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SEEDLING ESTABLISHMENT AND CROP STANDS I N  RAE1 SORGHUM 

(Rabi 1981 -82) 

The p roduc t ion  o f  sorghum i n  many p a r t s  o f  t h e  SAT i s  thought  t o  be 

adverse ly  a f f e c t e d  by poor crop stands. Some l e v e l  o f  q u a n t i f i c a t i o n  o f  

t h e  problem i n  t h e  farmers f i e l d s  i s  found t o  be necessary a t  t h e  p lann fng  

stage o f  f u t u r e  exper imenta l  work on t h i s  problem. 

A sys temat i c  survey was taken up i n  a v i l l a g e  dur ing  t h e  k h a r i f  1981 

season (a l ready  r e p o r t e d ) .  On a s i m i l a r  l i n e ,  i n f o r m a t i o n  on seed and 

sowing p r a c t i c e s  and seed l ing  and crop stands were c o l l e c t e d  from some 

v i l l a g e s  which come w i t h i n  t h e  r a b i  t r a c t  o f  Maharashtra s t a t e  and B i  j a p u r  

d i s t r i c t .  

S o i l s  i n  these v i l l a g e s  a re  b lack  w i t h  a h i q h  water ho ld ing  capac i t y .  

Land p r e p a r a t i o n  and sowing opera t ions  a re  c a r r i e d  ou t  w i t h  t r a d i t i o n a l  

implements. Sorghum i s  mos t l y  grown s o l e  o r  ' i n te rc ropped '  w i t h  s a f f l o w e r  

o r  l i nseed .  F e r t i l i z e r  a p p l i c a t i o n  was almost n i  1 .  F i e l d s  were m o s t l y  

f r e e  of weeds a t  t h e  t ime o f  second e n t r y  which co inc ided  w i t h  t h e  boot  

stage. 

Method o f  survey 

Two s e t s  o f  observat ions were made. In format ion.  on sowing p r a c t i c e  

and seed m a t e r i a l  were c o l l e c t e d  i n  e a r l y  October and l a t e r ,  i n  December 

(21-12-81 t o  31-12-81), t h e  same ' f ie lds  were v i s i t e d  and stand counts were 

recorded. 
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THE D I S T R I B U T I O N  O F  S O I L  TYPES AND R A I N F A L L  

1 



Seed m a t e r i a l :  Seed samples c o l l e c t e d  a t  the t ime o f  sowing were brought 

t o  the  labora to ry  i n  polythene bags. Germinab i l i t y  o f  these samples were 

t es ted  i n  the  labora to ry .  

Observations made a t  the t ime of sowing: Information on land preparat lon,  

depth o f  sowing, row w id th  and seeding r a t e  was c o l l e c t e d  a t  the  t ime o f  

sowing. S o i l  samples from the top 2-12 an were c o l l e c t e d  for  es t ima t ing  

the  water content. These samples were brought t o  the labora to ry  i n  cans 

sealed w i t h  a water t i g h t  seal .  S o i l  temperatures a t  the seed zone were 

a1 so recorded. 

Observations on crop stand: Stand counts were taken i n  December. A l l  

p l a n t s  (damaged and hea l thy )  were counted i n  6 m lengths frm 5 adjacent 

rows a t  3 random loca t ions  i n  a f i e l d .  The heal thy p lan ts  ( f i n a l  s tand)  

were then counted separately. The f i r s t  count represents the seedl ing 

popu la t ion  ( %  emergence) and the second the  p o t e n t i a l  f i n a l  stand. 

Resul t s  

Seed: Type M35-1 (Malthandi) was the most comnon v a r i e t y  grown i n  the  r a b i .  - 
It was sown i n  74.5% f i e l d s .  The t r a d i t i o n a l  v a r i e t i e s  5-4-1 Muguthi and 

Dagadi were a l so  found i n  B i j a p u r  and Maharashtra respec t i ve ly .  A t o t a l  

absence o f  hybr ids o r  any o the r  h igh y i e l d i n g  ( H Y V )  sorghum appear t o  be a 

p o i n t  o f  specia l  i n t e r e s t .  

Source: 95% o f  the  farmers used t h e i r  own seed kept  from the prev ious year .  

Seed t reatment :  About 48% farmers t rea ted  the seeds before sowing. 29% used 

sulphur  powder and the  r e s t  e i t h e r  bu l l ock  u r i n e  alone o r  i n  combination w l t l  

sulphur. 
_____-__----------------*--------------------------------------------------- 

* Germinabi 1 i t y  r e f e r s  t o  the  percent germinat ion 
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FOOF NOTES 

4* The f i e l d  f o r  foundation seed wes in f luded w i t h  a view t o  observe what goes on when 
recommendation i s  followed as against what happens i n  the real  world. 

21 22 23* These f i e l d s  were a t  resowing when sampled; very poor seedling stand from the f i r s t  
sowing done i n  ea r l y  September, made resowing necesgary (Sholapur - Mohol). 

40 41 e41 ' These f i e l d s  may receive i r r i g a t i o n  a month a f t e r  sw ing .  These are the only 
en t r i es  which get t h i s  exception i n  t h i s  survey (Ahmednagar - ~ a h u r i ) .  

2* Mixed - Sorghum and Safflower 

81* Mixed - Sorghum and Linseed 

87" nixed - Sorghum and Chickpea 

88" Mixed - Sorghum and Chickpea 

91" Mixed - Sorghum and Chickpea 

92* Mixed - Sorghum and Lathyrus 

96* Mixed - Sorghum and Linseed 



Unl ike the s i tuataon i n  kha r i f ,  no seed damage was observed i n  tha 

rab i  . 
Geninab i  li t y :  Germination percentages were general ly high. Nonetheless, 

there were cases where the percentage f e l l  below 50. The v a r i a b i l i t y  I n  

g e n i n a t i o n  percentage does not seem t o  be re la ted t o  the cul  t i v a r  vrrfety 

o r  seed treatment. Once again, these geminat ion  percentages do no t  appear 

t o  have inf luenced the f i e l d  emergence. I n  fact ,  there are Instances whet% 

f i e l d  emergence I s  r e l a t i v e l y  higher than the germinatlon percentago 

(Table 2 ) .  This s i t ua t i on  re i t e ra tes  the f u t i l i t y  o f  standard g e n n i ~ t i o n  

tes ts  t o  pred ic t  f i e l d  performance. 

So i l  types and land preparation: The s o i l s  were mostly black and var led  

much i n  depth, Many of the shallow s o i l s  were also very stoney (chelka) I n  

nature. Only a few f i e l ds  were ploughed before sowing (23%),  A c o m m  

prac t ice  was t o  use a wooden harrow p r i o r  t o  sowing. Land preparat ion did 

not inf luence emergence ( r L  = 0.0001 when regressed on 'plough' and 'no 

plough' s i t ua t i on ) ,  As these implements are l i g h t  they do not a l t e r  tha  

s o i l  p r o f i l e  very much. I n  many places the previous season's residua had 

not been removed from the f ie lds .  Most o f  the f l e l d s  (80%) were khrrlf 

fal lows. 

Sowing: Sowings were done by bul lock drawn d r i l l s .  Only two fatmers usad 

seed-cum-fert i l izer d r i l l .  Depth o f  sowing var led from 3 t o  15 m, th ls  

var iab i  1 i t y  d i d  not  depend on the equipment used o r  -the c u l t  i var  vartrty 
e 

sown. I n  any case s w i n g  depth does not  seem t o  have i n f l u e  rced pcrccnUgc 

emergence (r2 = 0.09). 



Physical condi t ions a t  scminp: The s o i l  water content ( %  o f  dry weight) a t  

t h e  t ime o f  sowing ranged from 20 - 40% and seed bed temperature from 25 

t o  37 OC. The s o i l  moisture and temperature, observed i n  t h i s  r a b l  p m l s e d  

a good emergence performance. Again, the re  seemed t o  be no incidence o f  

s o i l  c rus t ing  as there were not  any ra ins  t o  'seal  o f '  the s o i l  a f t e r  s w l n g ,  

Populations: Seeding r a t e  and seedling populat ion and f i n a l  stand are g lvan 

i n  Tables 1 and 2 respec t i ve ly .  

160,000 p lantstha i s  the  r e c m e n d e d  populat ion f o r  r a b i  (AICRPDA). 

However, as shown i n  Table 1, 56% o f  the farmers p lanted t o  dens i t i es  we l l  

above t h i s  f igure.  32% planted more than twice the recomnended rate,  I n  

a r a b i  environment one might consider populations o f  the  order o f  250,000 

o r  more as exceedingly h igh.  However, the  p l a n t  populations r e a l i s l n g  m r e  

o f t e n  from such h igh  seeding rates were less than 60% (see Table 2).  

As f o r  seedling populat ion,  58% o f  the f i e l d s  had above 100,000 and of 

t h e  r e s t  60% o f  the  f i e l d s  had above 70,000. I n  f a c t ,  on ly  two f i e l d s  hrd 

very low populations; f i e l d  # 47 w i t h  33,000 and f l e l d  1Y 58 wt th  29,000, 

These f ind ings  markedly con t ras t  those observed i n  the  k h a r i f  (Aurepal le  

v i l l a g e  study) where on ly  a few f i e l d s  had seed1 i n g  populatlons above 100,000, 

Seedling emergence i n  35% o f  the  f f e l d s  was above 50% and on ly  14% showed 

l e s s  than 30% emergence. I n  k h a r l f  , on the  contrary,  the  emergence parcam- 

tages were very low, o f t e n  less  than 30 (83% o f  the  f i e l d s ) .  No s p ~ c l f l c  

r e l a t l o n  o f  emergence percentage w l t h  c u l t i v a r  v a r i e t y  was evident, For 

instance M35-1 the  most c m n  c u l t f v a r ,  i t s e l f  var ied fm .0% t o  98% fn 

emergence performance across f i e lds .  





Table 2. S o d ,  r e d l i n g ,  a d  f i n a l  populatfwr (rtrnd) of wrgbua 
i n  farmers1 f ie lde i n  Bijapur, Sholapur, Ahwdargar, 
Aurangabad md Parbhani (Rabi 1981-82). 

.-----------------I----------- 

Seed Seedling Final X germi- X a e s b  T---N--il X final- Final- 
Field d pouula- popula- plant nation l ing  plant plant 

tionlha tioniha popula- i n  the popula- popula- rtand 
tionlhn lab tiw tion btiq 

46,009 
57,000 
50,GQO - 
46,000 
40,000 
36,  OM) 

100,000 
75,M)O 
50,000 
72,000 
70,000 
79,000 
75,000 
97,000 
50,000 
57,000 

108,000 
60,000 
40,000 

388,000 
150,000 
83,000 
50,000 
6 4 , M O  

120,000 
59,000 
39,  m9 
93,000 
79,090 

103,000 
1 0 5 , 3 0  

26,000 
103,000 
121,000 
84,000 

135,000 
60,000 
71,000 

527,r)rK) 

V. Poor 
V. Poor 
V. Poor .. 
Poor 
Poor 
V. Poor . 
Oood 
Poor 
(kod 
Poor 
0 ,  Oaod - 
V. Cood . 
Good 
0.  God 
Poor 
Poor - - 
Poor - 
mod 
Cood 
rmod 
Poor 
Good 
Poor 
hcdlc#rt 
Oood 
0. root 
BwolLreL 
V, Good 
rr* w 
v, Qpod 
Poor 
kwr 
v, wd 





Good - 
Poor 
Good 
Paor - 
V. Poor 
Poor 
V. Poor 
Poor 
Poor 
v, Poor 

11 & 2/ The parceatrger are bued upon the reed population# - 
31 h t i n g  of the firm1 stand ir done am fol low:  - 

Leas than 20% Very poor 

21 - 40% Poor 

41 - 60% Good 

61 - 80% Very good 

81 - 100% Excellent 



Final  stand: The f i na l  population was above 100,000 i n  31% o f  the f le lds .  

Of t h i s  there was a small f ract ion (4  f i e l ds )  w i th  populations above 250,000. 

More than 50% o f  the f i e l ds  had populations between 50 and 100 thousae"',Thii 

amounts t o  only h a l f  tha t  recanended but seems t o  be a bet ter  s i t ua t i on  

than observed i n  the khar i f .  

The change of stand from the seedling stage t o  harvest i s  not substan- 

t i a l .  This s h i f t  was less than 10% i n  76% of  the f i e l d s  sampled (Table 2) 

which might indicate tha t  the pressure from diseases, fnsects and ear ly  

season drought are very low. Nevertheless, there were many f i e l d s  which 

showed symptoms o f  a l a t e  season drought (These plants are counted I n  the  

f i n a l  stand, as drought symptoms were only s ta r t i ng  t o  set  i n ) .  A hlgh 

incidence o f  striga, 64,000 per hectare were a1 so noted among these f i e l ds  

sampled, though f i e l d  t o  f i e l d  v a r i a b i l i t y  was we1 1 evident, 

Figure 1 shows the d i s t r i bu t i on  o f  seed and seedling populations asong 

the f i e l d s  sampled. Compared t o  the s i tua t ion  i n  the kha r l f  where these 

d i s t r i bu t i ons  are sh i f ted  apart, i n  the rabi  they are intermixed which a lso  

shows that  the extent o f  seedling emergence as a problem i s  less severe i n  

the rabi  condit ions. However, as i n  the kha r l f  there ex is ts  no s ign i f f can t  

cor re la t ion  between the seed and seedling population (r2 0.12) {,a,, a 

high seeding ra te  does not guarantee hlgh seedling emergence. The mrqenca 

percentage when regressed on % germination/ 7, s o i l  water content ( w j w ) ,  seed 

bed temperature (OC) and sowing depth d id  not show any s lgn i f l can t  ~ 0 ~ 1 4 -  

t i o n  ( r 2  a 0.04). Table 3 shows the regression coefficients and thalr tes t  

o f  s igni f icance. It appears t t iat  these factors could not ero la fn  UN! var4r- 

b i l i t y  i n  emergence, This s i t ua t i on  provfded a pa ra l l e l  wit? whdt was found 

fran the kha r f f  suwey. 



Table 3. The regression coefficients from a multiple regression 
of emergence percenta e for sorghum on % germinabbllty, 
% soi 1 water content ? w / w ) ,  seed bed tmperature C and 
sowing depth (an) 

Independent variables Regress! on t test for the coefficient regression co- 
efficients 

% genninabi 1 i ty 0.23 1,  93NS 

% water content of soil -0.19 0, 64NS 

Seed bed temperature -0.43 0 . 4 5 ~ ~  

Sowing depth -0.41 0. 3gNS 

NS * Not significant 



Conclusion 

I n  the rabi  the problem o f  seedling establishment does not seem t o  

be as severe as i n  the k h a r i f .  I n  both si tuat ions,  however, the extent 01 

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

and management. 
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