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Abstract

This paper describes the fertilizer and farm yard manure practices in the farmers’ ficlds in
scven villages tocated in five contrasting agroclimatic zones of Indis’s Semi-Arid Tropics(SAT)
overs period of three cropping years (1982/83 to 1984/83). The results indicate that in these
rainfcd arcas of India's SAT s large proportion of cropped land still does not recicve any
nutriests cither from farm yard manure and/or fertilizer. The feetilizer use is mostly confined
to irrigated land. Despite heavy investment for ar tion all the irrigated fand do not reccive
fertilizer. Application of farm yard manure (FYM) is common in dry land aad is mosily used
83 a soil-improvement stratcgy rather than nutricnt enhancing strategy. FYM is more a
complcment than substitute 1o lcrtilizer and has residual effect for 2 to ) scarons.

Most of the fertilizer is applicd used 10 high valuc cash crops planted a3 improved cultivars.
There are sharp differcnoes in the usc of fertilizer across villages In gencral rabi (postrainy
3cR300) Crops are starved qr nutricnts spplication capecially in those regions where postrainy
scason ing on i I s0il ' is prevalcnt. 1n thesc regions adoption of improved
cultivars and acccess 10 irrigation is limitcd. Duc 10 poor response of lertilizer on crop yiclds
8130 usc of fertilizers is quite low in these arcas,
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FARMER'S FERTILIZER PRACTICES IN
THE SENI-ARID TROPICS OF INDIA

R.P.Siagh!
Guawaat M. Desal

Chemical (ertilizers and farm yard manurc (FYM)are the two main sousces of plant nutnicats
applied by farmers in India’s scmi- arid tropics (SAT). Th¢ most common chemucal fertiliaers
used in the study villages arc ures, diamonium phosphate, and some important complc
fertilizers. Occasionally, farmers spread tank silt or pen sheep on their Ficlds. But these soils
ammendments arc localised and limitcd 10 8 few of the crops such as paddy, wheat, and
castor/or cotton.

in this paper, we analyze the pattern of fertihizer use at the farm and plot levels The
anaiysis is based on detailed data collecicd under Village Level Studics Level Studics program
(VLS) of Economics Group of Inctrnational Crops Rescarch Institute for the Scmi-Anid

Tropics (ICRISAT). This is a most p ive data set collecided by resident inveatigators

from about 200 farmers in seven villages in five contrasting agrochmatic regions of India’s
SAT.

The analysis 18 organized into ive scctions: A bricl description of the study villages
sre given in the Tirst scction. The second scction provides information about the vatiation in
mcan levels of nutricats’ application acrois farmers and agroclimatic regions. Intcractions
between the application of farm yard manurc and fertilizer are analysed in the third scction

Corrclates, such as irrigation, cropping scason, cropping systcms, local and high yiciding

1. Authors are Economist at International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT). at Hydcrabad , India and Resrcash Fcliow at International Food Policy Kesearch

itute (IFPR1) a1 Washi D.C.,US.A. The authors arc gratclul to T.S. Walker. John H
Foster, P. Parthassrathy Raoand K.V. Subba Rac for their valuable comments and suggestions
The views expressed in this paper do not accessarily reflcct the views of the institutions with
which they are affiliated.




cultivars, and (arm size, with fertitizer use are  discussed in the fowrth section. The
determinants of the farm wse of chemicsl fertilizer snd FYM arc anslysed in the fifth

section

DATA

For the snalysis, the pancl data collecied by ICRISAT from about 210 farmers

representing small, medium, and large farm sizc group in Mive contrasting agroclimatic zones
of Indin's SAT have been used. Looking 1o the richness of dats, which coatains dctailed
information of same plot cropped by the farmers for a period of 5 to 10 years and other
socio-economic characteristics of the (armery, it would be most suited to examine the above

a issues (rom mi tevel perapective. The details of the methodology of data

collection and description of information coliccted arc given in Singh ctal (1985)

REGIONAL PROFILE

The studied villages sre located in five districts namely Mahbubnaga#, Sholapur, Akola,
Sabarkantha snd Raisen representing different agroclimatic regions in the semi-arid tropics
of India and represent different climate, 30il and cropping patterns, The location and
important characteristics of studsed villages arc given in Figure | and Appendin | The
annual reinfall varies (rom 500 mm to more than 1200 mm and is highly cremtic in these study
regions. The soils are sandy alfisol with 5007 moistere retention capacity tedeep vertisol with
higher moisture retention capacity. Major crops planied in these regionsare sorghum, pearl

millet, castor, cotton, g wheat, chick i and soybeans. However, all

thesc crops are not planted in every region. During last five lo ten ycars some of thesc villages

have experienced technical change but still some of them have not been able to kecp pace with

others. A brief description of selected village in each district is described in the following

paragraphs

Mahbubnagar District (Aadhra Pradesh State) iscndowed with medium to shaliow alfisols (red




Figure] . Location of study villages in Indie's SAT.




10ils) with low moitture reteation capacity, Annual rainfall is low and erratically distzibuied

both within sad across yesrs. lrrigstion, specially from tanks snd wells, is relatively high io

this region  One of the two villages in this district has more irrigated and HYV paddy and
groundnut are pianied in most of the irrigated ficlds The other village in this region has
telatively low itrigation snd castor, sorghum intercropped with pearl millct and pigeonpea src
the imporisat dryland crop.
Shelaper District (Maharashtrs Stats) belongs to the drowght prone region of the state. The
rainfall is Quitc Jow and highly crratic across years and within seasons. Rain is teccived in
two phases during the mansoon scason. The soit in thiv region is medium to deep black with
high moisture rctention capacity. lrrigation is Limued and bascd on undepeadabic recharge
of the groundwater. Postrainy scason sorghum is the main cropping system is this region but
niteogen use 1o sorghum i3 negligible because reaponsc is poar when sorghwm is planted after
the end of monsoon, as is traditional. Advancing the planting date increasts the rish (Dovark
1987). Farmees piant sorghum (local improved) in the post rainy scavon yer aftcr year in the
same ficld. Because of sticky nature of 30ils crops are not planicd in the n,moon scason. Usc
of nutrients is very low except in case of 3 few crops like sugarcanc and vc’lablex However,
the area under these crops is negligible. During rainy scason, a few of the imporiant crops such
83 pigeonpea, minor pulses are planted in limitcd arca on shallow soils.

Crop yields are very low, and probability of crop Mailurc is quite high (Singh & Walker,
1984). Recently, sunflower has been sdoptcd by the (armers which is relatively a
remuncrative crep,  This region has the benelit of Employmeat Guarantec Scheme during
slack scasons and most of the houscholds, except p few large (armers belonging to higher caste
actively participate in the labor market. Most farmers lack adcquate production asscts like
bullocks and implements, cic.
Akela district (Maharashtra State) is characterized by medium but stable rainfall with
medium black cotton 1oils. The irrigation is ncgligiblc and cotton is planted by most of the

farmers. Some of the farmers plant high yiclding/hybrid sorghum in the monsoon scason.




Wheat, groundaut, and chickpes arc plantcd in (Nc pO3t Mmonsoon season mainly in the irnigated
fields. Cotton is mostiy plaated a3 an intercrop with sorghum and pigconpes. Mungbean is
widcly planted in the intercrop sorghum as a short duration crop and 13 Quitc profitabdle
Farmery are progressive and use relatively more fertilizer 1n the dryland and plant high
yiclding varicties of sorghum and cotion. This region has also advantage of Employment
Guarantee and Food for Work program during slack scason. in the later ycars of caquiry,
post-rainy season cropping cxpcricaced 3 substantial change duc 1o increased access o canal
water.

Sabarkastha District (Gajarat State) has sandy 30il and low rainfall. lrrigation 1 quite high

and most of the farmces plant hybrid pearl millct, castor and groundnut Intcrcropping 1 a
common practice in the dryland. A few of the farmers plant llanacl ("saunl’) 352 high valuc
crop. In one of the two villages {(Rampura) the social sct up is different and iv dominated by
enterprising ‘Patel’ community whercas in the sccond village (Boriya) "Thakurday’ belonging
10 higher castc who arc not very enterprising and do not take cnough interest in farming The
first village has higher irrigation compared to the sccond oac and plant more high valuc crops
inirrigated Ficlds. These villages arc well connccied with road and get regular employment
(rom the small scale industries in the ncarby lown

Raisea District (Madhya Pr

sh) has high rainfall and dcep black sorls.  lrrigation 13
ncgligidlc and farmers plant crops in the post monsoon scason on residual 30il moisturc Wheat
sand chickpea arc the important post monsoon crops planted on dry land and in most of the
villages fertilizer usc is not common, During monsoon scason farmers plant pigconpea and
soybean. Pigeonpea yiclds arc quite uncertain duc to cold elimatc and {rost prablem

The land is more uncvenly distribuicd and some of the holdings arc quiic large. A few
of the farmers own tractors while most of the larmers do not even own bullocks. They also
usc tractors on custom hiring. The overall cconomic condition is poor in both the villages but

in Rampura Kalan, the farmers arc rclatively morc cducated and progressive than in Papda




LEVELS OF APPLICATION
Farm Lavel
On sverage, one farmer in five did not use fertilizer or FYM in the study period (1982-84). The
majority of farmers ($3%) applied both manurc and fertilizer ot least once during the three
years (Table 1)

On sversge, farmers applicd 23 kg of total nutricnts (N+PeK) per ha of cropped arca
from both FYM snd fertilizer. Fertilizer supplicd was about two-thirds of the tots! nutricnts
The pattern of nutrients’ application varied 1o a large cxtent (3 10 43 kg/Na of cropped arca)

ion was negligiblc ina few

across regions and (armers. The mean levels of nutricnts’ apphi
of the villages whereas in other villages farmers applicd up to 43 kg of NPK per ha of
cropped area. The level of NPK application per ha was positively skewed (Tablc 2) Many
farmers spplied very low doses of nutricnts; a few applicd relatively heavy doscs {Appendix
3).

There were sharp differences in the use of fertilizer across villages and farmers To
exsmine the relative importance of these differences the variation in ap:ﬂicllion levels was
partitioned into the following sources with analysis of variance techniqees: (1) village; (D)
year; (3) inter-houscholds; and (4) others Differences in village accoumted for about 28%
variataion in the level of nutrients application. Year (o year fluctuations sccounted for only
2% of the total variation. Much of the variation (43%) in the level of nutrieats application was
observed because of inter-houschold diffzrences within the village. The remaining 24% of the
variation in the level of nutirents' apolication was attributed to other factors. Therlore,
inter-houschold variation within a villages and inter-village variation were both important
contributors to the total variation in NPK use per ha of cropped area.

Plot Level
On average more than half (38%) of the cropped area did not receive any nutricnts cither from
FYM and/or fertilizer in these seven villages of India‘s semi-arid tropics during the carly

1980s. The average percent of cropped area not receiving any nutrients varicd by village from



Table 1. Mean and ranges of levels of fertilitar and FYN use In
the seven study villagea of India‘s SAT, 1982-84.

Particular Mean Range (1)

Total Numbder of farmers 206

X of farmers applying:
Nothling 19 7-36
Only FPM 22 0-68
Only Fertilizer 7 0-18
Both FYM and fertilizer 3 3-83

Level of NPK (2] (xg/ha
of cropped area) from:

FYM s
Fertilizer 15
Total 23

(1]indicates the ranges of mean application levels across
the seven study villages.

{2) Total NPK from FYM was estimated as 1X (0.5% n, 0.3% P,
and 0.2% K).



Table 2. Nusber of farmeras using different lsvel of nutrlents
(NPK tn kg/ha of cropped araa) in seven study villages
of Inéis’s SAT, 1982-84.

Level of fertilizer % of total Ceumulative
and FYM use (total farners of farmsers
NPK Kg/ha of

Lasa then 10
11- 20

21- 30

31- a0

4l-

Si-

61~

71~

More than 80




31 to 9% The variation in the pattern of nutricars application acrons villages was mainly
stiributed 1o sharp dif fercmces in the cropping sysicms, types of crops (¢ash/food crops). accen
o ircigation, rainfall distribulion, and cropping saron.

In general, o large awmber of ficids reccived only fertilizer compared o only FYM
About 19% of the cropped lasd received both FYM and fertilisns. Application of FYM way
more common in the dry land villages; fcrtilizer use was concentrated in the relatively more
irrigated villages.

The application of autricnts was heavily biased in favor of nitrogen (N) as it alonc
sccounted for more than 5) 10 97% of the total nutricnis apphicd to crops by viltages (Figuse
2). Application of phospherous (P,0,) and potash (K,0) was Himited, escept in somc of the
villages where most of the farmers applicd mainly FYM (Papda and Rampur Kalan) Migher
use of phosphorous in Aurcpalie was mainly because of paddy, which reccived most of the
nutricats (rom both as basal and 1op dressing. In Shirapur. mainly nitrogenous fertilizcrs, were
used to top dress irrigated cropa. Vlhercv’cr irrigation was himited, fertilizer apphication way
heavily biased towards nitrogen h:ni dosts were not common

The mcan application of total nutricnts (NPK) per ha of cropped arca was 27 hg
varying {rom the range of 4 10 49 kg across the scven villages (Table 3), Mcan fevels of
nutricats was relatively low (37 kg/ha of croppcd arca) in those plots which mainly relicd on
FYM as the main source of nutrieats application compared to thosc ficlds which rcceived
fertilizer alone (49 kg/ha) or both fertilizer and FYM (116 kg/ha).

FYM contributed about 33% (o the total nutricnts application in these villages (Table
3). Butina few of the villages most of the cropped fand reticd on FYM as the m3in source of
nutrients. The contribution of FYM was as high a3 97% in somc of the villages lihe Papda and
Rampur Kalan with limited sources of irrigation (Appendix 4)

The application of total nutricnts was quitc low cspecially 1n those villages where

irrigation was ncgligiblc and crops werc plantcd during Postrainy $cason on residual 104l

moisture. These villages heavaly relicd on FYM for nutricats apphication. The application of
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Table 3. Proportion of plots recelviag fertiliser and fara yard
manure, and mesn level of nutrieats use in seven villages
of India‘s SAT, 1982-84.

Particelar Mean Range (ll

Proportiocn of cropped
area recelving (%):

No nutrlients 33 3-89
Only FYM 10 3-28
Only fertilizer 23 1-49
Both FYM and Fertilizer 7 0-19

Share (%) of FTM in
total NPK use 3 23.97

Share (X) of different nutrients
in use of total NPK:

N 81 $3-97
’ 14 1-47
3 s 0-10

Mean application level of
total NPX (xg/ha) of:

Only manured a 37 11-80
Only fertilized aresa 49 22-79
Both manured and fertilized 116 31-144
AL 27 4-49
Mean level of NPK from
FYM (Xg/ha) in :
1982/83 9 3-28
1983/84 10 4-20
1984/85 10 4-23
Mean level of NPK from
fertilizer (Kg/ha) (n :
1982/83 16 0-29
1983/84 22 1-41
1984/85 22 0-47

(1lindicatea un;u of mean appllcuuon levels across seven vnugu
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chemical fertilizers was negligible mainly because of poor response of fertilizer in bow

moisture conditions.

The level of fertilizer is also influenced by use of putricats in the previvos years. It was
expectied that farmer apply less fertilizer in (hose plots where FYM was applied in the
previous sesson/ cropping year. Farmers perceive that uss of FYM has residusl effects for two
to three years. Ia addition 10 this crop rotation practice followed by the farmers also affect
the fertilizer wse. The residuat effect of FYM influencing the fertilzer use was tesied with
simple OLS regremion using plot level information in seven villagex The results clearly
indicate that spplication of FYM in the previous scason significantly reduces the use of
Certilizer doses in the current scason.

The distribution of plots which reccived fertilizer and FYM indigates that basal dotes
of fertilizer was not common in many villages But in most of the fertilized plots fertilizer way
applied at the time of sowing (Table 4 and Figure 3) But basal awlin«'mﬁ of lertilizer varied
acrons crop and regions. For some of the crops such as paddy and cotton (#rtilizer was used in
instaiments af1er sowing. The FYMis normally applicd before sowing. In most of the manurcd
plots FYM was applied 2 to 3 months before sowing but there were few plots where it way
applied even more than 6 months before sowing (Table $).

It is expected that the fow levels of fertilizer use are usvally iu‘?’l (Nitrogen) while
higher levels of wse are in other nutrienis for those farmers who w fertilizers. In
otherwords, one would expect that the sharc of nitrogen in total uu"i:n;l application from
fectilizer would decline with the increasc in the level of fertilizer use. This hypotheses was
tested by ploting the share of N in usc of total NPK sgainst the mean lcvel of total fertilizer
use both at micro-level and macro-level using plot 2nd district level information on fertilizer

use The mi fevel evidences clearly indi that those farmers who wsed low level of

fertilizer applied mainly nitrogen whereas other farmers who used higher doses of fertilizer

used other nutricnts also (Figure 4)

12




Table 4. Distridullon (2) of fertlilized plots according to date
of sowing In four atudy villages of India‘s SAT, 1982-84

> 4 4 [ 2 2 L 0.3
. 2 o o [ 2 0.1
3 1 [} 1 o 2 0.1
2 1 o [ 3 4 0.3
1 46 21 52 68 187 12.2

Soving time 60 41 70 223 394 25.7

Veeks after

soving
1 43 49 67 104 1863 10.6
2 27 41 34 87 189 12.3
3 19 28 22 48 17 7.8
4 9 23 39 38 107 7.0
S 1 27 16 2% 70 4.6
6 o 20 15 24 59 3.9
7 1 19 3 14 37 2.4
3 o 11 6 12 29 1.9

>8 10 22 10 29 7 4.1

Total 216 300 337 678 1331 100.0
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Table 5. Distridution (%) of manured plots according to date of
sowlag in seven study villages of lndla‘s SAT, 1982-84.

Village
emereseseciicmceacnnnanaarenaaan . ensvssamaaccamaa. Total % to
Vesk Aurepalle Shirapur Kantars Boriys Rampure Papda Rampur total

Kalan

seserennecce Number of PlObS ccuccsncucancne

Soving

tine [} 3 ] 30 3 0 ] 64 8.

Montha before

asoving

One 39 24 68 152 8 2 3 298 .t
Two 4 33 7 9 6 16 23 163 0.6
Three 32 13 3 6 ] 7 3 12 88
Four " 13 0 b 13 0 1 50 6.3
Five 12 7 0 /] 12 1 0 32 4.0
Six ? 1 o 0 7 ki 13 o8 86
Seven 3 0 ] 0 2 ? 9 21 2.7
Elght 3 0 ] ] 9 0 1 2 2.9
Total )67 9 86 244 8 n 87 9 100.0
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FERTILIZIR AND FYM INTERACTIONS

Are FYM and fertilizer or i in crop P ion an

lodia’s SAT ? Nowadays. fertilizer availability is thas supply of farmyard manure which
depends on livestock supply which 15 constrained by fodder svailability. Farmers percerve
that application of FYM is helpful in affecting physicat propectics of the soil making (iclds
casier to cultivate. Farmers also belicve that FYM provides morc organic matter (o their ficlds
with residual productivity cffects over time (Motavalli 1991). Therlore, from the farmers’
percepective fertilizer snd FYM would appcar to be complements rather than substituics
The question of complementarity was cxamined by compsring the probabilities of
manured or fertilized plots with thosc plots recciving both manusc and fertilizer Multiplying
the empirical probabilitics of manured plots with the probabilitics of fertilized plots gisey
2 joint probability which is compared with the cmpirical joini probability of a plot receiving
both FYM snd [erudizer. If FYM and chemical fertilizer were complements, the empirical
probability of the two events occuring together should be greater than the multiphicd
probability of cach cvent upcum; E£qual probability indicatc independence. Highet

probabilitics in column (3) than in column (4) in Table 6 are with subst bility

view of FYM and chemical [ertihizer. Except for Rampura Kalan wherc use was ncgisgiblc,
the empirical joint probabilitics greatly excccded the prduct of their independent use. Thi
difference supports the view that FYM and chemical lertilizers arc complements in
production.

The relationship between the application of manurc snd fertilizer in thosc plots where
both were applicd also supports the notion that FYM sad fcrtilizer arc not viewed a3
substitutes. A scatter diagram of mean per ha nutricnts (NPK) application from FYM and
fertilizer in those fietds, where both manure and fertilizcr were used, suggests the absence of
2 definitive relationship in dry and wel plots (Figurc 3). Statistically insignificant corrclation
cocfficicnts of -0.066 for dry plots and 0.102 for wct plots indicate that Jevels of application

of both sources of nutricats arc indcpendcnt when they are applicd together
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Table 6. Probedility of plota resselving fars yard senure,
fertilizer, and both (manure and fertilizer) ina
ssven study villasges of India‘s SAT, 1982-84.

B T

Probablliity of plots

Manured l‘nrllllud Manured Both (nmrod
X and fertilized)

Yiilage Fertilluzed

Aurepalle 0.12 0.27 0.0324 0.15
Shirapur 0.08 0.04 0.0024 0.01
Kanzaras 0.03 0.47 0.014) 0.19
Borliya 0.02 0.49 0.0098 0.0%
Raapura 0.04 0.48 0.0192 0.08
Papda 0.25 0.01 0.0025 0.02
Rampur Kslan 0,22 0.01 0.0022 0.00 |
Al villeges 010 o.zs  o.ozso o8t
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NPK (hg/ha) from manury
8

NPK (sghe) frem menure
8

MPK (hg/Me) from ertizer

Figure §. Joint spplication of NPK (Kg/ha) trem FYM and ferlilizer in dry 8nd wel fieids in seven

vitisges of india's BAT, 1982-84.
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CORRELATES OF NUTRIINTS' APPLICATION
1t is clear Trom foregoing discussion that there arc a pumber of factors sssocisted with the
spplicstion of FYM and/or fertilizer. These include the extent and distribution of rainfali

especinlly during cropping season and onsct of monsoon, farm size, extent of intercropping.

P ing. sdoption of high yielding/hybrid cultivars, types of crops planted
(cash 3nd food crops), output prices, yield responsivencss of fertilizer 10 crops, availability of
Fertitizers, nvsiladility of farm yard manurc, and the priccs of fertilizer, cic.. We examinc the

postible sssocistion of fertiliter usc with some of these factors in the following paragraphs.

Irrigation

Nutrients’ spplication specially fertilizer usc is of ten thought 1o be positively associated with
access to irrigation In the seven study villages, morc than half (53%) of the farmcrs had no
sccess 10 irrigation. Most of those who had access 10 1r1igation were not ablc to provide (ull
irrigation to all of their Nields. Only about 20% of the farmers had access to irrigation in morc
than 40% of their Niclds (Tadle 7 and Appendix ).

The application of fertilizer and FYM vary to a large cxtent 8gross farmers having
scceas 1o irrigation and those who do not have irrigation. Most (83%) of the farmers having
sccessto irrigation applicd both FYM and fcrtilizer to their crops comp@ired (o those who had
no irrigation facilitics (26%). 1n contrast, many farmers (37%) with n@ irrigation facilities
spplied only FYM compared to merely 6% of the farmers with irrigatian.

About 96 out of 206 sample farmers had access to irrigated farmerg in the study villages
and accounted for about 62% of the totsl cropped arca and uscd most of the FYM (70%) and
fertilizer (92%) (Tabdle 8) The farmers with no irrigation relicd heavily on FYM as 64% of the
total nutrients applied to their crops was received (rom that source.

The mean level of nutrients application by these two groups of farmers was also quite
different. Onaverage. farmers with irrigation facitities appliced 3.4 times higher nutrients (31

kg of total NPK /ha of cropped arca) than those who had no access to ifrigation (9 hg/h3)
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Table 7. Number of farmers having access to Lrrigation ln
seven study villages of India‘s SAT, 1982-84.

Lavel of frrigation Nusber of facmars X of total farmers
(X of total cropped sres)

N1l 110 33.4
Lass than 10 14 6.8
11- 20 10 4.9
21~ 30 15 7.3
31- 40 15 7.3
41- 60 37 18.0
More than 60 5 2.3
Trewr T P
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Table 8. Proportion of farmers applying fars yard manure (FYN)
and fertilizer, proportion of cropped ares FYM and
fertiltzer, and level of nutrients application (hg/ha
of cropped area) by farmwers with and without frrigstion
in seven study villages of India’s SAT, 1982-84.

Particular

Tct.l Nuaber of farmars
share of total farmers
l ahare in total cropped area
X share of total total FyYM
% share of total fertilizer
% ahare of FYM in total nutrients
x

of farmers applying:
Nothing
Only FYM
Only Fertilizer
Both FYM and fertilizer

Lave)l of NPK (kg/ha of
cropped eres) from:
Fm
Fertillzer

Total

(Figures (n parentheses are ranges of mean application levels
across the seven villages).
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Fertilizer application is heavily skewed to irragated fiakds 1 is evident from Tadic 9
that most of the fertilizer (66%) wai applicd to irrigated ficlds compared 10 vairrigaicd
ficids (Appendix 6). ta comtrast FYM was mostly used in unirrigated ficlds. This pattern in
consistent with farmer’s percaption of farm yard manure a3 » solf-ameliorating rather \han »
soil-fertility enhancing sirategy. The dif ferences in the apphication rates of FYM(cither alone
or in combination with fertilizer) between unirrigated and ircigated (icids were notas marked

as for fertilizxer (Figure 6).

N hel

feetilizer ication was not limiled to the irrigated (icids. About 22%
of the uanirrigated ficlds also received fertilizer whereat 18% of the irrigated ficids did not
receive any fertilizer. Inspitc of the heavy investment in irrigation, farmers did not apply
fertilizer 1o all the ircigated fields.

What was the crop composition of the irrigated Miclds that were nat leruilized ? Une
would cxpect a dominance of local cultivars of coarsc ccreals and low valuc Crops But cven
some of the improved cultivars of superior ccrcals, such as paddy and wheat, ay wcll ay bigh
valuc crops like castor, cotton, sugarcanc, and vegetables did not reccive any nutsicnts though
they were ircigated (Table 10). These results hints at the considerable scope for the capaasion
of fertilizer use on the irrigated land within these predominantly dryland production villages

The cumulative distributions in Figurc 7 displaycd considcrablc rcgional variation in
the intensity of fertilizer snd FYM application rates The gap in usc inteanty between
irrigated and dryland ficids is highest in droughi-pronc Aurepalle with shallow red soils The
disparity narrows in rainfall assured Kanzara with medium-dcep black soils. Figure 5 also
shows that the vast majority of liclda sn Shirapur were starved for feetilizer. Sixty percent of
irrigated plots were not fertilized
Seasen
Application of autrients is limitcd in postrainy scason comparcd 1o the rainy scason. The
summer season is normally irrigated; thercfore, application of nutricnts is also quite high

Both FYM and fertilizer arc applicd in larger 31¢as 10 rainy scason than in DOstrainy scason
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Tadle 9. Share of cropped srea, fars ysrd sanure, and fertilizer
in wnirrigeted and irrigated finlda, end mesan level of
total NPK (kg/has of cropped area) use i{n seven study
villages of Indla‘s SAT, 1982-84.

Particular Unirrigated

Share in cropped area (%) 8 (36-99)

Share in use of
total FYM (%) 66 (28-100) 34 (0-72)

Share in totsl
use of fertlilizer (X) s {0-100) 65 (0-100)

Share of FYM In total
uae of nutrienta (X) 49  (27-100) 21 (0-100)

Proportion of

cropped area:
Manured (X) 17 (6-28) 17 (0-27)
Fertilizea (X) 22 (0-62) 82 (D-92)

Mean dose of total NPK
(kg/ha of cropped area) from
Frm

6 (2-16) 14 (@-21)
Fertilizer 6 (0-26) S3  (@-76)
Totel 12 (2-37) 49 (3-94)

Figures in parentheae are ranges of mean application lavels
across the seven villages.
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Tabie 10. Share (%) of important crops in total irrigated
reseiviang no nutriants in seven study villages
of Indis’s 3AT, 1982-84.

X share of toltal frrigated area
recelving no autrients

Serghua local
Sorghus HYV
Wheat local
Wheat HYV
Paddy local
Paddy HYV

- -
l.-.‘.’b‘.

=020 WWWUNN=WUV

Pearl sillet

e uNNB

Castor local
Castor HYV
Cotton
Pulses
Chickpea
Ninor pulses
Vegetables ?.
Sugarcane AL
Yodder L
Other crops 6.

“¢u
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Aurepalie Sortye
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Applisation of NPK (hg/he of crepped eree) Applicstion of MPK (x3/Ma of cropped eves)
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Applicetion ! NPX (hg/he of cropped sree) Application of NPK (%g/Mhe of erepped sres)

Cumuistive disiridution of plots

Figure 7. Cumuistive distribution of dry and_wet piots using total NPK (kg/hs of cropped
area) from both fertilizer and ferm yard menure, 1962-84.
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(Table 11 Apppeadix 7). Howevar, in kharil- [allowing arcas (Papda. Rampur kalan, and
Shiraper) its use was megligible in umirrigated ficlds in both the seasons.

18 general, the postrainy scasos is starved for mutrients. Tabie 11 shows that abou: §3%
of the FYM and 94% of the fertilizers were used in rainy season though they accouated for
oniy S8% of the 1otal cropped ares.

High Yieldiag Varleties

Ia the study villages, adoption of high yiclding/hybrid (HYV) cultivars was limited in carly

19808. On average, sbout “7% of the cropped ares was planted with locsl cultivars. In some of
the villages (Shirapur, Papda, and Rampur Kalan) almost all the cropped arca was sown (o
locs) cultivars only. The modern cultivars of s fcw crops such ss paddy, whcat, sorghum,
<astor, cotton, and pearl niillct are planted in samc of the villages. The proportion of cropped
arca planted with modcrn/improved cultivars was ncgligiblc in most of the dry villages where
kharif [sllowing was prcvalent.

On average, about 48% of the ficlds planted with HY V3 reccived irrigation comparcd to
9% of the local cultivars. Most of the cropped arca planted with local cwltivars did not reccive
irrigation. But in a few of the villages even modern cultivars also did nol fcceive irrigation
Most (76%) of the ficids planted with modern cultivars (HY V's) received fcrtilizer comparcd
to locat cultivars (19%). 1t is evident from Table 12 and Figure $1hat the diffcrence sn the
proportion of cropped arca recciving FYM was not marked (Figure 8). The highcr proportion
of cropped ares recciving fertilizer is again mainly duc to the fact that a larger proportion
(48%) of HY V3 receive irrigation comparcd to local oncs (9%). Howevar, it is also clcar from
Table 12 that in most of the villages a large proportion of HY Vs were planted in unirrigated
ficlds and did reccive fcrtilizer (Appendix 8).

Most of the fertilizer (69%) is spplicd to HYV's comparcd to local varictics (31%). But the

share of HYVs in tota: consumption of FYM was smalicr {44%) than thc locals (56%).

Apparently HYVa get preference for fertilizer use colpared to locals. This obscrvation is

furhtcr supported by comparing the mean doscs of total nutricnts per ha of cropped arca. On
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Table 11. Percentags of cropped ares manured and fertilired, sné mean level
of total NPK (kg/ha of treated ares) use by sessca In seven atudy
villages of Indla‘s SAT, 1982-84.

Particulars

Unirri- Unirri- Unirri-
goted gated

Share in total
cropped area (%)

Share In use of
total FYM (%)

Share (n use of total
fertilizer (%)

Proportion of total

cropped area (%):
Manured
Fertil{zed

Mean el of total
NPK (Kg/ha of cropped
area) from

Frn

Fertillzer

indlcates less than IX share.




,»,;,,,:y oy

v 00 Lec|

Figure 8. Percentage of local and HYV pped ares and snd mean level
of toral NPX use (kg/ha of cropped area), 1982-84.

]
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averasge, HY Vi receive about 57 kg of 1otal nutricats (NPK ) per ha of cropped srea compared

to local ones (1) kg). But there -eu‘:hw differences 1n the mear: application of FYM and
fertilizer per unit of cropped land across villages specially in :ase of HY Vs than local
cultivars (Table 12 aad Appendix 9).
High Valee Creps
Fertilizer consumption is slso greatly influenced by the types of crops planted. {1 is clear from
the pic charts (Figure 9) that (1) ccreals accounting for about hatf of the total cropped area
consumed & larger (60%) proportion of chemical fertilizer but smatier proportion of (31%) of
FYM; (2) Oilsceds accounted for s higher proportion in the consumption of both FYM and
fertilizer than their share in total cropped arca and () pulses, which are scldom irrigated,
rarely were fertilized or manured. Both castor and other crops, mainly fruits, vegetables and
sugsrcane, claimed » disproportionate share of FYM In general, the distribution of FYM
across the crops was more cquitable than the distribution of chem cal fertilizers which way
heavily skewed towards cotton and cercals. The differences betwe n the shares in area and
fertilizer and FYM use supports the notion that farmers perceive (ifferentinl pdvantages in
applying more fertilizer or FYM to some crops than others
Intercrepping
Planting more than one crop ¢ithcr by mixing sceds of other crops or planting in s row isn
common practice of farmers in these dryland areas of India. Indeed. about 50% of the cropped
arca in the study villages in the carly 1980s was intcrcropped (Tabic 13) Based on morc than
4000 plots intercropped in seven villages in dif ferent regions of India’ SAT in the 3-year study
period, nearly half of the intercropped plots had at least one fegume. This proportion varicy
from 28 to 78% across villages (Appendix 9).

Intercropping is considered a3 a strategy of dryland farmcrs, lut it is practiced even in
about 10% of irrigated ficlds siso. But irrigated intcrcropping is common in only a few of the
villages. About 37% of the cropped land plantcd with solc crop receive irrigation compared to

4% of the intercropped land. Thercforc, we would cxpect sole craps (o recevve more fertitizer

an




Table 12. Proportian of local (LV) and high yielding (HYY) cuitivars
recetving FYM and fertilizer, and mean level of nutrients
wse in seven study villag SAT, 1982-84.

Perticular Local HYV

Share in cropped
area (X) 77 (32-100) 23 (0-868)

Share in wse of
total F¥m (X) 36 (20-100) 44 (0-80)

Share in use of
total fertillizer (%) 31 (9-100) 69 (0-91)

Share of FYM in use
total putrients (X) 47 (30-100) 24 (0-44)

Proportion of
cropped area:

irrigated (X 9 (1-16) 48 (0-100)
Manured (X) 17 (3-26) 20 (0-32)
Fertilized (%) 19 (0-38) 76 (0-98)

Mean lavel of total NPK
{(xg/ha of cropped area) from:
rm

6 (3-12) 12
Fertilizer 7 (1-286) 43
Total 13 (A-JB) 57

Figures in pnronlhu-
across the seven villages.

ranges of mean application levela
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Figure 9. share of

DX ©rope In cropped area, rigated ares, and use of farm yard
manure sad fertiitzer in the villages, 1962
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Table 13. Proportion of plols planted with pulises as one of
the important componests in intercroppiang aystea
in seven study villages of India‘'s SAT, 1982-84.

Crop combinstions Percentage of
total plots

Careals L4

Pulses 32

Othars 31
Pulses planted with:

Pulaes 6

Others 10
Ollseeds planted with:

01 laeeda [

Others 4

Plots intercropped with
pulses as atleast one
components 50
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thaa as intercrop. Thst capectation is conlirmed in Table 14 On average, 8 larger (3T9)

.
proportion of sole cropy received fertilizer compared 1o intercrop | 26%). There was not Juch

s sharp difference ia the proportion of cropped Area recciving FY M. Abaul 16% of the sole
crops received FYM compared to 19% of the intercrops.

In simost sl! the villages, most (72%) of the lertilizer and FYM (37%) werc applied to sole
crops, as larger proportion of the sole cropped srea received Irrigation and planted with
HYV’s, compared to intercrops. The only cxception was Kaazars where intercropping was
quite high (78%) and » larger proportion of ¥YM was applied 10 the intercrop (Figure 10). 1a
this village, cotton-based intercropping is prevalent.

Farm Slze

Size of land holdings operated by the (armers is sup d to be positively iated with

fertilizer use. 1L is expected that large farmers with better mccess to credit as well as higher

incomes apply more fertilizer to their crops compared to resource poor smal) farmers

Farm size was defined a3 the operational holdings (Owned plus lcased-in/shared-in mines

leased-out/shared-out land). Therefore, farm size is specific to cach village and not necessarily

with the 1y d dclinitions of farm size 1n the Farm Management
studies in 1ndis. All the cultivating households in cach village were divided equaily into three
groups to represent small, medium, and large farmer

On average, large farmers cultivated about 37 10 80% of the cropped land compared to §
10 11% by the small farmers in these villages. Similarly, most of the fertilizer (64%) and FYM
(73%) was used by the large farmers. However, in some of the villages the proportion of
fertilizer used by small farmers was quite high compared 10 their share in cropped ares (Tabdle
135).

Itisclear from Tablc 15 that on average 18% of the cropped arcas of small farmers received
fertilizer (cither alonc or in combination with farm yard masure) compared (0 medium (29%)

and large farmers (35%). But at the samc time about 66% of the cropped arca of small farmers
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Table 14. Proportion ¢f sole and intercropped plots receiving
TYM and fertilizer, and mean level of nutrients use
in seven atudy villages of Indal’s SAT, 1982-84.

Particuler
Share In cropped
srea (%) 50 (22-72) 50 (28-78)

Share in use of
total FYN (X) 37 (32-8%5) 43 (15-68)

Share in use of
total fertilizer (X) 72 (61-100) 28 (0-39)

Share of FYM in use of
total netrients (X) 28 (18-93) 43 (26-100)

Proportion of

cropped ares
Manured (X) 16 (5-28) 19 (S-34)
Fertilized (X) 37 (1-79) 28 (0-62)

MNean level total NPX
(kg/ha of cropped srea) from
9

rem 3-17) 7 (3-17)
Fertiltizer 24 (1-57) 9 (0-26)
Total 33 (4-69) 16 (4-36)

Figures in parenthese are ranges of mean .ppl[c-llw levels,
across the seven villages.
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Tadle 13, Prmﬂleu of cropped area irrigated, manured and fertilized
and mean level of total KPK (kg/ba of cropped area) use by
farm size class in seven study villages of India's 3SAT, 1982-84.

Pertioculer Small fars Mediua farm Large farm
Share in totsl
ecropped arsa (%) 10 (2-17) 21 (30-30) 69 (54-83)
Share In wse of
total FYM (X) ? (6-17) 27 (12-44) 64 (48-82)
3hare in wse of
total fertilizer (X) 4 (0-8) 23 (13-100) 73 (0-87)
Share of FYN in tots}
use of nutrieats (X) 51 (21-100) 30 (19-89) 27 (14-100)
Proportion of total
croped ares
Irrigated (X) 10 ( 0-34) 18 (0-49) 19 (3-44)
Manured (X) 17 (10-35) 21 (8-34) 16 (5-34)
Fertilized (X) 18 ( 0-64) 29 (1-57) 35S (0-65)
Mean level of totsl NPK
(xg/ba ol‘ or.".d arva) from:
10 (3-27) B (4-14) 8 (4-18)
P.rllllur 9 (1-38) 17 (1-31) 21 (0-39)
Total 19 (2-48) 25 (3-40) 29 (4-354)

Figures in parenthese &

ranges of mean application levels
scroas the seven villages.




4id ot receive any nutrients cither from farm yard meaure or fectilizer compared 10 medivm

(61%) and large farmers (62%). This ilu not uncxpected as only 10% ! the cropped area of small
farmers received irrigation compared 10 medium (13%) 3nd large ‘armers (19%). In most of
these villages these farm size differences in fertilizer incidence aad use intensity are not that
large (Appendix 10 and Figure 11). The main difference was in Aurcpalic where large farmers
had grester access to irrigation than small farmers,

Comparison of the mean level of nutricats application across [arm size classes by simple
°t tests indicates that in most of the villages there were no significant differences in the level
of nutrients application between farm size classes (Table 16). In drov.ghi-pronc villages (Papda
and Rampur Kslan)and Shirapur, where postrainy scason cropping .3 predominant, these farm
size dif(erences were not significant as fertilizer use was negligitic. In irrigated villages of
Aurepatic and Rampurs these farm size differences were much sharper and were mainly
attributed to differential access to irrigation between large and sma!l farmers, There was more
parity in the coverage of FYM across farm size classes (Figure 1) Small farmers rclicd ay

much on FYM for nutricnts application as large farmers

DETERMINANTS OF FYM AND FERTILIZER USE

Thep ding di i gests that a iple factors influcn.c the armer's decision on

application of nutrients. Any single factor alonc cannot fully explain this behaviour.
Moreover, the farmers's behaviour of nutrients application also differ at the houschold and
plot level. Therefore, two separate smalysis were carried out 10 estimate the effects of
different factorsexplaining application of FYMand fertilizer at and plot level. Becavse many
farmers of the dcpendent variable is clustcred at zcro for a awmbe: of observations, to svoid
the bias in the estimated coefficients of shis truncated mode! which would result from
estimation by ordinary least squares (OLS), the maximum liketlhood Tobit technique was used
(Amemiya 1973; Tobin 1958; McDonald and Moffit1 1980; Ziemcr and White 1981, Patrick

1988).
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Table 16. Pairvwise comparison of mean level of total NPK (kg/ha
in

of cropped scea) in different farm size clas
seven study villages of Indis’s SAT, 1982.84.

Pair wise co-»rl.ou betweesn farm .l;.

Small farm
vs

Village Hedium farm
Avrepalle -0.72 -3.06 as -4.64 aa
Shirapur -1.8) -1.30 1.73
Kanzsrs -0D.04 -1.65 -2.48 ea
Boriys -0.01 -0.88 -1.38
Rampurs -2.92 am -3.40 ae -1.59
Rempur Kalan -1.72 -1.86 -0.96

All Villagea

& and #a indicates signiflcant aiff

©of toal NPK use among farm sizes at .03 and .0l level of
signicance.

The negatlive aslgns indic
comaprison has lower mes

es that the first variable in the
that the asecond one.
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Farm Level
The dependent variables uied in the analysis were level of total NPK (kg/ha) from fertilszer

and FYM. The important hold  level isted factors iafl i level of

fertitizar/FYM use were total wealth, aumber of 1i ., OPH ing, ing years

of the farmers, the age of the farmer as proxy lor his expericnce, the traditional caste of the
farmer. In 0ddition to the (armer specilic characteristics some other factors such as valuc of
the land (Rs/ha) refeiecting for the quality of fand cropped, proportion of cropped arca
receiviag irrigation and proportion of cropped arca planied in rainy and post rainy scason
were also included in the model. Since most of the ficlds during summer scason arc planted
under irrigated comdition and reccive higher doses of fertilizer therelore, it wasassumed that
scasonal cropping alone might not cxplain fully the spplication of fertilizer and FYM. To
avold this bias of itrigation and scasonai cropping and irrigation intcreations were also used
in the model. Besides this the village dummics were included to cxpWin the cavironmental

differences like rainfall pattern, infrastructure, level of technological development, nearncss

to market, ctc, and ceopping year d ict to cap the eflect of yedr to year (luctuations

in climate specially rainfall. ':(

1t was expected that village envi D ing level of logical dev
i
and inflrastructure, rainfail pattern, soil type, and cropping pattern fnftucnce the level of
fertilizer 3nd FYM use. Thosc vitlages with assurcd rainfall and betger quality of soil and

higher level of technological de arc

d to spply fertilizer snd FYM in l3rger

areas than those villages where rainfail is low and erratic, soils were poor, and adoption of
new technrology was low. Similarly the extent of seasonal ccopping and statusof irrigation aiso
are expected 1o influcace fertilizer use decisions. Comparcd to unirrigated liclds cropped
during kharif scason irrigated ficlds cropped during rabi and summer 5casons are eapectcd

to receive more fertilizer. 1t was also d that d heads of h holds and higher

caste farmers use more fcriilizer compared to the low caste and uncducaicd larmers.
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At the aggregate level mesn Icvel of total notrients (NsPeK) from lertitiver sad FYM wey

.
11 and 8 kg per ha of cropped ares, reapectively. The resuliy prescated in Table 17 indicate

that most of the coeflicients show the expected sign. Buts few of them were not 85 important
81 expected. It is clear from Table |7 that increased irrigstion alone does not sigaificaatly
influence the level of nutrients application sither From fertitizer ar FYM. This ls sgain in
conformity with the carlicr observation that all the irrigated lanc do mot receive fertifizer.

However, the effect of irrigation b ger once the 1 cropping | with

irrigation.

Farmers apply higher doses of fertiliver in irvigated fieldy planted during rainy and
postrainy season compared to unirrigated ficlds planied during rainy and postrainy season.
Increased irrigation during postrainy and summer scason are likely 10 significantly increase
the level of fertilizer use. But there was no sigaificant diffcrenc: in the level of FYM use
across seasons

Higher caste farmers apply higher doscs of lertilizer and FYM 1o their fields than the low
caste farmers. The more years of schooling of farmers slso significantly increase the levet of
fertilizer application but not the level of FYM. Village dummies were important in expalining
the tevel of fertifizer and FYM use. Ycar dummies indicate increasing trend in level of
fertilizer application over years specially afier 1980. But application of FYM does not show
any such clear trend. This is not uncxpected a3 use of FYM was not as regular as lertilizer.
Quality of land (explaincd by the value of land), sizc of farm, wea'th and age of the farmers
were not important in explaining the level of fertilizer and FYM usc. Number of livestock was
potitively and significantly associated with the level of ferthlizer 1nd FYM use,

Plet Level
In another regression same set of variables weee tried 10 catimate their effect on the leve! of
nutrients application at the plot level. The variabies were level of total NPK dependent per

ha from fertilizer and FYM. The i d variables inel in the mode! were both

binary and continuous. Most of the explanatory variablcs used in the previous model were




Table 17. Farn level detarminents of mssa level of FYN and fertiliser wos ia
seven stedy villages of ladis’s SAT, ;961-80
(Zenit regressien)

Oocun-- Pore yors msmuce
Yeristds Iocr—-l— uuu-uy l..--.-u- Imu.uy
(t] .h”’ onsffistom sesfftutiont

LRALCATION (X) ta.72 .18 ©.133 0.1 S.0v4
STAPON X IRRICATION u)

ERARSY SRY . 208

SMARLY wET l .32 0.183 -0.23 «©.s02

RABE BAY 28.904 0.338 -0.06 .08

RARI wET .27 0.214 -0.08 «#.019

SRNER WET 3.409 0.077 0.3¢ 9. 033

SCHOOLYR (Vesra) 3.108 -c.109 -0.1% -».03%

LANDYAL (Rs GOO/Me) 2.630 -0.084 -0.04 --.127

®.188

-8.032

138

 od

.08 1

2
® ©.a73 ©.131
Predicted provesiiity of ¥ >
3tatt givea aversge A (1) ©.403 0.414
frogeency of ¥ >
ey 0.488 0.e08

of ehmarvation

« ama 2t lmsteate n.- Cleaat ot 0.1 snd 0.05 1 of algalfieance-
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included in this mode! also to compare that how far these factony iaflvence differcatly the
tevel of ertilizer snd FYM use at farm houschold and piot level.

The resuits preseated in Table 18 indicates that additional ome hectare of irvigated land
increases the consumption of 36 kg of mutrients (NPK) from fertilizer and 44 kg (NPK) from
FYMcompared to unirrigated liclds. Also the irrigated Ciclds have he higher (0.57) elasticity
of fertilizer use than the FYM (0.24).

The Higher caste farmers apply highar doses of fertitizer and FY M thaa low caste farmers.
But the clasticities (or application of both FYM and fertilizer was very low. The vitlage
caviconment play an important role in detcrmining (he application of fertilizer spplication
and FYM. Irrigated and assured rainfall villages reccived higher doses of fertitizer than the
drought prone villages with unrcliable rainfali and low level of t:chnological development
in terms of low irrigation and poor sdoption of MYV, Howevcere, in irrigated villages farmery
apply more (ertilizer than FYM.

Education and age of farmers significantly influcace the application of fertilizer and
FYM. Farmers with more wealth did apply higher doses of fertilizer and FYM. Farm size and

availability of livestock were not very imporiant in detcrmining the application of fcrtilizer

but they were positively iated with the application of FYM. The quality of land,
measured a3 the valuc of fand, was positively and significantly associated with the spplication
of fertilizer but not with the application of FYM. This is in conformity with the farmers’
perception that FYM application is o soil improvement strategy rather than increasing soil
Tertility. The non-significant effect of number of livestock and farm size is mainly because
their effcct was neutralized by irrigation and wealth. 1t is evident that most of the wicrs of

Dutrients were the large farmers who had more irrigated 1sad and beloag to higher caste.

However, value of land, which cxplains the quality of land, indicate that because of higher

production potential more feetilizer is used in those plots which have better quality land. In
most of the villages the value of land was quite high duc 1o aceess Lo irrigation which adjusts

for the quality of land hence increase the response to fertilizer.




Teble 18. Piet level Golerminsats of nean lovel of FIN snd fertiliter wse im
soven stwdy villages of lad 1963-84.
(Tobit regression)

Ferriliner Fare pard sanare
Yariadle Heae Regresaien Liasticity BRegresasioa Llsstiatly
{5 snare) ceslfislont ssnffistiont

VILLAGE BUMECY (3
(Aurepeiia) 0.124
VILES (Shiraper) s

VILO® (Papas
YILDIO (R° Kalen)

CASTE MweeY (%)
CASTE!

CASTE2

CASTEY 40

CASTES ~17.072
INRSCATION (%)

INIC) (Dry) 0.704

IARICE (Wer) o.1v¢ 34.688 oo 0.433 7.720 °.23
TLAR Bmeey ( 1)

TRL (31962) ©.328

TADZ (1933) 0.334 21.220 33.920 ea

YRBI (i984) ©.330 21.820 35.693 s
SLASON X IRAIGAT:ON (X}

ERMARIY BRY . eoe

KNARIS VAT o.108 30.030 ©.082 33.4a8 0.068

RABY smv ©.241 -18.093 0 -0.113 -63.33) s  -0.178

RART wET o.100 ar.342 ©.133 -132.780 -0.188

swens vET o.or9 3%.432 * o.081 13.308 0.012
SCHOOLYR (Yesrs) a.187 ~1.199 se  -0.130 ~0.448 -0.003
LANDVAL (Rs ©0O/na) 13.413 0.13) oe ©.389 -0.24) -0.280
LIVESTOCK (Mwaber ) .320 0.338 0.0%e 1.308 .09
OPARZA (e} 7.108 -0.00 -3.792 ea  -0.313
AGE (Yesrs) 49.3%0 ~2.416 o2 3307 ~1.733 -1.012
ACESQ (100 ywaras®@ 23.738 0.022 sa 1.483 0.034 ©.422
WEALTH (Rs 000) 106.930 43.680 a1z 12.936 Q.11
Canstoat -98.140
Log-1iReliheod funetion -3363.23)

2
» o.318 ©.041

Prodieted prevesility of ¥ >
limit givea average X (1) 0.217 0.139
Ovasrved frequency of ¥ >
itelt s ©.338 o.163
Meaber a( sbeervetion TTTTTTmmTmmeTmmTAm o

Liaty 3378

Mom-Lialt ss0

Teteld 3933
Wean Jevel of woe (Rg/na) 14

® And s fladicate sigalficant L 0.1 and 0.05 level of significance.
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Post-moasoon cropping is possibie msinly wunder assured irvigation condition, which is

limited im these villages. uovcve;. irrigated (iclds ia ralay and postraiay scason received
about 15 and 30 kg more fertilizer respectively than the wnirrigated fields in rainy season. But
unirrigated fields in postrainy season received about 1| kg bess fert lizer than the unirrigated
fields in rainy season. This clearly indicates that in the absence of rrigation postrainy season
Fields receive very little fertilizer.

The application of FYM indicate different pattern, In high rain’all kharif fallowing areas
application of FYM is common compared 1o irrigated snd assered rainfall sress. But
application of FYM in irrigated liclds in rainy scason is quite high compared to itrigaied
ficlds in rainy and postrainy scason. This shows that application of 1Y is donc mainly in the
beginning of the rainy season on unirrigated ficlds. Number of hivestock. value of land, snd
education of the head of households were weakly but positively astociated with higher FYM

use. Year d ies indi that application of FYM is not as regstar as Tertitizer but over

years (ertilizer application is likely to increase

The comparison of the clfects of farmer specific variables on the level of fertilizer and
FYM usc at houscholds and plot levels indicates that a farmers with more irrigated land do not
neccessarily usc higher doses of fertilizer. However in irrigsted ficl1s they apply higher doses
than the dry ficlds. Similarly the scason and irrigation interaction at farm hosuehold levet
suggests that compared to unirrigated lsnd planted during rainy "cason farmer might apply
higher doses of fertilizer in other scasons both under irrigated and unirrigated condition. But
it docs not scem true at the plot level. Compared to unirrigated [iclds planted during rainy
season irrigated ficlds in postrainy scason receive higher doses of fertilizer. The farm size,
wealth, and value of 1and are not important at household levef but farmers will apply higher
doses of fertilizer to the ficlds with better qualily of land possitly because of better response
1o fertilizer. Simialrly expercinced farmers apply higher doses of fertilizes 10 sclected ficlds
but not necessarily higher doscs of fertilizer to all thier fields. However, farm sizc was not

important both at the houschold and plot level. Number of livestock also significantly
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influence the doses of fertilizer st howschold level but 8t plot level its role is mot important.
lncreased schooling significantly influence the doses of fertilizer both at houschold and plot
level.

Village enviroament 3150 suggest that in medium rainlall and relstively more ircigated
villages farmers might not apply higher doscs of fertilizer to all of their iclds compared to
those villages with highcr irrigation and reliable rainfall but would apply lower doscs of
fertilizer to maay [ields
CONCLUDING REMARKS

The foregoing lysis clcarly ind that in most of the villages of India’s SAT fertilizer

usc is very low, and a largc proportion of cropped land do not receive any nutricnts from any
of the two maln sources namely farm yard manurc and fertilizer. Most of the farmers apply
low doscs of autricats to their crops. Most of the fertifizer is consumed by superior cereals and
high value crops planted mainly as high yiclding cultivars. Fertilizer is positively associated
with higher level of irrigation but in a fcw of the villages cven irrigated (iclds also do not
receive any autrients. 1n contrast quitc a large portion of unirrigated land do receive

nutricnts. Application of farm yard manure is common in unirrigatod (iclds but it is applicd

more with the idea of 101l ] rather soil-imp

Fertilizer use is ificantly influcnced by the village cavironmeat indicating the level
of 1echnological development and infrastructur, and access 1o irrigation. Within the villages,
farm size differences in the level of nutricats use arc not much. Much of the variability in
the level of mutrients usc across villages and farmers are duc to inter-houschold variation

h village eavi for more than 1/4 of the total variation.

This suggests that there is enough scope for increasing the use of fertilizer in the dryland
agriculture if some major brecakthrough can come from crop improvement in devcloping for
fertilizes responsive varitics However, in mainly rainfed regions with postrainy scason

croppiag the possibitities of increcased fertilizer use scem to be blcak duc to poor responsc of

festilizer on yiclds in the ab of ad: soil i and irrigation.
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Appendix 1. Location of study villages in Indla‘'s SAT.
L]

Villages District State Distance Coordinates
from ICRISAT - ceeenvomuncnnuannnes
center (Kas) £ L]
70 bia 2
120 80* 36
Sholapur Maharashtra 340 e 4
" . 330 49 a2
Axols Maharsantrs 330 2y ¥
" . sss 0 b
Sabarkantha Gujarat 1300 84 14
’ . 1310 s 1
Ratsen . P 1210 1 L2
Rampur Kajan . v 1220 147 mn’

lmportant charactertstics of farming in the selected regtons
of Indla‘s SAT, 1982-84.

Sabnrnnlm Akols Shoupur

Shallowv to Entisol Medive Lo man- to Mediua

sediun deep aeep deep

alfisol vertisol vertisol  vertisol
Rainfall (mm) 760 760 883 663 1200

varfation in
rainfall (CV X) 35 23 34 39

Average famlly
size (No.) 6.0

Average size of
holding (ha)

Number of bullocks
per 10 ha of land

Cropping ayatew (1]
Intercropping 47 78 kk] 29
Irrigation a8 10 12 3
Radbl cropping 7 k] 67 83

Important crops Sorghua P.mlllet Sorghus Sorghua Whaat
Castor Castor Cotton Pigeonpea  Chickpesa
Paddy Wheat Pigeonpea Chickpea Soybean
Pulses Groonnn Sunflover Linsesd

(1] Refers l.o percentage of total cropped ares.
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Appendix 3. Musber of farmers ssing differeat level of nwtrienmts (NPK in kg/bs
of cropped sres) im seven stedy villages of Indla’s SAT, 1982-84.

Total Level of fartilizer use (NPK kg/ha of cropped srea)
»o. of -
Village farmers O < 10 11-20 21-30 31-40 41-60 61-80 >80

Nusber of farmers

Aurepalle 3 ) 4 ? s ? 3 )
Kanzara 3 3 1 4 9 2 8 . 3
Soriys n 2 1 s 13 3 s 1 1
Rampura 29 2 2 4 s s s 1 2
Shiraper 28 10 16 1 )

Rampur Xalan 2s 6 14 5

Papda 28 10 18

A1l villagea 206 3 s2 23 3s 18 . e I

Appendix 4. Share of FYM in totel nutrients (NPK) applied in unirrigsted and
irrigated fields in seven study villages of India‘a SAT, 1982-84.

Share (X) of FYM in total NPK used in

Village Unirrigated Irrigated Total

Reaper Kalem 100 T TR
Papda 78 100 79
Shirapur 8 40 59
Avrepalle 8 27 49
Kanzars 27 15 24
Rempura Y 20 24
Boriys 3 13 23

All villagea 49 - 2) --.."- 34




Appendix 3. Number of farsers having access to irrigatien in asven study
viliages of India’s: SAT, 1982-84.

Total level of trrigation (X of etopnl
Village NO. Of -cceun

farsers O
;;;;‘.--_--.-‘;l 26 H 1
Rampur Kalan 25 20 ] 2 1 ¥
Aurepalle 3 20 1 s 2 2 1
Kanzara 34 20 5 3 1 3 2
Shirapur 28 13 H 4 3 1 1 1
Boriya 31 5 2 3 s 13 2 i
Rampura 29 6 2 3 18
A vidlages zos w0 ae e s s TwUTTUATTAT

Appendix 6. Parcentage of cropped area itrrigsted and ahare (%) of total
F and fertllizer used in irrigated flelds In seven study
villages of India's SAT, 1982-34.

% of total % share of total FYM and fertilizar
cropped srea used ln frrigated I’hlﬂ-
Village Irrigated ------ cerecemmmemeenen-escaacman [
FY Ferti llur
Aurepalle 23 32 84
Shirapur 11 23 98
Kanzara 14 18 32
Boriya 40 59 82

Rampura 44 72 89




Appendix 7. Percentage of cropped ares manured and fertilized, snd mesn level
of total NPK (kg/be of trested area) la kharif and radl sesaon
in seven study villsges of India’s SAT, 1982-84 (dry plots caly).

% of cropped area Hean dose of total NPX
(rg/ha of treated area)
Manwred Fertillzed Manured Fertilized
Village Kharif ";hl Kharif Radi Kharif Rabs Kharif  Rabl
Shirapur 1.7 i 7.6 ] 1.0 13 29 o --;;--
Rampur Kalan 34.9 17.8 o 0 44 23 o o
Papds 33.7 25.3 o 2.7 13 1t o 29
Aurepalle 30.8 1.3 3.0 24.6 75 67 36 29
Kanzara 22.1 o 62.7 14.4 ™ 0 34 24
Boriya 5.3 o 29.9 3.6 86 0 26 50
Rampura 6.4 1.5 25.6 50.4 2 97 kX 13
All villages 18.7 ) 15.5 34.2 4.1 63 19 -U(O ";lu

Appendix 8. Share of HYVs in total cropped area, proportion of cropped acres
irrigated, and level of FYM and fertilizer use in local and HYV
10 seven study villsges of India‘’s SAT, 1982:B4.

% share of % of cropped X share of % of total
HYY in total s irrigated total FYM fertilizer
Village cropped area used in HYV used in HYV

Local RYV
Kanzers 20 i 13 w '"Z; ------ ------;; ------ o
Rampurs 47 14 76 64 91
Borlya 63 16 51 80 9
Aurspalle 53 1 29 70 84
Shirapur 1 11 100 o 7
Raspur Kalan 0 2 - 0 -
Papda 1 1 - o -

All villages 23 9 A8 A8

v



Appendix 9. Extent of latercropplng and share of interetoppiag
in wse of total FYM and fertilizer in sevea study
villages of India‘'s SAT, 1982-84.

X of total % share of (ntercrop

cropped ares in total use eof

intercropped cee.
Village ™ hrﬂlll-r
Aurepalle 46 ) ;:I o 1-- o
Shirapur 48 47 [
Kanzara 78 68 39
Boriya s2 36 18
Raspura 28 15 6
Papda 38 38 3
Rampur kalsn s1 29 o

use of FYM and fertilizer, snd le of FYM and fartilizer use
in seven study villages of India‘s SAT, 1982-84.

X of cropped s Share of total Share (%) of total
Irrigated rYH used In (l) rnrllllnr used in

Aurepalle [ s 29 1" 29 60 a 13 87
Kanzare 12 10 15 6 12 82 6 14 80
Boriya 25 49 37 17 35 48 8 36 33
Rampura 34 a a3 6 33 59 3 33 6
Shirapur [ 15 10 8 4 a8 . 46 53
[ 29 7
/] 100 -]
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