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THE DECEZLERATIGM HYPOTHESIS
ANC :
YIELD INCREASING INPUTS IN INDIAN AGRICULTURE

Gunvant k.Desail
N.V. Nemboodiri -
Centre for Management in Agriculture
Indian Institute of Management, Ahmedabad

Three questions are examined in this paper: First, does
the verformance of Indian agricuiture in recent years indicate
deceleration in the long term growth rates of production? |
Second, how does one explain poor growth in production in the =
face of substantial growth in the use of inputs? Third, what
additional light does the experience of the Western region
throw on these questions? Accordingly, the paper is divided
into three sections. The last section brings together major
conclusions and raises some questions which need further prob-
ing.

SECTION I

RECENT AGRICULTURAL PERFORMANCE AND
THE DECELERATION HYPOTHESIS

The total production of foodgrains in India nas exceeded
the 1978/79 level only once, and that tco marginally. An incre-
‘ment of only one million tons over a period of four Qears is _
obviousiy disturbihg. More so b&cause there has,been'substantial

Paper for the Symposium on "Recent Trends in Agricultural
Growth in the Western Region in India" organised by the Indian
Society :of Agricultural Economics and Centre for Management

in Agriculture, Indian Institute of Management Ahmedabad,
Septembetr 9-10, 1983.



increase in the use of all dominant vield-increasing inputs.
But can we conclude from this thet the long-term ¢rowth rate
in Indian agriculture has decelerated?

Questions about the growih serformance of Indian agricul-
ture are not new. Until a ccuple of years back, the central
issue was whether tners was on acceleration in production
‘trends after the introduction of H/Vs. The deceleration hypoé
thesis is a more serious matiter and deserves most careful
attention. Not only becaus2 it hichlights falling growth
rate in production which has bzen inadeguate but also because
it alludes to the Law of Diminishing Returns by pointing at
the growth in yield increasing inpuis. Since growth in pro-
duction has become increasingiy dependent on growth in vyields,
and will remain sc in the future; the hypothesis raises seri-
ous questions about the strategy and policy instruments behina
growth in agricultural production.

Empirical examination of the hypothesis is fraught with
many difficulties. Therefore, it is necessary to distinguish
between two questions =2ven though thay are interrelated. First;
does the poor growth ir foodarain production in recent years
mean deceleration in their long term trends? Second, if this
is so, is it really due to the Law of Diminishing Returns?
Obviously, it is pointless to talk about the Law of Diminish-
ing Returns, especially for agricultural sector of India's
size ahd diversity, unless the ajgregate production trends
show unmistakable deceleration.

Table 1 shows all-India index numbers of production of.
foodgrains and all crops for the period from 1960/61 to 1981/
82. It also shows ?ear to year percentage changes in the two
series. ;The deceleration hypothesis can be meaningfully exa-
mined only against the backdrop of the past performanbe of
long teérm trends. And, inasmuch as the hypothesis is based on
poor growth durihg the nast four years, it would be useful to



Table *:

All India
A1l Crops,

Index

Numbers
1960/67
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3 Years Moving

Year e T TR | Aversges of I.ios
FQGs ACs |?33 als FGs ACs
1060 /61 £6.1 36.7 71 8.2 84,4 84.5
1561/62 26.8 856.5 ¢.0 0.1 85,6 36.3
1962/63 33.8 85.3 ~3.5 .7 855.3 86 .4
1963/64 85.3 37.2 1.0 2.2 87.8 89.&
1664/65 Q4.3 96.9 10.5 1141 51 33,3
1565/66 75.8 20.8 -10.6 ~16.6 82.4 25,1
1066/67 771 20,7 1.7 0.1 83.9 86.8
1967/68 98,7 93.9 28.0 22.6 G1.0 92.3
1965 /69 97.3 97.3 ~1.4 —1.6 100 100
1969/7¢C  104.0 103.8 6.9 6.7 104.7 104.2
1970/71 112, 111.5 8.6 7.4 109, 4 103.8
1271/72  111.4 111.2 ~-1.3 ~0.3 108.9 108.3
1972/73  102.2 102.3 -5, 2 ~5,0 108.0 108.6
1973/74  110.3 112.4 7.5 G.9 105.6 107.8
1974/75 104, 108.8 5.4 =3,.2 113.9 115.3
197%/76 127.2 124.8 22.0 4.7 112.6 116.7
1976/77  115.7 116.4 4.0 =5.7 125.5 124.6
1977/78 133.6 132.7 15.5 14,0 129.,5 129.0
1978/79  139.3 37.8 4.3 3.6 129,92 129,2
1974/80 114.8 1171 ~17.6 ~15.0 130.5 129.9
1980/81 137.5 134.9 16.8 15,2 131.C 131.5
1981/82  140.8 142.6 2.4 5.7 '
a Triennium ending 1969-7C = 10C; ¥Gs = Foodgrains; ;Ls = All

Crops

b Centered on the middle year

Source:

Jerived from Economic Survey, Government of lIndia,

LY

and Agricultural Situation in Indiaz, January 1979.



focus on anndal changes during these years against such changes
in the past. :

A graph of Coluuns 2 and 3 of Table 1 (Figure 1) not only
reveals fluctuatlons in production but also suggest that growth
in production stalled periodically. Throz-year moving averages
(columns 6 and 7) show platcaus in the early 1960s, the early
1970s andg the late 1970s. {Inclusion of the 1950z in Figure 1
reveals a plateau in the mid-1950s). As Columns 4 and .5 show,
large vear to year changes in production were not confined to
the pe riod between the two nlateaus. Parhaps because of this
reason, and also becausz they are difficult to explain, plate -
aus are not as cohmonly acknowledged as fluctuations. But if
they “exist™ in the production tiends, as they scem to, then
they cannot be ignored while discussing long term growth rates
undérlying the trends. Viewed thus; the deczleration hypothesis
has little empirical support

The first year of tho last pl teau was 1977/78. Perhaps
1980/81 was the last year but this can be said'with certainty
only after data for a fow years after 1931/82 are available.
Although firm estimates for 1982/383 arz not yet available,
there was a setback to productionQ From this; however, onc
cannot'say whether the last plateau ended in 1980/8% or pro-
duction was still stalling ir~1982/33. As mentioned above,
year to year growth rates (Cclumns 4 and 5 in Table 1) fluctu-—
ate between the last year c¢f a nlatcau and the first year of
the next plateau as well as durlng the plﬁie U period,

It is thus clear that on the bqsls of poor growth in pro-
duction during the post 1977/7 period, it would be errcneous
to say that the long/growth rate has decelerated. This is also
suggested by the cstimates of comwound growth rates made by
the Directorate_of_Economics and Statistics for the periods
from 1967/68 to 1977/73, and from 1967/68 to 1980/81. For
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foodgrains, the rates are 2.40 pericnt and 2.39 percent res-—

pectively. For all creps, they are 2.50 percont and 2,36 per
cent respectively. While the ¢rowth rates are marginally
smaller for the later pericd, thov may not he significantly

ic
different from 2ach other. .n any casz, the rates for 1967/63

cause 1981/82
production was substantielly hicher, cspocially fer all crops,

&
to 1981/82 {not yot availablz) woulc be higher b2

than that of 1230/81. This alse suggasts that it weould incor-

rect to infer deceleration in indizn agriculturz from the

recent evidence on production of fopdgrains along. Thus, for
inetance, in 1981/282 foodgraine production was up by only 2.4

0
percent but production of all crop had increasod by 5.7 per

2

ne.

ot

[H]

Thus, at least at this stnge, one can argue that the
growth performance of the recent years does pot support the
deccleration hypothesis becausc of four reasons. Fiﬁst, there
are plateaus in aggrogate pIOhucc1on trends, and since recent
vears were in the last plateau, it is unscientific to judge
long term growth rates at this state. Second, despite recent
years being in the plateau pariod, long term trend growth rates
have not decclined. Third, in none of thg years of the last
plateau {except 1973/80) production was lower than in the
immediately preceeding year. This was not the case in the
previous ~lateaus. What is 1 .13, nroduction indices of food-
grains as well as all crops in 1972/73 wore lowar than aven
in 1969/70. Finally, when lincar trends are fitted to annual
growth rates (i.e., Column 4 and %), although the growth para-
meters are statistically ncn-significant because of wide flu-
ctuations in them, they have Egﬁgﬁ;xg,signs.



SECTION 1i

RECENT PRODUCTICH PARFURLANCE
AND GROWTH IN USE OF INPUTS

Even if there is no deceleration in the leng term growth
rate of agricultural production, it is stili relevant to ask
what has been the impact of substartizl increase in the use of

1977/7% and 1980/81,
irrigated area increased by 6 million nhectares (by 13 percent).

major yield increasing inputs. Between

Area under HYVs of five cereals slsc want up by 6 million hec-
tares (by 16 percent) and fertilizer consumption rose by 1.2
million tons (by 29 percent), But production of either food-
grains or all crops inereased % no more than 3 percent. (We
are not considering 1981/82 becausa firm data on growth of
irrigation and HYVs as well as on index numbers of yields are
available only upto 1980/81). It is thus nertinent to ask why

was the growth in production so Very modest.

The answer to the above question seems to lie in distingi-
shing between total production and par hectare yvield, and most
importantly between average yield of all foodgrains (or all

crops) and yields of individual crops.

whereas index number of foodgrains production rose by only
4 percentage poeints, the index numoer of foodgrains area fell
by 1.5 percentage points bvetween 1977/78 and 1980/81. Similarly
during the same period, the index number of nroduction of all
crops rose by 3.9 percentage pointis but the index number of
area under all crops fell by 1.5 percentage points. Thus, it
is necessary to focus on yields rather than production especi-
ally because the three inputs centribute to additional produ-—
ction through raising yields.: Gut this explains only a small
part since the 1980/81 yield indices were only 3 to 4 percent
higher than the 1977/78 levels(Table 2). Wnhat is more impor-
tant is to examine yields of indivicual crops. DBut before



Table 2: All India Index Munbers of Yields of Foodgrains_and
All Crops, Irrigatec Area, area under HYVs and Fer-
lizer Consumption, 19&67/6% %o 1981/82

: 7 : : _
toar [ Laonor miere |0 | | BN
e iGs | ACs. 1 . i , B
Triennium ending  kiillion  Hactare  liillion Tons
1967/63 1 99.9 . 100.5 54.76 6.05  1.54
1068/69 | 98.2 98.3 3%.75 . 9.24 1.76
1969/70 1101.9 101.2 36.93 12.85 1.98
1970/71 1109.6 . 107.7 33,01 i5.38 2.26
1971/72 1107.8 107.4 36,37 18,17 2,66
1972/73 1101.4 100.6 40,82 22,22 2,77
1973/74 11050 106,2 42,18 26.04 2.84
1974/75 {102.2 104.3 43,65 1 27.33 2.57
1975/76 11 7.2+ 115.6 45,30 31.89 2.89
1976 /77 [109.1 109.2 45,91 33.56 3,41
1977/79 1122.1 116.6 43,49 38.93 4,29
1978/79 |125.5 122,2 50.65 40,13 5,12
1979/80 |106.2 107.6 52,60 38.38 5.26
1986/81 {127.0 123.5 54.60 45,25 5,52
1981/82 | N.A. N.A. 57,45° 46.68° 6.06

a These statistics are from various issues of Economig Survy.
They are not comparable with irrigated area statistics
published by the Directerate of Economics and Statistics.

b’ Relates to Rice, iheat, Jowar, Bajra and Maize,
Anticipated Achievement

Sour¢e: Various issues of Egonomic Survey and Indian Agri-~
culture in Brief.




this, following three important noints emerging from Table 2
deserva attention.

First, since 1967/68 there has b2en an uninterrupted in-
crease in the use of all thre inputs year after year. The
only twe exceptions relate to fertilizer consunction in 1974/
75 and HYVs arca in 1979/80. Cn th> other hand, the time-series
in yields of either foodgrains nr o1l crops had satbacks five
times. Thus, -even with respoct to the dix ~ections of change,
there is no simple association between the tine series on yields
and on inputs. |

Second, irrigated areas incraased by akout 20 million
hectares between 1967/68 and 1980/81, and nearly two-thirds of
this increment came by 1976/77. Nearly 85 percent of the in-
creasce in the arca under [iYVs also came in the pericd between
1967/68 and 1976/77. In the case of increment in fertilizers
consumpticn also, the share of the period up o 1676/77 was
47 percent. Against this, it is the latter period (i.c., years
between 1977/78 and 1980/81) which dominates in the growth of
yields. For foodgrains, this period accounts for two-thirds
of the increment in the index number of yield; and in the case
of 21l crops, it accounts for 6O sercent of the increment in
the index number of yield.

Fina_ly, as shown in TaL 2 2, both yiel: indices fell
.during the plateau of the early 1970s despite increase in the
use of all three inputs. Against this, thers was an upward
movement in both yield indices during the plateau of the late
1970s. Even in 1979/80, when monsoon failure was perhaps most
severe, both yield indices wers 25 to 30 percent higher than
in 1965/66. | |

Clearly, the above facts cannot be ignored while discuss—

ing the impact of growth in inpuis on the growth of ylelds.
Thus, tho relevant question seems o be why did the growth in



the use of the thres inputs ngt heve substantial impact up fo
1077/78 rather than aftez 1977/75. But guostions like this

be
cannot/answered satisfactorily with agaregate data.

We mist consider differc t crons separately. This is so
hecause uss of these inputs cover relanively a. small propor-
tion of cropped area. Thus, eith»r irrigation nor HYVs had
covered mors than one~third of th2 total cronped area ny

980/81, Until 1976/77 fartilizer use had also not spread to
morsa thén 70 percent of the gross cropped?area;?, Furthermorse,
all crops do not have equal and unchanging sharee in the use
of these inputs. It is, therzfors, importsnt to focus on yilelds
of individual crops.

Table 3 shows 1967/68 to 1961/82 %rends in the yields of
rice and heat. It also shows irrigation levzls and coverage
by HYVs., Fertilizer consumption in the last column 1is averagé
rate of application per hectarc of gross sown area under all
crops since time-series of fertilizer consumption are not avai-
lable by crops. The focus is on rice and wheoat because of their
importance. In the all-India indeX number of production of
crops, rice and wheat have a total weightdge of 56 perdent. Thelr
share in gross irrigated area of Lhe country was 66 percent in
1978/79; they accounted for 80 percent of the HYVs area under
five cereals in 1980/81; and they had & share of 60 percent in
total fertilizer consumption 1in 1976/77. Thus, at the all-India
level, these two crops are ideally suitéa tc examine the impact
of growth in the use of these inputs on their vields.

There was hardly any growth in the percantage of rice area
irrigated until 1976/77. Since then there has been marginal
increase. By'1980/819 about 4& percent of rice area was sown
~to HYVs., Similarly, about 45 percznt of rice area was fdrtlll-
zed by 1976/77, and the average rate on this area was 78 kgs.
per hectare. In the subsequent yzors, there nust have been
further ﬁ“ﬁ'+h cince tatnl fertilizer consumption in the country



Table 3: Trends in Yields of Rice and ¥heat and Three Yield
Increasing Inputs, 1947/G68 to 1uBi/0n
Tjue ! Viwat ' Ferti-
Y@ar i V_ML A LA TA TG AR Y R TS PR :41-:171«‘—— -n:n..u;m-:;.‘.a-, B A AR i 2 B T 35§ TRTT 4 ‘il _] Zer
Yield _Percant f?ﬁjle Vield ArParconi Area *Conqumu

A
(Kgs/Ha) Hrrigated ¥V {Kgs/ﬁa)l' rigated HYVs iption?

B R S D ;”m¢wwvﬁ~é1u/da)

1967/68 1,032 32.6 4.¢ 1,703 AT.4 7.3 9.4
1962/69 1,076 30.4 7. 1,169 49.8 30.0 11.1
1$69/70 1,073 39.4 11.5 1,209 51,1 29.6 12,2
1970/71 1,123 20,1 4.9 1,307 54,4 35.4 13.6
1971/72 1,141 35.8 19.5 1,380 54.6 41,1 15,1
1072/73 1,070 39.2 22,3 1,271 57.6 52.3 17.1
1973/74 1,191 38.4 26,1 1,172 57.7 5G . 16.7
A974/75 1,045 32,8 29.6 1,338 61,5 62.1 15.7
1975/76 1,235 38.2 31.5 1,410 61.9 65.3 16,9
1976/77 1,088 28.4 34.¢ 1,387 654.9  6%.9 20.4
1977/78 1,303 40,0 40,6 1,490 64.0 73.6 24.9
1978/79 1,328 41,6 41,7 1,568 65,2 70.2 29.2
1979/80 1,074 N 40.6 1,436 NA 67.0 30.0
1980/81 1,335 7 6.1 1,630 NA 7€.1 31.5
1981/82 1,317 NA 41,52 1,696 NA 79.2°  34.6

a Average fertilizer consumption (nutrients) per hectare of gross
sown aiea of a2ll crops.

Source: Varlouq issues of Indian fgriculiure in Brief, and Econo-
mic Survey. Fertilizer consumption from Fertiliser Stati-
stics, 1981/82.
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has increased substantially. &Against this background, the time-
series of rice yleld reveals: 1) fluctuating but unmistakably
upward trend, (ii) virtually each successive peak being higher
than the previous peak, and (i31) viald level above 1300 kgs.
per hectare in all years from 1977/73 except 1979/80. One
could still maintain that the coapound growth rate of 1.6 per
cent between the two peaks of 1975/76 and 1980/81 is inadequate
to meet the requirements. But that is a separate issue and
should not be mixed up with whether growth in the spread of
HYVs and fertilizer consumption had decisive impact on rice
yields in the recent years. The answer to this cannot be nega-
tive once we recognise the problems of increasing rice produ-~
‘¢tion through yield increases. it is also important to note
that average rice yield in 1979/80 was about 25 percent higher
than in 1965/66. Since there has bzen hardly any growth in the
percentage of rice area irrigated over time, the higher average
yield of 1979/80 was clearly due to the growth in the use of
HYVs and fertilizers.

The growth in wheat yield is welli-known and needs little
elaboration. Three points, howevaer, are worth noting. First,
there has been a vast growth in the use of all three inputs
{including irrigation) on wheat. Second, there was virtual
stagnation in wheat yield between 1971/72 and 1976/77. Thixd,
average wheat yield in 1981/82 was 20 porcent higher than in
1975/76 (i.e., the highest level bhefore 1577/78) . The compound
growth rate in wheat yield between 1975/76 and 1981/82 was
3.1 percent per year. This cannot po considered insignificant
especially after stagnation in wheat yields in the first half
. of the 1970s. ‘

That growth in yield during recent years was not confined
to rice and wheat alone and it can be seen from Table 4. The
table shows percentage share of major crops in total sown area,
1978/79 irrigation levels on them, spread and rates of fertili-
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‘Table 4: Yield Performance of ifajon Ciops between 1977/78 and 1901/82
and Levels of Input Use .. All India

| D’=rcerrttTm‘:'rcen't‘““”9 Area é ﬁi@““°t Yield Thiq.0f Compound
Crop GSA Irri-}HYVs ]belt1 PG 1“77778 Years |Gr.Rate
1972/79 1200/1 13- 2d | to to Col.6 [Peak to
l1o7s/181 {1970/TW 1’76/71|1001/8 o Yield Peak
79 , gxcee
{ — I m.Lu st o e s i ‘ de OJ'.‘M..I..._,,A.\.,“ B—
Rice 23.1 A1.6  46.1 44.9078)7 1,235 1,336 4 1.6
Wheat 12.9 55.7 78.1 B53.,1.73) 1,410 1,696 5 3.1
Jowar 3,2 4.2 26,4 1T.3.37) 711 716 2 0.1
Bajra 6.5 3.7 32.6 11.5{39, 544 AR9 0 ~ve
Maize 3.3 15.1 23.1 36.5(43} 1,203 1,159 0 ~ve
‘Barley 1.1 51.6 1¢.1(17) 1,139 1,269 4 2.2
‘Cereals 60,2  33.2 1,041 1,160 4 1.8
Pulses 13.6 7.9 533 515 0 Ve
Foodgrains 73.8 28.9 244 1,033 4 1.2
Sugarcane 1.9 77.0 69.7:346) 5,529 5,914 4 1.7
Groundnut 4.2 9.2 38.5(40) 235 Q72 f 0.6
Cotton 4.6 24.9 42, 4(05) 161¢ 167 2 0.9

" i e T T 2 AP RETR PReT R S L SRS S e - P

a Average rate of fertilizer on fertilized area (kgs./ia)
b In terms of gur
¢ In terms of lint

Source: Indian Agriculture in Rrief, 1982. Column 5 from Gunvant
M.Desal, Sustaining R@pid_Growth_in_India's Fertilizer

Consumption: A Perspective Basgd on Composition of Use,
IFPRI, Washington D.C. 10E2




zor application on them in 1976/77, and coverage of HYVs by
1080/81 in the case of jowar, bajra and maize. it also shows
vield performance of thesc crops during rocent ysars. Whareas
the yield performance of no crop At as gocd as wheat, that
of barley and sugarcane was comparabla to rice if not better.
Sven cotton, jowar and groundnut yiclds, at the all-India le-
vel, attained new peak in reccnt yoedrls. “hile their yield
growth rates are unimpressive, it is relevant to note that
the share of these crops in the use of the three inputs was
not high either. But mors about those crops are in the next
section since they dominate the cropping pattern in the western

region.,

Our overall conclusion is that whercas questions about the
impact of growth in the use of inputs in view of poor agricul-
tural perforaance in recent years must be askaed, but it is
“important to recognise that they cannot be answeresd satlsfacto-
Tily by comparing changes in the national aggrogates. In fact,

ven at the disaggregate levels, there are many conceptual di-
fficulties which are further compounded by data constraints.
Just a beginning in tackling scme of these difficulties indi-
cates that the impact_df the viceld-increasing inputs has not
been as inconsequential as a more comparison of the aggregative
national data suggests.

SECTION 71
EXPERIENCE OF THE WESTERN REGION

Table  shows the importance of the Western region (and its
four constituent states) in Indian agriculture, and a few im-
portant features of its agricultural sector. The region accounts
for about 40 percent of the country's gross: sown area, 21 to 22
percent of gross irrigated area and fertilizer consumptlon, and
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nearly 30 percent of the arsa under HYVs of the five cereals.
While its sharc in the total production of all foodgrains is
only about 26 percent; it is 55 to 66 porcent in jowar, bajra
and gram. Among non-foodgrein=, the region accounts for 54 per
cent of cotton, 47 percenf of groundnut and 21 percent of sugar-
cane production in the country.

Three points are stressed about important features of agri-
cultural sector in the Western region: First, 44 percent of
its cultivated area falls in "low" rainfall region, 31 percent
in "medium" rainfall region, and only 25 percent in the®high®
rainfall region of the country. Sccond, only about 15 percent
of its gross sown area is irrigatcd against about 28 percent
for the country as a whole. Third, the average level of ferti-
lizer consumption (19 kgs. per hectare) is also considerably
lower than the all-India average (35 kgs. per hectare).

There are important differences among the four states of
the Western region. Gujarat's gross cropped area is considera-
bly less than the other three states among whom the differences
are not big. Gujarat and Rajasthan have 70 to 90 percent of
their gross sown arca in the low rainfall regioh whereas M.P.,
has only 4 percent and Maharashtra has 36 percent in this
region. The latter two states have greater proportion of the
cultivated land in high rainfall region than Gujarat,_and
Rajasthan has none in this rainfall region. On the other hand,
Rajasthan and Gujarat have 19 to 20 percent of gross sown area
with irrigation against 11 to 12 percent in M.P., and '
Maharashtra. Fertilizer consumption levels vary widely between
8 kgs. per hectare in M.P., and 39 kgs. per hectare in Gujarat,
but only in Gujarat it is higher than the national average.
Foodgrains account for 71 to ‘82 percent of gross cropped arca
in all states except in Gujarat where the share is 44 percent.
Among foodgrains, jowar and/or bajra dominate everywhere ex—
cept in M.P., where nearly 40 percent of the area is sown to
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rice and wheat. Among non=foodgrains, oilsecods and/or cotton
dominate. Sugarcanc is also important, cspecially in Maharashira,
and to a lesser extent in Gujarat.

Index numbers of produc. .on of all crops are not available
at state levals. But the data on production of total foodgrains
and dominant non-foodgrain crops indicate pocr growth in total
agricultural production in the Western region during recent
years. As at the all-India lcvel, this was so in spite of sig-
nificant growth in the use of at least two inputs. Fertilizer
consumption in each of the four states in 1981/82 was 40 to 100
percent more than in 1976/77. Even as compared to 1978/79, it
was -about 25 to 40 percent higher in Gujarat, Madya Pradesh
and Maharashtra. Only in Rajasthan it was barcly 3 percent
higher. Similarly, HYVs had also spread to 25 to 54 percent
of the total arcas under the five cereals in each state by
1980/81. About growth in irrigation it is difficult to say any-
thing since no data are available for the yoars after 1978/79.

It would be, however, incorrect to conclude that the gro-
wth in the use of inputs did not have significant impact on the
agricultural performance. idore so in the case of the Western
region than country as a whole because of the relatively low
levels of use of these inputs. What is required is a scrutiny

by crops as in the previous r2ction.

Table .6 is similar to Table 4. It focuses on the yield
performance of the major crops in recent years, and use of
inputs on them in the four states. Following major conclusions

emerge.

Gujarat ranks first among the four states with respect to
yield perfofmance in recent years. Between 1977/78 and 1981/82,
yieldsof all major crops exceot groundnut had higher peaks than
" in the previous six years. More importantly, as Column 9 shows,
vields of these crops exceeded the previous peaks either in ail
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YWeastern Ragion

. Yield Performance of Major Crops between 1977/78 and 1981/82
and Levels of Input Use,

3.1

. : . dighest Yie No,of
 fpereens [ e tene ) (Guja) (T [uens e ot
Crop 1832/79 gated |1980/|1izea | 1971/72 [1977/78 Yield cax to
a2 1978/ 81 19, 0/77 to to cxcee -
79 1974/77 {1981/32] ded
(1 (2) (3) [(4) (5) (6) | (7) (8) |(9)
Hajasthan
Rice 1.2 37.9 29.4 31.0(69)% 1,445 1,286 0 -ve
Wneat 11.4 77.5 73,2 45.1(52) 1,279 1,660 5 5.4
Bajra 25.9 0.6 7.0 5.7(36) 382 253 0 -ve
Maize 4.6 3.8 4.0 15.8(44) 1,140 970 0 -ve
Barley 2.3 7741 43.,0(9) 1,252 1,403 2 5.9
Gram 10.0 17.5° NA 767 909 1 5.8
Foodgrains 71.1 19.0 NA 624 629 1 0.3
Sugarcane 0.3 93.2 NA 4,341 3,871 ¢C -ve
Groundnut 2.2 2.3 NA ‘ 668 715 1 7.0
- Cotton 2.3 85.9 58.5(79) 223C 241 1 2.6
MeP.
Rice 22,1 17.0 36.7 14.8(29) 8383 9383 1 3.8
Wheat 17.3 25,9 39.8 24.6(64) 843 994 4 2.4
Jowar 8.5 0.1 20.5 NA 88% 824 0 -ve
Maize 3.2 0.4 11.0 9.8(39) 1,134 90% 0 -~ve
Gram 8.0 7.1 NA 681 662 0 -ve
Foodgrains 81.6 11.2 NA 688 719 3 0.7
Sugarcane 0.5 94,5 42,9(50) 3,197 3,004 0 -ve
Groundnut 1.9 0.2 MA 828 739 0. -ve
Cotton 8.6 NA 118 92 0  -ve

Continued
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Table 6 continued

1 (2) (3 (a4 o e
Hanarashtrs

Rice -7.

5 26,4 73.3 51.2(69)  1,%92
Wheat 6.0  4¢.¢  92.3 o1.0(71) 1,065
Jowar 32.8 5.3 36.2 20.5(53) 731
Bajra 7.9 3.4 41.0 LA 383
Foodgrains 70.9 9.6 A 683
Sugarcane 1.2 130 92.4(230) 10,006
Groundnut 4,1 4.9 26.7(6%) 720
Cotton 12.6 3.9 44, 2{30) 117

Gujarat

Rice 4.4 32.2 53,7 53.4(54) 4,246
Wheat 6.0  61.C, 73.2 6i.9(41) 1,202
Jowar 9.9 5.5 G.119.3(39) 554
3ajra 14.1 3.2 79.7 26.8(33) TaT
Foodgrains 44.2 15,1 i 251
Sugarcane 0.6 931 58,3(11%) 5,545
Groundnut 19,7 3.1 57.2(207 1,240
Cotton 16.9  17.2 32.6{60) e

a Average rate of fertilizer on
vear for ii.P. 1975/75.

In terms of gun

o

¢ In terms of lint

T M e e ke RS eant et - =

B mihe maa ke, A, A

(7}

1,609
876
8041
443
744

10,608
840
111

B S i g

1, 476
2,000
644
1,064
1,162
5,958
979
233

(o
L

i A T i s T AR R i 2%

S - T LEEE T . o B

) (9

= e

T omecEe

O D Ao O W N

{n

2.9
1.5
3.0
6.2
4.5
1.4
~ve
Te7

i st

tilized area (kgs./Ha). Reference

oyrce: Various issues of Indian Ayriculture in SBrief. Column 5 from
findings of the NCAZR surveys used in Gunvant i.Desai, Sustain
ing Rapid Growth in India's Fortilizer Consumption: A Pers-

pective Based on Composition of Use, IFPRI, washington 0.C.
1982,
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five years or at least in 3 to 4 vears between 1977/78 and
1981/82. The only excepticn was rice which ¢xceeded the pre-
1977/78 pcak yield only twice. The commound growth ratos
netwoen the pre-1977/78 peck and the post-1976/77 peak are

also impressive.

Maharashtra comes next to Sujarat. Among major crops,
only wheat and cotton did not have & higher peak in the post-
1976/77 period. Yiclds of all foodgrains taken together,
jowar and sugarcane werc higher than the pre-1977/78 peak at
l12ast four out of five most recent years. However, for bajra
and groundnut, this wns true only onca. '

Thz performance of the other two states was much inferior
‘than Gujarat and Maharashtra. Only wheat yield surpassed the
pre~-1977/78 peak in 4 to 5 ycars after 1976/77. For most other
crops, 2ither the peak yields of the post-1976/77 period was
lower than the pre=1977/78 period (as in M.P.), cr exceeded
them only once or twice (as in Rajasthan). Between Rajasthan
and M.P., the former fared bcttor in wheat and a couple of
other crops whila the latter did better in all foodgrains taken
together.

Gujarat also ranks first with respect to all foodgrains
t~rken together. The peak to wecak growth rate was 4.3 percent
per year. lts 1981/82 yield was considerably higher than tha
peak yields of the threc other states during recent years. It
was also 13 percent higher than the netional average. While
Maharashtra's growth rate of foodgrains yield between peaks
(1.7 percent per year) was not as good as Gujarat's, its
yield surpassed the peak yield of the pre-1977/78 period in
‘all five recent years. The other two states also had positive
yield performance for all foodgrnins taken teogether but not
as good as Maharashtra's.



Among individual foodgraeins, whoat fared the best in the.
Jestern region taken as a whole. Next ccme jowar, essentially
because of Gujarat and Maharashtra. Bajra did well only in ”
Gujarat. In Rajasthan, which “ccounts for tha country's- 42- per
cent.of arca under bajra, the peak yield during 1977/78 to
1981/82 period was only two-thids of the peak yicld between™
1971/72 and 1976/77. Rice vield surpassed the pre-1977/78 _
peak in all states excepi Rajasthanm but it happened in only one.

el 4

or two of the five most recent years.

P T el

- ““Among the non-foodgrain crops; yicld. of sugarcane ex—.
cLeded the pre-~1977/78 peak in all.five years 1in Gujarat,.-and. -
-4 four years in-Maharashtra.. Cotton had .a record similar tQ,“
~sugarcane in-Gujarat. but in Maharashtra and M.P. .its poster--

1976/77. peak. yields were lower than'the previous peakss ~Grouma
.nut reached a new peak in«Rajasthan and Maharashtzra butwnot in.

Gujarat and" I\A * P o.) R ‘ o T T e ®T -':

From the above, it is cleaf that the yield performance -
J.nthe Western region, especially in Gujarat and Maharashtra,
was quite impressive in thae recent years. Even in the other
+wo states, wheat yields did.register impressive’growth. Since ~
mast of the crops in these states are-grown mainly under-un-

e o)

(SO,

irrigated conditions, the- main dinputs behind the yield .per-
formance Jere fertilizers.an. HYVs. Thus, the expericnce. of -
the.Western region rteveals that even with low levels of irri—- =
gation,-yield~based growth in producticn is possible with the
© Gther two inputs. In this context,.it is.relevant to note-that
in 1981/82, with less than 20~ percent of area irrigated,
qGﬁjarat héd.the highest level of fertilizer censumption per . ..
‘hectare. among all states with irrigation.levels up to 40 per
cent, That. this was not.due to heavy fertilizer usé on limited,
areas-sown to- a few crops is brought out-both by the findings
presented in-~Column 5 of ‘Table -6. and by the. 1mpre351ve y;ei&
performance. The differences in “fertilizer consumption levels..
and. pattern among the four states are also consistent with %he
differonces in their yicdld performancesS..



ScCTION IV

CONCLUSICKNS  AND QUESTIONS

Four conclusions emergs from Zhe sbove sections. First,
it would be both hasty and erroneous to conclude deceleration
in the long term trends of aggregate production from poor
growth over the last five years. There are more reasons than
one behind this as shown in Section I.

Second, since as yat there is no clear-cut evidence on
deceleration in the long term trends, it is meaningless to
relate poor growth perforance of the agriculture in recent
years with substantial growth in irrigation, HYVs and fertili-
zers with a view to say {(or imply) that at the national level
the Law of Diminishing Peturns to theose inputs has already set
in.

Third, the impact of growth in above inputs cannot be cor-
rectly judged from all-India aggragate data on levels of pro-
duction and use of inputs. Nor can it bo Jjudged by focussing
only on the last five years. In fact, there is a clear evidence
on the impact of the throe inputs on viz2ld performance of
Crops and regions where sustained growth in their use has
occurred.

Fourth, the expcrience of the siestern region, (especially
differences among its four constituent states), clearly demon-
strates that impressive growth in yields through growth in the
use of fertilizers and HYVs is possible 2gven under conditions
of low irrigation.

The above conclusions are not meant to convey that poor
agricultural performance over last five years should not be
a matter of serious concern, nor to say that all is well with
growth in the use of inputs and policies to generate growth



in them, nor even tc¢ argue thet diminishing returns to these
inputs have not sat in anywhoare, bBul these zre seporate issues.
They should not be mixed up with whuther thare is deceleration

in long te m trends,; or how ir »nrtint arg yisldé-increasing in-
puts in the national context. &imilarly, comparing growth rates
of trends up to ths carly 1960s wiith those of much longer neriods
to show deceleration in them is not very neaningful. Growth rates

1,

in the carly periods wers governed Hy both expansion of culti-

vated iand and vield increases whereas those of the poriod after
the mid-1960s have been incrzasingly dependent on yield increases.
For instance, entire growth in agsrogcoie production in the last
five years has been due to changes in yield. Therefore, the focus
should be on the period when growth in output duc to arca ex-

nansion was no more substantial.

Yarious findings of the previous section also suggest three
questions unhurried in-depth proking. First, what is the expla-
nation behind recurring nlateaus in our aggroegate production
trends? Is this merely a statistical phenomenon at all-=Indie
lovel, or arce thers identifiaoble czusos behind it? It would be
also useful to examine in how man respacis does the most recent
plateau differ from the previcus plateaus; why, and what are
their implications. In pursuing these questions, we must attempt
a clear understanding of the —atomy of the plateaus {the de-
pendont variable) before we attempt identification of causal
factors {the independant varizbles) behind the plateaus especi-
ally through stercotyps regression analysis based on aggregate
data.

Sccond, what is the explanatien bebhind poor growth in all-
India average yiclds of even such crops as wheat and rice during
the first half of the 1970s despitc substantial growth in the
use of yield-increasing inputs en them? Could it be that levels
of input use have to attain somc minimum levels before their
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impact becomes visible in naticncl average yields? If this is
s0, then which are these inpu®s, what are the critical minimum
levels of their use, and what are the implications of these
findings to raise yields of such crops where there is no sus-
tained growth in yiclds as yet?

Finally, what is the explanﬂtion behind impressive growth
in the yicld performance of Gujarat's agriculture despite low
irrigation and relatively poor rainfall cnv1ronment?2 Inasmuch

as this was duc to sustained broad-based growth in fertilizer
consuﬁption, it would be uscful to probe .into what explains
such growth performance of fertilizer consumption. Careful
enquiry in this direcction is pertinent not only becausc yield~
based growth cannot be sustained without growth in fertilizer
use but also because many states with higher levels of irri-
gatlon and better rainfall environment do not have as impres-
sive growth in fertilizer consumption as Gujarat.

FOOT~-NOTE

1. For data base and methodclogy of this estlmato see Gunvant
Consumg ions A”PerSDectlve Lusad on Comp051tlon of Use,
énéer?aglonal Food Policy Research Institute, Washington

.C. 1982,

2. Mahesh T.Pathak and Haribhai F.Patel, Inter-district
Variations in Acricultural Develqpment in Guijarat, 1949(50
to 1978/79, Agro Economic Research Lentre, Sardar Patel
University, Vallabh Vidyanagar, Gujarat, 1982,




