c t  i n  

Rangacherra i n  Tripur  a, bo th  i n  t h e  North-Eastem s e c t o r .  

Bes ides ,  Government of Madhya Pradesh had c a l l e d  upon A!?C 

t o  p repa re  a p r o j e c t  o u t l i n e  f o r  two a r e a s  - Shad01 and 

Shajapur  - with  a  view t 3  p repa r ing  norms f o r  funding by 

m u l t i l a t e r a l  agencies .  

Importance of Dryland k'armina 

2 .  A g r i c u l t u r a l  producticin i n  t h e  c m n t r y  f l u c t u a t e s  

cons ide rab ly  y e a r  t o  yea r  due  t o  i t s  dependant? on r a i n -  

fa l l  and i t s  d i s t r i b u t i o n  which a r e  capricious and a t  

t imes  u n c e r t a i n .  A b ~ u t  7 1  p e r c e n t  (105 m i l l i o n  h e c t a r e s )  

of t h e  p r e s e n t  c u l t i v a t e d  a r e a  i s  r a i n f a d  and v a g a r i e s  

of monsoon p l a y  a dominant r q l e  a f f e c t i n g  a g r i c u l t u r a l  

p roduct ion .  About 70 pe rcen t  of t h e  Indian  farming 



c o m n u n l t y  1s i n v o l v e d  i n  d r y l a n d / r a i n f e d   cult^ ,,,on of 

such v a s t  areas  w h i l e  p r o d u c i n g  o n l y  about 4 0  percent of 

t h e  t o t a l  £003 production. Development  of dryland a g r i -  

c u l t u r e  h a s  been  s t r e s s e d  i n  t h e  p r e v i o u s  5 year p l a n s .  

Zven i f  a l l  t h z  r e s w r c o s  a r e  m o b i l i s e d  n o t  m x e  t han  

40 p e r c e n t  of t h e  t o t a l  c u l t i v a b l e  l a n d  c o u l d  be b r o u g h t  

u n d e r  irrigation I n  t h ~  f x s e c a b l e  f u t u r e .  T h e r e f o r e ,  

a b o u t  50 p : ~ - c e ~ l t  : t h ~ ~  c i l l  t l v a t e d  a r e a  woul;! s t i l l  r e m a i n  

u n d e r  r a r n r  d.  2( - a r  11 , d t n  1 research h d ~  devt2loped 

a p p r o p r i a t e  d r y  t ~ i i c i i , l ~ ,  tc?:hr# ) logy  with s u i t a b l e  crop 

p l  anr'lrlg dn",~~;u~a ~$.rnc-n t by b ~ l ~ l c h  p r o d u c t i v i t y  c o u l d  be 

l n c r e a s e i .  ' 7  v - . r n n e ~ ~ t  ~f 1 , i d l a  h a v e  l a i d  ,?reat e m p h a s i s  

on  d e v e l o p r r e n t  ot d r y 1  ~ n j .  f a r m e r s  and c a l l e d  upon all 

r e s e a r c h  1 n s t l t a t L ) l  f r ' l a b  t o  l a n d '  t r an r f e r  of 

technology and ddvis-:i S ta t12  ( ~ J v t ~ r n n e n t : '  t y  q i v e  top 

p r i o r i t y  f ,r e x t e n s l o r 1  ~~t 7: ol-Jramrn?. Ti1 L~ 1 Gnt: of t h e  

m q s t  I m p o r t a n t  cwn ,on+ i l t s  5 2 3  P o i n t  N a t i o n a l  Economic 

3. With a v i e w  t o  i , .c r  ?ds lng  the  p r o , l u ~ t i c n  f r o m  d r y l a n d  

and r a l n f d  i a g r i c u l t u r e ,  A1 1 l n d l a  Co-orilinatr?d. R e s e a r c h  

P r o j e c t s  f o r  d r y 1  ar~d k g r l c u l  t u r e  o f  I C A t t ,  LZRISAT and 

A g r i c u l t u r a l  ~ n i v e r s i t i e s  hdve  been  e n g ~ q e c !  1 r 1  r > ~ + ~ a r c '  

p e r t a l n i n i ;  tc d e v r ~ l c p ~ r e n t  I L  .Iry t - l ~ m i n s  t ~ c h n o l o g ;  f a r  

more t h a n  a  decade. l'hesl? l i ~ s t i t u t i o n s  hav  3 1 ~  . C ~ J Y  

r e s u l t e d  I n  qb?ne rc i t l nq  s l q r ~  i f  i c a n t  l d t a / l n f  o r m d t ~  ,n ;-: 

new H W  c r u p s ,  s h ~ r t  3drdr1 , I  d n l  d r  , ugh t  r e s l s t a r ~ t  

v a r i e t i e s ,  m l J - s e a j o n  c i r : e c t i  ~ n s  I n  cr ~p p l a n n i n g  an6 

s u i t a b l e  s ) ~ l  and i d 1  1 c s A i . ~ a t i m  m e a s u r e s .  N e k  a g r l -  

c u l t u r a l  lmplt.men t s  kiuv.- t -: l c ~ v ~ r l o p ~ d  and o l d  ones 

m o d i f i e d  s i ~ ~ t a ~ l y  t  ~r - t i ,  -, #.?t u s e  I n  d r y l a n d  croppilng 



sequence. sink-e d . c  1s t tre  L U O L ) ~  lit(LLtlng fu 
? a 

p r i o r i t y  ared af L > s z a . c h  has  been i n s t i t u t e d  t o  develop 

t h e  t e c h n i q u e  t<;r w a t e r  h a r v - ~ t A n g  and r e c y c l i n g .  

Research has shown t h 3 t  i n  black c o t t o n  soil areas w i t h  

moderate r a i r ~ r  211, r :h t2 r+  i s  p o s i t i v e  scope f o r  i n t r h -  

c t i on  of d ~ u b l u  crr>p,,iiiy ty s3wing early kharlf v a c l e t i a u ,  

A g r i c u l t u r a l  s ~ l c n t i s t ~  trave r ecommmded i n t e r - c r o p p i n g  

practices suit L 1 v  t(, d i L f e r e . ~ t  d r y  zone:  t o  take ativantye 

of residual scjil - w ~ ~ t c r .  

P r o j e c t  A r ~ d s  1:1 Mddhyd P i - d i + ? > n  arid 
Cofwonents :- - -- - -- - - *- -- - .--- - 
4. A t  t h e  1n;t ulcse 2f  ~ ~ o v ~ ~ r n m e n t  of Madhya Pi-a;tc:;;h, AFC 

s e l e c t e d  t w o  w3tlarstv:3c. 11 ~ - r , . ~ ~ u l t a t i o n  w i t h  t h e  Department 

of Agriculture. d h r l e  l.lec 1, the p r o j e c t  ar-t is t h e  

emphasis was t h a t  the  d rea  s h o u l d  be i n  t h e  ' r y  zone based 

on annual  r a i n f d l l  c r i t e r i a  ( u p t o  1150 mm.) having a  

p reponderance  of w-aker s .c t l o n s ,  sche  i u l e d  caste and 

schadul e;l t r i b e  pc.pul &ion  w i t h  no sl f n i c a n t  schemes 

be ing  implemented a t  p r e s e n t  nor  h + d  any deve l  opmantal 

schemes o r  aided by and i n t e r n a t i o n a l  ayencr r  s . Keepiny 

t h e s e  a s p e ~  t s  in v i < ? w ,  t w d  project areas,  v l z . ,  Chhot i  

K a l i  Sindh t idters t r  i in ddrud and Agar L l o ~ ~ s  OL Shajapur 

d i s t r i c t  ( p r o j e c t  a red-I )  and J o h i l l a  w d t e r s h  .-i I n  

P u ~ h p a r a j g a r ~ l  tldcic d f  Shahdol d i s t r i c t  (Project drea-11) 

were s e l e c t - d .  The rrrdps St1 )k2ilq l a c a t i o n  of ProJ ;c t  

a reas  are d ~ ~ e n d ~ ~ d  iflgures-1,2 h 3 )  . 

5 .  Keeping t h e  rc sedrch  f :  : ~ . n y s  I n  view, i n  c f n ~ s u L t c l t ~ o n  

w i t h  rpsearch 961 ? ? t i 9  t  engineers of All I n d i a  Co-ordinated 

,<esearch p ro]  ' c t s  for  DL j l L l . l 3  E q r ~ ~ u l t u r e  ( a t  lrldone f o r  

M a l w a  d e ~ i ~ q s ,  i s , ,  f - P Z t ] p z t  Area-1 and a t  RBwa f o r  

Vindhya? Re ,l ,,I, 1 -. , : r L z i j ~ ? C t  Ari a - I 1  ) a n  ' t h e  concerned  



7 I, r.6. 
4 . r '  % .P. DRYLAKD AGRICULTURE PROJECT 

J " ' W ~ " ~ ~ ~ M U [ ~  i E , a p C F I N D \ n  r * a  "l".... 
C-HOWING L O C A T I O N  OF ' 

P R O J E C T  A R E A S  ' 





M.P ORVL AND AGRICULTURE PROj  [ cl, 
M A P  ---------- O F  P R O J E C T  A R E A  T 
( P ~ F I T  OF ~ O H I L A   WATERSHED^^ - -- 
PUSHPARA1 G A R H  B L O C K  ) SHO,Vthc, - 
L O C A ? I O N  OF V I L L A G E S  
SHAHDOL DISTRICT 



e x p e n s  of Depa r tmen t s  of A g r i c u l t u r e ,  Soil C L X I U ~ Y I L P ~ ~ ~ O O ,  

H o r t i c u l t u r e  and F o r e s t r y ,  Government  of Madhya Oradoah, 
and  b a s e d  on a g r o - c l i m a t i c ,  s o i l ,  r a i n f a l l  and t o p o g r a p h i c  

c o n d i t i o n s ,  t h e  components  mas t  s u i t a b l e  f o r  d e v a l a p m n t  

o f  d r y l a n d  a g r i c u l t u r e  i n  t h e  p r o j e c t  a r e a s  h a v e  been 

i d e n t i f i e d  by AFC as g i v e n  below: 

(i) Crop management with improved  d r y  f a r m i n g  t e c h -  

no logy  and u s e  of s u i t a b l e  a g r i c u l t u r a l  i l ap lements ;  

(ii) S o i l  and w a t e r  conservation/taanagement measu res  

and p a s t u r e  d e v e l  oprnent: 

(iii) Minor i r r i g a t i ~ n  develop men^; 

( i v )  H g r t i c u l  t u r e  -levoloprnent; 

( v )  F o r e s t r y  development; and 

( v i )  Animal Husbandry .  

6 .  I n  t h i s  paper ,  t h e  + p r o d c h ,  p ~ o j e ~ t  components ,  

agronomic  r ev i ew ,  p r o j e  .t o u t  1 ay  and  c r e d i t  r e q u i r e m e n t s  

and  i s s u e s  w i t h  references t o  t h e  tw3 p r o j e c t  a r e a s  have  

been  d i s c u s s e d .  The mnt.hodnlogy a d o p t  -d f o r  s u c h  a model 

wat-ershed p l a n r , i n g  a r e :  

( i )  U e t a l l  p h y s i c a l  s u r v e y  w i t t i  a v i e w  t o  a s s e s s i n g  

all a v a i l a b l e  r e s o u r c e s  - l a r ~ i ,  w a t e r  and 

a v a i l a b l e  manpower; 

( ii) Socio-economic: and f a rm studies; 

(iii) S tudy  of l a11 l  t e n u r e  a s p e c t s ;  

( i v )  Su rvey / inves  tiy a t i o n  w i t h  r e g a r d  t o  i n f r a s t r u c t u r e  

r e q u i r e m e n t s  and s i m p l e  w a t e r  h a r v e s t i n g  schemest  

( v )  L a n d  u s e  an.3 l a n f l  c a p a b i l i t y  c l a s s i f i c a t i o n :  



(vi) S u b s i d i a r y  a c t i v i t i e s  f o r  employment; 

( v i i )  Sugges t ing  a p p r o p r i a t e  management of the p r o j e c t ;  

( v i i i )  P r e p a r a t i ~ n  uf implementa t ion  s c h e d u l e ;  and 

( i x )  P r e p a r a t i o n  of a  banking p l a n .  

SALIENT FEATURES OF PROJECT AREAS 

7. The i n f ~ r m a t i o n  on t o t a l  g e o g r a p h i c a l  area,  c u l t u r a b l e  

command a r e a ,  p r e s e n t  c u l t i v a t e d  a r e a ,  topography,  l m d  

use p a t t e r n ,  c l i m a t e ,  p o p u l a t i o n ,  c l a s s i f i c a t i o n  farm s i z e  

h o l d i n g s ,  s o i l s ,  i r r i a a t i o n ,  i n f r a s t r u c t u r e  f a c i l i t i e s  

s u c h  a s  r o a d s ,  comnunicat ion,  t r a n s p o r t  sys tem,  c l e c t r i f  i- 

c a t i o n ,  ag ro-process ing  f a c i l i t i e s ,  c r e d i t  i n s t i t u t i o n s  & 

s t a t u s  of a g r i c u l t u r a l  c r e a i t ,  i n p u t  s u p p l y ,  d i s t r i b u t i o n  

network,  marke t ing  f a c i l i t i e s  , r e s e a r c h / d e m o n s t r a t i o n  

f a c i l i t i e s ,  on-going schemes were c o l l e c t e d  t h r o u g h  f i e l d  

v i s i t s  and q u e s t i o n n a i r e / s c h e d u l e s  from concerned  g o v t .  

depar tments /agenc ies ,  f i n a n c i a l  i n s t i t u t i o n s ,  e t c . ,  l m a t e d  

i n  t h e  p r o j e c t  a r e a s .  The s a l i e n t  f e a t u r e s  of b o t h  t h e  

p r o j e c t s  a r e a s  a r e  g iven  i n  Annexure-1.  

8. Average annual  r a i n f a l l  of  the P r o j e c t  Area-I i s  237 mm 

hav ing  an average  of 4 5  r a i n y  days i n  a  y e a r ,  9 4  p e r c e n t  

of  which o c c u r  i n  k h a r i t  s e a s o n .  A g r i c u l t u r e  i n  t h e  

p r o j e c t  Area-I be ing  dependent  most on r a i n f e d  c o n d i t i o n s  

i s  b e s e t  w i t h  r i s k s  and u n c e r t a i n t i e s .  I n a d e q u a t e  r a i n f a l l  

and i t s  uneven distribution along w i t h  f r e q u e n t  d r o u g h t s  

i n  t h e  a r e a  c a u s e s  9311 a o i s t u r e  s t r e s s  t o  t h e  c r o p s  grown 

which r e s u l t s  i n  f a i l u r e  o f  c r o p s  a t  t i m e s .  There a r e  a 

few on-going sch-ves  i n  d i s t r i c t  such  a s  minor i r r i g a t i o n  

schemes f o r  d s v e l  opment of  groundwater  and 1 . i  f t  i r r i g a t i o n  

scheme. About 81 p s r c e n t  of t h e  p o p u l a t i o n  be long ing  

mos t ly  s m a l l  and a a r a i n a l  f a r m e r s  i s  engaged i n  a g r i c u l t u r e  

o f  which 2 3  p e r c 2 n t  t;slon.:s t o  s c h e d u l e d  c a s t ? .  



9. Average annual  r a i n f a l l  of the p r o j e c t  A r e a - - I L  is 

a b o u t  1193 mm. hav ing  an average  of 9 2  r a i n y  days  i n  a 
year, 85 p e r c e n t  of which o c c u r s  i n  kharif seaaon.  

A g r i c u l t u r e  i n  t h e  P r o j e c t  Area-I1 i s  t o t a l l y  dependent  

on r a i n f a l l  i n  t h e  absence of any i r r i g a t i o n  f a c i l i t y .  

Sudden h i g h  i n t e n s i t y  r a i n - s t o n  a t  t i m e s  c a u s e  f l a s h  

f l o o d s  r e s u l t i n g  i n  s e v e r e  s o i l  e r m i o n  and damage t o  

c r o p s .  M o i s t u r e  s t r e s s  due t o  uneven d i s t r i b u t i o n  of 

r a i n f a l l  and long d r y  s p e l l s  a t  t i m e s  r e s u l t  i n  lm 

p r o d u c t i o n .  About 84  p e r c e n t  of the t o t a l  p o p u l a t i o n  i s  

engaged i n  a g r i c u l t u r e  and 90 p e r c e n t  of p o p u l a t i o n  b e l o n g s  

t o  s c h e d u l e d  t r i b e s .  Small and marg ina l  f a r m e r s  c o n s t i t u t e  

abou t  40 p e r c e n t  of the t o t a l  f a rming  community. 

10. The fa rmers  a r e  s t i l l  engaged in growing l o c a l  

v a r i e t i e s  of c r o p s  w i t h  o l d  farming p r a c t i c e s .  Mono- 

c r o p p i n g  i s  p r a c t i s e d  i n  b o t h  t h e  a r e a s .  The p r e s e n t  

c r o p p i n g  i n t e n s i t i e s  a r e  7 8  p e r c e n t  and 85 p e r c e n t  

r e s p e c t i v e l y  i n  P r o j e c t  Areas-1 & 11 . Average y i e l d s  

of v a r i o u s  c r o p s  be ing  3 t o  7 q u i r i t a l s  and 2 t o  6 quintals 

p e r  h e c t a r e  i n  P r o j e c t  Areas-I  & IT r t - s p e c t i v e l y .  

SPECIFIC 3EVELOPMiNT REQUIREMEIJTS 

Crcp P l a n n i n g  

11. The p r e s e n t  and p roposed  c r b p p i n g  p a t t e r n s  b o t h  i n  

k h a r i f  and r a b i  seasons  a s  w e l l  a s  p e r e n n i a l  c r o p s  a r e  

g i v e n  i n  Annexure- 2 .  

A g r i c u l t u ~ I m p l e ~ n t s  

12. Farmers i n  bo th  t h e  p r o j e c t  a r e d s  a t  jrcASen t u s r  

c ~ l y  b u l l o c ~  drawn and ~ l an i i a l l y  +crated t r a l i t i o n a l  

i q p l e m e n t s  vi t h  v e r y  low t 1$1 P ? f f i c i ? n c  y .  ;-nprov ~d 



bullock drawn and  power o p e r a t e d  a g r i c u l t u r a l  i m p l e u n t r /  

machinery f o r  seed-bed p r e p a r a t i o n ,  #owing a p e r a t i o n ,  
i n t e r c u l  ture, p l a n t  p r o t e c t i o n  equipment.,  h a m e a t i n g  

and  t h r e s h i n g  equipments/asachinery have  been proposed.  

I n  P r o j e c t  A r e a - I ,  22260 new implements/m.chinery and i n  
P r o j e c t  Atea-11, 3610 new implements/machinery have  beon 
p r o p o s e d  t o  be i n t r o d u c e d  by t h e  f a n m r s .  

8011 and d a t e r  C o n s e r v a t i o n  Mer8uree 

13. One o f  t h e  most i m p o r t a n t  component8 f o r  i n c r e a s i n g  

p r o d u c t i o n  i n  d r y l a n d  a g r i c l ~ l t u r e  is  soil and w a t e r  

conservation/management. S u l t a b l e  measures  f o r  m o i s t u r e  

r e t e n t i o n  i n  t h e  s o i l  am3 s t 3 r a g e  o f  run-off  w a t e r  f o r  

recycl inq  have been rsc 3mmended f o r  bo th  t h e  a r a a s  . I n  
P r o j e c t  Area-I ,  a t  p r e s e n t ,  1 3 0 0  ha of l a n d  i s  c ~ v e r e d  

u n d e r  c o n t o u r  bunding.  Recommended s o i l  and w a t e r  
conservat ion/manasemsnt  and i r a l n a g e  measures  a r e  l a n d  

s h a p i n g  an 3 smoothenrng , l e v - > l  l i n 9  and t e r r a c i n g ,  corl tour 

g r a d e d  buncling, c o n s t r u c t i o n  >f watPr  harvesting-cum-minor 
irrigation t a n k s ,  c o n s t r u c t i  ~n of s t o p  Aams, p a s t u r e  l a n d  

development ,  c o n s t r u c t 1  Jn a n  1 l n p r  vernent > f  f ~ e l d  and 

n a t a r a l  d r a l n s  and s u l t a D l e  d rop  s t r u c t u r e s .  Items such 

as c o r ~ s t r u c t r o n  of dter n a r v - s t l n ~ ;  t a n k s ,  s t o p  dams, 
f i e l d  d r a i n s ,  Ir >p s t rdc  tlr@ dnd a s t u r l -  1d1: levsloprn?nt 
are proposed  t c  5 . ~  ~ r r r p l ~ ~ r n e r ~ t . ~ ~  a s  ~ i n m u n l t y  items t o  oe 

implemented by t he  S w e r r m e n t .  Rest of t h e  i t  ? m s  would 
be ~mplemented  on ~ n d l - ~ l d u  3 f ?rrners8 f r e l d s .  Aecommended 

measures  f o r  t h e  Project Area-I1 are land shap ing  and 

smoothening,  l e v e l l i n o  an3 t a r r a c l l l g ,  paddy & h a v e l i  
bunding,  c 3ns t ruc t l cm q f  f i.- L ?  drains, d i v e r s i o n  and d r o p  

s t r u c t u r e s ,  c o n s t r u c t 1  ,r l  cjf n1n l r  1 r r i g a t s o n  t anks .  stop/ 

check dams and p a s t u r e  land 3ev-.lopment. 



Minor I r r i q  a t i o n  Devel -men t 

14. Providing p r o t e c t i v e  i r r i g a t i o n  a t  cri t ical  stages 

dur ing  kha r i  f seayon and p r e - s w i n g  and p r o t e c t i v e  

i r r i g a t i o n s  during r a b i  eeaeon, minor i r r i g a t i o n  develop- 

ment i n  bo th  t h e  p r o j e c t  a r ea s  has  been prcpossd. V i a i t s  

t o  t h e  a r ea s  and examination of available groundwater da ta ,  

water  a v a i l a b i l i t y  i n  t h e  pe renn ia l  s t rmams/r ivsrs  and 
d i scus s ions  wi th  S t a t e  Government o f f i c i a l s  i n  t he  a r ea s ,  

have revea led  t h a t  there i s  p o t e n t i a l  f o r  development of 

bo th  groundwater and l i f t  i r r i g a t i o n .  I n  P r o j e c t  Area-I, 

about 2470 dug we l l s  i r r i g a t e  about 2560 hectare4 a t  

p r e sen t .  I t  i s  proposed t o  develop 1500 new open dug w e l l s  

t o  i r r i g a t e  about 2250 hec t a r e ,  renovate  1000 o l d  dugwells 

and convert /energise  1000 t r a d i t i o n a l  l i f t i n g  devises  t o  

i r r i g a t e  add i t i ona l  a rea  of 2000 hec ta re .  I t  i s  praposed 

t o  i n s t a l l  11 community l i f t  i r r i g a t i o n  schemes i n  chho t i  

k a l i  s indh r i v e r  f o r  i r r i g a t i n g  450 hec t a r e  and 100 pump- 

s e t s  t o  l i f t  water  by ind iv idua l  fanners  f o r  i r r i g a t i n g  

an a r e a  of 500 hec t a r e .  Besides these, p r q o s e d  minor 

i r r i g a t i o n  tanks,  stop/check dans would i r r i g a t e  about 

520 hec t a r e .  Therefore,  t he  t o t a l  add i t i ona l  a r ea  t h a t  

would be i r r i g a t e d  under t h e  propoeed programme would be 

5720 h e c t a r e  i n  P r o j e c t  Area-I. I n  P r o j e c t  Area-11, t h e r e  

i s  n e g l i g i b l e  i r r i g a t i o n  f a c i l i t y  a t  p r e s e n t .  I t  is 

proposed t o  c m s t m c t  300 new open dugwells wi th  e l e c t r i c  

motor/diesel engine pumpsets t o  i t r i g a t e  about 450 hec t a r e  

and t o  i n s t a l l  50 d i e s e l  e n g i n e / e l e c t r i c  motor pumpsets 

f o r  l i f t i n g  water  from J o h i l l a  r i v e r  t o  i r r i g a t e  about 

150 hec ta re .  A l l  these  i tems a re  pr3posed t o  be ~ m p l e m n t e d  

by ind iv idua l  farmers . Besides these,  minor i r r i g a t i o n  

tanks ,  s t op  dams would i r r i q a t e  about  260 hec t a r e s ,  thereby 

t h e  t o t a l  a r ea  under irrigation would be 360 hec t a r e .  



H o r t i c u l t u r e  Devel opaent  

15. Resoarch ha8 shown t h a t  certain t r o p i c a l  and citrus 
f r u i t  crops provi.de good y i e l d  and l u o r a t i v e  incam i n  

t h e  d ry  a r ea s .  Even marginal  and degraded land8  caa be 

s u i t a b l y  brought  un,der h o r t i c u l t u r a l  crops. I n  P r o j e c t  

Area-I, a t  p r e s e n t ,  a  few f a n a e r s  a r e  growing Papaya, 

Guava, Mango and Lemon i n  smal l  p i e c e s  of l a n d  and the 
a r e a  covered i s  137 hec t a r e .  With a view t o  i n c r e a r i n g  

h o r t i c u l t u r a l  p roduct ion  and income, 350 h e c t a r e  i s  
proposed t o  be brought under h o r t i c u l t u r a l  c rops .  I n  
P r o j e c t  Area-11, no s i g n i f i c a n t  h o r t i c u l t u r a l  progranrne 

e x i s t s .  Two hundred h e c t a r e  i s  proposed t o  be brought  

under h o r t i c u l t u r a l  c rops  of Guava, Mango and Jackf r u i t .  

F o r e s t r y  Development 

16. The P r o j e c t  Area-I i s  found t o  be p a r t i a l l y  denuded 

due t o  i n d i s c r i m i n a t e  f a i l i n g  of t r e e s  and removal of 

vege t a t i on .  Out of 11400 h e c t a r e  of f a l l ow  and p a s t u r e  

l ands  i n  t h e  p r o j e c t  area,  2500 h e c t a r e s  i s  proposed t o  

be covered  under farm f o r e s t r y  by means of bamboo plant- 

a t i o n  and i n t r o d u c t i o n  of fodder  g r a s s  i n  i nd iv idua l  farms. 

I n  P r o j e c t  Area-11, though some a r e a  (12 .3  p e r c e n t )  i s  

under f o r e s t ,  it i e  observed t h a t  sme a r e a s  a r e  denuded. 

Out of  3800 h e c t a r e s  of f a l l ow  and p a s t u r e  lands  i n  p r o j e c t  

a r ea ,  1000 h e c t a r e  i s  prcposed t~ be covered under farm 

f o r e s t r y  programme as i n  P r o j e c t  Area-I. 

Subs id i  a ry  A c t i v i t i e s  Devel opment 
Under Animal Husbandry Prosramme : 

17, I n  dry land  a g r i c u l t u r e ,  use of l o c a l l y  a v a i l a b l e  

energy, i e . ,  by bullock-powor i s  m3re emphasised because 

of r e l a t i v e l y  low cropping i n t e n s i t y  i n  t h e  absence of 

a s su red  i r r i g a t i o n  f a c i l i t i e s  throughout  t h e  year .  The 



P r o j e c t  Area-I is  l o c a t e d  i n  t h e  Halwa r e g i o n ,  w h e r e  

t r a d i t i o n a l  Malwi b u l l  s h u l l  ock8 a r e  good d raugh t  animals, 

on-going scherres yuch a s ,  Opera t ion  Flood-2 and o t h o r  

S t a t e  Government C a t t l e  Improvement and Rearing S c h e m e s  

i n  t h e  d i s t r i c t  a r e  concerned only  w i t h  t h e  improvement 

o r  female l i n e  r o r  mi lk  p roduc t ion .  There i s  no s i g n i f i c a n t  

scheme i n  t h e  a r e a  f o r  development and r e a r i n g  of male l i n e  

f o r  d raugh t  purpose .  There i s  a S t a t e  Government C a t t l e  

Breeding Farm ln t h e  p r o j e c t  a r e a ,  which h a s  the  f a c i l i t y  

t o  produce good qua1 i t y  Malwi c a t t l e ,  b e s i d e s  impar t ing  

t r a i n i n g  on improved animal husbandry management and 

prw3uct ion.  Keeplng t h e s e  f a c t o r s  i n  view, a programme 

i s  proposed f o r  rear ing/development  of male Malwi c a t t l e  

i n  t h e  p r o j e c t  a r e a  by s e l e c t e d  600 fa rmers .  Each farmer  

i s  proposed t o  be p rov ided  w l t h  two male c a l v e s  f o r  r e a r i n g  

from b i r t h  t o  normal working age of 3 y e a r s .  Then t h e s e  

animals  can  e i t h e r  be used by t h e  farmer  o r  s o l d  as 

draugh t  animal s . 

18. There i s  demand i n  P r o j e c t  Area-11, f o r  p o u l t r y  eggs ,  

meat, ham, pork-medt, d raugh t  animals e t c .  a s  t h e  area 

has predominant ly  t r i b a l  population and t h e r e  a r e  v a r l o u s  

mining ( c o a l ,  I r o n  anJ s t e e l )  l n d u s t r i s s  i n  t h e  nearby 

reg lon .  I n  view of t h e s e  development of p o u l t r y ,  p iggery  

and c a t t l e  b reed ing / rea r ing  a r e  proposed i n  t h i s  a r e a  a s  

s u b s i d i a r y  activities f o r  supplementing income and 

employment o p p o r t u n i t i e s  t o  t h e  fa rmers  i n  t h e  a rea .  I t  

i s  proposed t o  p r o v i d e  50 individual farmers  wi th  u n l t s  ~t 

200 p o u l t r y  b i r d s  ( l a y e r s )  ?ach f o r  p roduc t ion  2f e g g s .  

'Pwentyfive u n i t s  would be covered by one p o u l t r y  co-opera t ive  

s o c i e t y / e s t a t e ,  t h e r e f o r e ,  t h e r e  would be two p o u l t r y  

c o - o p e r a t i v e  s o c i e t i e s .  A l l  i n p u t s  f o r  r e a r i n q  t h e s e  

layers w i l l  be p rov ided  a t  cost t o  farmers o u t  of f i n a n c i a l  



a s s i s t & c e  from f i n a n c i n g  i n s t i t y t i o n s  and su;s,,y from 
Gqvarnment. One hundred p i g g e r y  u n i t s  of one boar a d  

two sows of improved b r e e d  are proposed  to k provieled 

t o  100 s e l e c t e d  i n d i v i d u a l e / f  armors ua&r p i g g e r y  develop-  

ment programme. c a t t l e  b r sad ing / rmar ing  programme i r  
proposed t o  be developed i n  two s t a g e s  i n  t h e  P r o j o c t  

Area-11. F i r s t  s t a g e  i s  by s e t t i n g  up c a t t l e  b raed ing  

farm i n  the p r o ' s c t  a r e a  as a  c o r n u n i t y  it- t o  lm i q l e -  
mented by t h e  'Sta'9 Gwernment  and second s t a g e  by p r o v i d i n g  

two male ca lve*  the f a r m e r s  f o r  r e a r i n g  u p t o  the working 

age. C a t t l e  b reed ing  farm w i l l  have 2 5  b u l l s  f o r  b raed ing  

of b u f f a l o e s .  Necessary sheds ,  equipments ,  medic ines  e t c .  

w i l l  be r e q u i r e d .  I t  is proposed  t o  p r o v i d e  350 s e l e c t e d  

f a r m e r s  w i t h  2 male calves each f q r  r e a r i n g  a s  d r a u g h t  

an imals  . 

PROJECT OUTLAY AND P U I N 3  

19. The f i n a n c i a l  r equ i rements  f o r  v a r i o u s  components 

have been worked ~ u t  on t h e  b a s i s  ~f p r e v a i l i n g  c o s t  af 

i n p u t s ,  m a t e r i a l s ,  c o n s t r u c t i o n s ,  l m p l m e n t a t i o n ,  l a o o u r ,  

machinery/equiprnents . The p h y s i c a l  and f i n a n c i a l  ou t1  ay 

of all t h e  components (component-wise) p roposed  f o r  

development f 3 r  bo th  t h e  p r o j e c t  a r e a s  a r e  dil len i n  

Annexure- 3. 

2 0 .  T o t a l  financial q u t l a y  f o r  ~ m p l n r n e n t ; i t ~ o ~  >f t h +  

p roposed  programrne woul?  be ilr.195 m i i l l o n  an? Rs.71 r n l l ~ i o r .  

f o r  P r o j e c t  Area-I and P r o j e c t  Area-11 r e s p e c t i v e 1  y .  The 

phasing of t o t a l  inves tment  c o s t  1s ,ropes-8 tc bc 10 p e r -  

c e n t  i n  f i r s t  y e a r ,  1 5  p e r c e n t  i n  se-ond y e a r ,  2 0  p e r c e n t  

i n  t h i r d  y e a r ,  2 5  p e r c e n t  In  f o u r t h  {ear and 3C p e r c e n t  

i n  the f i f t h  y e a r .  I n  P r o j e c t  Area-:I ,  all l t e m s  

components a r e  proposer! t o  b lmplem?nted a s  p e r  dbove 



ass,= ~ c l ~ ~ c e  from f i n a n c i n g  i n s t i t u t i o n s  and s u b s i d y  f rorn 

Gqvernment. One hundred p i g g e r y  u n i t s  of one boar and 

two sows of  improved Dresd a r e  proposed to ba prov ided  

to 100 s e l e c t e d  l n d i v i d u a l s / f  araers under piggery develop- 

ment programme.Cattle b r e e d i n g / r e a r i n g  programme i s  

proposed t o  b e  developed i n  t w o  stages i n  t h e  P r o j e c t  

Area-11. F i r s t  s t a g e  i s  by s e t t i n g  up a c a t t l e  breeding 

farm I? t h e  p r o j e c t  a r e a  as  a comnunity i t em t o  be imple- 

mented by the S t a t e  93varnrr1~nt and secona c t a g ~  by p r o v i d i n g  

two male c a l v e s  t o  t h e  farmers f 3r m a r i n g  u p t 3  the  working 

age. C a t t l e  b r e e d i n g  fantl N L ~  L have 25 b u l l s  f d r  breeding 

of buff  a1 oes . Yeces sary ;he lu, equipmen t s  , medicines etc . 
w l l l  be r e q u l r o d ,  I t  i s  pronosed t o  p rov ide  350 s e l e c t e d  

farm-rs v i t h  rnal.? -2lve..: .ach t jr r e a r i n 4  as  draught 

a n l m t i l  s . 

PHVJECT b'JTLAY AND P H A S I C  - ------- 

19 .  The f m a n c i a 1  r e q u l r e r n ~ ? t s  t >r v a r l o u s  cornponents 

have beer1 worked ~ : t  J:I t h ?  b a s i s  ~f p r 2 v a , l l n g  c o s t  , t  

i n p u t s ,  materials, c o n s t r l l c t i o n s ,  ~mpl t?menta t ion ,  l a b o u r ,  

machinery/equipments. h e  p h y s i c a l  and f l n a n c i a l  outlay 

of a l l  t h e  components (zornpcirlent-wise) p r ~ p o s ~ d  f o r  

development f o r  b )th the p r c j e c t  a r e a s  a r e  given i n  

Annexure- 3.  

2 0 .  Total f r l a n c  a1 lutla;. fqr lmplomentatlon of t h e  

proposed prograrnlne w > u l J  b- C .  l t j 5  m r l l i o n  a n ~ l  b.71 m l L :  ic;n 

f o r  P r o j e c t  Area-1 and ProJ.;.Ct Ar-.a-I1 r e s p e c t i v e l y .  The 

phasing of t o t a l  inves tment  cost 1s proposed t o  be 10 p e r -  

c e n t  i n  f l r s t  y e a r ,  i >  p e r c e n t  i n  second y e a r ,  20  p e r c e n t  

i n  t h i r d  y e a r ,  25 p e r c s n t  I n  f x r t h  y e a r  and 30 p e r c e n t  

i n  the f i f t h  year. I n  P r  j o c t  Area-11,  a l l  ;terns ' 

components a r e  proposed t ) k lmplemsnted a s  p e r  above 



phm, , fixcept f o r  s e t t i n g  up of ca t t la  brseding farm by 

the S t a t e  Government, which i s  proposed t o  be s e t  up i n  

the f i r s t  y e a r  i t s e l f .  The c o s t  of t h e  p r o j e c t  work6 t o  

be b.4330 per  hecfare  of c u l t u r a b l e  c m a n d  u e a  o r  B.3515 

p e r  h e c t a r e  of cropped a rea  inc luding  h o r t i c u l t u r e  f o r  

P r o j e c t  Area-I and 8.3823 p e r  h e c t a r e  of c u l t u r a b l a  

c m m d  a r e a  o r  L.2970 p e r  h e c t a r e  of cropped a n a  

inc luding  h o r t i c u l t u r e  f o r  t h e  P r o j e c t  Area-11, 

21. The componen t-wise c r e d i t  r e q u i r m e n t s  have been 

es t imated  f o r  t he  p r o j e c t  a reas .  For working out  t h e  

c r e d i t  needs f o r  crop management with dry farming techno- 

logy, t h e  broad gu ide l ines  f o r  aasessment of c r e d i t  a s  

ncommended by Reserve dank of I n d i a  have been followed. 

Since t h i s  i s  a  s p e c i a l  p r o j e c t  f o r  improvement of dryland 

a g r i c u l t u r e  f o r  promoting p r o d u c t i v i t y  and p r d u c t l o n ,  

65 pe rcen t  of t h e  t o t a l  c o s t  of c u l t i v a t i o n  has been 

cons idered  a s  c r e d i t  requirement. Cred i t  f o r  a g r i c u l t u r a l  

implements has been es t imated  by eubs t r ac t ing  subsidy 

a v a i l a b l e  from Government and 10 pe rcen t  margin t o  be 

provided by farmers £ran the  t o t a l  investment c 3 s t .  I n  

r e spec t  of s o i l  and water c  >nservation/management measures, 

about 75 pe rcen t  of t he  c o s t  has  been taken a s  c r e d i t  f o r  

i nd iv idua l  i tems considering the  cornpositi on J£ scheduled 

c a s t e / t r i b e ,  small/rnarglnal an3 2 ther  farmers I n  the 

p r o j e c t  area and subsidy dva l l ab l e  t 9  each cateqory. I n  

r e spec t  of cmmunlty ItPrns, r t  i s  assumed t h a t  the S t a t -  

Government would spend 50 percent  ? £  t h e  c q s t  from budgetory 

resources and the  remaining 50 percent  would ~e c r e  'lt. 

I n  r e spec t  of minor i r r l g a t l - n  development, i t  i s  assume? 

t h a t  25 percent  of the scheduled c a s t e / t r i b e  farmers,  

50 percent  of t he  small f a m r s  a n d  25 percent  o the r  

fanners  would ava i l  loan.  Zonsidering the  e x i s t i n g  



subsidy p a t t e r n  and margin requirements,  i t  ha8 b%en 

worked out  t h a t  on the  whole 75 pe rcen t  of t h e  c o s t  of 

t h i e  development would be requi red  as lam. For h o r t i -  

c u l t u r e  and f o r e s t r y  development, 75 pe rcen t  of t h e  co8 t  

would be c r e d i t  and 25 pe rcen t  would be margin con t r ibu t ion .  

For development of subs id i a ry  a c t i v i t i e s  under animal 

husbandry, 7 5  percent  of c o s t  would be c r e d i t .  Thus, the  

t o t a l  c r e d ? ~  requiremenw- has been es t imated  a t  b . 1 3 2  

mil l ion  and k.48 mi l l ion  r e spec t ive ly  f o r  P r o j e c t  Area-I 

and P r o j e c t  Area-XI. The c r e d i t  would be requi red  phased 

over  a p e r ~ o d  of 5 years  i n  the  same propor t ion  a s  

descr ibed u n d e r  f i n a n c i a i  o u t l d y  above. 

2 2 .  The p r o j e c t  would be implemented under the o v e r a l l  

supe rv i s ion ,  guidance and suppor t  of a g r i c u l t u r e  d e d -  

ment of t h e  Government of Madhya Pradesh. Assistance 

from concerned departrren ts would be forthcoming . The 

c o l l e c t o r  of t he  d i s t r i c t  s h - ~ u l d  be t h e  P r o j e c t  Co-ordinator 

wi th  the s t a f f  assistance of func t iona l  departments 

e s p e c i a l l y  the  Tr iba l  Development Department. As t h e  

p r o j e c t s  a r e  l oca t ed  i n  backward areas  lack ing  i n  many 

e s s e n t i a l  f a c i l i t i e s  such a s  accanodation, education e t c . ,  

t he se  would have t o  be s u i t a b l y  provided t o  the s t a f f  t o  

avoid f r equen t  t r a n s f e r  of development s t a f f  . 

23. Success of such a p r o j e c t  depends mainly on e f f e c t i v e  

extension a c t i v i t i e s  arid educat ion of t he  b e n ~ f i c i a r i e s  

f o r  adoption of improved technoloqlca l  p r a c t i c e s .  The 

major i ty  of t h e  b e n e f i c i a r i e s  i n  t he  p r o j e c t  a reas  belongs 

t o  weaker s ec t ions  and a r e  not  receptive t o  s c i e n t i f i c  

methods of a g r i c u l t u r e  and 1 ives tock  r ea r ing .  Vigorous 

ex tens ion  work would have t o  be undertaken f 3 r  them. 

Therefore,  s u i t a b l e  extensi , ln  machinery with adequate 



e t a f  r dnd f a c i l i t i e s  would have tp be provided id the 

p r o j e c t  areas both a t  b l x k  and gras s - roo t  l e v e l  for 

motiva t ing  t h e  farmers f o r  the ir e f f e c t i v e  p a r t i c i p a t i o n  

i n  t h e  p r o j e c t .  h e  g r a s s - r o o t  l e v e l  ex t ens ion  vo rke r s  

would have t o  yo i t ab ly  i d e n t i t y  themselves with t h e  

b e n e f i c i a r i e s  . Traln ing  progranae f o r  t h e  development 

s t a f f  and f i nanc ing  i n s t i t u t i o n s  would have t o  be condu- 

c ted  f 3r e f f e c t i v e  implementation. 

24 .  The o r g a n i s a t i o n a l  s t r u c t u r s  i n  t h e  p r o j e c t  areas 

should be a s  per  t h e  actual L-aquirements and work load.  

However, a s ~ ~ q g e s t i v e  p a ' t e r n  of o r g a n i s e t i o n  f o r  each of 

the  two p r o j e c t  a r e a s  i . c ~  g i v e n  i n  Annexure-4. 

2 5 .  r' ~r succes s fu l  i i n p l ~ r n e n t < a 1 . ~ o n  3f t h e  p r o j e c t ,  it 

would kx adv i sab le  t o  s e t  up micro-watershed l e v e l  

committees. The exac t  composition of t h e  committee would 

be decided by t h e  Co l l ec to r  d f  t he  d i s t r i c t ,  P r o j e c t  

Execut ive an3 3tnn er r e l e v a n t  a u t h o r i t i e s .  

MONI'TORTNG AND $VALLJATI\,N 

26. A monitoring and eva lud t lon  c e l l  w3uld hdve t o  be 

set up i n  the Department of Agr i cu l tu re  a t  t h e  S t a t e  lave1  

f o r  p e r i o d i c a l  a p p r a i s a l  and monitorLily of the  p rog res s  

f o r  implementation ~f t h e  p r ~  j e c t .  

27. The p r o d u c t i v i t y  a11 l incane wou ld  i n c r e a r e  substan-  

t i a l l y  when t h e  p r 3 j ~ c t  is s u c c e s s f u l l y  implemented. The 

c u l t i v a t e d  a r e a  under j ~ i  speda an3 pu l se s  and  t h e i r  t o t a l  

p roduct ion  would a l s ~  IncL-ease manif 113. A deaker 

s e c t i o n s  of t h e  s o c i e t y ,  e s p e c i a l 1  y small/marginal farmers , 

scheduled c a s t e s  and scheduled t r i b e s  would be b e n e f i t t e d  



s i g n l r r c a n t l y .  Detail8 are suranuised i n  Annsxura-5. 
The t o t a l  annual  a g r i c u l t u r a l  p r o d u c t i o n  from bo th  tha 

p r o j e c t  areaswould be about  103,355 toanes  a f t e r  imple- 

men ta t i on  of p ro jbc t  as a g a i n s t  p r e s a n t  p r o d u c t i o n  of 

36,005 tonnes .  To ta l  annual n e t  income expec t ed  t o   be^ 

g e n e r a t e d  £ran t h e  p r o j e c t  would be b.88.69 m i l l i o n  from 

al l  a c t i v i t i e s  as a g a i n s t  t h e  p r e s e n t  f i g u r e  of b.14.15 

m i l l i o n .  

28 .  Implementat ion of t h e  p r o j e c t  would g e n e r a t e  

s u b s t a n t i a l  a d d i t i o n a l  employment p o t e n t i a l  i n  both t h e  

p r o j e c t  a r e d s  and I n  t h e  d i s t r i c t  i n  t h e  f i e l d  of d i s t r i -  

b u t i o n  and supply of i n p u t s ,  c u l t i v a t i o n ,  h a r v e s t i n g ,  

p r o c e s s i n g  and market ing of d c j r i c u l t u r a l  p roduce ,  

c o n s t r u c t i o n ,  oparcit l  Jn dnd i r l ~ ~ n t e n a n c e  ,>f l r r l g  a t i o n /  

s o i l  c o n s e r v a t i o n  measures ,  servicing and r e p a i r  of 

pumpsets,  eng L n e s ,  a g r i c u l  t u r a l  l r n p l e m n t s / m a c h ~ ~ ~ e r y  and 

a l l i e d  ac t i v i t  L + S .  

PROJECT Y O H M U L A T I U N  - I S S U E S  

29.  da t e r shed  M d n d ~ e ~ n t s n t  h a -  nee(, a.zLrp t a ! 3s i i l  

I n t e g r a t e ?  Area D ,e?<,pinc!l~t i : qralrrnt? t~; rnoullls~~ all 

r e s o u r c e s ,  r n l n l m i s + ?  e r o  1d11 iL1J ,I t 1 , n d t a . L  y t~ pr tw ide  

economic b e n e f ~ t s  i t ]  a spec l f  1c.d 11  ?a. ~ n t .  ,r l t . 2 1  

Developmerit ~ l ~ j n l f l ~ ~ ~  lwei ) ) w o n t  ~t a l l  re5ources  f o r  

p l ann ing  and 1mplement3tlon a - . I ,  t 3 r l - d .  planning  

increased a g r i c u l t u r a l  r 1 t n l l t l l  l s l n g  a1 1 

l a n d  and water  r e s  x r c n i  ~1 t r ~  a reasqnabl t?  p e r i o d  woula 

be t h e  aim of t h e  p r ~ j e c t .  :O qpor:.-ilts : ,: 1 ~ t e g r d t e d  

area development such as  s o l 1  a d  ~ a t ~ r  c o n s e r v a t i o n  

measures ,  water -harves  tin 2 3 n . l  rn-cycl  l r ~ c ,  ot s t o r e d  water 

t o  r a l s e  a g r i c u l t u r a l  p r d u c t i v i t y ,  J r a s s  l a n  i and 

p a s t u r e  development,  1 i v e s t l i c ~  anti othl?r activities f o r  



subs id i a ry  i n c n e  - a l l  t hese  would form p a r t  of develop- 
ment programme. Research i n s t i t u t i o n s  have come out w i t h  

new package cf p r a c t i c e s f o r  dry land  w r i c u l t u r e  and, 
J 

t he re fo re ,  t hese  a r e  necessary t o  be incorporated.  The 

S t a t e  Government Agency would i d e n t i f y  p o t e n t i  a1 watersheda 

and cod i fy  them on the b a s i s  of s t a t e  p r i o r i t y .  I t  i s  f e l t  

t h a t  s i g n i f i c a n t  development and supe rn i s i  on of c r e d i t  

would be more harmonious i n  a compact a r ea  then s c a t t e r e d  

f inancing . I t  i s  a l s o  f e l t  t h a t  formulat ion of schemes, 

implementation of t h e  programme follawed by proper  manage- 

ment of t he  resources would provide des i r ed  bene f i t s .  I n  

an a rea  development programme, i n f r a s t r u c t u r e  development 

i s  considered e s s e n t i a l  and should be taken up as  a  p r i o r i t y  

item. This would f a c i l i t a t e  p a r t i c i p a t i o n  by f i n a n c i a l  

j .ns t i tu t ions  . The development component of the p r o j e c t  

would be dernarcatcd i n t o  comnunity i tems and indiv idua l  

i tems. S t a t e  budgetory resources would be u t i l i s e d  t o  

develop i n f r a s t r u c t u r e  devel opment and bank f inance would 

be on the b a s i s  of ind iv idua l  and group scheme i d e n t i f i e d .  

30.  The major i s sues  i n  planning and implementation of 

dryland a g r i c u l t u r e  p r o j e c t  are:  

(I) non-ava i lab i l i ty  of maps - c a d e s t r a l  and a e r i a l ;  

(ii) non-ava i lab i l i ty  of adequate socio-economic da t a  

and a l s o  da t a  p e r t a i n i n g ,  t o  farms; 

(iii) inventory of resources - land and water not 

r ead i ly  ava i l ab l e ;  

( i v )  water harvest ing s t r u c t u r e s  f ~ r  small s torage  of 

water f o r  recyc l ing;  

( v )  a l l i e d  a c t i v i t i e s  re1 a ted  t o  a g r i c u l t u r e  e spec i a l ly ,  

C a t t l e  Development Programme and Poultry Develop- 

ment due t o  non-ava i l ab i l i t y  of i n f r a s t r u c t u r e  
and s u i t a b l e  l ives tock:  



(XI 

( x i )  

u n i t  c o s t  f o r  i ap l emen ta t i on  of t h e  p r o j e c t  is  
compara t ive ly  h i g h e r  i n  d ry l and  a r ea s ;  

o f f i c e r s  expe r i enced  i n  l a n d  u8e management, 

s o i l  conse rva t ion  and agronomic p lanning  a r e  
n o t  r e a d i l y  a v a i l a b l e  a t  th8 p r o j e c t  1sv.l; 

v i l l a g e  l e v e l  workers a r e  n o t  expoaed t o  t a k e  
up similar work f o r  total i n t e g r a t e d  development; 

mot iva t ion  t o  t a k e  up watershed d e v e l o p m t  

progrgnme w i t h  new package of p r a c t i c e s ;  

t i m e l i n e s s  and adequac ies  of supply  of  v a r i o u s  
i n p u t s ;  

a p p r o p r i a t e  network f o r  marketing of a d d i t i o n a l  

produce; 

flow of credit inadequate ;  

documentation procedure  and a v a i l a b i l i t y  of 

l a n d  a n d  revenue r eco rds  cumbersome; 

l a c k  of t r a i n e d  s u p e r v i s o r y  personnel  for imple- 
mentat ion and management; and 

c o n s t a n t  monitor ing and e v a l u a t i o n  of such 

i n t e g r d t e d  p r o j e c t s .  



'ENT - FEARlRES OP THE PROJECT AREAS 

S1. P a r t i c u l a r s  
- - 

P r o j e c t  Area-I P r o j e c t  Arm-I1 
NO. 4 

1. 2. 3. 4. 

1. Name of  w a t e r s h e d  & C h h o t i  K a l i  S indh 
L o c a t i o n  i n  Agar & B a r d  

Blocks  o f  S h a j q u r  
District 

L a t i t u d e  23'33' - 23'55' 
Nor th  

Longi t u d e  75O41' - 76'14' 
E a s t  

2. No. of v i l l a g e s  11 5 
c o v e r e d  

J o h i l l a  Watershed 
i n  P u r h p u a j g 8 v l r  
Block of Shahdo1 
D i s t r i c t  

22'45' - 23'55' 
North  

81°35' - 81'45' 
East 

3. G e o g r a p h i c a l  a r e a  58,293 ha.  23,040 ha.  

4. C u l t u r a b l e  comnand 44,891 ha .  18,656 ha.  
a r e a  

5. C u l t i v a t e d  a r e a  38,742 ha.  16,021 ha.  

6. Fallow l a n d  6,149 ha .  2,635 ha. 

7. F o r e s t s  372 ha.  2,d42 ha. 

8. P a s t u r e s  5,274 ha.  1 , 1 0 8  ha.  

9. Area c o v e r e d  u n d e r  7,756 h a .  
r o a d s ,  v i l l a g e s  etc .  
( u n f i t  f o r  c u l t i v a t i o n )  

10. Average r a i n f a l l  827 mm. 
( annua l  

Average number of 4 5 
r a i n y d a y s  p e r  year 

3 3 4  ha. 

11. P o p u l a t i o n  66,076 10,357 

P o p u l a t i o n  engaged 55,258 (81%) 9,094 (84%) 
i n  a g r i c u l t u r e  

Scheduled  c a s t e / t r i b e  15 ,722  ( 2 3 % )  10,044 (93%) 
p o p u l a t i o n  



Annex, l (contd.1 

C l a s s i f i c a t i c n  of farm 
holdings (No.) ' 

13. S o i l s  

0 - 1 ha. 3,120 
l - 2 ha. 2,369 
2 - 4 ha, 2,670 
4 - 10 ha,  2,575 
Above 10 ha. 1,011 - 
Total : 11,745 - 

Light s o i l s  with Medium t o  deep 
murrum & small black s o i l s  - 
pebbles - 20% of 50% of the 
the  a rea  area 

Sandy loam t o  Clay loam s o i l s  
l i g h t  black - 17% of the 
cot ton s o i l s  - are a 
20% of the area  

Light black t o  
aedi urn bl  ack 
cc t ton  s o i l s  - 60% 
of t h e  area. 
Depth of s o i l  
30 cm. t o  750 cm. 
(90% of the  area 
has depth more 
than 90 cm.) 

Sdndy loam s o i l s  
2 3 ' k  of the area. 
Light s o i l s  w i t h  
murrulo and 
pebbles - 10% 
of the  area .  
Depth of s o i l  
1 t o  4 metres. 

pH range 7 . 5  t o  pH range 7 t o  8 
8.5 

60% of the area 25% of t h e  area 
has r e l a t i v e l y  h a s  l e s s  than 1% 
f l a t  t o  moder- slope. 20% area  
a t e l y  sloping ha: slope of 1 
topography t o  ,. percent .  

Foot h i l l  zones - 30% area has 2 t o  
20;C.Intenountain j X  slope,  25h 
va l l eys  of area  has slope of 
e levated area - more than 3%. 
2 0% 



Annex. 1 (contd.) 

1 5 .  Status of  i rr igat ion  Number of i t r i -  Number o f  cpen 
gation v e l l s  (wen dugwella - 9 
dug) - 2407 

Electr ic  pumpsets Number of - 760 i rr igat ion  tank 
Diesel  pumpsets - - 1 
345 I rrlg ated area 
Traditional l i f t s  29 ha. - 1365 
Area i rr igated  - 
2506 ha. 



PRESENT & PROPOSED CROPPIS PATTERN 

Seas on . Crops Area Crops 
i n  ha. 

Are a 
i n  ha. 

PROJECT AREA-I : 

Kharif Jowar, Baj ra ,  30,812 Jowar (hybr id ,  39,700 
Maize, Cotton,  improved , l o c a l )  , 
Paddy, Groundnut, Hybrid a a j  ra, 
Soyabean, Urad, Maize (hybr id  & 
Mung , Arhar, and l o c a l ) ,  Cotton,  
C h i l l i e s  Arhar, Mung, Urad 

(improved) , 
Groundnut ( i m p  ro- 
v e d )  , Soyabean 
( i m p  roved) and 
Chi1 1 ifs . 
In tercropping of 
Jowar & Muny, 
Urad: Jowar & 
Soyabean & Arhar 
arid Cutton & Ath ii . 

Wheat (HYV) , 4 , 2 5 4  dheat  (HW 6 i i  

Hybrid Gram i m p r o v ~ d )  , c. ram 
( i r r i g a t e d  & \ ~ ~ n p r o v e j )  , 
u n i r r i g  a t ed )  j d f f l o w e r  
Linseed, Opium, i improved) , Oplu r r  
Green Pea, ulnseed, $ , q ,  

Cowpea & o t h e r  v e g e t a b l  .s 
vege tab les  

Pe renn ia l  Sugarcane 158 Sugarcane 

Total I - - 35,224 

Cropping - - 
I n t e n s i t y  

Oi lseeds  - - 982 

Pu l ses  -- 3,155 
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PROJECT AREA-I I : 

Kharif Paddy, Kodo, 10,976 Paddy, Hybrid 15,900 
Maize (improved), Maiae,  Kodo, 
R a m t i l  , ~ i l  l e t s  Soyabean, Arhar 

and R a m t i l  

Rabi Wheat, Gram, 4,929 Wheat (HW), 7,900 
Rai /~ustard,  Gram (improved), 
Linseed & aarley Linseed, Rai/ 

Mustard and 
Vegetables 

Tot a1 : 

Cropping 
I n t e n s i t y  

Oilseeds 

Pul se s 



COMPONEN'PWISE PHYSICAL & FINANCIAL OUTLAY 

(m. i n  l akhs )  

Components P r o j e c t  Area-X P r o j e c t  Area-I1 

Phyri- Finan- nan- 
cia1 P h ~ s i -  c a1 c  a1 

o u t 1  .y Outlay ou t1  ay o u t l a y  

1. Crop management wi th  
improved d r y  farming 
technology and use  of 
a g r i c u l t u r a l  implements ; 
( a )  Crop p roduc t ion  55,000 756.60 23,300 276.00 

( t o t a l )  
Cropped a r e a  p e r  
y e a r  a f t e r  f u l l  
devel  opmen t 

( b) A g r i c u l t u r a l  22,260 30.30 3,610 6.30 
implements ( t o t a l  
number) 

2. S o i l  and wate r  conse r -  
v a t i  on/management 
measures and p a s t u r e  
development : 

( a )  I n d i v i d u a l  i tems 69,700 342.ao 22,900 184.30 
(cumulat ive  a r e a  
proposed f o r  
t r e a t m e n t )  under 
v a r i o u s  measures 

(b) Comnunity i tems 45,700 253.60 19,400 99.30 
(cumulat ive  a r e a  
proposed f o r  
t r e a t m e n t )  

3 .  Minor i r r i g a t i o n  
deve 1 opmen t : 

( a )  I n d i v i d u a l  i tems 4,750 330.60 36 0 56.1'1 
( a r e a  proposed t o  
be i r r i g a t e d )  

( b )  Comnunity i tems 4 50 19.30 - - - - 
( a r e a  proposed t o  
be i r r i g a t e d )  



4. H o r t i c u l t u r a l  develop- 
ment ( t o t a l  cropped 
a r e a  proposed) 
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5. Farm f o r e s t r y  develop- 2,500 96.30 1,000 38.50 
ment (total a r e a  
proposed t o  be covered) 

6. Subs id ia ry  a c t i v i t i e s  
under animal husbandry 
p rog r anme r 

( a )  C a t t l e  breeding - - - - 
farm ( 2 5  b u l l s  f o r  
s e r v i c i n g  
buf f a1 oe s 
(community i t e m )  

(b) C a t t l e  r ea r ing  f o r  600 16.50 3 50 9.60 
draugh t  animals 
( u n i t s  of 2 male 
c a l v e s  each) 

( c )  p o u l t r y  development -- - - 5 0 6.20 
( u n i t s  of 200 
l a y e r s  each) 

( d )  Piggery development -- -- 100 7 . 1 ~ 1  
( u n i t s  of 1 boar 
and 2 sows each) 

Tot a1 r 



SUGGESTIVE ORGANISATION PATTERN 

s1. category/Staf f . 
NO. 

1. P ro jec t  Manager 
( I n  the rank of Deputy Director  
of Agricul ture  w i t h  adequate 
accounts and establ lshment  staff) 

2. Assistant P ro jec t  Manager 
( I n  the  rank of Assis tant  d i r e c t o r  
of Ag r i c u l  t u  r e  ) 

3. Agronomist 

4. Agricul tural  Econornist-cum- 
S t a t i s t i c i a n  

5. Soi l  conservation sub-divisions 
under the charge of Ass is tan t  
Soi l  Conservation Of f i ce r  

6 .  Extension Officer  

7.  Vi l lage  Level Workers 

One 

One 

One 

One 

One u n i t  f o r  
every b.20 
lakhs expen- 
d i t u r e  

One for every 
6 V L W s  o r  
3 o f f i c e r s  
per  block 

One f o r  every 
300 farmer 
fami l ies  



PRESENT AND EXPECTED BENE FITS 

Items of B e n e f i t  P r o j e c t  Area-I  P r o j e c t  Area- I1  
P r e s e n t  P r o p o s e d  P r e s e n t  P r o p o s e d  

Number of v i l l a g e s  115 115 4 5 4 5 
b e n e f i t t e d  

T o t a l  c r o p p e d  a r e a  (ha)  35,224 55,000 15,905 23,800 

C r o p p i n g  i n t e n s i t y  7 8 123 8 5 127 
( p e r c e n t )  

T o t a l  a g r i c u l t u r a l  25,936 78,480 10,069 24,875 
p r o d u c t i o n  ( t o n n e s )  

P r o d u c t i v i t y  p e r  
h e c t a r e  ( t o m e s )  

Kharif s e a s o n :  - Area ( h a . )  30,812 39,700 10,976 15,900 - P r o d u c t i o n  ( t o n n e s )  15,988 41,755 7,605 17,225 

Rabi  s e a s o n :  - A r e a  (ha . )  4,254 14,950 4,929 7,900 - P r o d u c t i o n  ( t o n n e s )  5,208 22,725 2,463 7,650 

Oilseeds r - A r e a  ( h a . )  982 9,525 3,100 5,625 - P r o d u c t i o n  ( t o n n e s )  552 8,830 7 30 3,550 
P u l s e s :  - A r e a  ( h a . )  3,155 9,675 1,640 4,795 - P r o d u c t i o n  ( t o n n e s )  1,753 6,930 820 3,180 

F r u i t s :  - Area  (ha.) 137 3 50 -- 200 - p r o d u c t i o n  ( t o n n e s )  599 2,330 - - 2,150 

T o t a l  N e t  ~ n c a n e ( ~ s . L a k h s )  89.10 612.00 52.40 272.49 



NATIONAL BANK FOR AGRICULTURE AND RURAL DEVELOPRENT (NABARD) 

C r e d i t  Sueport f o r  D r y l a n d  Farming and --------- ---------- ----------- ----- 
Watershed-Leveloemept* 

I n t r o d u c t i o n  

The N a t i o n a l  Workshop on Dry Land Farming o rgan ized  by t h e  Department o f  
A g r i c u l t u r e  and Cooperat ion, Government o f  I n d i a  i n  A p r i  1  1983 c a l  l e d  
upon NABARD t o  o r g a n i z e  Workshops j o i n t l y  w i t h  ICAR and ICRISAT on 
r e g i o n a l  b a s i s  on f i n a n c i n g  o f  d r y l a n d  fa rming .  

2 .  C e r t a i n  recommendations have been made by t h e  N a t i o n a l  Workshop 
r e l a t i n g  t o  c r e d i t  and c o o p e r a t i v e s  (see Annexure I). Since then, a t  a  
Seminar o f  A g r i c u l t u r a l  Economists o rgan ized  j o i n t l y  by t h e  I S A F ,  
ICRISAT, and t h e  AICRPDA d u r i n g  August 22-24 a t  ICRISAT Center, t h e  
economic v a r i a b i l i t y  o f  d r y l a n d  t e c h n o l o g i e s  and t h e  b road  c r e d i t  aspec ts  
t h e r e o f  were b r i e f l y  discussed. Yes te rday 's  p r e s e n t a t i o n s  by t h e  ICAR 
and ICRISAT and t h e  d i s c u s s i o n s  t h a t  f o l l o e d  have he lped  us g r e a t l y  i n  
u n d e r s t a n d i n g  t h e  t e c h n i c a l  and economic aspec ts  o f  t h e  new techno log ies .  
I n  t h i s  paper i t  i s  proposed t o  d i s c u s s  t h e  ways f o r  removal o f  
c o n s t r a i n t s  t o  a d o p t i o n  o f  d r y l a n d  t e c h n o l o g i e s  by, and t h e i r  
a c c e s s i b i l i t y  to, farmers, f o r m u l a t i o n  o f  micro-watershed p r o j e c t s  and 
schemes thereunder  t o  form the  b a s i s  o f  f i nanc ing ,  v i a b i l i t y  aspec ts  of 
t h e  p r o j e c t s /  schemes f o r  watershed-development, and t h e  d i f f e r e n t  
a s p e c t s  o f  e n s u r i n g  c r e d i t  suppor t  f o r  t h e  programmes. 

3. Frarneuork l a i d  

The s t r a t e g y  f o r  t h e  imp lementa t ion  o f  a  massic programme o f  d r y l a n d  
f a r m i n g  under  t h e  20-point  programme, s p e l t  ou t  by Guvernnent o f  Ind ia ,  
p r o v i d e s  f o r  an i n t e n s i v e  approach th rough  micro-watershed development, 
and an e x t e n s i v e  approach f o r  spread o f  t e c h n o l o g i e s .  Funding and t h e  
o r g a n i z a t i o n a l  arrangements f o r  implementat ion,  and rev iew thereOf d t  t h e  
s ta te ,  d i s t r i c t  and p r o j e c t  l e v e l s  have been i n d i c a t e d .  

4. The i n t e n s i v e  approach i n v o l v e s  an i n t e g r a t e d  development o f  each 
s e l e c t e d  micro-watershed covering, on arl avetage, an area of at out  1000 
ha. I t  c a l l s  f o r  a  m u l t i - d i s c i p l i n a r y  e f f o r t  i n c l u c i n g  c rop  p r t d u c t i o n ,  
s o i l  and wate r  management, a g r o - f o r e s t r y ,  an imal  husbandry, h o r 1 - c u l t u r e ,  
p a s t u r e  development e tc .  About 4200 m i c r o - u a t e r s h e c i  a r e  under: t o t d  t o  
have been i d e n t i f i e d  by t h e  s t a t e s  c o v e r i n g  an area o f  about L m. ha. 
I n  t h e  4 s t a t e s  o f  Andhra Pradesh, Karnataka, Yadhyi~ Pradcsh, and 
Maharasntra about 1100 micro-uatersheds have been i c ? n t i f i e d  i n v t l v ~ n y  dn 

*Prepared by NABARD f o r  NABARD-ICAR-ICRISAT Workshor on Watershec- based 
D r y l a n d  Farming i n  B lack  and Red S o i l s  o f  Pen insu la r  I n d i a .  

Suggest ions have been made i n  t h e  paper t o  form t h e  a s i s  f o r  di :cussion, 
i n  t h e  l i g h t  of u h i c h  an o f f i c i a l  view w i l l  be t a k e r .  



area  o f  about 10 l a k h  ha. Outs ide  t h e  s e l e c t e d  watersheds, an a rea  o f  
one m i l l i o n  ha. i s  t o  be covered under  d r y l a n d  f a r m i n g  t e c h n o l o g i e s  i n  
t h e  4 s t a t e s  i n  1983-84. Under t h i s  program, a l l  k n w  t e c h n o l o g i e s  o f  
d r y l a n d  f a r m i n g  c o v e r i n g  t h e  d i s t r i b u t i o n  o f  s e e d - c u m - f e r t i l i z e r  d r i l l s  
and o t h e r  improved implements, use o f  improved seeds and f e r t i l i z e r s ,  
adopt  ion'  o f  s u i t  3 b l e  c r o p p i n g  pa t te rns ,  deepening/  r e n o v a t i o n  o f  
tanks /ponds  etc., p r o m o t i a n  o f  i n t e r c r o p p i n g ,  doub le  cropping, 
a g r o - f o r e s t r y  etc .  a r e  * t o  be d issemina ted  amongst t h e  farmers f o r  
a d o p t i o n  i n  a l l  areas uhere  a g r i c u l t u r e  i s  b e i n g  p r a c t i s e d  under r a i n f e d  
c o n d i t i o n s .  

5 .  I n  o r d e r  t o  m o t i v a t e  farmers t o  adopt  t h e  improved c r o p p i n g  p r a c t i c e s  
under  d r y l a n d  farming, Government i s  p r o v i d i n g  f r e e  o f  cos t  
improved /d rough t  r e s i s t a n t  v a r i e t i e s  o f  seed, f e r t i l i z e r ,  seed m i n i - k i t s ,  
s e e d - c u m - f e r t i l i z e r  d r i l l s ,  and o t h e r  s m a l l  a g r i c u l t u r a l  implements. 
P r o p e r l y  operated, t h e  subsidy program can h e l p  c r e a t e  demand f o r  i n p u t s  
and c r e d i t  i n  subsequent years. The e x t e n s i o n  arrangements proposed f o r  
t h e  i n t e g r a t e d  development o f  t h e  micro-watersheds and o t h e r  
d r y L a n d / r a i n f e d  areas p l a y  a  c r u c i a l  r o l e  i n  t h e  p rocess  o f  d e v e l o p i n g  
m o t i v a t i o n  f o r  a  s u s t a i n e d  e f f o r t .  

6. Funds f o r  c a r r y i n g  ou t  t h e  d i f f e r e n t  programs i n  each micro-  
watershed a r e  t o  be earmarked by t h e  Government o f  I n d i a  and t h e  s t a t e s  
concerned f rom t h e  r e l e v a n t  on-going programs i n  t h e  c e n t r a l  and s t a t e  
s e c t o r s  depending on t h e  o u t l a y  worked ou t  f o r  each component. I n  
r e s p e c t  o f  i n d i v i d u a l  components, a s s i s t a n c e  p r o v i d e d  f o r  by way o f  
subs idy  and l o a n  f rom i n s t i t u t i o n a l  agencies v a r i e s  f rom investment  t o  
investment .  These i n v o l v e  water  h a r v e s t i n g  schemes, minor  i r r i g a t i o n  
items, such as s p r i n k l e r s ,  b o r e  wel ls ,  sha l low tube u e l L s  e tc .  l i n i n g  o f  
wa te r  conveyance systems, land  shaping, L e v e l l i n g  e tc .  I n  respec t  o f  
i nves tments  under taken  by s m a l l / m a r g i n a l  farmers t h e  LeveL o f  subs idy  i s  
h i g h e r .  Under t h e  C e n t r a l l y  Sponsored Scheme f o r  i n c r e a s i n g  a g r i c u l t u r a l  
p roduc t ion ,  smalL/marg inal  farmers u i l l  g e t  a  subs idy  a s s i s t a n c e  (shared  
e q u a l l y  by Government o f  Ind ia ,  S t a t e )  r a n g i n g  f rom 25 t o  50 p e r  cen t  o f  
t h e  inves tments  f o r  minor  i r r i g a t i o n  and c o n s t r u c t i o n  o f  water  h a r v e s t i n g  
s t r u c t u r e s .  I n  t h e  case o f  community-based wate r  h a r v e s t i n g  s t r u c t u r e s  
and drainages, t h e  recommendation o f  t h e  N a t i o n a l  Workshop i s  t h a t  they 
shou ld  be done a t  Government cost .  

7. A g r o - f o r e s t r y  i s  an i m p o r t a n t  component o f  d r y l a n d  farming.  The 
N a t i o n a l  Workshop recommended t h a t  a g r o - f o r e s t r y  shou ld  be t a k e n  up on 
f i e l d  bunds a l o n g  fa rm roads, and n u l l a h  s i d e s ' a f f e c t e d  by s o i l  e r o s i o n  
and l a n d  patches o f  farmers uhere no c u l t i v a t i o n  i s  p o s s i b l e  and on  farms 
where p r o t e c t i o n  by t r e e s  i s  d e s i r a b l e .  S u i t a b l e  spec ies  have been 
i d e n t i f e d  f o r  t h e  purpose and t h e  need f o r  s e t t i n g  up o f  n u r s e r i e s  i n  
each micro-watershed, t r a i n l n g  of t h e  b e n e f i c i a r i e s  i n  a g r o - f o r e s t r y  
p r a c t i c e s  etc .  have been s t ressed .  

8. Another component i s  L i v e s t o c k  development. A v a i l a b i l i t y  o f  fodder  
t r e e s  and p a s t u r e s  i n  t h e  watershed areas would h e l p  L i v e s t o c k  
development. Among t h e  a c t i v i t i e s  suggested a r e  sheep/goat rear ing ,  
d a i r y  farming, p o u l t r y  e tc .  depending on t h e  s i l v o - p a s t o r a l  systems 
suggested f o r  each uatershed.  Under t h e  c e n t r a l l y  sponsored scheme 
Rs.0.5 l a k h  per  b l o c k  i s  a v a i l a b l e  f o r  p r o v i d i n g  subs idy  f o r  
a g r o - f o r e s t r y  programs. Researches under taken  have shown t h a t  goat  and 



sheep r e a r i n g  a r e  f e a s i b l e  and economica l l y  v i a b l e  i n  t h e  a r i d  zones. 

9. The S t a t e  Governments a r e  t o  plan, implement and m o n i t o r  t h e  d r y l a n d  
programs. The N a t i o n a l  Workshop has recommended a  phased program f o r  t h e  
purpose.. For imp lementa t ion  and review, c e r t a i n  o r g a n i z a t i o n a l  
ar rangements a r e  v i s u a l i z e d .  These are:  ( i )  s e t t i n g  up o f  a  
m u l t i - d i s c i p l i n a r y  c e l l  a t  t h e  s t a t e  Level; (ii) s e t t i n g  up 2 ;  a  
m u l t i - d i s c i p l i n a r y  c e l l  A t  t h e  d i s t r i c t  Level; ( i i i )  s e t t i n g  up of a 
p r o j e c t  i m p l e m e n t a t i o n  committee a t  t h e  watershed leve l ,  under t h e  charge 
o f  t h e  P r o j e c t  O f f i c e r ,  and ( i v )  s e t t i n g  up o f  d i s t r i c t  Level  
c o o r d i n a t i o n  committee headed by t h e  CoL Lec to r  t o  b r i n g  about e f f e c t i v e  
c o o r d i n a t i o n  among a l l  t h e  p a r t i c i p a t i n g  departments, agencies, f i n a n c i n g  
banks e t c .  Grass r o o t  l e v e l  o r g a n i z a t i o n s  a r e  a l s o  proposed t o  take  care  
of t h e  community work L i k e  drainages, wa te r -harves t ing  s t r u c t u r e s  e tc .  

10. The success o f  t h e  d r y l a n d  fa rming  program, i n  p a r t i c u l a r  t h e  
m i  c ro-watershed development program depends, e s s e n t i  a1 ly, on i t s  
v i a b i l i t y ,  and a c c e p t a b i l i t y  by farmers o f  the  d r y l a n d  fa rming  
t e c h n o l o g i e s  developed and on how, i n  p r a c t i c e ,  t h e  concept o f  i n t e g r a t e d  
development o f  micro-watersheds i s  t r a n s l a t e d  i n t o  one o r  more v iab le ,  
bankab le  programs. 

11. Technology 

I n  t h e  l a s t  about 10 years, I C A R  through i t s  ALL-India Co-ord inated 
Research P r o j e c t  f o r  Dry land A g r i c u l t u r e  ( A I C R P D A )  conducted v a l u a b l e  
research  work th rough  i t s  Research Centres Located i n  v a r i o u s  
a g r o c l  i m a t i c  reg ions.  Fur ther ,  i n  pursuance of t h e  recommendations o f  
t h e  N a t i o n a l  Workshop, I C A R  i s  r e p o r t e d  t o  have fo rmu la ted  a number o f  
p r o j e c t s  f o r  watershed deveiopment on t h e  b a s i s  o f  d e t a i l e d  surveys and 
p repared  des igns  f o r  water  h a r v e s t i n g s o i l  c o n s e r v a t i o n  s t r u c t u r e s  and 
improvement o f  crops on t h e  b a s i s  of t e c h n o l o g i e s  developed f o r  d i f t e r e n t  
areas. I n  a d d i t i o n ,  v a r i o u s  o t h e r  i n t e g r a t e d  d r y f a r m i n g  developmen! 
p r o j e c t s  have been taken up i n  d i  f f e r e n t  loca t ions ,  w i t h  t t w  s ~ i p p c ~ r t  6' 
i n t e r n a t i o n a l  o r g a n i z a t i o n s  like the  Ford Foundation. 

12. S imul taneously ,  I C R I S A T ,  where we a r e  now meeting, has a  S L  bepr 
d o i n g  v a l u a b l e  research work f o r  s t a b i l i z i n g  and i n c r e a  1 ~ -  * h c  
p r o d u c t i v i t y  ana p r o d u c t i o n  o f  5 major crops grown i n  Sem--Arid 7 - O F - _  

o f  t h i s  coun t ry .  The +echnoLogies developea b y  i t  bave b e t r  , l a e l \  
t e s t e d  i n  some areas o f  the  4 s t a t e s  representea here as c l l s r ~ , s s ~  c r +I,< 

paper p resen ted  by ICRISAT yesterday.  

13. A techno logy  base i s  now a v a i l a b l e  f o r  (a )  crop rnanagemerlr, b i  s o l !  
and water  management, uno ( c )  equipments t o  be I - r  t h e  
d r y l a n d / r a i n f e d  fa rm ing  areas (about 105 m. ha).  Y e c o g r r i s i n ~  T a r  t r ~ e  
u a t e r s h e d  approach r e q u i r e s  t ime  t o  be g i v e n  e-fec: t o  o r  sr i e r t i  f 1 -  

Lines, t h e  improved d r y l a n d /  r a i n f e o  fa rm ing  p r u c t l c e r  a p r  C - o p i s e c *  + o  
be propagated i n  the  f i r s t  i ns tance  so t h a t  'drmer: ~ I O U L O  ? t c n r ?  t , 
b e n e f i t  immediate ly  though n o t  o p t l m a l i y  from t h e  t t c h n o l c g ~ e s .  

14.  For t h e  r e d  s u i l s  ( A L f i s o l s )  as ir, the  case u f  oeep b l a  k . o i l s  

*See F i e l d  Manual on Dry land  A g r ~ c u L t u r e  by MOA., G O I .  



( V e r t i s o l s )  f a rmers  have c h o i c e  o f  d i f f e r e n t  c r o p p i n g  systems, each o f  
wh i ch  i s  a s s o c i a t e d  w i t h  s p e c i f i e d  s o i l / w a t e r  management p r a c t i c e s  and 
use  o f  imp lements .  

15.  I n  r e s p e c t  of  t h e  deep b l a c k  s o i l s  ( V e r t i s o l s )  t h e  recommended 
t e c h n o l o g y  i s  c o n s i d e r e d  s u i t a b l e  f c r  80 m. ha. and i n v o l v e s ,  as 
b r o u g h t  o u t  i n  t h e  t e c h n i c a l  pape rs  p r e s e n t e d  yes te rday ,  c o n s t r u c t i o n  o f  
ma in  and f i e l d  d ra ins ,  . b r o a d  bed-and- fur row sys tem and a d o p t i o n  o f  
imp roved  i n t e r / d o u b L e / s e q u e n t i a l  c r o p p i n g  systems, a c c o r d i n g  t o  l o c a l  
s i t u a t i o n s .  A s p e c i a l l y  des igned  equ ipment  known as ' T r o p i c u l t o r '  d r a u n  
by  b u l l o c k s  i s  used f o r  mak ing t h e  b r o a d  bed and f u r r o u s .  I t  has been 
c l a i m e d  t h a t  t h e  sys tem o f f e r s  a  base f o r  a c h i e v i n g  a  quantum jump i n  t h e  
p r o d u c t i o n  o f  o i l s e e d s .  

16. As b r o u g h t  ou t  i n  y e s t e r d a y ' s  p r e s e n t a t i o n s  by t h e  ICAR/ICRISAT, t h e  
a p p l i c a t i o n  o f  t e c h n o l o g i e s ,  t hough  i n  l i m i t e d  areas, has r e s u l t e d  i n  
i n c r e a s e d  y i e l d s  and incomes t o  f a r m e r s  and t h e y  have been found  
p r o f i t a b l e .  The b e n e f i t s  i n  t e rms  o f  a d d i t i o n a l  p r o d u c t i o n  and incomes 
e s p e c i a l i y  t o  s m a l l / m a r g i n a l  farmers,  and a d d i t i o n a l  employment i n  t h e  
r u r a l  areas, a r e  a l s o  e v i d e n t .  But s t u d i e s *  have a l s o  b r o u g h t  t o  L i g h t  a  
number o f  c o n s t r a i n t s  t o  t h e i r  a d o p t i o n  some o f  u h i c h  appear  t o  be 
gene ra l ,  b u t  many a r e  s p e c i f i c  t o  c e r t a i n  areas.  B r o a d l y  speaking, t h e  
f o l l o w i n g  t y p e s  o f  c o n s t r a i n t s / l i m i t a t i o n s  have been n o t i c e d :  

i. There i s  a  g e n e r a l  tendency among fa rmers  t o  adopt  t h o s e  
components /e lements  o f  t h e  t echno logy ,  wh ich  p roduced  s u b s t a n t i a l  
immed ia te  i n c r e a s e s  i n  ir:comes. 

ii. A d o p t i o n  o f  improved t e c h n o l o g i e s  i n  t h e  f i r s t  i n s t a n c e  appeared t o  
be, due t o  t h e  a v a i l a b i l i t y  o f  k4eavy s u b s i d i e s .  W i t h d r a u a l  o f  
s u b s i d i e s  has l e d  t o  d e c l i n i n g  i n t e r e s t  i n  t h e  c o n t i n u e d  use ~t 
t e c h n o l o g i e s .  I t  appears  t h a t  t h e  good p o i n t s  o f  t h e  t e c h n o l o g i e r  
have n o t  been s u f f i c i e n t l y  emphusised t o  stake them a c c e p t a b i e  o r  
t h e i r  oun merTts .  

iii. There i s  a l s o  a tendency t o  adop t  f i r s t  t h o s e  p r a c t i c e s  6' t i r  

f a r m i n g  systems u h i c h  do n o t  r e q u i r e  s o i l  and h a t e r  m~n3cemerl t  
measures, b u t  u h i c h  a r e  easy c f  c p p l i c a t i o n .  

i v .  Community a c t i o n  does n o t  come f o r t h  where community wa te r  ' , , ~ > < t - r  
s t r u c t u r e s ,  d r d ~ n a g e  works e t c .  a r e  JnvoLved and const i : t . tc :ht  
e s s e n t i a l  p a r t s  o f  t h e  t e c h n o l o y y .  Where t h e s e  a r e  16nt 2 '  

Government c o s t s  t h e r e  a r e  p r o b i e r s  o f  mainTenance. 

v. Farmers g e n e r a l l y  p r e f e r r e d  t o  use t t i e  t r d d i t i u n a i  iwpierne 2 i-• 
some irrprovements,  i n s t e a d  o f  g o i n g  i n  f o r  neu ~rvp ler rer i t :  wh i ch  W L L , ~ ~  

c o s t  more, dnd needed maln tensnce.  

v i .  F e r t i l i z e r  c o n s m p t i o n  i n ~ p r o v c d  sub: t a n t i a L  ly, b u t  r l s k  a l i c  l i t  i : w l ~ < -  

i n c r e a s e d  i n  :he case o f  s m a l ~  f ~ r n , e r s  who , lo n o t  nave s  i f i  c i e r l '  

* P r e s e n t a t i o n s  rrade a t  t h e  Seminar or ' .;hnoloyy p t i o n s  o r g a i ~ z c d  by 
ISAE and ICRISAT I n  August 1 9 6 5 .  
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c h o i c e s  t o  reduce r i s k s .  

v i i .  

v i i i .  

i x .  

x i .  

x i  i. 

x i i i .  

x i v .  

xv. 

x v i .  

Arrangements f o r  s u p p l y  o f  i n p u t s  l i k e  f e r t i l i z e r ,  seed, p e s t i c i d e  
e t c .  i n  t h e  d r y l a n d  a reas  a r e  n o t  adequate.  

M a r k e t i n g  and r > r d c e s s i n g  ar rangements  a r e  n o t  adequate  i n  t h e  d r y  l a n d  
areas. T h i s  r e s u l t s  i n  f a rmers  n o t  g e t t i n g  r e m u n e r a t i v e  p r i c e s .  

P r i c e  i n c e n t i v e s  a r e  n o t  adequate, e s p e c i a l l y  f o r  p u l s e s  and 
o i l s e e d s ,  wh ich  a r e  m a i n l y  grown i n  t h e  d r y L a n d / r a i n f e d  areas. 
Farmers a r e  no t  a d e q u a t e l y  m o t i v a t e d  t o  grow t h e s e  c r o p s  a d o p t i n g  new 
t e c h n o l o g i e s .  

There  i s  g e n e r a l  r e i u c t a n c e  t o  b o r r o u  funds f rom f i n a n c i n g  
i n s t i t u t i o n s  f o r  t h e  purchase o f  c o s t l y  equipments, e.g. 
T r o p i c u l t o r .  There a r e  no  agenc ies  t o  h i r e  o u t  t r o p i c u l t o r s  o r  
b u l l o c k s ,  o r  sp raye rs .  There  s h o u l d  be s u i t a b l e  ar rangements  t o  
p r o v i d e  these  on h i r e  b a s i s .  

There  a r e  a  number o f  a e f a u l t e r s  o f  c o o p e r a t i v e s  on  account  of  t h e i r  
e a r l i e r  f a i l u r e  t o  repay l oans  when t h e y  were n o t  g i v e n  c o n v e r s i o n  
f a c i l i t i e s .  They a r e  i n e l i g i b l e  f o r  f r e s h  Loans i f  t h e y  want t o  
adop t  new t e c h n o l o g i e s .  

One o f  t h e  ma jo r  prob lems faced  i s  Low y i e l d s  on  account  o f  f a i l u r e  
t o  adopt  t i m e l y  p e s t  c o n t r o l  measures t o  p r e v e n t  damage t o  c rops.  
Sometimes t h i s  i s  due t o  l a c k  o f  equ ipment  f o r  sp ray ing .  Another  
reason  i s  L6ck o f  l a b o u r  a t  t h e  r i g h t  t i m e  f o r  weeding o p e r a t i o n s  on  
accoun t  o f  s h o r t a g e  o f  Labour. Where r e t u r n s  a r e  n o t  adequate t o  
repay  Loans by t h e  due dates,  t h e  bu rden  o f  repayment s h o u l d  be 
sp read  o v e r  a  l o n g e r  p e r i o d .  

Recovery o f  l oans  i s  Low. I n  many areas, c o o p e r a t i v e s  a r e  n o t  a b l e  
t o  e x t e n d  l o a n s  on  account  o f  t h e i r  overdues and commerc ia l  banks and 
RRBs have n o t  ex tended t t i e i  r o p e r a t i o n s .  Farmers a l s o  appear  t o  be 
r e i u c t a n t  t o  approach f i n a n c i n g  agenc ies  f o r  ass i s tance ,  on account  
o f  cumbersome and t i m e  consuming p rocedu res .  

O f t e n  t h e  recommendat ions f o r  improved p r a c t i c e s  do n o t  t a k e  i n t o  
account  t h e  t y p e  o f  s o i l  o r  r e s o u r c e s  and c a p a b i l i t y  o f  t h e  f a rmers  
t o  adop t  t h e  t echno logy .  T h i s  exposes fa rmers  t o  r i s k s .  

On account  o f  r i s k s  o f  f a i l u r e  o f  c r o p s  under  t h e  new techno logy,  t h e  
f a rmer  i s  n o t  assu red  o f  even t h e  income he was g e t t i n g  unde r  
t r a d i t i o n a l  method o f  c u l t i v a t i o n .  Acco rd ing l y ,  i n  o r d e r  t o  cove r  
r i s k s  t h e r e  s h o u l d  be c r o p  i nsu rance .  T i l l  such t i m e  as t h i s  i s  
i n t roduced ,  fa rmer  s h o u l d  be assu red  o f  income he was g e t t i n g  under  
t r a d i t i o n a l  fa rming.  The burder l  o f  repayment s h o u l d  be spread o v e r  a  
l o n g e r  p e r i o d .  

I n  o r d e r  t o  reduce r i s k s ,  i n t r o d u c t i o n  o f  technc. logy i n  s tages  i.e. 
' t i e r  sys tem'  o f  t e c h n o l o g y  may be adopted. 



r v i i .  Banks a re  h e s i t a n t  t o  f i nance  d r y l a n d  farming because o f  r i s k  o f  
d e f a u l t .  ( I n  a d d i t i o n  t o  the  f a c t  t h a t  they do n o t  have adequate 
t e c h n i c a l  s t a f f ) .  They should have s u i t a b l e  mot i va t ion .  

17. While the bas ic  soundness o f  t h e  techno log ies  and t h e i r  p r o f i t a b i l i t y  
as observed i n  t + e  o p e r a t i o n a l  research cen te rs  and i n  c e r t a i n  areas 
appear establ ished,  t h e i r  adop t ion  i n  Larger areas has t o  be made 
f e a s i b l e  and economical ly  v iab le .  Th is  c a l l s  f o r  removal o f  t h e  va ious 
c o n s t r a i n t s  i l l u s t r a t i v e l y  L i s t e d  above, and t h e  techno log ies  being made 
more eas i  l y  a c c e s s i b l e  t o  farmers, suppor ted by e f f e c t i v e  ex tens ion  
s e r v i c e  so t h a t  c r e d i t  needs get  more c l e a r l y  o rches t ra ted .  How bes t  t h e  
c o n s t r a i n t s  i l l u s t r a t i v e l y  L i s t e d  above can be removed has t o  be 
discussed. 

18. Micro-watershed approach 

A watershed approach f a c i l i t a t e s ,  as emphasized by t h e  N a t i o n a l  
Commission on AgricuLture, focussed a t t e n t i o n  be ing  p a i d  t o  the  v a r i o u s  
aspects  o f  technology adop t ion  d iscussed above. There seem t o  be t h r e e  
ways o f  t r a n s l a t i n g  watershed approach i n t o  programs. For adop t ing  any 
o f  t h e  three, the  f i r s t  requirement i s  a  micro-watershed p r o j e c t  repor t ,  
which would set out  the  va ious a l t e r n a t i v e s  a v a i l a b l e  f o r  i n t r o d u c i n g  t h e  
techno log ies  on a v i a b l e  bas is .  I t  would cover components r e l e v a n t  t o  
improved crop management pract ices,  a l t e r n a t i v e  land use systems, animal 
husbandry and i n f r a s t r u c t u r e  support c o n s i s t i n g  o f  extension, i n p u t  
supply, market ing and processing. Th is  would be a m u l t i -  d i s c i p l i n a r y  
e f f o r t  t o  be under taken by an agency which has already, perhaps, 
developed e x p e r t i s e  i n  t h a t  regard. The watershed schemes p repared lbe ing  
prepared by the  I C A R  f o r  land-uater  management i n  t h e  micro-watersheds 
adopted by it, can, perhaps, form the  b a s i s  f o r  such i n t e g r a t e d  p r o j e c t s .  
I d e n t i f i c a t i o n  o f  s u i t a b l e  agency f o r  f o r m u l a t i o n  o f  p r o j e c t s  and fund ing  
f o r  t h e  purpose needs t o  be considered a t  t h i s  stage ( A F C  has prepared a 
few watershea development p r o j e c t s ) .  

19. One way i s  t o  adopt a fa rmer - fami l y  approach under which each farmer 
would be g iven  a program f o r  h i s  ho ld ing .  The program, prepared j o i n t l y  
by t h e  f i n a n c i n g  bank and p r o j e c t  t e c h n i c a l  s t a f f ,  would cover t h e  
d r y l a n d  technology t h e  f a m i l y  would adopt i n  terms o f  c rop  management 
p r a c t i c e s ,  s o i l  and water management measures and equipments, and t h e  
a l t e r n a t i v e  land  use systems (agro - fo res t ry ,  a g r o - h o r t i c u l t u r e  etc.)  i t  
would adopt. Where i t  i s  f e a s i b l e  and t h e  f a m i l y  i s  in te res ted ,  animal 
husbandry would a l s o  be inc luded  i n  t h e  program. The program uou ld  be 
s p e c i f i c  t o  h i s  s o i l - w a t e r  s i t u a t i o n ,  and t a i l o r e d  t o  t h e  f a m i l y ' s  
resources p o s i t i o n ,  and would take i n t o  account h i s  w i l l i n g n e s s  t o  e x e r t  
h imse l f  t o  improve h i s  incomes. The program f o r  the  f a m i l y  can be so 
designed (assuming t h e  p resc r ibed  l e v e l  o f  subsidy)  t h a t  i t  would become 
v iab le ,  g i v e n  the  suppor t ing  arrangements. 

20. Under t h i s  arrangement, smal l l m a r g i n a l  farmers would no t  be i n  a 
p o s i t i o n  t o  i n v e s t  on c o s t l y  equipments l i k e  t h e  proposed t r o p i c u l t o r  o r  
on b u l l o c k s  o f  Lhe s i z e  s u i t e d  f o r  t h e  purpose. I n  t h e  red s c i l  areas 
also, farmers do n o t  appear t o  be i n c l i n e d  t o  i n v e s t  funds on new 
equipments. Th is  be ing  t h e  case, arrangements would have t o  be made t o  
supply  equipments and, where f e a s i b l e  b u l l o c k s  also, e i t h e r  through t h e  
p r imary  a g r i c u l t u r a l  c r e d i t  soc ie t ies ,  i f  these a r e  considered s u i t a b l e  



t o  under take  t h e  t a s k  w i t h  a p p r o p r i a t e  f i n a n c i n g  and s t a f f i n g  support,  o r  
t h r o u g h  unemployed educated you ths  t r a i n e d  under  TRYSEM u i L L i n g  t o  s e t  up  
custom h i r i n g .  u n i t s  f o r  t h e  purpose. I f  such u n i t s  a r e  s e t  up, they  
would b e s i d e s  h i r i n g  equipments f o r  Land shaping, s p r a y i n g  etc .  may a l s o  
under take  s p r a y i n g  i n  t h e  f i e l d s  o f  fa rmers  and do such o t h e r  i tems o f  
work L i k e  d i s t r i b u t i o n  o f  improved seed, f e r t i l i z e r ,  p e s t i c i d e s  e tc .  
r e q u i r e d  w i t h i n  t h e  watershed areas. These u n i t s  a l s o  can be p r o v i d e d  
f i n a n c i a l  ass is tance .  Community uorks  L i k e  d ra inages  and common wate r  
h a r v e s t i n g  s t r u c t u r e s  e tc .  would have t o  be g o t  done by t h e  p r o j e c t  
a u t h o r i t i e s  a t  government c o s t  as a l r e a d y  p r o v i d e d  for,  and t h e  
maintenance t h e r e o f  would be e n t r u s t e d  t o  a  groups o f  farmers uho u o u l d  
d e r i v e  b e n e f i t s  f rom t h e  s t r u c t u r e s .  

21. The second a l t e r n a t i v e  i s  t o  proceed component-wise i n  each 
micro-watershed.  For t h e  development o f  each micro-watershed under t h i s  
approach, t h e r e  would be 3 o r  4 schemes. One scheme would cover  a l l  t h e  
fa rmers  w i  L l i n g  t o  under take  improved c r o p  management systems, t o g e t h e r  
u i t h  o r  independent l y  o f  s o i l  and wate r  management measures and improved 
equipments. I t  c o u l d  be f o r  a  g roup  o f  farmers h a v i n g  s i m i l a r  s o i l  
c o n d i t i o n s  o r  r e c e i v i n g  b e n e f i t s  from g i v e n  community f a c i l i t y  L i k e  
common d ra inage  o r  common w a t e r - h a r v e s t i n g  s t r u c t u r e .  L i k e w i s e  ano ther  
scheme c o u l d  be f o r  a d o p t i n g  a l t e r n a t i v e  Land-use systems (i.e. 
a g r o - f o r e s t r y ,  s i  l v o - h o r t i c u l t u r e )  and a  t h i r d  f o r  an imal  husbandry e tc .  
F o r t h e  c r e d i t  i n s t i t u t i o n s  t h i s  would be s i m i l a r  t o  t h e  p r e s e n t  
schemat ic  approach. 

22. Under t h e  t h i r d  approach, an o r g a n i s a t i o n  a t  t h e  g rass  r o o t  l e v e l  
would have t o  be g i v e n  o v e r a l l  r e s p o n s i b i l i t y  f o r  e x e c u t i n g  t h e  uorks, 
( i n c l u d i n g  p r o v i d i n g  i n f r a s t r u c t u r e )  o t h e r  t h a n  those  t h a t  t h e  farmers 
would themselves c a r r y  ou t .  I t  would r e c e i v e  funds f rom bankslgovernment 
f o r  t h e  work done f o r  t h e  farmer, and f rom t h e  government f o r  community 
i tems.  I t  c o u l d  be a  panchdyat o r  2 c o o p e r a t i v e  o r  even a  v o l u n t a r y  
o r g a n i z a t i o n .  The advantage i n  t h i s  arrangement i s  t h a t  banks would n o t  
a e a l  w i t h  t h e  i n d i v i d u a l  fdrmers b u t  w i t h  t h e  o r g a n i z a t i o n  s e t  up f o r  t h e  
farmers which would work j o i n t l y  u i t h  P r o j e c t  O f f i c e r  and h i s  s t a f f  f o r  
e x e c u t i n g  t h e  program and e f f e c t i n g  r e c o v e r i e s .  T h i s  method needs t o  be 
t r i e d  ou t  on a  ~ i l o t  bas is .  

23. Depending on t h e  a l l o c a t i o n  o f  d i s t r i c t s  i n  each s i a t e  among t h e  lead  
banks, t h e  micro-uatersheds can be a l l o c a t e d  among t h e  Lead banks and t h e  
s t a t e  c o o p e r a t i v e  banns and s t a t e  LDBs, and a  bank ing  p l a n  p repared  f o r  
each s t a t e .  The p r e p a r a t i o n  o f  watershed p t - o j e c t s  may be e n t r u s t e d  t o  
AFCILead bank. They may under take  t h e  task, j o i n t l y  w i t h  t h e  Department 
o f  A g r i c u l t u r e ,  Animal Husbandry and Fores t  Department e tc .  making use 
o f  watershed p l a n s  p repared  by t h e  ICAR/ICRISAT. The f e a s i b i l i t y  o f  t h i s  
arrangement may a l s o  be d iscussed  i n  t h e  workshop. 

24. V i a b i l i t y  aspec ts  

Among o t h e r  th ings,  v i a b i l i t y  o f  t h e  techno logy  and i t s  a c c e s s i b ~ l i t y  t o  
farmers a r e  i m p o r t a n t  f o r  f a c i l i t a t i n g  f l o w  o f  i n s t i t u t i o n a l  f i n j n c e .  I n  
t h e  p r e s e n t a t i o n s  yes te rday  oy t h e  I C A R  and ICRISAT, t h e  t e c h n i c 3 1  dnd 



economic aspec ts  of t h e  new t e c h n o l o g i e s  have been d iscussed.  The c l a i m s  
about  t h e  economic v i a b i l i t y  o f  t h e  t e c h n o l o g i e s  have been d i s p u t e d  by 
some a g r i c u L t u ? a l  economists  based on t h e i r  own s tud ies . *  

25. T h e i r  main c o n t e n t i o n  i s  t h a t  t h e  t e c h n o l o g i e s  have been t r i e d  ou t  i n  
l i m i t e d  a reas  u r d c r  c o n d i t i o n s  when most o f  t h e  c a p i t a l  e x p e n d i t u r e  was 
met by t h e  Government o r  h e a v i l y  s u b s i d i s e d  and uhen t h e  farmers i n  
l i m i t e d  areas, r e c e i v e d  focused a t t e n t i o n  o f  Government e x t e n s i o n  
machinery and research  workers. High c o s t  o f  i n p u t s  and labour, h i g h  
i n t e r e s t  on Loans and l a c k  o f  s t o r a g e  and m a r k e t i n g  f a c i l i t i e s  and o t h e r  
i n f r a s t r u c t u r e  such as roads, and, above a l l ,  Lack o f  a t t r a c t i v e  p r i c e s  
f o r  t h e  main produce o f  d r y l a n d  areas, v i z .  p u l s e s  and o i l  seeds, have 
been c i t e d  as t h e  f a c t o r s  which rendered t e c h n o l o g i e s  i n  some cases 
non-v iab le .  A r i s i n g  f rom t h i s  d iagnosis ,  p r e s c r i p t i o n s  have been 
suggested which range f rom s u b s i d i z e d  i n p u t s  and Loan ass is tance,  w r e  
assured  s u p p l i e s  o f  i n p u t s  and c r e d i t ,  r i s k  cover, b e t t e r  s t o r a g e  and 
m a r k e t i n g  arrangements, t o  h i g h e r  suppor t  p r i c e s  f o r  d r y l a n d  crops. 

26. P r i c e  i n c e n t i v e s  as w e l l  as s u b s i d i z e d  c r e d i t  a r e  m a t t e r s  f o r  t h e  
Government t o  dec ide.  However, i t  has t o  be recogn ized  t h a t  u n l e s s  t h e  
s u p p o r t i n g  arrangements a r e  taken  care  o f  by t h e  S t a t e  Governments, 
which, perhaps, w i l l  be e a s i e r  i f  a  p r o j e c t  approach f o r  each watershed 
i s  adopted, o t h e r  e f f o r t s  towards e n s u r i n g  v i a b i l i t y  o f  t h e  t e c h n o l o g i e s  
may be o f  L i t t l e  a v a i l .  

27. The second aspect  i s  t h e  a d o p t i o n  o f  a  t o t a l  approach t o  t h e  programs 
under taken  by each b e n e f i c i a r y  i n  a  watershed, i.e. combin ing improved 
crop, s o i l - w a t e r  management t e c h n o l o g i e s  w i t h  a g r o - f o r e s t r y /  
h o r t i c u L t u r e / s i L v o - p a s t o r a l  and animaL husbandry programs. These 
a l t e r n a t i v e  f a r m i n g  systems w h i l e  promoting, eco-balance, p r a v i d e  fuel. 
ana fodder, and a r e  r e p o r t e d  t o  be p r o f  i t a b l e .  These a r e  more e s s e n t i a l  
i n  t h e  case of smaL l / m a r g i n a l  farmers. I n  o r d e r  t h a t  these  cai,  be t r i e a  
ou t  on a  Larger  bas is ,  e x p e r t i s e  needs t c  be b u i l t  up i n  t h e  f i n z n c i n g  
agenc ies  and concerned Government Departments f o r  f o r m u i a t i o n  o f  area 
schemes, even as t r a i n i n g  p rograms/demons t ra t ions  a r e  o rgan ized  f o r  t h e  
farmers.  Depending on t h e  g e s t a t i o n  p e r i o d  o f  t h e  t r e e  c rops  and t h e  mix 
o f  fa rm ing  system, t h e  repayment program can be worked out, a f t e r  
a l l o w i n g  f o r  fa rmers '  maintenance, s a v i n g  f o r  t h e  r a i n y  day e t c .  T h i s  i s  
sn  aspect  on which s p e c i f i c  p roposa ls  shou ld  be made by those  who w i l l  be 
c a l l e d  upon t o  p r e p a r ?  t h e  p r o j e c t  r e p o r t 5 .  

28. Subsidy and v i a b i l i t y  

Var ious  Leve ls  of subs iay  have been i n d i c a t e d  f o r  d i f f e r e n t  i t e r s  o f  
investment ,  and even f o r  c u r r e n t  expendi ture,  i n  o r d e r  t o  m o t i v a t e  
fa rmers  t o  adopt t h e  t e c h n o l o g i e s  and min im ize  t h e  Loan burden, a r d  i n  
t h e  p rocess  t o  improve t h e  v i a b i l i t y  o f  t h e  investment .  A p o i n t  has been 
mace t h a t  most of t h e  programs suppor ted by s ~ ~ b s i d i e s  ten(: t o  be 
d i s c o n t i n u e d  cnce t h e  s u b s i c i e s  a r e  withdrawn. Subs id ies  o f  on( t y p e  o r  
;nother, the re fo re ,  may achieve f a r  l e s s  s p e c t a c u l a r  r e s u . t s  t h a n  
o r i g i n a l l y  expectea; bu t  i n  t h e  Lcn2 r u n  may undermine t h e  o r ~ g i n a l  

_ _ _ _ _ _ _ C _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ - - - - - - -  

+Some o f  t h e  p r e s e n t a t i o n s  nade ;t t h e  Seminar o rgan ized  by t h e  
ICAR/ICRISAT i n  Abgust 1953 on "Technology Opt ions  f o r  Dry land  
A g r i c u l t u r e  - P o t e n t i a l  and ChaLLense" 



o b j e c t i v e s .  For instance,  t h e  a s s o c i a t i o n  o f  i n s t i t u t i o n a l  Loans u i t h  
s u b s i d i e s  has tended t o  b l u r  t h e  d i s t i n c t i o n  betueen t h e  two, t o  t h e  
d isadvan tage  o+ f i n a n c i n g  i n s t i t u t i o n s .  I n  t h e  d r y l a n d  a reas  t h e r e  i s  
need f o r  d e v e l o p i n g  s u i t a b l e  procedure so t h a t  fa rmers  unders tand  t h e  
m o t i v a t i o n  o f f e r e d  by s u b s i d i e s  and t h e  o b l i g a t i o n  a s s o c i a t e d  u i t h  loans. 
The N a t i o n a l  Workshcp's recommendation t h a t  t h e r e  shou ld  be c l o s e  Linkage 
be tueen  s u b s i d i e s  and Loan ass is tance,  perhaps, need t o  be understood i n  
t h i s  con tex t .  For instance,  would i t  be f e a s i b l e  t o  uork  o u t  a l l  t h e  
s u b s i d i e s  t h a t  would become a v a i l a b l e  t o  fa rmers  and f o r  t h e  community 
u o r k s  f rom d i f f e r e n t  Government Departments L i k e  A g r i c u l t u r e  and S o i l  
Conservat ion, M inor  I r r i g a t i o n ,  NREP, H o r t i c u l t u r e  etc .  i n  a  
micro-watershed on t h e  b a s i s  o f  a  p r o j e c t ,  and e s t a b l i s h  a  Loan l i m i t  i n  
r e l a t i o n  t o  t h a t  subs idy  a s s i s t a n c e  and g e t  t h e  work done th rough  an 
o r g a n i z a t i o n  l i k e  P a n c h a y a t l v o l u n t a r y  agency, i n v o l v i n g  a l l  t h e  
b e n e f i c i a r y  farmers, t h e r e b y  d e l i n k i n g  i n d i v i d u a l  b e ~ e f i c i a r i e s  f rom t h e  
subs idy  a s s i s t a n c e ?  

29. Workshop may d i s c u s s  v a r i o u s  a l t e r n a t i v e s  a v a i l a b l e  t o  promote b e t t e r  
arrangements f o r  L i n k i n g  subs idy  w i t h  loan, and use o f  s u b s i d i e s  f o r  
p r o m o t i n g  (a )  m o t i v a t i o n  f o r  a d o p t i o n  o f  techno log ies ,  and (b)  v i a b i l i t y  
o f  i n v e s t m e n l t s  i n  t h e  c o n t e x t  o f  d r y l a n d  farming.  

30. U n i t  c o s t  

For e n s u r i n g  t h e  v i a b i l i t y  o f  techno logy  c o s t s  have t o  be reasonable.  
The u n i t  cos t  f o r  v a r i o u s  i tems o f  uo rk  i n  d r y l a n d / r a i n f e d  f a r m i n g  u i d e l y  
v a r i e s  f rom p l a c e  t o  p lace .  There a r e  Large number o f  i t ems o f  uo rk  
which i t  u o u l d  be d i f f i c u l t  t o  p r e s c r i b e  any u n i f o r m  c o s t  o t h e r  t h a n  
i n d i c a t i n g  some range o r  g u i d e l i n e s .  I t  would appear t h a t  a  u n i t  cos t  
f o r  any i t e m  o f  u o r k l i n v e s t m e n t  (e.g. equipments)  t h a t  i s  f a r  h i g h e r  
t h a n  t h e  farmer i s  used t o  p a y i n g  would shy away farmers f rom a d o p t i n g  
t h e  techno log ies .  Even when fa rmers  a r e  u i l l i n g ,  i t  would n o t  be p ruden t  
t o  d r i v e  them i n t o  debt  t r a p  i t  a l t e r n a t i v e  ways o f  c a r r y i n g  o u t  t h e  
improvements a t  l e s s  cos t  can be in t roduced .  For t h i s  purpose, w h i l e  
p r e p a r i n g  t h e  p r o j e c t  r e p o r t  f o r  each watershed, i t  has t o  be examined 
whether  any c o s t  e f f e c t i v e  methods o f  u n d e r t a k i n g  t h e  works o f  s o i l  and 
wate r  management, spray ing,  d ra inage  c o n s t r u c t i o n  e tc .  and whether  c o s t s  
c o u l d  be reduced i f  they a r e  done on a  community b a s i s  o r  by a  panchayat 
o r  v o l u n t a r y  agencies o r  c o o p e r a t i v e  o r g a n i z a t i o n s .  Government 
C o r p o r a t i o n s  ~ n d e r t a k i r ~ g  t h e  work would he uneconomical, as exper ience  
has shown. 

37. Risk and v i a b i l i t y  

T r a d i t i o n a l l y  d r y l a n d  f a r m ~ n g  has been found t o  be r i s k y .  Wi th l a r g e  
inves tments  t h a t  t h e  t e c h n o l o g i e s  invo lve ,  t h e  farmer runs  g r e a t e r  r i s k s  
i f  t h e r e  i s  a  f a i l u r e  c f  crops.  Suggest ions have been made t h a t  t h e r e  
shou ld  be c r o p  insurance  t o  sa feguard  t h e  i n t e r e s t s  o f  farmers 
u n d e r t a k i n g  d r y l a n d  t e c h n o l o g i e s .  Th is  i s  an i s s u e  w i t h i n  t h e  purv iew o f  
Government of I n d i a .  T i l l  such t i m e  as a  s u i t a b l e  c r o p  insurance  scheme 
i s  formulated,  t h e  need f o r  p r o v i d i v g  some k i n d  o f  r i s k  cover  t o  farmers 
a d o p t i n g  new t e c h n o l o g i e s  has been s t r e s s e d  a t  v a r i o u s  forums. I n  t h e  
case o f  Cooperat ives,  t h e  N a t i o n a l  Workst,op had recommended t h a t  a  scheme 
may be evo lved  t o  p r o v i a e  a s s i s t a n c e  t o  t h e  Bad debt fund c f  t h e  
Coopera t i ves  i n  t h e  a r y l a n d  areas where u n c e r t a i n t y  o f  c r o p  p r o d u c t i o n  i s  



l i k e l y  t o  a f f e c t  t h e  r e p a y i n g  c a p a c i t y  o f  farmers. T h i s  i s  t o  be 
extended t o  a reas  n o t  covered by c r o p  insurance.  I n  so f a r  as banks a r e  
concerned, t h e  schemes o f  D I C G C  a r e  i n t e n d e d  t o  p r o t e c t  the11 i n t e r e s t s  
i n  r e s p e c t  o f  t h e i r  f i n a n c i n g  o f  a g r i c u l t u r e .  The gaps i n  t h e  e x i s t i n g  
arrangements t o  cover  t h e  r i s k s  o f  farmers and o f  i n s t i t u t i o n s  may be 
d iscussed .  

32. I n s t i t u t i o n a l  c r e d i t  suppor t  

I n s t i t u t i o n a l  c r e o i t  suppor t  needs t o  be designed f o r  d r y l a n d  farming 
keep ing  i n  v iew n o t  o n l y  t h e  s t r a t e g y  adopted by t h e  Government o f  I n d i a  
f o r  d r y l a n d / r a i n f e d  farming, b u t  a l s o  t h e  p o s s i b i l i t y  o f  a  World Bank 
P r o j e c t  f o r  t h e  purpose, s t a r t i n g  w i t h  a  p r o j e c t  f o r  t h e  4 s tates,  L i k e l y  
t u  m a t e r i a l i s e  i n  t h e  near  f u t u r e .  For t h i s  purpose two aspec ts  have t o  
bbe t a k e n  care  of;  one i s  t h e  o r g a n i z a t i o n a l  arrangements and o t h e r  i s  
t h e  framework o f  p o l i c i e s  and procedures. 

33. Under t h e  mu l t i -agency  system i t  would be p o s s i b l e  t o  ensure t h a t  one 
o r  t h e  o t h e r  f i n a n c i n g  agency v i z .  cooperat ive,  PACSI PLDB, commerical 
tank  b ranch  o r  RRB branch takes  c a r e  o f  each o f  t h e  s e l e c t e d  
micro-watersheds.  The agency m a i n l y  e n t r u s t e d  w i t h  the  f i n a n c i n g  o f  a 
watershed shou ld  be s u i t a b l y  equipped t o  prov ide,  e i t h e r  by i t s e l f  o r  i n  
c o o r d i n a t i o n  w i t h  o t h e r  agency, a l i  t h e  t y p e s  o f  c r e d i t  and r e l a t e d  
s e r v i c e s  r~eeded by farmers as f h r  as p o s s i b l e  a t  one p lace .  A program 
neeas t o  be p repared  by the  s t a t e s  by u h i c h  t h e  PACS which have t h e  
j u r i s d i c t i o n  over  t h e  i d e n t i f i e d  watershed areas a r e  adequa te ly  
s t reng thenea  and equipped and t h e i r  f u n c t i o n l s  s u i t a b l y  d i v e r s i f i e d  so 
t h a t  i n  respec t  o f  t h e i r  members they  w i l l  be a b l e  t o  p r o v i d e  adequate 
c r e d i t  and r e l a t e d  suppor t  f o r  d r y l a n d l r a i n f e d  farming.  For d e v e l o p i n g  
pACS on t h e  L ines  recommended by Sivaraman Committee (CRAFICARD) 
g u i o e l i n e s  have been i ssued  by NABARD t o  s t a t e s .  P re fe rence  w i l l  have t o  
be g i v e n  by s t a t e s  f o r  d e v e l o p i n g  PACS s e r v i n g  micro-watershed areas n o t  
o n l y  on t h e  L ines  i n d i c a t e d  b u t  o l s o  t o  s u i t  t h e  s p e c i f i c  needs o f  
d r y l a n d  farming.  S imul taneously ,  t h e  PACS have t o  be a s s i s t e d  t o  a c q u i r e  
s t o r a g e  accommodation t o  h a r ~ d i e  f e r t i l i z e r ,  improve seed, i n s e c t i d i e ,  
equipments e t c .  The DCCBs w i t h  j u r i s d i c t i o n  o v e r  t h e  ua te rshed  a r e  
expected t o  c o o r d i n a t e  t h e  a c t i v i t i e s  o f  t h e  c o o p e r a t i v e s  v i z .  PACS, 
m a r k e t i n g  s o c i e t i e s  e tc .  i n  t h e  s e l e c t e d  watershed. The N a t i o n a l  
Workshop recommended t h a t  t h e  DCB concerned may earmark an o f f i c e r  f o r  
t h e  purpose, and t h a t  G O 1  may c o n s i d e r  meet ing t h e  c o s t  from t h e  Cadre 
Fund. 

34. I t  has been p o i n t e d  ou t  r e p e a t e d l y  a t  t h e  h i g h e s t  l e v e l s  t h a t  t h e  
performance o f  c o o p e r a t i v e s  ~ n d e r  t h e  20-Pc in t  Programme, IRDP e t c .  has 
n o t  t e e n  commensurate w i t h  t h e  wiaespread o r g a n i z a t i o n a l  network they 
have b u i l t  up. Coopera t i ve  banks have t o  unders tand  t h e  i m p l i c a t i o n s  o f  
t h e i r  p a r t i c i p a t i o n  i n  d r y l a n d  fa rming  i n  te rm o f  e x p e r t i s e  and 
e a c i t i o n a l  t e c h n i c a l  s t a f f i n g  r e q u i r e d  f o r  f o r m u l a t i o n  o f  schemes and 
s u p e r v i s i c n  the reo f ,  d e l i g a t i o n  ~ f  pouers f o r  s a n c t i o n  o f  schemes t o  
branches and o f  s i m p l i  f  i c a t i o n  of prccedures, and s u i t a b l y  equ ip  
t n e n s e l v e s  f c r  t h e  purpose. 

35.  Some o f  t h e  PACs r l o y  a l s c  r e q b i r e  a d d i t i o n a l  s t a f f / a s s i s t a n c e  i n  
o r a e r  t o  be a b l e  t o  p repare  programs f r r  each farm f a m i l y  f o r  u n d e r t a k i n g  
t h e  i n ~ p r o v e d  c r c p  management, s o i l - h z t e r  r~anagement, a g r o - f o r e s t r y ,  



an ima l  husbandry programs and f o r  s u p e r v i s i o n .  T h i s  c a l l s  f o r  S t a t e  
Government/Apex B ~ ~ K I L D B  p r o v i d i n g  a s s i s t a n c e  t o  s e l e c t e d  PACs f o r  
s t r e n g t h e n i n g  , t h e i r  s t a f f  o r  o therw ise .  I n  r e s p e c t  o f  t h e  t e r m  c r e d i t  
a s s i s t a n c e  t o  fa rmers  under t h e  programs so prepared, PACs may have t o  
f u n c t i o n  as t h e  agents o f  t h e  LDB. T h i s  would c a l l  f o r  s u i t a b l e  
amendments t o  Bye-l:.ws, i f  n o t  a l r e a d y  done, and c o o r d i n a t i o n  between t h e  
concerned SCB and LDB. 

36. For p r o v i d i n g  c r e d i t  a s s i s t a n c e  t o  non-members o f  cooperat ives,  i t  
has t o  be ensured t h a t  t h e  s e l e c t e d  micro-watershed comes under  t h e  
j u r i s d i c t i o n  o f  a  branch o f  C8 o r  o f  RRB o p e r a t i n g  i n  t h e  area. T h i s  has 
t o  be done a t  t h e  D i s t r i c t  C o o r d i n a t i o n  commit tee Level. NABARD can 
a s s i s t  RRBs f o r  a p p o i n t i n g  t e c h n i c a l  pe rsonne l  f o r  f o r m u l a t i o n  o f  
schemes, s u p e r v i s i o n  e t c .  A p p r o p r i a t e  t r a i n i n g  programs a l s o  need t o  be 
o r g a n i z e d  f o r  such s t a f f  f o r  which sponsor banks may have t o  t a k e  t h e  
i n i t i a t i v e .  R e q u i s i t e  s t a f f i n g  arrangements a t  t h e  concerned branches o f  
t h e  commercial  banks would a l s o  be necessary t o  suppor t  t h e  programs. 
Where f i n a n c e  i s  p r o v i d e d  by CB/RRB, l i n k a g e  w i t h  t h e  c o o p e r a t i v e / p r i v a t e  
r e t a i l  o u t l e t  k i l l  have t o  be forcjed so tha t ,  t o  t h e  e x t e n t  f e a s i b l e ,  
c r e d i t  i s  p r o v i d e d  i n  k ind .  

37. P o l i c y  and p rocedure  f o r  f i n a n c i n g  

The p o l i c i e s  c u r r e n t l y  f o l l o w e d  by t h e  f i n a n c i n g  i n s t i t u t i o n s  f o r  
p r o v i o i n g  c r e d i t  ass is tance,  w i t h  NABARD re f inance ,  cover  a l l  t h e  
purposes f o r  which e i t h e r  s h o r t - t e r m  c r e d i t  o r  te rm c r e d i t  would be 
r e q u i r e d  under d r y l a n d l r a i n f e d  fa rm ing  and watershed development (see 
Annexure 11). Shor t - term p r o d u c t i o n  c r e d i t  i s  p r o v i d e d  by PACs on t h e  
b a s i s  o f  s c a l e s  o f  f i n a n c e  f i x e d  f o r  d i f f e r e n t  c rops  f rom t i m e  t o  t ime.  
The Loan r e p r e s e n t i n g  i n p u t s  i s  g e n e r a l l y  advanced i n  k ind .  

38. From t i n m e  t o  t iwe, i m p r o v e r n e n t s / r e l a x a t i o n s  a r e  b e i n g  made by NABARD 
ir t h e  m a t t e r  o f  sanct ion,  d isbursement  e t c .  o f  c r e d i t  f o r  c o o p e r a t i v e s  
so t h a t  f l o w  o f  funds f o r  p r o d u c t i o n  i s  n o t  i n t e r r u p t e d .  Thus, 
sma lL /marq ina l  farmers hav ing  overdues u p t o  10% a r e  t r e a t e d  e l i g i b l e  f o r  
f r e s h  f inance .  N o n - c e f a u l t i n g  and new memlber o f  PAC8 n o t  e l i g i b t e  f o r  
c r e d i t  suppor t  a r e  a1 lowed t o  be f inanced.  R e h a b i l i t a t i o n  programs have 
been approved t o  c e r t a i n  s t a t e s  which i ~ v o l v e d  recovery  o f  t h e  overdues 
p e r t a i n i ~ g  t o  t h e  p e r i o d  o f  d r o ~ y h t  over  a  Long p e r i o d  o f  t ime  s u b j e c t  t o  
s t a t e  government t a k i r , y  c e r t s i n  me*sures, i n c l u d i n g  p r o v i s i o n  o f  
l ong- te rm a s s i s t a n c e  t o  coopere t i ves .  

39. I n  t h e  c o n t e x t  o f  2 d r y l s n d  schemes sdnc t ioned  by NABARD i n  Medak 
d i s t r i c t  ( A . P . )  on t h e  b a s i s  o f  ICRISAT technology, c e r t a i n  r e f i n e m e n t s  
have been made i n  t h e  loan  terms. Thus, p r o d u c t i o n  c r e d i t  advanced i n  
:ne f i r s t  year  i s  a l l o w e d  t o  be c a p i t a l l z e d  and recovered  over  a  Longer 
p e r j o b  a1or.g k ? t h  t h e  te rm  loan^. Ref i n a r ~ c e  a s s i s t a n c e  i s  p r o v i d e d  u p t o  
95 c e r  ce r t  of t h e  Loan amount c o v e r i n g  t h e  f i r s t  y e a r ' s  expenditure, 
i n c l ~ d i n g  on farm investment .  Cons ider ing  t h a t  t h e  Land records  a r e  n o t  
~ p t o - d a t e  and t i t l e  t o  t h e  p r o p e r t y  cannot be e a s i l y  es tab l i shed ,  t h e  
f i n a n c i n g  bank has been adv isec  t o  g i v e  s p e c i a l  c o n s i d e r a t i o n  ancl n o t  
i n s i s t  c n  t h e  mortgage s e c u r i t y .  (Unoer t h e  Reserve Bank 's  i n s t r u c t i o n s ,  
s e c u r i t y  may n o t  be : n s i s t e d  upon f c r  Loans u p t o  Rs.5,000/-1. 

40. Crcp mar.agement p r a c t i c e s  t h a t  a r e  5e ing  propagated under  d r y  land 



fa rm ing  a r e  L o c a t i o n - s p e c i f i c  and r e l a t e  t o  t h e  so i l -and-  u a t e r  
r~anayement measures contemplated and have t o  be cons idered  t e c h n i c a l l y  
f e a s i b l e .  They may involve,  i n  t h e  p l a c e  o f  t h e  t r a d i t i o n a l  method o f  
s ~ n g l e  crop, double, i n t e r  o r  s e q u e n t i a l  cropping, u h i c h  uouLd impose new 
demands on c r e d i t  i n s t i t u t i o n s ,  so f a r  accustomed t o  t r a d i t i o n a l  c r o p  
f i n a n c i n g .  I t  has b ~ e n  a l s o  ment ioned t h a t  s o i l  s e r i e s  i n  t h e  same 
v i l l a g e  may be d i f f e r e n t  f rom p l a c e  t o  place, which means t h a t  t h e  
recommendation as t o  f a r m i n g  systems may have t o  be s i m i l a r l y  d i f f e r e n t  
f o r  d i f f e r e n t  s o i l  s e r i e s  i n  t h e  same v i l l a g e .  

41. The techno logy  a s s o c i a t e d  u i t h  each of t h e  fa rm ing  systems i n v o l v e s  
neu p r a c t i c e s ,  observance o f  t i m i n g  o f  opera t ions ,  ( t h e  o p e r a t i o n s  a r e  
g e n e r a l l y  t o  s t a r t  w e l l  b e f o r e  t h e  r a i n s ) ,  placement o f  seed and 
f e r t i l i z e r  i n  a  g i v e n  manner, weeding o p e r a t i o n s  and a p p l i c a t i o n  of p e s t  
c o n t r o l  measures a t  a  p a r t i c u l a r  p o i n t  o f  t i m e  e tc .  Whi le  these  c a l l  f o r  
g r e a t e r  s k i L l  and a p p l i c a t i o n  on t h e  p a r t  o f  t h e  farmer, he a l s o  needs 
more t i m e l y ,  d i v e r s i f i e d ,  and more f r e q u e n t  and Larger, suppor t  f rom t h e  
d e l i v e r y  system designed f o r  i n p u t s  and c r e d i t ,  t h a n  under t h e  
t r a d i t i o n a i  s i n g l e  c rop  farming.  H i s  need f o r  t e c h n i c a l  
~ u i a a n c e l e x t e n s i o n  suppor t  a l s o  would be much g r e a t e r .  

L 2 .  I n  t h e  l i g h t  o f  these  needs, i t  has t o  be cons idered  hou b e s t  t h e  
p r e s e n t  system o f  f i x i n g  a c r e d i t  l i m i t  f o r  each member can be improved 
t o  f a c i l i t a t e  f l e x i b l e  o p e r a t i o n  on t h e  c r e d i t  l i m i t  by farmers t o  s u i t  
doub le  c r o p p i n g / i n t e r l s e q u e n t i a l  c ropp ing .  I t  has t o  be cons idered  
u h e t h e r a  cash c r e d i t  t ype  o f  account (as recommended by v a r i o u s  
Committees) which can a l s o  take  care  o f  t h e  ups and downs i n  c r o p  y i e l d s ,  
and t h e  need f o r  d r y l z n d  fs rmer  sav ing  f o r  t h e  r a i n y  day, u o u l d  be more 
s u i t a b l e .  I n  t h e  L i g h t  o f  c i s c u s s i o n s  and t h e  requ i rements  i n d i c a t e d  i n  
t h e  suggested p r o j e c t  repor ts ,  needed r e f i n e m e n t s  may have t o  be 
i n t r o d u i e d  i n  t h e  r rocedures .  

L3. I n  so f a r  as te rm Loans a r e  concerned, they  would be a v a i l a b l e  from 
t he  f i n a n c i n y  agencies on scheme b a s i s  w i t h  r e f i n a n c e  from NABARD f o r  a l l  
purpcses r e l e v a n t  f o r  d r y l a n d  techno logy  a c c o r d i n g  t o  t h e  t e r m l s  and 
c o n d i t i o n s  c u r r e n t l y  i n  f o r c e  (see Annexure 11). The purposes i n c l u d e  
minor  i r r i g a t i o n ,  s o i  L c o n s e r v a t i o n  water  h a r v e s t i n g / m o i s t u r e  
conserva t ion ,  renova t ion ldeepen ing  o f  ponds, bunding, t e r r a c i n g  o f  
o i f f e r e n t  t ypes  e t c .  NABARD has f o r m u l a t e d  model schemes f o r  a  v a r i e t y  
o f  Curposes i n c l u d i n g  minor  i r r i g a r i o n ,  an ima l  husbandry, s n c i a l l f a r m  
f o r e s t r y ,  h o r t i c u l t u r e  e tc .  

L4. F i n a n c i a l  a s s i s t a n c e  can be nlade a v a i l a b l e  f o r  fami ly-based program, 
c r  component-wise schemes on t h e  b a s i s  o f  t h e  m ic ro -ua te rshed  p r c j e c t ,  
t a k i n g  i n t o  account t h e i r  v i a b i l i t y  and s u p p o r t i n g  arrangements. The 
q u e s t i o n  o f  Dank p r o v i d i n g  b u l k  f i n a n c e  t o  any o r g a n i z a t i o n  a u t h o r i z e d  t o  
r a i s e  f ~ n a s  ana e n t r u s t e d  w i t h  t h e  task o f  e x e c u t i n g  t h e  e n t i r e  p r o j e c t  
:nd empowered t o  recover  c o s t s  (recommended by t h e  N a t i o n a l  Workshup) i s  
a l s c  under c o n s i d e r a t i o n .  

45.  Ir, t h e  c o n t e x t  o f  ha te rshed  develcpment what is,  houever, immed ia te ly  
r e s u i r e o  i s  s t r e n g t h e n i n g  o f  t h e  f i e l d  s t a f f  o f  t h e  f i n a n c i n g  agencies 
f o r  t t ,e  e c r m u l a t i c n  o f  t h e  scnemes j o i n t l y  u i t h  t h e  government 's  
t e c h r , ' c a l  uepzr tments.  How b e s t  tt8:s c h n  be done may be d iscussed.  



46. banks w i t h  NABARD r e f i n a n c e  can a l s o  f i n a n c e  s e r v i c e  c e n t e r s  which 
m i g h t  be s e t  up i n  t h e  micro-watershed areas so t h a t  they c.1~3 a c q u i r e  
equipments ( t r o p i c u l t o r ,  s p r a y i n g  equipments etc . )  and p r o v i a e  custom 
s e r v i c e s  t o  farmers. Such s e r v i c e  c e n t e r s  may a l s o  under take  supp ly  o f  
f e r t i  Liz-ers, p e s t i c i c e s  e tc .  

47. The need f o r  t h e  s t a t e s  p r o v i d i n g  p r o c e s s i n g  f a c i l i t i e s  f o r  t h e  
produce grown i n  t h e  micro-watershed areas was a l s o  s t r e s s e d  by t h e  
k a t i o n a l  Wokshop. I t  has recommended t h a t  NCDC may p repare  p l a n s  f o r  
o r g a n i z i n g  p r o c e s s i n g  u n i t s  i n  c o n s u l t a t i o n  w i t h  t h e  s ta tes .  Where 
agro -p rocess ing  u n l t s  a r e  se t  up, e s p e c i a l l y  where t h e y  a r e  L inked w i t h  
p r o d u c t i o n  programs, NABARD would be i n  a  p o s i t i o n  t o  a s s i s t  them, if 
s u i t a b l e  schemes a re  f o r m u l a t e d  as par t ,  o r  i ndependent l y  of, t h e  
watershed development p r o j e c t s  i n  t h e  d r y l a n d  areas. 

48. S t a b i l i z a t i o n  arrangements 

The Reseve Bank o f  I n d i a  had in t roduced,  f o l l o w i n g  t h e  recommendations of 
t n e  i t u r a i  C r e d i t  Survey i n  1954  a  system o f  p r o v i d i n g  r e l i e f  t o  t h e  
td rmers  a f f e c t e d  by wide-spread c r c r  f a i l u r e s  under  uhat  i s  known as t h e  
s t a b i i i z a t i o n  arrangements. S i r ~ c e  then, i n  pursuance o f  recommendations 
o f  v a r i o u s  committees i n c l u d i n g  t h e  Overdues Committee o f  t h e  Reserve 
Bank some r e f i n e m e n t s  have been i n t r o d u c e d  i n  terms o f  which farmers 
a f f e c t e d  by wide-spread and success ive c r o p  f a i l u r e s ,  as w e l l  as t h e  
i n s t i t u t i o n s  whict,  u e r e  p r o v i 0 i r . g  a s s i s t a n c e  t o  them, c o u l d  be p r o v i d e d  
r e L i e f  so t h a t  t h e  channels  o f  c r e d i t  remained open and t h e  fa rmers  were 
enab led  t o  c o n t i n u e  t h e i r  p r o d u c t i o n  a c t i v i t i e s .  Over t h e  years  
c o r i s i a e r a b l e  a s s i s t a n c e  has been p r o v i d e d  by RBI/NABARD under these 
arrangements e s p e c i a l l y  i n  s t a t e s  a f f e c t e d  by f r e q u e n t  c r o p  f a i l u r e s .  
Under t h e  hABARD Act no*, Loans can be extended up t o  a  maximum p e r i o d  of 
7 years i n  areas a f f e c t e d  by c r c p  f a i l u r e s .  The d e t e r i o r a t i n g  overdues 
p o s i t i o n  o f  t h e  c o o p e r a t i v e s  (as w e l l  as o f  commercial  banks) shows t h a t  
L i s  n o t  w e t i  k i t h  the  e x i s t i n g  arrangements. For instance,  i t  has 
been s ~ s e r v e d  t h a t  t h e  i n s t i t u t i o n s  a r e  n o t  a v a i l i n g  o f  these f a c i l i t i e s  
t o  t h e  f ~ i i  e x t e r t  r e s c l t i n g  i n  t h e i r  showing an i n f l a t e d  p i c t u r e  of 
Gverdues. The p r e s e n t  arrangemerlts a l s o  need t o  be examined i n  t h e  L i g h t  
o f  how they  hdve been a v a i l e d  of,  and whether  a l l  those  who a r e  i n  
y t n u i r c  c i f f i c u L t i e s  I n  the  repayment o f  Loans, as, f o r  instance, t h e  
fo rmers  i r  t h e  o r y i a r d l  r a i n f t o  dreas, have been ass is ted .  What 
s u p p l e m e n t ~ r y  arrangements a r e  c a ~ L e d  f o r  i n  t h e  case o f  r a i n f e d / d r y l a n d  
areas i r  o r d e r  t c  ensclre f iow o f  c r e o i t  a r e  b e i n g  examined i n  t h e  l i g h t  
o f  e r c e r l e n c t  ga ined  so f a r .  

49. A pair,: his berrt r b i s e d  t h a t  cn  accourl t  o f  t h e i r  pas t  overdues i n  
r e s ~ e ~ t  o: which they d i d  n o t  s e t  any r e l i e f  a l t h o u g h  t h e  d e f a u l t s  were 
t o r  3 0 r u  l r , t  reasons, many farmers i n  d ry  lar id a reas  a r e  n o t  e l i g i b l e  f o r  
t r e s r ,  l o d n s  f u r  a d o p t i n g  new t e c h n o l o g i e s .  I f  t h e r e  i s  adequate ev idence 
:c s h o ~  t h b t  t h e  e a r l i e r  d e f a u i t s  u e r e  f o r  genuine reasons and t h e r e  was 
i r s t i t u t i ~ n d i  f a i l u r e  t o  p r o v i a e  r e i i e f ,  perhaps, a  r e h a b i i i t a t i o n  scheme 
c o u l d  Le t c r m u l a t e a  by t h e  concerned s:ste government (as i n  Gu ja ra t ) ,  
unaer h n l c t  rbe ~ v e r d u e s  a r e  s ~ r e a d  ou: f o r  repayment over  a  p e r i o d  and 
1r;e t,rme:.i a re  macp e1:gibLe f c r  f r e s h  Loans f o r  c u l t i v a t i o n .  S t a t e  
government n,dy kave r u  odke o u t  c case f c r  t h i s  purpose so t h a t  i t  can be 
erarrir1t.L. 
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50. Overdues 

Once t h e  watershed development p r o j e c t s  a r e  formulated,  t h e  d imens ion  o f  
d i f f e r e n t  t y p e s  of c r e d i t  and t h e  c h a r a c t e r  o f  such needs would be knoun. 
T h i s  would be t h e  b a s i s  f o r  c o n s i d e r i n g  t h e  need f o r  a f r e s h  approach. 
I n  so f a r  as t h e  massive program o f  m inor  i r r i g a t i o n  development th rough  
smaL l /marg inaL  farmers i s  concerned, t h e  c r e d i t  d imensions a r e  b r o a d l y  
known ana banks have been d u l y  adv ised  about t h e  l i b e r a l i z e d  p rocedure  
f o r  o b t a i n i n g  r e f i n a n c e .  

51.  However, t h e  major  b o t t l e n e c k  coming i n  t h e  way o f  e x t e n d i n g  c r e d i t  
s u ~ p o r t  f o r  d ry land /wate rshed /minor  i r r i g a t i o n  e tc .  i s  t h e  problem o f  
cverdues. I n  t h e  4 s t a t e s  represen ted  here, t h e  overdues have been q u i t e  
h i s r ~  i n  r e c e n t  years  (see Annxure 11) b o t h  i n  respec t  o f  s h o r t - t e r m  as 
r e l L  as Long-term c o o p e r a t i v e  c r e d i t  s t r u c t u r e s .  The e l i g i b i l i t y  o f  t h e  
i n s t i t u t i o n s ,  as a  r e s u l t ,  f o r  r e f i n a n c e  a s s i s t a n c e  f rom NABARD and f o r  
making f r e s h  Loans has been consiaerabLy reduced. Recovery p o s i t  i o n  o f  
commercial  banks i s  no b e t t e r .  

52.  I n  t e r r s  o f  :k~e covertant e n t e r e d  i r t o  by t h e  G O 1  and NABARD w i t h  t h e  
2orLd  Bank, c e r t a i n  e l i g i b i l i t y  c r ' t e r i a  have been i n t r o d u c e d  and a r e  now 
i n  fo rce .  I n  t e r n ~ s  c f  these, brar iches o f  CBs/RRBs u i t h  recovery  
per formance o f  65 per  cen t  and above ( i n c l u d i n g  s t a t e  government 's share 
c a p i t a l  c o n t r i b u t i o n  o f  u p t o  10 per  cent  o f  demand i n  t h e  case o f  LDBs) 
can under take  u n r e s t r i c t e d  Lend i rg  i n  the1  r j u r i s d i c t i o n .  However, those  
banks w i t h  recovery performance belcw t h i s  Level  o f  l e n d i n g  a r e  r e q u i r e d  
t c  r e g u l a t e  t h e i r  Loaniny e i t h e r  w i t h  r e f e r e n c e  t o  t h e  average Lending 
!eve1 reached by them i n  t h e  p reced ing  5 years o r  u p t o  t h e  amount o f  
;verage r e c o v e r i e s  ~r t h e  p reced ing  3 years, whichever  i s  h igher .  These 
c r ~ t e r i a  a re  a p p l i c a b l e  o n l y  t o  bor row ings  f rom t h e  NABARD and t h e r e  i s  
no r e s t r i c t i o r  t c  t h e i r  rnakirg advances ou t  o f  t h e i r  oun resources.  
khn tever  e i i q i t i l i t y  i s  a v a i i a u l t ,  banks a r e  expected t o  use i t  f c r  
f i n a n c i n g  c p t k e r  sect ions,  IRDP, d r y l a n d  f a r m i n g  e tc .  

53. a n i l e ,  b r n a a t y  s~ jeak inq ,  t h e  immedidte c r e d i t  demand i n  t h e  watersht-d 
areas f o r  u r y i a n d  fa rming lwa te rshed  development i s  n o t  L i k e l y  t v  be o i  
shct, arl u r u e r  us t o  c r e a t e  c r e d ~ t  t o t t l e n e c k s ,  s t i l l  t h e   bar,^,' 

e l i g i b i l i t y  w i l l  hdve t o  oe stepped up i n  o r d e r  t h a t  they  can s a t i s f y  ? h e  
emerging c r e d i t  dern~na. Or,  t h e  (.:her hand, i n  t h e  case o f  t h e  mas:i;.e 
prLgram c f  s u p p o r t i n g  minor  i r r i g a t i o n  i r v e s t m e n t s  th rough  smalL/rnargir~a. 
farmers i o r  which a  subsiay c f  Rs.3.5 L j k h  i s  a v a i l a b l e  f o r  each block, 
t h e r t  ' s  an u r g e n t  need, on t h e  p a r t  o f  t h e  banks, t o  improve t h e i r  
r o c o v e r >  per formance so t h a t  t h i s  ;:rocjl-ap o f  n a t i o n a l  impor tance g e t s  
a a e a u j t e  ~ b ~ p O r t .  

5 4 .  ;;ere is ,  the re fo re ,  net: f c r  ensLr ; r~g  prompt repayment o f  Loans by 
r k c e r e  t h e  carac1:y e x i s t s ,  i n  o r d e r  t o  promote l a r g e -  f Low o f  
( r ~ c ; :  6ss is ta r ;ce  y L r  ar jLanc. d , r -cu l :ure.  Towards t h i s  end, on the one 
b , d p ~ ,  tner i .  i s  need f c r  ;rornbt o c t i o n  'y :he i n s t i t u t i c r ~ ~ ,  s u p : ~ c r ? t o  by 
t n e  > t a t ?  ud:hor i t ies,  l n  r e i c v ~ r y  ci oue; from k i l t u i  d e - a u t t e r s .  
~ ~ t e p ,  s t a t e  :n t t : terer lce ; r  t r b  reciivt21.y o f  banks Loans. While p;rt o f  
t r Ic  ~ v e r c u e s  nay be cue t o  7ist i :u: icn, lL f a i l u r e s  t o  rescorta t o  :he neeas 
c: idrmer:  i r ,  q e r u i r , e  c i f t l r ~ l : : c s ,  c ! ;  i t  1 Subs tan t iaL  p a r t  wo.~Ld r!e on 
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55. There i s  need f o r  de te rmined  a c t i o n  by t h e  s t a t e s  t o  b r i n g  down such 
d e f a u l t s .  Whi le  a t tempt  shou ld  be made t o  p r o v i d e  r e l i e f  t o  fa rmers  i n  
genuine d i t f i c u l t i e s ,  t h e r e  shou ld  a l s o  be an o r g a n i z e d  e f f o r t  t o  arouse 
s o c i z l  consc iousness i n  favour  o f  prompt repayment, so as t o  o b v i a t e  t h e  
neea f o r . c o e r c i v e  act ion,  b o t h  f o r  p rompt ing  i n s t i t u t i o n a l  v i a b i l i t y  and 
community 's p r o s p e r i t y .  

T h i s  i s  what NABARD i s  t r y i n g  t o  do th rough  t h e  Vikas Vo lun teer  
Vahin i ,  launched by i t  i n  hovember l a s t  year. The o b j e c t  i s  t o  spread 
t n e  p r i n c i p l e s  o f  development th rough  c r e d i t  among fa rmers  w i t h  t h e  h e l p  
o f  smaL l /marg ina l  farmers who have themselves b e n e f i t e d  f rom p r o p e r  use 
o f  c r e d i t .  T h i s  method o f  conveying t h e  message t o  fa rmers  has a l r e a d y  
been t r i e a  ou t  i n  two d i s t r i c t s  o f  Tami l  Nadu w i t h  some success. I n  t h e  
rs i c ro -wate rsned  a reas  where t r a i n i n g  o f  farmers i n  t h e  new t e c h n o l o g i e s  
w i l l  be taken  up, t h e  prograrr o f  t r a i n i n g  may a l s o  cover  e d u c a t i o n  o f  
fa rmers  i n  t h e  sounld use o f  c r e d i t  th rough  a d o p t i o n  o f  t h e  f i v e  
p r i n c i p l e s  c f  aevetoprnent th rough  c r e d i t .  

5 6 .  Conc lus ion  

:n t h e  L i g h t  o f  t h e  foregoing,  t h e  workshop may d e l i b e r a t e  and i d e ~ t i f y  
t h e  a c t i o n s  t o  cre taken  by (a )  s t a t e  govrrnrner~ts, (b )  i i n a n c i n g  banks, 
( c )  AFC, ( d l  NCDC, ( e )  ICAR:ICRISAT, ( f )  hABARD, and (g )  Governmen,: o f  
i r d i z  i n  r e s c e c t  o f  :he f o l l c w i n g :  

1. Pleasures f o r  i n p r o v i n g  d r y  land  technology a d c p t i o n  t y  fi.7. -r<. 

2. Measures i c r  q u i c k  p r e p a r a t i o n  o f  vicro-uatershz:.J aesvei , , :  
p r o l e c t s  and on t h a t  b a s i s  f r p m u i d t i o n  r , ~  r n i .  s::ie S C I ~ L P ~ > C ~ ;  

arograms f c r  v a r i o u s  components/farm f 4 m i l i e s .  

3. Neasures t o  improve v i a a i  l i t y  OT the tccr, : .  11 c!!ie-,/s:.,:. . e c . !  
groyrams fc rmu la ted  w i t h i n  t h e  m ic rc -wc t r rchc :  ... 

4 .  P1ea:~res t c  i n p r o v e  f Low o f  i n s t i t l ~ t i o n ; l  c r ~ r ' .  - . - -  - ,  ( - < r  
, r ,  Lorld f, r o  l n g  and hate rche3 c ; . v e l ~ ~ r e - t .  



N a t i o n a l  Workshoe on  D r y l a n d  Farming ---------------- ------ ----------- 

Recommendation on C r e d i t  and Coopera t i ve  ................................ ------- 
Sugeort t o  D r y l a n d  Farming -- --------- 

A N a t i o n a l  LeveL S tand ing  Committee shou ld  be s e t  up t o  rev iew t h e  
p r o g r a a  o f  c r e d i t ,  i n p u t  a i s t r i b u t i o n ,  market ing, p r o c e s s i n g  and s t o r a g e  
o f  a g r i c u l t u r a l  proauce f o r  making them more e f f e c t i v e  and sugges t ing  
measures t o  s i m p l i f y  t h e  proceaures, whereever necessary. The Committee 
s h o u l d  c o n s i s t  o f  Sen io r  O f f i c e r s  o f  t h e  Un ion  Department o f  A g r i c u l t u r e  
and Ccoperat ion, M i n i s t r y  o f  R u r a l  Development, M i n i s t r y  o f  Finance, 
NABAAD, RBI, N.C.D.C. and NAFED and aLso about  f o u r  r e p r e s e n t a t i v e s  o f  
t h e  S t a t e  Gcvernments. 

( F c t i o n :  Aadl. S e c r e t a r y  (K), M i n i s t r y  o f  A g r i c u l t u r e )  

, Tne e x i s t i n g  p i l o t  c r o p  insurance  scheme shou ld  be m o d i f i e d  t o  ensure 
na t  i n s t i t u t i o n a l  c r e d i t  i n  t h e  42 model uatersheds s e l e c t e d  f o r  
n t e s r a t e d  development, i s  coverea by an e f f e c t i v e  insurance  scheme. I n  

d r y  f a r m i n g  areas, t h e r e  may be need f o r  re-sowing o f  t h e  same c r o p  o r  
any o t h e r  c r o p s  f o r  k h i c h  seed and o t h e r  f a c i l i t i e s  a r e  t o  be ,made 
a v a i l a b l e  unaer  t h e  insurance  scheme i t s e l f .  

( A c t i o n :  Addl. S e c r e t a r y  (K), M i n i s t r y  o f  A g r i c i i l t u r e )  

3. The ~ u b s i d y  t o  oe s i v e n  under t h e  new program o f  Ass is tance  t o  Smc i l  
and M a r g i n a l  Farniers shou ld  be e f f e c t i v e l y  t i e d  up  u i t h  I r s t 1 t u : i c ; n , j ~  
c r e d i t  i n  d r y  Land areas. 

( A c t i o n :  S t a t e  Goverr.mttnts/ 

4. Where Land/water  management works a r e  t o  be under taken  by a  j ~ b l ' c  
s e c t o r  o r g a n i z a t i o n  f c r  t h e  b e n e f i t  o f  i n d i v i d u a l  farmers, institutional 
c r e d i t  s h o b l d  be g i v e n  t o  these o r g a n i z a t i o n s .  For t h i s  purpose, t n e  
f i n a c c i n g  i n s t i t u t i o n s  may g i v e  Loans t o  t h e  i n d i v i d u a l  b e n e f i c i a r i e s  uno 
u i l L  g e t  t h e  work done th rough  t h e  p u b l i c  s e c t o r  o r g a n i z a t i o n s .  
A l t e r n a t i v e l y ,  t h e  f i n a n c i n g  i n s t i t u t i o n s  may d i r e c t l y  f i n a n c e  t h e  p u b l i c  
s e c t o r  o r g a n i z a t i o n  on t h e  guaran tee  o f  t h e  S t a t e  Governments and i t  w i l l  
be t h e  r e s ~ o n s i b i l i t y  o f  these  o r g a n i z a t i o n s  n o t  o n l y  t o  execute t h e  work 
and ensure  i t s  maintenance b u t  aLso t o  repay t h e  Loans. 

( A c t i o n :  kA5ARD) 

5 .  S e c r ~ t ~ r y ,  Agr ;cuLture and Cooperat ion, M l n l s t r y  o f  A g r i c u l t u r e  
annourceo 'hat h 4 t h  v ~ e u  t o  e x ~ e o ~ t i n g  t h e  s a n c t i o n  01 t h e  d r y l a n d  
f a r r r i n g s c i e m e s  by 'IABARD, t h e  T e c h n i c a l  Committee se t  up i t -  t h e  
Agriculture P i r i s t r y  t o r  E x a n l r a t l o n  2nd c learance  o f  t h e  schemes 
r e f e r r e d  b v  ~AbkkL,  s h o ~ ~ L d  r e  h c u ~ c !  up k i t h  immediate e f f e c t .  Instedc,  



NABARD i t s e l f  may h e r e a f t e r  e v a l u a t e  and s a n c t i o n  v a r i o u s  d r y l a n d  f a r m i n g  
schemes. 

(Ac t ion :  NABARD) 

6 .  I n  each watershed areas, t h e  C e n t r a l  Coopera t i ve  Bank o f  t h e  d i s t r i c t  
shou lc  earmark an o f f i c e r  t o  c o o r d i n a t e  t h e  a c t i v i t i e s  o f  t h e  
c o o p e r a t i v e s  i n  t h e  s e l e c t e d  uatershed.  The Government o f  I n d i a  may 
c o n s i o e r  u h e t h e r  t h e  a s s i s t a n c e  made a v a i l a b l e  under  t h e  Cadre Fund, 
c o u l d  be extended t o  cover  t h e  c o s t  of t h i s  o f f i c e r  i n  t h e  s e l e c t e d  
watersheds. 

( A c t i o n :  S t a t e  Govts./Addl. S e c r e t a r y  (K), M i n i s t r y  o f  A g r i c u l t u r e )  

7. For each watershed area, a  s u i t a b l e  c r o p p i n g  p a t t e r n  shou ld  be worked 
o u t  ana t h e  s c a l e  o f  f i n a n c e  de te rmined  p e r i o r i c a l l y  f o r  d i f f e r e n t  crops. 
The C e n t r a l  Coopera t i ve  Banks c o v e r i n g  t h e s e  areas, shou ld  be g i v e n  
p r i o r i t y  under t h e  C e n t r a l  Sec to r  scheme f o r  a s s i s t a n c e  towards 
non-overdue cover. 

( A c t i o n :  S t a t e  Govts. /Addl .  S e c r e t a r y  (K), M i n i s t r y  o f  A g r i c u l t u r e )  

8. A t  Least one i n s t i t u t i o n a l  r e t a i n  o u t l e t  f o r  d i s t r i b u t i o n  of 
f e r t i l i z e r s  and seeds shouLd be avaiLabLe w i t h i n  each ua te rshed  a r e a  o r  
w i t h i n  a d i s t a n c t  o f  5 kms. 

( A c t i o n :  S t a t e  Governments) 

9. The p r i m a r y  c o o p e r a t i v e  m a r k e t i n g  s o c i e t i e s  c o v e r i n g  t h e  ua te rshed  
areas, shou ld  b t  s t reng thened  v i  t h  a s s i s t a n c e  f rom N.C.D.C. f o r  
d i s t r i b u t i o n  o f  i n p u t s  and m a r k e t i n g  o f  a g r i c u l t u r a l  produce. 

( A c t i o n :  S t a t e  Governments and N.C.2.C.) 

10. K.C.D.C. i n  c o n s u l t a t i o n  w i t h  t h e  S t a t e  Governments and S:sre 
MARKFEDs, shou ld  p repare  a  p l a n  f o r  o r g a n i z i n g  p r o c e s s i n q  u n i t s  i n  t b s  
s e i e c t e a  watershecs, uhereever  necessary. 

11. Coopera t i ve  godowns i n  t h e  s e l e c t e d  ua te rsheds  shou ld  be u t i l i ? ~ r I  fqe,r 
gran: o f  p iedge  loans, p a r t i c u l a r l y  t o  t h e  s m a l l  and m a r g i n a l  tarmers. 

( A c t i o n :  S t a t e  Governments) 

12. The i n t e g r a t e d  system of product ion,  p r o c e s s i n g  and marke t ing  o f  
o i l secas ,  d b r k e ~  c u t  by t t e  hCDC dnd NDDB, needs t o  be extended t o  
various dry  l ~ : , c r  f z - -  i r l g  drear .  

( A c t i c n :  Addl. Secre ta ry  (K),  M i r~ .  of Agriculture/F,.C.D.C.) 

'3 .  i r e  S t a t e  Goverrrnents shou lc  u t i l i z e  t h e  a s s i s t a n c e  a v a i l a b l e  under 
qu hccC1s scnrf ie f o r  i n t e g r a t e d  aevelopnlent o f  p u l s e s  around Dal m i l l s .  

( A c t i o n :  S t a t e  Governments) 



14. As i n  the  case of the e r s t w h i l e  SFDA/MFAL schemes, a  scheme may be 
evolved tl: prov ide assistance f o r  Bad Debt Fund o f  t he  pr imary s o c i e t i e s  
and the  c e n t r a l  cooperat ive banks i n  t he  dry land farming areas where 
u n c e r t a i n t y  o f  crop p roduc t i on  i s  q u i t e  prominent, a f f e c t i n g  t h e  
repayment capac i ty  o f  i n d i v i d u a l  farmers. This neeas t o  be provided i n  
areas no t  covered by the  crop insurance scheme. 

(Actlon: Addl. Secretary (K), M i n i s t r y  o f  Ag r i cu l t u re )  

15. NABARD should organize a Workshop on f i nanc ing  o f  d ry land farming 
program on regionaL bas is  i n  c o l l a b o r a t i o n  w i t h  ICRISAT, I C A R  etc. 

(Act ion:  NABARD) 



C r e d i t  r e g u i  rements o f  fa rmers  r e f i n a n c e  f a c i  L i t i e s  --------- ......................................... 
available-f ram-NABARD 

The c o u n t r y  has now adopted a  mu l t i -agency  approach t o  a g r i c u l t u r a l  
l e n d i n g  c o m p r i s i n g  cooperat ives,  commerical banks and r e g i o n a l  r u r a l  
banks (RRBSs). I n  t h e  c o o p e r a t i v e  c r e d i t  s t r u c t u r e  t h e r e  a r e  two 
s e p a r a t e  wings f o r  d i s p e n s i n g  c r e d i t ;  s h o r t - t e r m  and medium-term, on t h e  
one hand, and long- term c r e d i t  on t h e  o ther .  Shor t - term and medium-term 
s t r u c t u r e  i s  o f  t h r e e  t i e r  one w i t h  s t a t e  c o o p e r a t i v e  banks (SCBs) a t  t h e  
apex Level, t h e  c e n t r a l  c o o p e r a t i v e  banks (CCBs) a t  t h e  i n t e r m e d i a r y  o r  
d i s t r i c t .  Leve l  and p r i m a r y  a g r i c u l t u r a l  c r e d i t  s o c i e t i e s  (PACs) a t  t h e  
base Level.  The Long-term c o o p e r a t i v e  c r e d i t  s t r u c t u r e  is, however, a  
two t i e r  one, compr is ing  t h e  s t a t e  o r  c e n t r a l  l and  development bank 
(SLDB) a t  t h e  s t a t e  Level  and p r i m a r y  Land development banks (PLDBs) o r  
branches o f  SLDB f u n c t i o n i n g  a t  s u b - d i v i s i o n  o r  t a l u k a  l e v e l .  The 
commercal banks m o s t l y  p r o v i d e  Loans d i r e c t  t o  a g r i c u l t u r i s t s .  However, 
where t h e  c o o p e r a t i v e  c r e d i t  s t r u c t u r e  i s  weak these  banks a l s o  p r o v i d e  
loans  th rough  p r i m a r y  a g r i c u l t u r a l  c r e d i t  s o c i e t i e s .  The RRBs p r o v i d e  
d i r e c t  c r e d i t  a s s i s t a n c e  t o  s m a l l  and m a r g i n a l  farmers and r u r a l  
a r t i s a n s .  Only i n  few cases do they  r o u t e  t h e  Loans th rough  p r i m a r y  
a g r i c u l t u r a l  c r e d i t  s o c i e t i e s .  U n l i k e  t h e  c o o p e r a t i v e  c r e d i t  s t r u c t u r e ,  
b o t h  t h e  commercial  banks and RRBs p r o v i d e  a l l  t ypes  o f  c r e d i t - s h o r t ,  
medium and Long-term. 

Shor t - te rm Loans f o r  a g r i c u l t u a l  o p e r a t i o n s  ( c r o p  Loans) a r e  g r a n t e d  t c  

t h e  c u l t i v a t o r s  t o  take  care  o f  t h e  c u r r e n t  o u t l a y  on r a i s i n g  c rops  and 
t o  a s s i s t  them t o  s w i t c h  over  from t h e  s u b s i s t e n c e  Leve l  o f  farminr j  t : ~  
commercial  f a r m i n g  by a d o p t i n g  improve& id rw  tecnnoioq:. 7r1e 

c u l t i v a t o r s '  requ i rements  f o r  c r o p  Loans a r e  t u u  fold, those f o r  . .rrt  , ? :  

m i s c e l l a n e o u s  cash o u t l a y s  d u r i n g  t h e  p r o d u c t i o n  p s r i o d  ,>nd ~ o i j l t ' o r a L  
cash e x p e n d i t u r e  n e c e s s i t a t e d  by a d o p t i o n  o i  imsrovcd c u l t u r d l  p r , f : t  i re. 
and t h o s e  u h i c h  can be d i s b u r s e d  i n  k i n d  such as improved seeds, cne,aicai 
f e r t i l i z e r s ,  p e s t i c i d e s  etc .  As i t  i s  n o t  p o s s i b l e  t o  m a k ~  an i t e n - w i s e  
c d l c u l a t i o n  of cash o u t l a y  l i k e l y  t o  ce :ncurt'ed by t h e  c u l t i v a t o r s ,  t v t e  
cash component i s  regarded, mainLy as, ' a  ways and means' accommooation 
t o  t h e  c u l t i v a t o r  i n t e n d e d  t o  augument h i s  resources  f o r  t h e  purposes o f  
c u l t i v a t i o n .  Crop-wise p e r  h e c t a r e  sca les  o f  f i n a n c e  f c r  these  two 
coifiponents a r e  f i x e d  by t h e  f i n a n c i n y  banks i n  c o n s u l t a t i o n  w i t h  e x p e r t  
groups. 

W i t h  a  view :o s u p p o r t i n g  t h e  l e n d i r  i o p e r a t i o n s  o f  t h e  s h o r t - t e r m  
c o o p e r a t ~ v e  c r e d i t  s t r u c t u r e  and o f  RRBs, t h e  N a t i o n a l  Bank f c r  
A g r i c u l t u r e  and R u r a l  Development (Nht,AF:) p r o v i d e s  shor t - te rm c r e d i t  
L i m i t s  t o  t h e  s t a t e  c o o p e r a t i v e  banks and t o  the  FRBs a t  a  concess iona i  
r a t e  of i n t e r e s t  o f  3 p e r  cent  below t h e  Bdnk Ratc, on t h e  b a s i s  o f  



c e r t a i n  norms p r e s c r i b e d  by i t . The accommodation sanct ioned by MABARD 
i s  i n  t h e  ncatuj-e of cash c r e d i t  accommodation. Th is  means t h a t  t h e  
d r a u a l s  an" rwayments  under t h e  sanct ioned c r e d i t  L i m i t s  can be made as 
many t imes  as required, p r o v i d e d  t h e  ou ts tand lngs  do n o t  a t  any time 
exceed t h e  sanc t ioned  c r e d i t  L i m i t .  

C r e d i t  l i m i t s  a re  sanct ioned by N A B A R B  t o  t h e  s t a t e  coopera t i ve  
banks on beha l f  of i t s  a f f i l i a t e d  c e n t r a l  c o o p q r r t ~ v e  banks. The 
e l i g i b i l i t y 0  f o r  c r e d i t  l i m i t s  from N A B A R D  i s  based upon c e r t a i n  
c r i t e r i a .  These a r e  (i) Level of overdues and ( 4 1 )  e L i g i b i L i t y  on t h e  
b a s i s  of owned funds o f  CCBs. L i m i t s  a re  g e n e r a l l y  a p p l i e d  f o r  and 
sanct ioned before t h e  c lose  of t h e  coopera t i ve  Year endlng 30 June in 
order  t o  m a i n t a i n  c o n t i n u i t y  o f  opera t ions  from the  next  year  commencing 
from 1 JULY. CCBs whose overdues as on 30 June of t h e  year  preceding t h e  
year  when the  a p p l i c a t i o n  i s  submi t ted a re  60 per  Cent o r  more of t h e  
t o t a l  demand f o r  t h e  year are n o t  e l i g i b l e  f o r  a c r e d j t  l i m i t  from 
N A B A R D .  . However, i f  t he  overdues as On 30 June a r e  brought  doun, 
f o l l o w i n g  t h e  submission o f  d p ~ l i ~ a t i ~ r l ,  sanc t ion  of c r e d i t  L i m i t s  t o  
such banks are considered even i n  the  f o l L o u i n g  CQoperattve year. The 
maximum e l i g i b i l i t y  o f  a  CCB i s  worked out  w i t h  re ference t o  i t s  a u d i t  
c l a s s i f i c a t i o n  and owned turlds. 

The re f inance  f a c i  t i  t i e s  r ~ r o v i d e d  by N A B A R D  t o  s t a t e  coopera t i ve  
banks f o r  f i n a n c ~ n g  seasonal a g r i c u l t u r a l  opera t ions  a r e  sub jec t  t o  
c e r t a i n  f i n a n c i a l  d i s c i p l i n e s .  These a rc  (i) norroverdue cover; (ii) 
s e a s o n a l i t y  d i s c i p l i n e  r e l a t i n g  t o  minimum Level o f  recovery performance; 
(iii) s a n c t i o n  o f  separate l i m i t s  f o r  k h a r i f  and r a b i  seasons; ( i v )  
minimum l e v e l  o f  performance i n  regard t o  advances t o  sma l l  farmers;. and 
(v)  banks n o t  m a i n t a i n i n g  unduly h igh  c a l l  and shor t - term d e p o s i t s  w i t h  
commercial. banks w h i l e  borrouings from N A B A R D  a r e  outs tanding.  

The s e a s o n a l i t y  d i s c i p l i n e  c u r r e n t l y  i n  fo rce  envisages t h a t  i n  
o rder  t o  be e l i g i b l e  f o r  d raua ls  from the  c r e d i t  l i m i t  sanct ioned from 1 
April. (i.e. a f t e r  the  market ing season f o r  K h a r i f  c rops i s  over)  a  C C B  
should have recovered and r e m i t t e d  t o  the  apex bank a t  l e a s t  40 p e r  cent  
of c u r r e n t  demand under shor t - term a g r i c ~ l t u r a l  Loans o r  30 p e r  cent  of 
t h e  t o t a l  demand (whichever i s  Less). S i m i l a r l y ,  a  recovery performance 
of 40 per  cent  o f  t o t a l  demand should be achieved f o r  e l i g i b i l i t y  t o  
opera te  on the  L i m i t  sanct ioned f o r  the  next  coopera t i ve  year  (1 J u l y  
onuards).  E a r l i e r ,  banks which d i d  no t  achieve t h e  above recovery 
performance were p r o h i b i t e d  froin drawing on t h e  c r e d i t  L im i ts .  
Re laxa t ion  has now been granted and the  banks a r e  a l lowed t o  operate on 
t h e  c r e d i t  l i m i t s  from the  date from which the d i s c i p l i n e  i s  compiled 
w i th .  

Short- term c r e d i t  L i m i t s  f o r  f i n a n c i n g  seasonal a g r i c u l t u r a l  
o p e r a t i o n s  a re  sanct ioned separa te ly  f o r  t h e  two d i s t i n c t  a g r i c u l t u r a l  
seasons v i z .  k h a r i f  and rabi,  i n  o rder  t o  ensure t h a t  Large funds t o  
meet b o t h  the k h a r i f  and r a b i  requirements a r e  n o t  p laced  a t  t h e  GisposaL 
of t h e  banks f rom t h e  beginning of the  year. I n  some s t a t e s  such as 
Punjab and Haryana where r a b i  f i n a n c i n g  i s  more predominent than k h a r i f  
i;nancing and i n  s t a t e s  where t h e r e  i s  m u l t i p l e  cropping throughout  t h e  

. , r  o n l y  one L i m i t  i s  sanct ioned which i s  a v a i l a b l e  throughout  t h e  year. 



With  a  view t o  e n s u r i n g  t h a t  a t  l e a s t  a  c e r t a i n  p r o p o r t i o n  o f  t h e  
s h o r t - t e r m  c r p d i t  L i m i t s  s a n c t i o n e d  by NABARD f o r  seasonal  a g r i c u l t u r a l  
o p e r a t i o n s  . a r e , u t i l i z e d  by t h e  CCBs f o r  f i n a n c i n g  t h e  ueaker  s e c t i o n s  
v i z .  s m a l l  and m a r g i n a l  farmers, w h i l e  s a n c t i o n i n g  c r e d i t  l i m i t s ,  a  
c o n d i t i o n  i s  s t i p u l a t e d  t h a t  a  c e r t a i n  s p e c i f i e d  p o r t i o n  o f  t h e  l i m i t  
(wh ich  v a r i e s  from ;O t o  50 p e r  c e n t  o f  t h e  t o t a l  advances issued, b u t  i n  
m a j o r i t y  o f  cases has been f i x e d  a t  20 p e r  cen t  o f  t h e  L i m i t )  s h o u l d  be 
u t i l i z e d  f o r  d i s b u r s i n : ~  advances t o  s m a l l l m a r g i n a l  farmers. 

NABARD p r o v i d ~ s  r e f i n a n c e  suppor t  u p t o  50 p e r  cen t  o f  t h e  e l i g i b l e  
Loans g r a n t e d  by RRB., f o r  s h o r t - t e r m  a g r i c u l t u r a l  purposes. 

The l e n d i n g  r a t e s  p r e s c r i b e d  t o  be charged t o  t h e  b e n e f i c i a r i e s  a r e  
as under  

A .  Smal l  farmers Not exceeding 11.5 p e r  cen t  
( l o a n s  u n t o  Rs.5000) 

5. Others Not exceeding 14  p e r  cen t  

NABARD p r o v i d e s  r e t i n < ~ n c e  f a c i l i t y  f o r  m a r k e t i n g  o f  c rops  t o  t h e  
c o o p e r a t i v e s  k i t h  t h e  t w i n  o b j e ~ t i v e  o f  (i) a s s u r i n g  a  reasonable p r i c e  
t o  t h e  g rouer  f o r  h i s  produce by e r ~ d b l i n g  h im t o  h o l d  on  h i s  produce f o r  
a b e t t e r  p r i c e  and ( i i )  e n s u r i n g  t h e  l i n k i n g  o f  t h e  recovery  o f  t h e  
p r o d u c t i o r ~  c r e d i t  ~ i i h  market ing.  The e x p r e s s i o n  ' m a r k e t i n g  o f  c rops '  
i n c l u d e s  a c t i v i t i e s  which a r e  necessary i n  t h e  p rocess  of marke t ing  t h e  
a g r i c u l t u r a l  produce and i n c l u d e  t h e  co lLec t ing ,  p o o l i r g ,  grading,  
storage, and p r o c e s s i n g  p r i o r  t o  n ~ a r k e t i r l g  f o r  t h e  purpose o f  s e l l i n g  i t  
a t  reasonable p r i c e s .  Tile scope o f  t h i s  accommodat i~n  ccvers  ( a )  
advances a g a i n s t  p leaye  o t  a g r i c u l t u r a l  produce b e l s n g i n g  L O  menbers; 
and (b )  o u t r i g h t  purchase o f  s g r i c u l t u r a l  produce o f  aevhrrs .  C r e d i t  
L i m i t s  f rom NABARD a r e  a v a i l a b l e  o n l y  i n  casus where c u l t i v d t o r s  a v a i l i n g  
o f  produce p ledge  loans  f rom c o o p e r a t i v e  marke t ing  soc~e:ies, 2n t  r u s t  t h e  
m a r k e t i n g  o f  c rops  t o  t i re s o c i e t i e s  d r ~ d  ti-ie socie'ie; t h t ~ ~ . ' ~ ? l . i , e :  ;:ree 
L t o  recover  t h e  prc;duct ion and o t t i e r  dues b f  t h e  ag: :cu l . tur j i  c r s d i t  
s o c i e t i e s  ou t  o f  t h e  rnarke t f r~g  aov-jnces o r  t h e  sa!.e pf7ri:c.cz + r ie i  ec f .  

C r e d i t  L i m i t s  can a l s o  bc u t i l i z e d  by bar~ks  r o  ~ n a S ! . -  r t f i l i a t e d  
s o c i e t i e s  t o  make " i ~ v a n ~ e s  a g a i n s t  o u t r i g :  I purch,>r.c, -6oe I:, :I e  l a t t e r  
from : h e i r  rnerbers k i t h  t h e  u,ual safeguard; ad : e g k r L s  aargin, -n;ur,nce 
e t c .  p:.ovided t h e  b r u d u c t ~ u n  due:, .;re al.zo rccc,,i.reci ;J: cf ?hi. s a l e  
proceeds and r e m i t t e d  t o  t h e  p r i m a r y  dyricu!tur;L c r e o i t  sc : ie t i cs .  T b i s  
m a r k e t i n g  f i n a n c e  i s  a l s o  a v a i l a b i e  t o  : k c  s t  c i - + i e s  Mhis;r co~S;,ne 
m a r k e t i n g  a c t i v i t y  w i t h  p r o ~ e s s i r ~ g  a c t i v i r y  t o  ;ac ; t : ta te  l a r k - t i n g  
o D e r a t i o n s  on b e t t e r  terms s b b j e c t  o f  c e r t a i n  c  ! n d i l  ions. 

P r o c ~ c n ~ e n t ~ - s T r f L ~ ~ g ~ ~ i d - d ~ s t c ~ b ' i t _ ~ ! ! n ~ o ~ -  
chemical  f e r t i  L l z t  r s  -------------------- 
Ref inance i s  b e i n ?  p r u v i a e d  by NAB2RD f o r  purc fas ing ,  s t o c l i n c  and 
d i s t r i ~ u t i o n  o t  ch r -  i c a !  f e r t i l j z e r s  7.1  r espec t  o f  such OT t h e  
c o o p e r z t i v e  m a r k e t i n g  : e d e r a t i o n s / s o : : i s t i e s  which, cue t o  c e r t a i r  spsc iaL 
c i  rct,r;,stances, a r c  bnu:,.e t o  secure r<,;cs: : r y  c r e d i :  f rom t h e  c o t ~ p e r a t i v e  



banks t rom t h e i r  own resources  o r  from commercial  banks i n c l u d i n g  
n a t i o n a l i z e d  banks. The s a n c t i o n  and t h e  quantum o f  c r e d i t  l i m i t  depend, 
among o ther  th jnys ,  on t h e  c r e d i t  requ i rements  o f  t h e  u n i t ,  t h e  u n i t s  
a b i l i t y  t o  m a i n t a i n  margins, i t s  o p e r a t i o n a l  e f f i c i e n c y  etc .  The 
accommodation i s  charged i n t e r e s t  a t  1 p e r  cen t  above t h e  Bank Rate. 

M a r k e t i n g  and e r o c e s s i n g  a c t i v i t i e s  -------- ----- -------- ------------ 
o f  d a i r y  c o o e e r a t i v e s  ------- ---- 
Ref inance f a c ~ l i t i e s  f rom NABARD a r e  sanc t ioned  f o r  purposes such as (i) 
purchase of m i l k  from a f f i l i a t e d  s o c i e t i e s ;  (ii) c h i l l i n g ,  
p a s t e u r i s a t i o n  and b o t t l l n y  o f  mulk i n c l u d i n g  c o n v e r s i o n  o f  whole m i l k  
i n t o  s tandard ized,  toned and skimmed mi l k ;  (iii) p r o c e s s i n g  o f  m i l k  i n t o  
m i l k  powder and b u t t e r ;  and ( i v )  t r a n s p o r t a t i o n  and i n c i d e n t a l  charges 
such as o c t r o i  e tc .  i n c u r r e d  i n  c o l l e c t i o n  and despatch o f  m i l k .  S t a t e  
c o o p e r a t i v e  banks a v a i l i n g  o f  r e f i n a n c e  from NABARD f o r  d a i r y  
cooperat . ives shou ld  o r d i n a r i  Ly r o u t e  i t  th rough  t h e  c e n t r a l  c o o p e r a t i v e  
banks. However, i n  e x c e p t i o n a l  cases where t h e  CCBs a r e  n o t  i n  a  
p o s i t i o n  t o  c h a n n a l i s e  t h e  funds, t h e  s t a t e  c o o p e r a t i v e  banks may 
d i r e c t ! y  f i n a n c e  d i s t r i c t  c o c p e r a t i v e  d a i r i e s  and s t a t e / d i s t r i c t  
f e a e r a t i o n s  o f  m i l k  supp ly  s o c i e t i e s .  The accommodation 1s b e i n g  charged 
i n t e r e s t  a t  Bank Rate. 

Medium-term inves tment  c r e d i t  ----------------------------- 
Whi le  NABARD p r o v i d e s  r e f i n a n c e  f a c i l i t i e s  by way o f  medium-term o r  
long- te rm loans t o  a l l  e l i g i b i e  i n s t i t u t i o n s  which i n c l u d e  s t a t e  
c o o p e r a t i v e  banks f o r  f i n a n c i n g  p r o j e c t  t y p e  investments, medium-term 
l i m i t s  from t h e  N a t i o n a l  Rura l  C r e d i t  (Long-term Opera t ions )  Fund a r e  
b e i n g  p r o v ~ a e d  t o  t h e  s t a t e  c o o p e r a t i v e  banks on b e h a l f  o f  t h e  d i s t r i c t  
c e n t r a l  c o o p e r a t i v e  banks t o  enab le  them t o  p r o v i d e  f i n a n c e  f o r  te rm 
inves tments  i n  a g r i c u l t u r e .  I n c r e a s i n g  emphasis i s  houever, l a i d  on 
schemat ic  f i n a n c i ~ ~ g  f o r  a g r i c u l t u r a l  i nves tment  purposes by s u b m i t t i n g  
s p e c i t i c  schemes f c r  NABARD's approva l .  The v a r i o u s  purposes which a r e  
deereo as approved under t h e  r e l e v a n t  s e c t i o n  o f  NABARD Act f o r  o b t a i n i n g  
medium-term ( i r i t s  a r e  giver1 below: 

1. S ~ n k ? r ( j  o f  s u r f a c e  wei i s  and t u b e w e l l s .  

2 .  Sur tace  d e i  s::~be we s  w i t h  pumping sets .  

?.  Rec lamat i cn  o t  l ~ n d / l a n d  improvement. 

6 .  Eunding c f  land. 

7. P r e p a r a t i o n  o f  l and  f o r  o rchards  and p l a n t a t i o n  crops. 

8. Fhrm mach iner j  such es t r a c t o r s ,  power t i l l e r s ,  h a r v e s t e r s  e tc .  



9. A g r i c u l t u r a l  implements, e.g. i r o n  ploughs, t r a i l e r s ,  c a r t s  
e tc .  

10. T ranspor t  equipments. 

11. M i l c h  c a t t l e .  

12. P o u l t r y  farming. . 

13. P i g  breeding.  

14. Sheep as u e L l  as goat  r e a r i n g .  

15. Purchase o f  s t o r a g e  b i n s .  

16. Purchase o f  rubber  r o l l e r s .  

17. Pump houses ( u p t o  Rs.1000). 

18. BuL locks /bu l  Lock c a r t s .  

19. CameLIcameL c a r t s .  

20. Dunlop c a r t s .  

21. P i s c i c u l t u r e .  

22. Gobar gas p l a n t s .  

The r a t e  o f  i n t e r e s t  charged on t h e  medium-term c r e d i t  l i m i t s  
s a n c t i o n e a  by NABARD t o  t h e  s t a t e  c o o p e r a t i v e  banks i s  3 p e r  cen t  below 
t h e  bank Rate. The r a t e s  t o  be charged t o  t h e  u l t i m a t e  bor rowers  have 
a l s o  been p r e s c r i b e d  by NABARD, as  under :  

A. Minor  i r r i g a t i o n  and l a n d  10.25 p e r  cen t  
development purposes ( a l L  
t y p e s  o f  bo r rowers )  

0. Other  purposes 

i) SmaLL farmers 
( l o a n s  u p t o  Rs.5000) 

ii) Others 

10.25 p e r  cen t  

12.50 p e r  cen t  

Medium-term c o n v e r s i o n  f a c i  L i t i e s  a r e  a l  loued uhenever c o n v e r s j o n  o f  
s h o r t - t e r m  a g r i c u l t u r a l  Loans i n t o  medium-term Loans becomes necessary on 
account  o f  widespread d rough t  i n  t h e  a r e a  as a r e s u l t  o f  n a t u r a l  
c a l a m i t y .  Medium-term c o n v e r s i o n  loans  a r e  a v a i l a b l e  f o r  c o n v e r t i n g  
s h o r t - t e r m  dues o f  a g r i c u l t u r i s t s / s o c i e t i e s  f rom such areas o n l y  where 
t h e  c rop  y i e l d  i s  d e c l a r e d  by t h e  S t a t e  Government concerned a t  n o t  
exceed ing  50 p e r  cen t  o f  t h e  normal  c r o p  y i e l d  i.e. where t h e  anneuar i  



i s  d e c l a r e d  a t  6 annas o r  less.  The r a t e  o f  i n t e r e s t  charged on  t h e  
medium-term c o n v e r s i o n  l o a n s  i s  3 p e r  cen t  below t h e  Bank Rate. 

Reehasement and r e s c h e d u l i n g  o f  medium-term -- ........................ -------..-------- 
c o n v e r s i o n  l o a n s / i n s t a l m e n t s  ............................ 
NABARD p r o v i d e s  f a c i l i t i e s  o f  rephasement and r e s c h e d u l i n g  o f  mediunr term 
c o n v e r s i o n  loans  i n  case o f  recur rence  o f  n a t u r a l  c a l a m i t i e s .  I f  d u r i n g  
t h e  pendancy of a  medium-term c o n v e r s i o n  Loan, n a t u r a l  c a l a m i t y  re-occurs 
and c r o p s  a r e  a f f e c t e d  t o  such an e x t e n t  as t o  j u s t i f y  s t a b i l i z a t i o n  
arrangements again, t h e  p e r i o d  o f  t h e  f i r s t  c o n v e r s i o n  l o a n  i s  extended 
by  NABARD f rom 3 t o  5 years. The i n s t a l m e n t  f a l l i n g  due f o r  repayment i n  
t h e  year  i n  u h i c h  t h e  c a l a m i t y  re-occurs i s  d e f e r r e d  and t h e  balance 
amount o f  t h e  o u t s t a n d i n g  c o n v e r s i o n  l o a n  i s  s u i t a b l y  rephased t o  
co r respond  t o  t h e  extended p e r i o d  o f  rephasement i.e. 5 years. The 
maximum p e r i o d  u p t o  u h i c h  c o n v e r s i o n  can be g r a n t e d  i s  7 years. 

Long-term inves tment  c r e d i t  --- 
Apar t  f rom p r o v i d i n g  s h o r t - t e r m  and medium-term r e f i n a n c e  f a c i l i t i e s  t o  
c o o p e r a t i v e  banks and s h o r t - t e r m  f a c i l i t i e s  t o  RRBs, NABARD s u p p o r t s  
t h r o u g h  commercial  banks, RRBs and c o o p e r a t i v e  banks long- term inves tment  
i n  a g r i c u l t u r e  and a l l i e d  a c t i v i t i e s  such as m inor  i r r i g a t i o n ,  Land 
development, s o i  1  conservat ion,  d a i  ry, sheep, p o u l t r y ,  piggery, farm 
mechanisat ion, pLantation/horticulture, f o r e s t r y ,  f i s h e r i e s  s to rage  and 
market  yards, b i o  gas and o t h e r  a l t e r n a t i v e  sources o f  energy, 
s e r i c u l t u r e ,  a p i c u l t u r e ,  an ima ls  and an ima l  d r i v e n  casr ts ,  
agro-processing, a g r o - s e r v i c i n g  centres, pumpsets and pumpset 
e n e r g i s a t i o n  e t c .  i n  t h e  farm sec to r .  Cons iderab le  e f f o r t s  i n  
i d e n t i f i c a t i o n  o f  t h e  a c t i v i t i e s  f o r  meet ing  neu inves tment  demands i n  
a g r i c u l t u r e  a r e  b e i n g  made f rom y e a r  t o  year. Apar t  f rom t h e  g u i d e l i n e s  
wh ich  have been c i r c u l a t e d  t o  a l l  banks i n  respec t  o f  v a r i o u s  t y p e s  o f  
i nves tments  ment ioned above, g u i d e l i n e s / p i l o t  p r o j e c t s  have been p repared  
i n  respec t  o f  s e v e r a l  i n n o v a t i v e  schemes r e l a t i n g  t o  d r y l a n d  farming, 
p r o d u c t i o n  o f  c h a r c o a l  by u s i n g  p o r t a b l e  m e t a l  k i l n s ,  development o f  farm 
f o r e s t r y ,  c a t t l e  b r e e d i n g  f o r  p r o d u c t i o n  and r e a r i n g  o f  h i g h  q u a l i t y  
c ross -b red  cous, sa lvage o f  d r y  p regnan t  b u f f a l o e s  f rom c i t i e s ,  
c u l t i v a t i o n  o f  h i g h  y i e l d i n g  f o d d e r  crops, sa lvage o f  male and female 
b u f f a l o  Lca lves  f rom c i t i e s  and m e t r o p o l i t a n  c e n t r e s  and r e a r i n g  them f o r  
mulk p r o d u c t i o n  and d r a f t  purposes r e s p e c t i v e l y  e tc .  

A b e g i n n i n g  
d r y  l a n d  a g r i c u l  
p i l o t  p r o j e c t s  

has been made by NABARD i n '  r e g a r d  t o  p r o m o t i o n  o f  
t u r e  th rough  f o r m u l a t i o n  and s a n c t i o n  o f  p i  Lot  p r o j e c t s .  

were p repared  i n  c o n s u l t a t i o n  w i t h  t h e  A l l  I n d i a  
Coord ina ted  Research P r o j e c t  f o r  DryLand A g r i c u l t u r e  (AICRPDA) o f  I C A R  o r  
u i t h  ICRISAT. Whi le  a  feu p i l o t  p r o j e c t s  have been sanc t ioned  some 
o t h e r s  a r e  under  c o n s i d e r a t i o n  o f  t h e  r e g i o n a l  o f f i c e s .  I n  t h e  scheme 
s a n c t i o n e d  by NABARD f o r  d r y l s n d  a g r i c u l t u r e  i n  Medak p r o v i s i o n  has been 
made f o r  c a p i t a l i s i n g  t h e  p r o d u c t i o n  c o s t  of t h e  f i r s t  year  a long  u i t h  
t h e  inves tment  cos t  so  as t o  p r o v i d e  s u f f i c i e n t  i n c e n t i v e  t o  farmers t o  
t a k e  up development i n  a  p lanned manner. The c o s t  o f  development o f  
d r y l a n d  a g r i c u l t u r e  has been e s t i m a t e d  a t  around Rs.2000 p e r  h e c t a r e  i n  
t h e  scheme sanc t ioned  i n  Doddabal lapur  t a l u k  o f  Bangalore d i s t r i c t  as 



Rs. ee_r hl --- 
Survey ing  
Land smoothening 
Bed and f u r r o w  system 
P r i v a t e  f i e l d  d r a i n s  
Rodent cont  r o i  
Main d r a i n  

0. ~ g j ; j a t l p n - g p g y a t j o ~ - ~ g s ~  

( 7 )  M a t e r i a l  i n o u t s  

(a )  Seeds 20 Kgs. 
( b )  F e r t i l i z e r s  2 1 / 2  bags each 

o f  Urea and DAP 
(c) P e s t i c i d e s  

(ii) B u l l o c k s  h i r e  

H - r e  o f  t r o p i c u l t o r  

c ii i) Humar, l abour  

( a )  C u l t i v a t i o n  
; D )  H a r v e s t i n g  expenses e t z .  

A + E. - 

Less marg in  o f  benef i c i d r y / s u b s ~ d >  

Tot a !  requ i remen? 

Lend ing  terms ------ ------ 
The r a t e s  o f  ' n t e r e s t  on r e f i n a n c e  and t h e  u l t i m a t e  L e n d ~ n g  r a t e  a r e  
f ~ x e d  by NABARD f rom t irne t o  t ime .  The r a t e s  a t  p r e s e n t  a r e  as f o l l o u s :  

Purpose Rate of i n t e r e s t  Rate o f  i n t e r e s t  
t o  f i n a n c i n g  t o  u l t i m a t e  
u a r ~ k s  p.a. bo r rowers  p.6. 

Minor  i r r i g a t i o n  and 6.5% 
land  development 

( a )  Smal l  farmers 
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rate TXal Of which T J t a l  0f which LJMS i8SUSd L>MB 3ut- L%nl Percentat 
n,, ,f v i a b l e  mnbership Barruing scheduled during the  r t ~ d i n g  8t wetdue ,f ~ : r j  
s x i r t i e s  numb.cs Caate~/Tf ibaa yaar t h e  end af t 3  5rrnan1 

( - - - in thxlsands - - - - ) the  yoar - - -  --- 

ADprndix - 11 
Central C>-3uerative Banks - 1 9 9 1 4 2  (Ant. i n  lakhs >f rupee 

s t a t e  

- 
N,. of N 3 .  Sf Mmership L?MS LJMB L x n s  Percentage 
banks 3ffiCek s x i e t i e 8  iaaued rec3varsd nterdue 3f metdues 

-- t 2 demand ----- 
Andhra Pradesh 27 19: 15445 20333 13681 8002 38.6 

Madhya Pradssh 4 4  14 1 9911 22180 17590 7991  .: . 6 



W n d l x  - 111 
s t a t e  Land r m v a l ~ m n t  Banks - 1981-82 (Amt. in  l a k h s  li r u p g s )  

s t a t e  
brancher /  pr imary  advanced outerand- w a r d u e  due8 t I 
~ u b - ~ f f  i c e s  LDSS ng demand U n C O ~ r l C t c d  r e a t r l c t e d  - ------ a l i i l l b l l i t y  ~ l l q i b i l i t ~  

mdhca Pradash 2 2 219 4811 28411 3237 16.9 7 0 148 

h a t n a t r k a  19 177 1930 12114 1100 41.9 5 1 126 

:~a,lhya Pradesh 7 4 5  1796 11025 1910 50.3 4 4 1 

hlaharashtra 316 4125 2450C 3670 46.5 7 6 224 

F i n a n c i a l  a s s i s t a n c e  pr2vided b y  VABAFG f 3 r  agricultural p r d u c t i 3 n  and invertmcnt 
p u r p x e s  dur inq  t.he l a s t  3 y c a t s  t >  c ~ - ~ p e r d t i v e s / c 3 m e m i a l  banks 

(R: I? la1 

A. S h ~ r t - t e r m  c r e d l t  

nodhro Pradesh  

K a m a t a k i  

Madhya Pradea:~ 

Naharasht ra  

a. Medlum-term c  r e d l t  

~ d h r a  Pradesh 

Karnataka 

Madhya Predash 

Maharasht r.+ 

~ i m i t s  s a n c t l m e d  d u r i n g  t h e  year U i l l s a t l 3 n  a j a i n o t  l l rn i t s  s m c t l z  
1991-9' 13R2-Q3 1Yq3-84 1981-82 1542-93 15[i3-8( 

- 



Poultry Panning 

Dairy bvelopmmnt 

Ponstry 

oobu Gar Planta 

Others 

Ns9 

IRDP 

I n t c r h  P l n a n a  

kP)EB 

Bullocks 

oodama ~ a m h c u s L J ~  ) 
narkef/larda ) 

ICDP (Inteyratad mttm 
Drvolqmmt ~rcqrsrme) 

Digpery 



Appendix - V 

s t a t e  

R e g l m a l  Uurbl Bank# b in l a k h s )  

NJ. af banks e h ~ r t - t e r m  1Mu s r a c t 1 m . d  Mimu > v t r t a n d i n g r  i n  t h a  l i m i t  
N A B A D  

1981-82 l;ti>-$j 1983-94 81-82 1982-43 1983-84 1981-82 1492-83 lBm4- ----- - 

P i q u r e s  I n  b r a c k e t s  inClicate number af banks t h a t  a v d l e d  
,I NUN ref inance .  

N.A. = NX a v a i l a b l e .  

-0- 

Schemes f 2r dm ldnd f e m i r i q  2ppr3veUunder  C 3 n s i d e r a t i x  

S t a t e  i a ~  uk! n l e a  c v e t a i  F i n a n c i a l  Refin;,mr 
G15tr1ct , ln  hec,.res A6Si6tanCe 

(1) ( L )  (J. I ( 4 )  ( 5 )  - -- 

Karinma7ar and 
Khamn6V 

D e t a i l -  t a  be f i n a l i s e d  

Vdrnataka D3ddaballapu: t a l c 4  513 FinancAal a u t l a y  a t  :h? r a t e  ¶f 
Ban9alJre  D l s t r i c t  L i . C , O C  per h e c t a r e .  

j j l d d a r a c i  vllla:e 1CO i l n n n r . a l  3ut lay  ,n land deve- 
Bei!ary D l s t r l c t .  l ? + n e n t  k. 920 per ha. P r x I u c t i x  

c x :  ran7as f r x n  ir: G9L t 3  P 1125 
depenl ina  2n t h e  cr ,p .  

Italhya Pradesh newa D i s t r i c t  t , > j  Financial s v t l a y  a t  t h o  r a t e  af 
i 2525 per  h e c t a r e .  

Ind3re  D i s t r l c t  37R T l n a n c i a l  3 u t i 0 ,  a t  the  r a t e  a£ 
k 19PC + r  h r c t a c r .  

.-arn:br r s  Ak,la 3 i s t t i C t  i : > 7 : a m , a  yet  t i  , ~ l  f ; n a l i :  02 

S t a t e  Bank I £  I n 3 i a  

S t a t e  Bank 2 f  l!y3erao 

-d>- 

AnJhra Bank 

Syndica te  Bank 

C e n t r a l  Bank 3f I n d i a  
and Canara oa?k 

Cmara Rank. 

Syndica te  Balk 



I t  has been e s t i m a t e d  by t h e  N a t i o n a l  Conmission o n  A g r i c u l t u r e  t h a t  t h e  
g r o s s  c u l t i v a t e d  a rea  i n  Maharashtra S t a t e  u o u l d  be about 238 Lakh 
h e c t a r e s  by t h e  t u r n  o f  2 0 t h  cen tu ry .  I t  i s  a l s o  e s t i m a t e d  t h a t  t h e  
t o t a l  i r r i g a t e d  a r e a  would n o t  exceed 30% o f  t h e  t o t a l  c u l t i v a t e d  a rea  
even a f t e r  d e v e l o p i n g  f u l l  i r r i g a t i o n  p o t e n t i a l  f rom a l l  t h e  sources. 
T h i s  f a c t  i s  a l s o  b rough t  ou t  by  t h e  S t a t e  I r r i g a t i o n  Commission i n  i t s  
r e p o r t .  I t  i s  the re fo re ,  obv ious  t h a t  s t a t e  w i l l  have t o  p r i m a r i l y  
depend on d r y  land  a g r i c u l t u r e  i n  o r d e r  t o  meet t h e  f u l l  requ i rement  o f  
f o o d  o f  t h e  S ta te .  I n t e n s i v e  e f f o r t s  w i  L l ,  t he re fo re ,  need t o  be made 
t o u a r d s  o p t i m a l  land  and w a t e r  use, b o t h  f rom t h e  s t a n d p o i n t  o f  
i n c r e a s i n g  a g r i c u l t u r a l  p r o d u c t i o n  and i m p r o v i n g  t h e  economy of t h e  
d r y l a n d  farmers. 

,Land  and wate r  a r e  two v e r y  i m p o r t a n t  n a t u r a l  resources  n o t  o n l y  f o r  
a g r i c u l t u r e  b u t  f o r  t h e  e x i s t e n c e  o f  L i f e .  U n l i k e  wa te r  which i s  a  
renewable resource, Land i s  n o t  renewable and t h e r e f o r e  Loss o f  s o i l  when 
i t  occurs  t h r o u g h  misuse and neg lec t ,  amounts t o  a  permanent l o s s  o f  t h e  
most i m p o r t a n t  means o f  p r o d u c t i o n .  S ince 88.5% area  of Maharashtra 
depends on n a t u r a l  p r e c i p i t a t i o n ,  i t  i s  v e r y  e s s e n t i a l  t h a t  t h e  two 
resources  v i z .  s o i l  and wate r  a r e  p r o p e r l y  conserved f o r  a c h i e v i n g  
s u s t a i n e d  and o p t i m a l  a g r i c u l t u r a l  p r o d u c t i o n .  

I n  d r y l a n d  f a r m i n g  i t  i s  i m p e r a t i v e  t h a t  every  d r o p  o f  wa te r  
r e c e i v e d  f rom n a t u r a l  p r e c i p i t a t i o n  goes i n t o  t h e  s o i l  and i s  p r o p e r l y  
conserved w i t h  minimum r u n o f f .  Improved r a i n f e d  f a r m i n g  would, 
t h e r e f o r e ,  c o n s i s t  o f  conserv ing  and o p t i m i s i n g  t h e  use o f  wa te r  resource  
i n  such a  manner t h a t  r a i n  wa te r  s t a y s  i n  t h e  s o i l  p r o f i l e  f o r  a  Longer 
d u r a t i o n  and i s  s l o w l y  r e l e a s e d  t h r o u g h  t h e  d r a i n a g e  L i n e  i n  t h a t  area. 
T h i s  would a l s o  r e s u l t  i n  t h e  streams i n  t h e  a rea  f l o w i n g  f o r  a Longer 
d u r a t i o n  and becoming p e r e n n i a l  o r  semi-perennia l .  Water f rom such 
st reams can t h e n  be used f o r  i r r i g a t i n g  c rops  whenever t h e  s o i  L p r o f  i ' l e  
g e t s  emptied. Thus r e c y c l i n g  o f  wa te r  would c o n t i n u e  b r i n g i n g  i n  i t s  
wake a  h i g h  p r o d u c t i v i t y  Level.  S ince t h i s  i s  t h e  p r i n c i p a l  means o f  
i m p r o v i n g  r a i n f e d  farming, an i n t e g r a t e d  development and management o f  
watersheds n a t u r a l l y  becomes t h e  p r ime s o l u t i o n  t o  t h e  problem. 

S t r a t e g y  f o r  D r y l a n d  Farming 

The s t r a t e g y  so f a r  f o l l o w e d  under A g r i c u l t u r e  Development e s p e c i a l l y  f o r  
f o o d  g r a i n  p r o d u c t i o n  uas a  s i n g l e  pronged a c t i v i t y  o f  c o n v e r t i n g  a rea  
under  t r a d i t i o n a l  c r o p  v a r i e t i e s  i n t o  h y b r i d  and h i g h  y i e l d i n g  v a r i e t i e s .  
T h i s  c o n v e r s i o n  a lone  l e d  t o  a  quantum jump i n  a g r c u l t u r e  p r o d u c t i o n  and 
has r e f l e c t e d  an impress ive  g rowth  i n  t h e  f o o d g r a i n  p r o d u c t i o n .  A stage 
has now reached when i n c r e a s e  by t h e  methods e a r l i e r  adopted w i l l  p rove  
more o r  l e s s  m a r g i n a l  as most o f  t h e  p o t e n t i a l  areas have been b rough t  
under  H y b r i d  and H igh  y i e l d i n g  v a r i e t i e s .  

Note c i r c u l a t e d  by t h e  D i r e c t o r a t e  o f  A g r i c u l t u r e ,  Maharashtra, 
a t  t h e  NABARD/ICAR/ICRISAT Workshop on  Watershed-based D r y l a n d  Farming 
i n  B lack  and Red S o i l s  o f  P e n i n s u l a r  I n d i a .  



The s t r a t e g y  f o r  d r y l a n d  f a r m i n g  now adopted b r o a d l y  c o ~ ~ t p r l s e s  o f :  

1. P r o v i s i o n  o f  b a s i c  l a n d  development i n f r a s t r u c t u r e  f o r  d r y l a n d  
fa rming  on  a  watershed b a s i s  so  as t o  enhance a  c a p a c i t y  o f  s o i l  
p r o f i l e  t o  r e t a i n  m o i s t u r e  ( T h i s  may be c a l l e d  t h e  harduare  
Component and 

2. a d o p t i o n  by fa rmers  themselves, u i t h  l o g i s t i c  and e x t e n s i o n  
suppor t  f rom Government o f  a p p r o p r i a t e  c r o p p i n g  systems and 
agronomical  p r a c t i c e s  based on  s o i l  type, use o f  seed o f  
improved v a r i e t y  and use o f  improved implements, optimum use o f  
f e r t i l i z e r s ,  p l a n t  p r o t e c t i o n ,  e t c .  i n  o r d e r  t o  minimse t h e  
r i s k  i n h e r e n t  i n  d r y l a n d  f a r m i n g  ( s o f t w a r e  i tems) .  

The t h r e e  o r g a n i z a t i o n a l  streams o f  A g r i c u l t u r e  Department v i z .  
Land and wate r  management, T  & V e x t e n s i o n  and I n p u t s  Supply Wing p r o v i d e  
t h e  L inkage  between hardware and s o f t u a r e  components o f  technology.  

Harduare Components 

The p r a c t i c e  so f a r  foLLowed i n  case o f  l and  development i n  d r y l a n d  area 
compr ised o f  programmes l i k e  c o n t o u r  bunding, graded bunding, n a l a  
bunding, Land development-cum-horit iculture, b e n c h - t e r r a c i n g  and 
r e c l a m a t i o n  o f  l and  drainage, e t c .  A n n u a l l y  an amount o f  Rs.20 c r o r e s  
were spent on these  works. The v a r i o u s  works done so f a r  a g a i n s t  
p o t e n t i a l  t i l l  March 1983 were below:  

......................................................................... 
Work 

SL. Name o f  Poten- done Targe t  
No. a c t i v i t y  U n i t  t i a L  t i l l  Balance f o r  

March ' 8 3  1983-84 ......................................................................... 

1. Contour IGraded Lakh 125.71 87.23 38.48 2.17 
bund i  ng ha. 

2. T e r r a c i n g  8.67 1.85 6.82 0.11 

3 .  Nala bunding Nos. 44941 36209 8732 3 5 ~ ' ~  

4. Land Develop- 
ment-cum- Lakh 5.34 0.95 k . 5 9  0.03 
H o r t i c u l t u r e  ha. 

5 .  Rec lamat ion  
of i 1 L d r a i  ned 0.68 0.18 0.50 0.02 
s o i  1  --_---------------------------------------------------------------------- 

These a c t i v i t i e s  have d e f i n i t e l y  he lped  t h e  s o i l  and m o i s t u r e  
c o n s e r v a t i o n  i n  t h e  d r y  fa rm ing  zone o f  Maharashtra and a l s o  he lped  
i n c r e a s e  i n  c rop  p r o d u c t i o n  t o  c e r t a i n  e x t e n t .  These land  development o r  
s o i l  c o n s e r v a t i o n  programmes i n  Haharash t ra  werf. c a r r i e d  o u t  i n d i v i d u a L L y  



i n  a  s c a t t e r e d  manner u n r e l a t e d  t o  each other, t i l l  Last  year. I t  was 
more a t o o l  f o r  p r o v i d i n g  employment f o r  r u r a l  unemployed and 
underemployed and t o  peop le  a f f e c t e d  by s c a r c i t y  r a t h e r  than  a mean ing fu l  
programme f o r  development o f  Land f o r  r a i s i n g  i t s  p r o d u c t i v i t y .  

D u r i n g  t h e  s c a r c i t y  o f  1982-83 i n  a d d i t i o n  t o  above a c t i v i t i e s  
s p e c i a l  programmes L i k e  (a) shap ing  and g r a d i n g  o f  d r y l a n d s  (b) on-farm 
d r y  land  development ( p a s t u r e  development and a f f o r e s t a t i o n )  and ( c )  
broadbeds and f u r r o w s  programmes were i n t r o d u c e d  as a Long t e r n  measure 
f o r  m i t i g a t i o n  o f  d rough t  i n  f u t u r e .  

The programme o f  Land shaping and g r a d i n g  o f  d r y l a n d s  i s  t a k e n  as an 
i n t e r b u n d  t r e a t m e n t  uhere con tour /g raded  bunding work has been c a r r i e d  
out: The technoLogy i n c l u d e s  r e d u c i n g  t h e  main s lopes  t o  0.8 t o  1.0% and 
L a t e r a l  s lopes  t o  0.2 t o  0.4%. T h i s  h e l p s  t h e  c o n s e r v a t i o n  o f  m o i s t u r e  
i n  s i t u  and enab les  t h e  s o i l  p r o f i l e  t o  r e t a i n  t h e  same. 

b. ~n-Fgym-Dr~-Lgnd-De~g~o_pmgnt ( p a s t u r e  development and a f f o r e s t a t i o n ) :  

T h i s  OFDLD programme comprises o f  pasture-cum-t ree c r o p p i n g  on sha l low 
s o i l s  uhere a r a b l e  c rops  cannot be grown. Leguminous grasses l i k e  
stylo-Hamata and Sty lo-Scabra w i t h  s u i t a b l e  t r e e  c rops  a r e  p l a n t e d  under  
t h i s  programme. Th is  i s  m a i n l y  a t r e a t m e n t  t o  Lands i n  c a p a b i l i t y  
c l a s s e s  t o  V t o  V I I .  

T h i s  programme c o n s i s t s  o f  l a y i n g  t h e  whole land  a l t e r n a t e l y  i n t o  beds o f  
150  cm t o  u i d t h  and f u r r o w s  o f  1 5  cm u i d t h .  The beds and f u r r o w s  a r e  
l a i d  o u t  a t  a  grade o f  0.2% t o  0.4% depending on t h e  s o i l  type. The 
techno logy  evo lved  by ICRISAT Hyderabad i s  found  p a r t i c u l a r l y  u s e f u l  i n  
deep b l a c k  s o i l s  i n  assured r a i n f a l l  zone i n  Maharashtra, where d ra inage  
become a problem and v e r y  o f t e n  i n t e r f e r e s  w i t h  t i l l a g e  o p e r a t i o n s .  

Opera t ions  a t  ( a )  (b)  & ( c )  supra  a r e  c a r r i e d  o u t  i n  i d e n t i f i e d  
watersheds. D e t a i l s  a r e  f u r n i s h e d  i n  S ta tement - I1  at tached.  SoiL 
c o n s e r v a t i o n  works u e r e  so f a r  c a r r i e d  ou t  ' i n d e p e n d e n t l y  due t o  which 
f u l l  p o t e n t i a l  o f  t h e  area c o u l d  n o t  be e x p l o i t e d .  Wi th  t h e  i n t r o d u c t i o n  
of above ment ioned i n t e r b u n d  t r e a t m e n t s  t h e  S t a t e  Government has now 
dec ided  t o  implement s o i l  c o n s e r v a t i o n  measures on a comprehensive 
watershed development b a s i s  (COWDEP) f o r  d r y l a n d  farming.  Under t h i s  
programme t h e  s o i  L c o n s e r v a t i o n  works a r e  now b e i n g  c a r r i e d  ou t  on a 
watershed b a s i s  i n  an i n t e g r a t e d  manner t o  a s a t u r a t i o n  p o i n t  which by an 
i n c r e a s e  i n  m o i s t u r e  c o n s e r v a t i o n  i n  s o i l  i s  e f f e c t e d .  T h i s  combined 
w i t h  propagation o f  b e t t e r  agronomical  p r a c t i c e s  th rough  i n t e n s i v e  
e x t e n s i o n  w i l l  go a Long uay towards s t a b i l i s i n g  y i e l d  under  r a i n f e d  
f a r m i n g  o f  t h e  s t a t e .  The work 1s now i n  p r o g r e s s  i n  s e v e r a l  watersheds 
i n  t h e  State.  Statement- I  a t t a c h e d  t o  t h i s  n o t e  i n d i c a t e s  t h e  number o f  
watersheds se lectea,  d i s t r i c t w i s e ,  f o r  t h e  programme. Many o f  these  
watersheds a r e  now under implementat ion.  



Page 4 

Llnkrga ulth extension 

Governrient h a v e  a l s o  drawn up  a  scheme f o r  comprehensive l i n k a g e  o f  l a n d  
development work w i t h  p r o f e s s i o n a l  ex tens ion .  E x t e n s i o n  s t a f f  u o u l d  be 
u s e f u l  f o r  assess ing  t h e  fa rmers '  response t o  Land development works, 
c r e a t i n g  awareness amongst fa rmers  and m o t i v a t i n g  them t o  go i n  f o r  l a n d  
development themselves and f o r  e n s u r i n g  optimum u t i l i z a t i o n  o f  t h e  
i n f r a s t r u c t u r e  c r e a t e d  i n  t h e i r  f i e l d s  by b a c k i n g  them w i t h  necessary 
e x t e n s i o n  suppor t  f o r  a d o p t i o n  o f  improved a g r i c u l t u r a l  p r a c t i c e s .  

Watershed development on  these  l i n e s  i s  a l r e a d y  underway. So f a r  
more t h a n  a  thousand ua te rsheds  have been d e l i n e a t e d  and t h e i r  p r o j e c t  
p r o f i l e s  p repared  a f t e r  work ing  o u t  d e t a i l s  o f  t h e  Land t r e a t m e n t s  needed 
t o  be implemented. Necessary arrangements f o r  b a c k i n g  up  t h e  
i n f r a s t r u c t u r e  o f  l and  development so created, w i t h  t h e  e x t e n s i o n  
support,  have a l s o  been made by p r o v i d i n g  T  & V E x t e n s i o n  s t a f f  i n  t h e  
v i l l a g e s  where programme i s  planned. I t  has a l s o  been ensured t h a t  one 
o u t l e t  f o r  supp ly  o f  c r i t i c a l  i n p u t s  as f a r  as p o s s i b l e  i s  opened i n  t h e  
v i l l a g e  i t s e l f  o r  w i t h i n  a  reasonable d i s t a n c e  from t h e  v i l l a g e .  

The scheme i s  des igned t o  t a k e  t h e  farmers f rom t h e  p r e s e n t  l e v e l  o f  
techno logy  i n  a g r i c u l t u r a l  p r o d u c t i o n  t o  h i g h e r  Leve l  o f  techno logy  which 
would s u b s t a n t i a l l y  i n c r e a s e  t h e i r  fa rm incomes. However, t h e  e n t i r e  
success o f  t h e  scheme u i L l  depend upon t h e  invo lvement  o f  s m a l l  and 
m a r g i n a l  fa rmers  who c o n s t i t u t e  a  Large number o f  f a r m i n g  p o p u l a t i o n .  
Wh i le  t h e  farmers a r e  b e i n g  m o t i v a t e d  t o  s w i t c h  over  t o  t h e  use o f  
improved and h y b r i d  seeds and aLso f e r t i l i z e r  use i n i t i a l l y  even i n  s m a l l  
doses t h r o u g h  t h e  seeds and f e r t i l i z e r  m i n i k i t  t r i a l s ,  t h e  ma jo r  
c o n s t r a i n t  f o r  a d o p t i o n  o f  s o f t w a r e  components on Large s c a l e  would 
m a i n l y  be a v a i l a b i l i t y  o f  s h o r t  t e r m  c r e d i t .  

As ue see today most o f  t h e  s m a l l  and m a r g i n a l  farmers b e i n g  
d e f a u l t e r s  a r e  n o t  e l i g i b l e  f o r  any k i n d  o f  f r e s h  c r e d i t .  The i s s u e  uas 
t h e r e f o r e ,  t a k e n  up w i t h  t h e  NABARD uho have shown u i l l i n g n e s s  t o  
c o n s i d e r  p r o v i d i n g  s h c r t  te rm c r e d i t  t o  s m a l l  farmers d e f a u l t e r s ,  
c o n s i d e r i n g  t h e  h i g h  t e c h n o l o g i c a l  c o n t e n t  o f  t h e  programme. 

The programme has c r e a t e d  a  l o t  o f  i n t e r e s t  amongst fa rmers  and i t  
i s  expec ted  t o  y i e l d  s p e c t a c u l a r  r e s u l t s  o v e r  t h e  nex t  few years.  More 
and more ua te rsheds  u i  1  L oe covered under  t h e  programme every  year. 



STATEMENT I - LIST OF WATERSHEDS SELECTED FOR INTEGRATED DEVELOPMENT 
FOR 1983184 - 1986187 

No. o f  WATERSHEDS s e l e c t e d  under  

' DISTRICT COWDLI, 
No. - WGD DPAP - - KRISHI 

(Norma 1 PANDHARI TO'TAL - 
programme) WATERSHEDS 

Nashik 

Dhule 

J a lgaon  

S a t a r a  

Sang1 i 

KO 1 hapur 

Nagpur 

Bhanda r;i 

Chandrapur 

Gadchiro l  i 

Thane 

Ra i gad 

Ratnag] r'i 

Sindhudurg 

Ahmednagar 

I'une 

So 1 apur  

Xmravat i 

B u l d h a n a  

Ycotmal 

Parbhan i 

Wardha 

Aurangabad 

0srnanab;ld 

Beed 

Akola 

J a l n a  

Nanded 

La tu r  

TOTAL : 106 395 153 - 16 1 11(1 --- 



STATEMENT I1 - SHOWING WORK DONE UNDER SHAPING AND GRADING OF DRYLANDS, 
PASTURE DEVELOPMENT AND AFFORESTATION ON PRIVATE LANDS 
AND BROAD BEDS AND FURROWS IN IDENTIFIED WATERSHEDS DURING 
1982 and 1983. 

Shaping & P a s t u r e  develop Broad Beds 
S1. Grading o f  mcnt and a f f o r e s -  and Furrows D i s t r i c t  d ry lands  
No. t a t i o n s  on p r i v a t e  

(Ha) l ands  (Ha) 

Ahmednagar 

Pune 

So lapur  

Na's i k 

Dhule 

Ja lgnon  

S a t a r a  

Sangl i 

J a l a n a  

Beed 

Parbhanl 

La tu r  1 
Osrnanabad 1 
Nanded 

Amravat i 

Akola 

Buldhana 

Yeotm;~l 

Nagpur 

Bhandara 

Chandrapur 

G a d c h i r o l l  

T o t a l  1982J .j 8 5 3 1158  
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INTERNATIONAL CROPS RESEARCH 3WSTITUTE FOR THE 
SEMI-ARID TROPICS 

L D S w i n d a l e  
D i r e c t o r  G e n e r a l  
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I C R I S A T  P a t a n c h e r u  P 0 
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In te rna t rona l  C r o p s  R e s e a r c h  I n s t 2 t u t e  for 
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I C R r S A T  Patancheru P 0 
Andhra Pradesh 502 324  I n d k a  



S M V i r m a n i  
L e a d e r ,  F a r m i n g  Systems R e s e a r c h  P r o g r a m  
I n t e r n a t i o n a l  C r o p s  R e s e a r c h  I n s t i t u t e  for 
the SemA-Arid  T r o p i c s  
I C R I S A T  Patancheru P 0 
Andhra Pradesh 502 324 I n d i a  

M von Oppen 
Leader, E c o n o m i c s  P r o g r a m  
I n t e r n a t i o n a l  C r o p s  R e s e a r c h  I n s t i t u t e  for 
the  S e m i - A r i d  T r o p i c s  
I C R I S A T  Patancheru P 0 
Andhra Pradesh 502 324 I n d i a  

T W a l k e r  
P r i n c i p a l  E c o n o m i s t  
I n t e r n a t i o n a l  C r o p s  R e s e a r c h  I n s t i t u t e  for 
the S e m i - A r i d  T r o p i c s  
X C R X S A T  Patancheru P 0 
Andhra Pradesh 502 324 Ind ia  

E E Ahmed 
M i n i s t r y  of Planning and E c o n o m i c s  
G o v e r n m e n t  of Sudan 
Khartoum 
Sudan 

M G o p a l a k r k s h n a n  
A g r t c u l t u r a l  Production C o n a o t s s ~ o n e r  
Food & A g r i c u l t u r e  D e p a r t m e n t  
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H y d e r a b a d  500 022 
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Secretary 
Food & A g r f c u l t u r e  
Food & A g r i c u l t u r e  D e p a r t m e n t  
G o v e r r r m e n t  of Andhra Pradesh 
H y d e r a b a d  500  022 
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Forests & Rural Development Department 
Government of Andhra Pradesh 
Hyderabad 500 001 
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Government of Andhra Pradesh 
Hyderabad 500 001 
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Government of Andhra Pradesh 
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Hyderabad 500 001 
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General .Manager 
Andhra Bank 
Andhra Bank Building 
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Post Box No 161 
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G P Prabhu 
Manager 
Agricultural Finance Department 
Canara Bank 
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post Box No 6648 
Bangalore 560 002 



A R Pate1 
Manager 
Agricultural Finance Department & 
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Syndicate Bank 
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Director (Projects) 
Agricultural Finance Corporation Ltd 
Dhanraj Mahal 
Shivaji Marg 
Bombay 400 039 

P S Kundu 
Project 
Agricultural Finance Corporation Ltd 
Dhanraj Maha1 
Shivaji Marg 
Bombay 400 039 

V Kamaraju 
Project Executive 
Agricultural Finance Corporation Ltd 
Hyderabad 500 004 

NATIONAL COOPERATIVE DENELOPMENT CORPORATION 

N L N Murthy 
Dir,ector ( Marketing ) 
National Cooperative Development Corporatfon 
4 S i r i  ' institutional Area 
Hauz Khas 
New Delhi 110 016 

WORLD BANK 

A Appa Rao 
Agriculturist 
World Bank 
21 Jorbagh 
New Delm 110 003 



NABARD-ICAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1 9 8 3  

PARTICIPANTS' ARRIVAL INFORMATION 

S1 N A M E A R R I V A L  PLACE OF 
No FROM DATE TIME F l t . N o . /  STAY 

TRAIN 

1 B VENKATA RAO BOMBAY 1 / 1 0  1 8 3 5  IC-117 DORMITORY 

2 S E ARANHA BOMBAY 1 / 1 0  1 8 3 5  IC-117 DORMITORY 

3 M JOTHI BANGALORE 1 / 1 0  1 9 3 0  IC-404 DORMITORY 

4 C LINGARAJ URS BANGALORE 1 / 1 0  1 9 3 0  IC-404 DORMITORY 

5 S N DUBEY JABALPUR 2/10 0 5 2 0  D a k s h i n  DORMITORY 
E x p r e s s  
S e c t b a d  

6 P B SANGLE BOMBAY 2/10 0550  Bombay DORMITORY 
E x p r e s s  
Nampal l y 

7 B P GOKHALE PUNE 2/10 0 5 5 0 .  11 OWN ARRANGE- 

MENT - NO 
TIW ;PORT 

8 N R PAWAR PARBHANI 2/10 0 7 1 5  Manmad- DORMITORY 
K a c h i g u d a  
F a s t  P a s s  
enger 
S e c  ' b a d  

9 NLNMURTHY NEW DELHI 2 /10  0 8 1 5  IC-439 DORMITORY 

1 0  A APPA RAO NEW DELHI 2/10 0 8 1 5  IC-439 HOTEL BXNJARA 

11 KUM HIRANANDAN1 BOMBAY 2/10 0 9 3 0  IC-127 DORMITORY 

1 2  R C JAIN & WIFE BHOPAL, 2/10 1 4 1 0  AP EXP I C  GUEST HOUSE 

SEC \BAD 

1 3  D G S H m  BHOPAL 2/10 1 4 1 0  
11 HOTEL ASHOKA 

1 4  SRJVASTAVA BHOPAL 2/10 1 4 1 0  
II HOTEL ASHOKA 

15 6 S SACHDW BHOPAL 2/10 1410.' 1' 
DORMITORY 

1 6  S S CHIBBER NEW DELHI 2/10 1 7 4 5  IC-403 DORMITORY 



NABARD-ICAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1983 

P A R T I C I P A N T S '  ARRIVAL INFORMATION 

S 1  N A M E  
NO 

A R R I V . A  L PLACE OF 
FROM . DATE T I M E  F l t  . N o . /  STAY 

T R A I N  

M.V. GADGIL 

M,N. DANDEKAR 

3 K ARORA 

V GOVINDARAJ 

P R NAYAK 

K P SURENDRANATH 

K ROY 

P S KUNDU 

R K DATTA 

D V D I X I T  

J S P A T I L  

G S KALRA 

R C GUPTA 

BOMBAY 

BOMBAY 

BANGALORE 

BANGAMRE 

BANGALORE 

BANGAMRE 

BOMBAY 

BOMBAY 

BOMBAY 

PUNE 

BOMBAY 

BOMBAY 

BOMBAY 

DORMITORY 

OWN ARRANGE- 
MENT - NO 
TRANSPORT 

DILKUSHA. t ,  6 

PC GUEST HOUSE 

DILKUSHA R-N* 3 

SAROVAR 

SAROVAR 

DORMITORY 

DORMITORY 

DORMITORY 

DORMITORY 

3 0  K N SAKSENA BOMBAY 2 / 1 0  2 0 2 0  IC-119 a!mm 
3 1  S P MUKERJI NEW DELHI  3 / 1 0  0 8 1 5  I C - 4 3 9  STATE GUEST- 

NO TRANSPORT 

3 2  K N ARDHANAREESWARAN NEW DELHI  3/10 0815 I C - 4 3 9  I C  GUEST HOUSE 

33 A C GARG NEW DELHI  3/10 0815 I C - 4 3 9  DORMITORY 

AURANGABAD 3 / 1 0  0845 AJANTA EXP DILKUSHA Nu B 
S E C  'BAD 

35 SANT DASS BOMBAY 3 / 1 0  0930 1 '2 -127  I C  GUEST HOUSE 

36 R SUNDARAVARADHAN BOMBAY 3/10 1835 I C - 1 1 7  ASHOKA 

3 7  V K R KOLHATKAR BOMBAY DORMITORY 

38 KASHI VISWANATH BANGAMRE DORMITORY 

39 MUNSHI GOYAL BHOPAL DORMITORY 



NABARD-ICAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1 9 8 3  

P A R T I C I P A N T S '  ARRIVAL INFORMATION 

S 1  N A M E  A R R I V . A  L P U C E  O F  
N o  FROM DATE T I M E  F l t . N o . /  STAY 

TRAIN 

40 P P SHARMA 

4 1  V I T T A L  ROY 

4 2  A R PATEL 

4 3  S P MISHRA 

4 4  B P BHARGAVA 

4 5  R S DESHPANDE 

46  K R SAHU 

47. SOMNATH SOM 

NEW DELHI  

BANGALORE 

BOMBAY 

BHOPAL 

BHOPAL Z \ I Q  a- pA+-p- 
%' LePI 

BHOPAL 

BOMBAY 

NEW DELHI 3/10 0815 IC-439 

DORM1 TORY 

DILKUSHA &pi..\ 

SAROVAR 

S AROVAR 

SAROVAR 

ASHOKA 

ASHOKA 

DILKUSHA 

48.  B . D .  SRIVASTAV 



NABARD-ICAR-ICRISAT WORKSHOP. 

3-4 OCTOBER 1983 

Name of P a r t i c i p a n t  A f f i l i a t i o n  f Arrival I place o f  I i D e p a r t u q e  I Food 
D a t e  I T i m e  I F l t . N o . /  D a t e  I T i m e  i Fit-No. 

j Name of 

I 1 I hrs. hrs .  f 

1 f I I I i i 
I f / D e p t .  of 1/10 1 1930 / I C  - 4 0 4  1 E o r m i t a r y  4 / 1 0  / 1830 1 I C  - 4 0 3 /  NV 

I A g r .  B a n g a l o r e  i I I I I I I I 

i ! I ! ! I I I 

3 C. LINWIUW "RS 
I I I I I I I I I I D e p t . o f  1 1/10 / I 9 3 0  j I C - 4 0 4  4 / 1 0  j 1830 1 I C  - 4 0 3  1 NV 

1 A g r .  E b n g a l o r e  I I I 
I ! ! I I ! I 

i 
4 1 S.N. DUBEY 

I 
I 

- - -  
i i I I i I I i i 

D i r e c t o r  of j 2 / 1 0  1 0 5 2 0  1 S o u t h e r n  D o r m i t d r y  1 4 / 1 0  1 2 1 4 5  f s o u t h e r n  NV 
j R e s .  - 1 I I &press I . I 

I I E x p r s s s  1 
1 Jabalpur 1 I I 

I 1 S e c ' b a d  1 I 1 S e c ' b a d  I ! 1 I 

i i i ; I I I 

5 j N.L.N, MJRTY i NCDC 1 2 / 1 0  j 0815 1 IC - 4 3 9  I D o r m i t a r y  4 / 1 0  j 2 0 2 0  j I C  - 4 0 4  1 
I I N e w  D e l h i  I I I I I I I 

I 
I 

I I 
I I I I I 1 I I 

6 1 A. APPA RAO ' j W o r l d  B a n k  i 2 / 1 0  j 0815 i I C  - 4 3 9  j H o t e l  1 4 / 1 0  2 0 2 0  1 I C  - 4 0 4  1 NV 
I I 

I ( New D e l h i  B a n j a r a  I I I 
I I I I I 

I 
I 

I I I I I 

i Bank OE 8 : B.P. WKHALE 1 2 / 1 0  0 5 4 0  5/10 1 2 0 5 5  j Bombay j NV 
I I M a h a r a s t r a  I I I I E x p r e s s  I 

I I P u n e  I I I 









NABARD-ICAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1983 

S1-l Name of. P a r t i c i p a n t  I A f f i l i a t i o n  I place of t I Food 

I - 
--- ..................... --------------- No- L 

1 

I 

I I i i i i 
31 1 B. VENKATA RAO I NABARD In0 1 1 8 3 5  1 I C  - 117 1  it^^^ I , s/la 1 2 1 0 0 1  IC- 

i i I i I i I 
I I I 1 
1 I 

I 1 I I 

33 K.N. SAKSENA 1 NABARD 1 2 / 1 0  2 0 2 0  1 I C  - 119 H o t e l  j 5 / 1 0  1 2 1 0 0 ;  I C  - 1 2 0  j 
I B o m b a y  I I I I A s h o k a  , 

I I I 
! ! - 8 ! - f ! ! ! ! I 

36 1 G.S. KALRA 

I 

34 j S _ E .  ARANHA I NABARD 
1 / 1/10 1 1835 j I C  - 117 i Domitory 1 4 / 1 0  / 2 1 0 0  1 IC- 1 2 0 1  

i NABARD 1 2 / 1 0  1 2 0 2 0  1 I C  - 119 D o r m i t o r y  1 4 / 1 0  f 2 1 0 0  1 I C  - 1 2 0  1 
1 B o m b a y  I I I I I I I I 
I I I I I I t 

I I I I I I 

: B o m b a y  I 
I 

I 
1 

I 
1 

I i I I I I I I I I 
I I I I I 

I I 1 1 I I 

3 7  1 P.B.  SANGLE 
I 
1 NABARD 1 2 / 1 0  1 0 5 5 0  1 3 1  DN D o r m i t o r y  j 5 / 1 0  / 2 1 0 5 /  3 2  UP ! 

I I I 
I 1 B o m b a y  1 B o m b a y  EXF( I I B o m b a y  j 
! ! ! I 1 N a m p a l l y  I I 

I I I ~ x D r e s S  I 
I i i I I I I I 

I I ~ a k p a l l d  
I 

38 1 R. SUNDARAVARADHAN j Nk3AP.D 
I I 1 j 3/10 1 1835 1 I C  - 1 1 7  I H o t e l  

I I 1 1 1 5 / 1 0  1 2 1 0 0 1  I C -  1 2 0  ( V 

J 
I 

I I 
I 

I I 
I 

I B o m b a y  I I I I I 
I A s h o k a  ! t I I I 

a R.K. DATTA 

I 

I 

I 
I I I I 

) NABARD 1 2 / 1 0  1 2 0 2 0  ( I C  - 119 f 4/16 1 2 1 0 0 1  
I I I I I 

I I B o m b a y  f . I 1 IC - 120 ps2 
! ! ! I ! ! ! I I I 

I 



NABARD-ICAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1983 

-------------------------------------------------------------------------------------------------------------- 
Name of Participant 

I 
Affiliation Arrival Departqe 

Name of 

...................... 

M.V. GADGIL 

1 I 
I 

I I ! 
I I I 

KASHI VISWANATH NABARD 
I 1 1 

j I Bangalore I I 1 
1 I 

I 
I 1 f I 

I 
1 I I I I I I 

R.C, GUPTA 1 W A R D  4/10 1 2100 IC - 1201 
I I I I I I I I 

I I I I I I 
I I I I I I I 

I I I I I 
1 I I I I I 

I I I I I I I I R. S . DESHPANDE NABARD I I I Hotel I I 
I I I I 

I I Ashoka . f I I 
I I I I 

I I I I 
I I I I I I 

I I I 
I I I 

I 
MUNSHI GOYAL I Project 

I I I I 
I I I I 

I I I f Coordinator I I I I 
I I I 

I I I 1 1 I 
I I I 

I I I I I I 
I I I I 

G.S. SACHDEV ' Add1 . Director ! I I I 
I 

I f of Agr 
I I 

I 

Bhopal 
I I 
I I I 

I I 
I I I I I 

I - I I L 
I '  I 

P.P. SHARMA I am I I I 

f New Delhi f 1 
I I 

I 
I 1 I I 
I I I I I 





WARD--1CAR-ICRISAT WORKSHOP 

3-4 OCTOBER 1983 

I I I I I I I I I 

55 ! K. SUBRAHMANYAM ( ~ecy. FLRD j I I I I 

I I 

I I 

r LOCAL  I i 
I 

f Dept. I I 
I 1 

I 
I : Hyderabad ! I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I I I I I I I 

I I 
I 

I 

Director 56 / V.K. Srinivasan I I I 1 I I I I 
I LOCAL I I I V 

I 
/ Inst. Fin. I I 

I I I 
I 
I 

I 
I 

Hyderabad ! 
I 

I 1 

I 

I I I I I I 

I 
I 

I 
I I I I 

I I 

57 1 J. BATJUT I '  
I JB.Dir.of I I I I I I 

LOCAL I ! V 
I Agr. I I I I I I 

I 
I 

I I 

j Hyderabad j ! 
I 
I ! I ! 

I I I 

I I I I 
58 1 B. PRATAP REDDY I V.C. APAU I I 

I Hyderabad j I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I I I I I 
I I LOCAL I I I I N V  
I I 
I I I 
I I 

I 
I 

I I 

1 
I 
I 

f APAU 59 : S . N .  RAO I I 

I I Hyderabad ! 

I 
I I I 

I 1 I 
I I I 

I I I 
I 

I 

I 
I I 

I 

I 
I 

I 

I I I 
I I 

I 
I 

+ 
I I I 

I 
I I I I I 





LC' 






	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000038.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif
	00000043.tif
	00000044.tif
	00000045.tif
	00000046.tif
	00000047.tif
	00000048.tif
	00000049.tif
	00000050.tif
	00000051.tif
	00000052.tif
	00000053.tif
	00000054.tif
	00000055.tif
	00000056.tif
	00000057.tif
	00000058.tif
	00000059.tif
	00000060.tif
	00000061.tif
	00000062.tif
	00000063.tif
	00000064.tif
	00000065.tif
	00000066.tif
	00000067.tif
	00000068.tif
	00000069.tif
	00000070.tif
	00000071.tif
	00000072.tif
	00000073.tif
	00000074.tif
	00000075.tif
	00000076.tif
	00000077.tif
	00000078.tif
	00000079.tif
	00000080.tif
	00000081.tif
	00000082.tif
	00000083.tif
	00000084.tif
	00000085.tif
	00000086.tif
	00000087.tif
	00000088.tif
	00000089.tif
	00000090.tif
	00000091.tif
	00000092.tif
	00000093.tif
	00000094.tif
	00000095.tif
	00000096.tif
	00000097.tif
	00000098.tif
	00000099.tif
	00000100.tif
	00000101.tif
	00000102.tif
	00000103.tif
	00000104.tif
	00000105.tif
	00000106.tif
	00000107.tif
	00000108.tif
	00000109.tif
	00000110.tif
	00000111.tif
	00000112.tif
	00000113.tif
	00000114.tif
	00000115.tif
	00000116.tif
	00000117.tif
	00000118.tif
	00000119.tif
	00000120.tif
	00000121.tif
	00000122.tif
	00000123.tif
	00000124.tif
	00000125.tif
	00000126.tif
	00000127.tif
	00000128.tif
	00000129.tif
	00000130.tif
	00000131.tif
	00000132.tif
	00000133.tif
	00000134.tif
	00000135.tif
	00000136.tif
	00000137.tif
	00000138.tif
	00000139.tif
	00000140.tif
	00000141.tif
	00000142.tif
	00000143.tif
	00000144.tif
	00000145.tif
	00000146.tif
	00000147.tif
	00000148.tif
	00000149.tif
	00000150.tif
	00000151.tif
	00000152.tif
	00000153.tif
	00000154.tif
	00000155.tif
	00000156.tif
	00000157.tif
	00000158.tif
	00000159.tif
	00000160.tif
	00000161.tif

