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PREFALE

The present study is an attempt to examine the
performance of important cereal crops grown in the State of
raharashtra during the period 1956-57 to 1397:<73. The study
315 confined to cersals since the new variety of seeds have sgo
far been developed only for thess cereal cro#s. Yarious
studies conducted, =0 far, have been at a micro—lefai. The
present attempt is to cover a larzer area such as a region
or a State and study the impact of the naw varleties on
production and productivity and spell out the constraints
that come in the way of the extension of these varieties.
This study exanines both macro--as well as sicro-level data
walch pertain to the State as a whole und also to the agroe
clirmatic rones, demarcated by the Directorate of Agriculture,
Maharashtra State. |

The study was undertaken under the guldance of Prof,
itlakantha Hath of Gokhale Institute of Folitlca and
tconomics, Foona. I am highly obliged to Prof. Nilakantha
Rath who rot ohly provided the initfal stimulus but encouraged
me to probe the probles through his critical observatlons and
timely advice. His desp insight into the problems of Indian
agriculture was invaluable in the interpretation of the data.

The opportunity to work at the (okhale Institute of
Politics and ZIconomics, Poona, was made available through the

good offices of the Vice-Chancellor, Marathwada Agricultural

{1)



(11)

Univérsity, Parbhani. I was sanctioned a deputation period
of three years specifically with a view to pursue the studies
leading to Ph.D. degres ia Agricultural Cconozica. Ny
sincere thanks are dus to the Vice-Changellor, Marathwada
Agricultural University, Parbhani, for msking the faclility
available.

I am also thankful to the Director of Agriculture,
Vaharashtra 3tate, for making a variety of unpubliéhed data
available. | |

I have freely sought and was abundantly granted all
facilities by Prof. V. M, Dandekar, Director, Gokhale
Institute of Politics and Economics, Foons, My thanks are
due to him for the consideration in making various facilities
available.

Lastly, I have received all the necessary help from
the staff members of the Institute. In the nature of things,
$t would be rather uncustomary to acknowledge my obligations
to them publicly; in any case, no such act can adequataly
express my indebtedness to them. |

I am thankful to 3hri V. N, Inamdar for timely and
neat typing.

Gokhale Institute of
Politics and Econoalcs, B. ¥. Ashturkar
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CHAPIER X
INTRCDUCTION



The State of Maharashtra has never in recent history
besn able to produce all the foodgrains consumed by its
population. The State contains about 9 per cont of the total
population of India, but except in 1960-61 when it produced a
1ittle over 9 per cent of total, in no other year has it been
able to produce more than around & per cent of the total food-
grains produced in the country. Haturally, it had all along
to depend on imports from other Jtates of the Unlon and from
other countries, This in {tself might not be particularly
disturbing. But what is disturbing is that during the last
decads and a half the share of Maharashtra in total production
of foodgrains in the country has steadily decllined, so much
80 that in the last few ysars it has come down to 5 per cent
or even lower, This is mainly because the production of |
foodgrains in the country as a whole has 1ncraased at an
annual compound rate of 2.64 per cent (1960-61 to 1971-72)1
vhile that of Maharashtra declined at the rate of 2.9 per
cent, During the same per{od not only the production of
foodgraing declined but the production of almost all the
other agricultural commodities has declined except that of
sugarcane. Production of important commodities like pulses,
cotton, groundnut and‘othar edible oilsceds has declined at

a compound growth rate of 3.01, 3.30, 3.99 and 2.03 per cent

1 Planning Cormission, Covernmant of India, Draft Fifth
Fi?ﬁ Yeay Pm. 197&"‘79' Part II. Pe 1080




AN

respectively. It is partlcularly disturbing that during the
period of the so-called Green Revolution (i.e., after 1964-65)
the compound rate of growth of production of foodgrains in |
tndia has been 2,67 per cent, while in Maharashtra the

cozpound growth rate has been hardly 0.75 per cent.z Compared

to the decade before 196465 the growth rate of foodgrains

in the State severely declined in later yeare: from 2,20 per
cent {during 1952-53 to 1964-65) to 0.75 per cent (during
196&#65 £o 1972-73). This naturally calls for explanation.

After the introduction of new hybrid/higheyielding
varieties, various organisations and scholars conducted
studies to assass its impact on different aspects of farming.
All these studies have been conducted at a micro-level.
These micro-studies were mostly directed towards some parti-
cular aspect of the green revolution with a view to arriving
at estimates of the requirements to be met, based on the
assumption that the area under these varieties will be
inereasing at a faét pace in view of the higher dutput-input
ratios of these varieties. The higher output-input ratios

‘of these varieties were esgentially the ones from various

research stations rather than the results from the cultl-
vators' own experiences. Harely has the objective of these

studies been to assess the impact of the new varietles on

— AR

2 These growth rates have been computed excluding the.
ears of seriocus decline in production in Maharashtira
1965-66' 1971-‘72 and 197:‘!"‘73)0



production &nd productivity of the crop. Significant
improvezent in production and productivity was taken for
granted, since agronomic studies had reported such increases

on experimental farms.

By and large, the studies were conductad with a view
to assessing the tempo of adoption of these varietlies by the
farmers. Ofvon the attention was focussed on a single
aspect, such as the credit;raquiramenb for the cultivation
of these more expensive varieties or possibllivies of genera-
tion of additional labour employment, both for family and
hired labour, to handle the exbecped higher yields etc. An
attempt to assess tha actual performance of these varieties
at the farm level and the reasons for the differing response
of various crops has rarely, in fact never, been made. The
constraints faced by the cultivators were not given much
attention,

So far, we have not come across & study (except, of
course, routine official stﬁtistical reporting) which covers
a larger area such as s region or a state and has studied
‘the impact of the new varieties on production and productivity
and spelt out the constraints that come in the way of the
extension of these varieties. A detailed examination of the
impact of these new varieties at the farm level 1s therefore
of partidular importance as this might help us to identify
the difficulties faced by farmers and the other limitations

of the programme. It wﬁs; therefora, deemed fit to select



a wider region, Maharashtra dtate, to conduct the study with
a view to assessing the impact of the new varieties on
production and productivity of foodgrain crops, particularly
ceraals, and also pointing out the constraints coming in the
way of its adoption. This calls for a study of the perform-
ance of these varietles at a regicnal level, with the help

of macro=~ as wall as micro-level data,

This study examines the performance of major ceroal
grops grown in the State of Maharashtra during the period
1956=57 to 197273, the latest year for which the relevant
data &re available. The study is confined to foodgralns,

. more spacifically to cereals since the new variety of seeds
have so far been developed only for some cereal c¢rops. 7The
only nonecersal non-food crop for which such variety of seed
has been developed is cotton. But tha data pertaining to
this new variety of cotton is llmitéd to two years only and
as such &re not adequate to draw any worthwhile conclusions,
though some meaningful observation could still be made.

In view of this limitation and inadequacy it was deemed it

to include such observations on cotton in the Appendix.

Jowar, Bajra, Rice and Wheat are the important
cereals grown in Mahérashtra. The area under these crops
accounts for about 31 per cent of the total cropped aroca and
78 per cent of the area under foodgrains and about 82‘por
cent of the total production of foodgrains in the State. The

periormance of foodgrain production, therefore, depends



largely on the performance of production of these crops.

For a proper ahalysia and appreciation of the magni-
tude end nature of the problez, it is proposed to examine
the performance of the selectsd crops, particularly during
the period of the so-called ‘*Green Revﬁlution' {(1.6., after
196L-65)s The detalled analysis pertains to the State as a
whole as well as the sub-regions demarcated on the basis of

agro-climatic conditions.



CHAPTZR 11

PROBLEHS DISCUS3ED IN THZ LITERATURE CITED




In the introductory chaptsr we have tried to spell
out the need for a study, 'Impact of higheylelding varieties
programme on production of major cersals in Maharashtra',

In the light of the observations made, it is deemed nacessary
to study the introduction, extension and impact of high-
yielding varieties of thess crops in some detall. It s

not proposed to undertzke a full-fledged study of thase
varieties in relation to the aspects spelt above, but only
to review various studles already maaq in these reapects,
since our study $s not directed towards the response of the
individual farmors as such. It will be proper &n the nature
of things to review only that literzture which will have |
direct bearing on the methed of the stwly proposed by ua and
only make a cursory mention of tha studies that are directed

more towards the organiszation of the higheylelding varieties

PrOgranmo

The introduction of hybrid/higheyielding varieties
to réplace the local and the other lmproved varieties has
been one of the main strategles for increasing production
and thus meeting the deficit of foodgrains‘in tha gountry.
These varieties have been evolved in respect of all the
major foodgrain crops; wheat, Rice, Jowar, Bajra, Falze,
etc., and these have bsen tested on the experimental farma

and on cultivators' fields.

It §s a well-known fact that the higheyfelding



varisties ara reaponsive to heavy doses of fertilizers and
the other inputs as compared to the other varieties in
vogue. The fertiliser dosage preseribed is two to three

times that for the traditional varieties,.

S5ince the inception of the high-yielding varietiea
programne in India, a number of studles were initisted by
different scholars and agencies. The Ministry of Food and
Agriculture, Government of India, pionesred such studies
through the Agro-tconomie Research Centres located at
different university centres and research institutes.
Another important ageacy is the Programme Svaluation Unit
of the Planning Comm$ssion. Tha various Agriculitural
Universities, colleges and other resexrch institutes alao

initiated a nunber of studies with varying objectives.

For the purpose of review, the studies conducted so
far have beon grouped into four categories. The four cate-
gories so made are based mainly on the basias of the aspects
leoked into bé respactive studies. However, & watertight
division of such studies is neither possidble nor desirable
for the reason that ultimately all the studies touch on all
problems related to the introduction of such vaflebios. The

four groups can be spelt out as below @

1) Fertilizer experiments/trianls conducted on
experiment stations or farmers' fields

11} Studies relsting to the operational aspects
\ of highwyielding varieties programme

111) Studies {ertaininf to seed production of
higheylelding varieties, and
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iv) 3tudies generally relating to the adopiion
of the new varieties, |

Of the above-mentioned catszories, the first two are
a bit nore important, for our'purpose, than the others.,
Secondly, thesas studles eshenﬁially look into the same
aspects at two differant levels undsr differing conditions.
The studies under tha first category are conducted on the
basis of data availabie from axperimental trials. The
exercises have been undertaken to determine the optimum doses
for different crops in various parts of the country with a
view to maximizing the net returns to the producer. The
studies under the second‘caﬁegory were carried out on the
basis of the data collected from the actual use of fertilizers
by the farmers in their fields or the data pertaining to

‘the trials conducted on farmersa’ fisldsa.

T. P. Abraham and Mohanti, G.S.1 used extensively
data ;n fertilizer trials conducted in cultivators'! flelds
in the country on the major cereals and cash crops beginning
wiﬁh 194L5. They worked out optimum doses for wheat, rice,
maize, cotton and sugarcans. With given price and glven
total supply they worked out the optimum application of
fortilizers for farms in different sige groups.

M. Ca Saxena and O. P. Gautamz have a similar study

1 Abraham, T.P. and Mohantl, (.3., "Optimal Fertiliszer
Dressing and Economics of Manuring," Indian Journal of Agri-
cultural Economics, Vol. 20, No. 2, April=June 1965, pp. 1-20.

2 Saxena, M.C. and Gautam, O.F., "Response of Hybrid

Falize to Laveis of Nitrogen and Phosphatic Fertilization,”
Indian Journal of Agricultural Sconomics, Vol. 21, No. 2,

April=June 1966, pp. 71-76.
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for hybrid maize, Thay used experimental stations data.
They, however, determined the optimum dose separately for
nitrogen and phosphorous,.

B. K. Desai and S. P. Doshid carried out a similar
exsrceise using data obtained from experimental farms. Fitte
ing Cobb-Douglas production function and determining the
total requirement of the plant nutrients they prepared
alternative plans jor different combinations of faertiliszers
with a view to minimizing the cost,

T.P. Abraham and $. K. Raheja fitted production
function using only irrigation and fertiliser data obtalned
from axperiméhtal farms to‘rapresent inputs and production
data for wheat and rice for the years 1951+52 to 1364«65.
The exercise was carried out separately for all India and
Southern and Eastsrn reglons for rice and Western and
Northern regions for wheat. The contribution of fertilizer
was found to be significant in case of rice, in case of

wheat and contribution of irrigation dominated.

A. 3, Kahlon and J. L. Kauls made an attempt to study

3 Tesai, D.K. and Doshi, 3.P., “Economics of Fertilizer
Use," Indian Journal of Agricultural Ecounomies, Vol. 17,
Roe 2, AprileJune 1962, ppe 05=73.

4 Abraham, T.P. and Haheja, 5.K., "An Analysis of Growth
of Produgtion of Rice and ¥heat Crops in India,” Indian
Journal of Agricultural Sconomies, Vol. 22, No. 3, July-
ertenber 1957, ppe 1-15.

5 Kahlon, A.3. and Kaul, J.L., "Comparative 3tudy of
Economics of Hiph-Yielding Varieties of ‘heat - Punfjab
State," Indian Journal of Agricultural Economics, Vol XXILI,
No. &, October-December 1965, Pe 79-86.
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the econonicas of fertilizer use on semiedwarf high-ylelding
wheat « %alyan 227 « and two tall growing indigsenous improved
wheat varieties, namely Ce273 and C-3006 cultivated in the
state of Punjab. Data were obtained from the fertilizer
experiments conducted in the Punjab. Agricultural Unlversity
research station., The production surface of quadratic
nature was fitted in each case. It was concluded that the
extra profit obtained by using nitrogen and phosphorus with
the variety K-227 was more than in case of the 190&1 tall

varieties.

) g8 J. 3inch and K. ©. Sharmaéﬁaxaained the relatione
ship betwsen the quantity of nitrogen applied and wheat
yields on the Fexican red and Indian amber varietles of
wheat. The data used were obtained from fertilizer experi-
ments conducted at U.P. Agricultural University, Pantnagare
The data were avallable for three years 1965-67. It appears
that authors have fitted quadratic response functlon to
mean yields of all the three yearsa put together. 7The profit
maxinizing dosages of nitfogen.ara ¢loser to the minimum
recommended by agronomists. This sugrests that agrounomists
in their recommendations are probably maximizing output

rather than net income of farmers.

6 Singh, X.J. and Sharma, K.C., "Response of Some
Mexican Red and Indian Ambap vheats to Nitrogen,® Indian
Journal of Agricultural Ceconomics, Vol. XXIIl, Octobar-
Decerber 1968, No. &b, pp. 86-93. -
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Harpal Singh,7 J. P Dubey, Y. M. Upadhyaya and 3.P.
Kohlis have also conducted similar studies and indicated that
Kalyan 227 glves better response to higher doses of nitrogen.

Studies on similar lines were conducted by P. N,
Saxena and As S. Siront,? B. A. ¥urty,20 v. B. Shanll eng
Mo Se Swaminathan.lz sugresting that higheylelding varie-
ties of wheat, Jjowar, bajra, malze are more responsive to

higher doses of fertilizers.

In the above and in many other siwmilar studies the
cut-off point for fertilizer use is declded at the point of

maxinun profit. However, if increased production is the

7 Harpal Singh, "Fconomies of Nitrogen Use in Highe
Yielding and One Indian Tall Varfety of Vtheat," Indlan
Journal of Agricultural Economics, Vol. XII1I, Ko. 4,
October-December 1968, pps 1lh4.

8 Dubey, J. P., Upadhyaya, Y« M. and Kohli, 3. P.,
"Response of Dwarf vheats to Hibrogen," Indian Journal of
Agricultural Economies, Vol. XXI1I, ¥o. 4, Octobaer-
Dacember 1968, pp. libh=L5.

9 Saxena, P.N. and Sirohi, A.3., "ilesponse of Mexican
Dwarf and Indian Tall Varieties of Wheat to Nitrogen Applie-
cation,” Journal of the Post-Craduate School, X.A.H.I.,
Yol. 5, June 1967, Ho. 1, ppe 123=48,

10 Yurty, B.lt., "Responge of Hybrids of Sorghum (Jowar)
and Pennnisetum (Bajra) to Hitrogen,® Journal of the Poot-
Graduate 3chool, J.A.R.I., Vol.5, June 1967, Ko.l, pp.149-57.

11 = Shah, V.E., "An Analysis of Response of Hybrid Malze
to Kitrogen,™ Journal of tha Post-Graduate School, I.A.8.14,
Vol. 5, June 1967, Yo. 1, pp. 158-68.

12 Swaminathan, M.S., "A Resume of the Data on the
Response of Dwarf Variat{es of Wheat and Hybridas of Maize,
Jowar and Bajra to Nitrogen," Journal of the Post«Graduate
School, I.A.R.I., Hew Delhi, Vol. 5, June 1967, Ho. 1,

PPe 169-73.



14

goal then the cut-off point needs to be whéra the production
1.0, yield tapers off so that instead of optimum dosage the
proseribed dosage will ba lower and fertilizers which are
in short supply can be further diffused for larger produc-

tion,

All the studies cited above have baen directed to
see the response of higheylelding and loeal varieties of a
crop to different levels of fertilligors and find out the
economically optimum level of it. The experimental data,
generally, pertalin to three years. ¥e have, so far, not.
come across a study dirscted to sse the yileld rlucﬁuations
of new as well as traditionul varieties froa one year to
another within & research station or bstween one rasearch
station and another in the same region with standard dose of
fertilizer. This aspect, wa consider, is more important
for the adoption of a variety to a greater extent. If the
new variety shows as high a rate of fluctuation in yleld
from year to year &s the traditional variety, it may not
be preferred by the cultivators becausa of higher cost of
production and the risk of loss, unlass the average yleld

rate is very much higher than in case of the traditional
varieties,

Extensive studies on an alleIndia basis were carried
out on the bdasis of the data collected from the actual use
of fertilizers by the farmers in their fields or the data
related to the trials conducted on farmers' fields by two
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leading institutions: Hational Council of Applied Zconomic
Rasearch13 and Programme Evaluatiah Organisationlh to
Explore the factors fnfluencing the adoptlon of fertilizers.
These studlies observed that such characteristics &8s the size
of holding, irrigation and the extent and type of tenancy
influenced the use of fertilisersa. Further, inadequacy of

eredit restricted the consunption of fertilizers.

_ D. K. Desai and D. M. Sh&cmals have studied the
characteristica of two groups of farmers, those using ferti-
 ligers and those not using it. They found tha differences
between these two groups in regard to the size of holding,
the extent of literacy and &rrigation are, only, apparent
Ahut not snatisﬁically significant. Their observation was
that the dose of fertilizers uassd by farmers was less as
gompared to the recommended standard dose and hence nade
_little contribution to production. -

B. 3. Minhas and T. H. Srinivaaan;6 obtained the data

13 National Counell of Applied Economic Research,
Factors Affecting Fertiliszer Consumption (Problem and
Policles). Hew Delhl. 196‘(’. :

b Prograsme Svaluation Organization. Study on the Use
of Fertilizers and Agricultural Production. Planning
Cormission, Government of India, New Delhi, 1967.

15 Desai, D.K. and Sharea, B.M., "Technological Change
and Kate of Diffusion," Indian Journal of Agricultural
Economics, Vol.21, Ho.l, Januarystarch 1966, pp. l4l=3k.

16 Minhas, B.S. and Spinivasan, T.H., "Hew Agricultural
Strategy Analysed,” 7Yojana, Vol. iO, No. 1, January 26,
1966, ppe. 20=24. _
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from ferbiliser trials and studled the response of new varie-
ties of wheat to fertilizers as compared to the response of
the traditional varieties. In & fairly sophisticated
exercise they examined firat the additivity of the reaponsas
of three different types of faertilisers. The new varieties
of wheat studied by them included Lerma HoJjo, Sonora«63 and
Sonora~0h and the traditional varieties included cultivation
under dry and irrigated conditions. Their rasults suggested
that the new varieties did imply a substantisl shift in the
production function., The optimum dose would be much lower
on cultivatora’ flelds compared to the doses rocommended for
the new varieties. In the case of the traditional varie-
ties, however, the optimum doses would Le much higher than

the actual doses applied by the farmers.

%, 3. Avdhani and V. XN, Amb1017 have made a stuly of
the yleld rates of high-ylelding varieties of major cereal
crops. Data were collected from simple fertiliser trials
on cultivators! fields. The data wers analysed and the
response-relationships were determined for different crops
during the years 1967-68 and 1968-69. It was found that the
relationship between the inputs like nitrogen and phosphorous
and yield rates of high-ylelding varieties of crops is linews

17 Avdhani, . 9. and Amble, V. H., "Study of the Yield
Ratas of High-Yielding Varieties of Major Cereal Crops,"
Journal of the Indian Society of Agricultural Statistics,
Vol., 22, Decembar 1970, pp. 57=59.
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Robaert We Herdt,la Shyamal Roy,19 Se Cu Jain.gg,gL?O
and V. ¥, E&sraZI have conducted, more or less simllar
gtudles and tried to find the relationship between tha
inputs like nitrogen and phosphorous and the yield rates
of higheylelding varieties of whezt and rice.

In most of the above studles, the data pertains to a
very snall period, one to thraee years only. The authors
tried to find out the relationship between fertilizer inputs
and yield rates of high-ylelding varieties, particularly of
wheat and rice, But no one has tried to point out the
reasons for better or poorer relationship. The prescribed
ferviliszar doses were much higher and the authors have
neither pointed out the reasons for different leveis of
fertilizer application by different groups of farmers, nor
tho constraints faced by the farmars in using the recommended

doses of 1t (¥ and P) except in one or two stuldlies where

18 Herdt, Robert W., "Eitrogen Hesponse of Rice : 1968.
A»1.0.D.1.F. Trials,” Economic and Political “eekly,
Barch 27, 1971, Vol. VI, Ho. 31, ppe A33-A36.

19 Roy& Shyamal, "Fertiliger Aiplicauion on High-Yielding
Varieties," Hconomic and Political ¥eekly, December 26,
1970, vol. 52, pp. A175-A180.

20 Juin, 3.C., Garg, R.C. and Singh, 3.J., "Productivity
of Rescurce on Yheat Crop in Tarai Apgriculture,” Agricul-
tural $ituation in India, March 1971, Vol. XiV, Ho. 12,

PPe 1265'68 .

21 #isra, V. M., "Farm Structure and Fertilizer Ude,”
Agricultural Situation in Indid, January 1971, Vol. XXV
H o [ 10 ’ pp [ 1061067.
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higher price of fertiliser was considersd tho reason for
lesger use of fertilizer. e felt it necessary that one
ghould try to see the causes for better or otherwise fala-
tionship of fertiliser doses and yleld rates of high-yleld-
ing varieties in comparison with local varieties. Jimllarly
1t 48 necessary to study the constraints faced by the
farmers in using recommended doses of inputs, nitrogen and

phosphorous.

(1)  Apart from the above fertillzer studies, there are
sonte stﬁdias conducted by Agro-Economic Research Centres
located at different universities aad research institutes
and Prograrme Evalustion Orgunization of the Flanning

Comrission.

| The main objective of the studles conducted by the
Agro-Ceonomic Research Centres was to assess the credit
requirement of the cultivators for growing high-yielding.
varieties as against the locai varieties. iBesides this main
objective, the studies are also aimed at assoaéing the
operational aspect of the programse in goneral with parti-
cular reference to the role of extension agency, acceptance
behaviour of the farmers belonging to different categories,

narketing problens ete.

The studies underﬂaken by the Programme Evaluation
Organization have a wider coveragé of the objectiven. They
aro aimed at evaluating the whole programme in different

aspects like research and demonstration, the rate of
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acceptance, productivity and expeaditure pattern ete. Besides
these objectives, the studies done in 1968-69 also cover the

aspucts of income, saving and investment decisions of the

galected. farmers.

The findings of the above studles can be sumnarized
as follows: (1) The high-ylelding varieties are accepted
in those areas where the feo-climatic conditions are favour-
able to zive sufficiently higher jialds a8 compared to the
local varieties. If the yields are marginally higher, they
are not preferred to the local varieties because the latter
have the advantage of lower cach expenditure per acre with
marginally lowsr ylelds and much less risk and uncertaintj.'
(2) Sacondly the demand for new inputs like fertilisers and
plant protection chemicals has increased at a higher rate
than that for the traditional inputs like labour.

The c¢onclusions of the ghove studies are based on one
or two years'! data. Conclusions arrived &t from such data
¢an be of a general nature,., Secondly, it seéms that eignle
ficant improvements in production and productivity of highe
vielding varieties were taken for granted, since agrononie
studles had reported such increanes on exparimentsl farms,
rather than cultivators"own experiences. By snd large the
studies were conducted with a view to assaessing the tempo of
adoption of tha new varieties by the farmers. An attempl to
asgess the actual performance of thaaa.varietiés at farnm

level and the reasons for the differing responses to various
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erops has rarély been made. The constraints faced by the
farmors in cultivating these varieties were not glven much
attention, We, therefore, feel that a detalled examination
of the impact of these now varieties at the farm level ia of
particular importance &8 this might help us to identify the
difficulties faced by the farmers and othar limitations of

the programne,

(") There are some studies related'to the sesed production
of high~ylelding varieties. D. X. Desal and D. A. Patel??
have attempted to study the salient problems of the manago-
ment of hybrid bajra seed $ndustry. Their analysis shows
that area planned for hybrid bajra sceed industry ia in
excess of whah_ia required. Procurement prices fixed by the

Government are high and the supply increasing more than
denand.,

A study. conducted by D. A. Patel and D. K. Dasa123
in Mysore State indicates that the sced production of hybrid
maize and jowar with protection of fixed procurement prices
1o very profitable to the seed growers.

Brian Lockwood and T. A. Houlikzh in their study

22 Desai D. K. and Patel, D. A., "Managezent of Seed
Industry (A Case Study on Hybrid Bajra Seed in Gujarat State).
Indian Institute of Management, Ahmedabad, 1968

23 Patel, D. A. and Desai, D. K. Managewent in the Seed
Industry : A Study on Hybrid Maise and Jowar 3eeds in Yysore
State. Indian Institute of Management, Ahmedabad, 1970.

2h Lockwood, Brian and Moullk, T.A., “"Seed Devaelopment in
a Delhi Village.” Sconomic and Political Weekly, fiarch 27,
1971, Vol, VI, No. 13, pp. A11-318,
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pointed out that farmers found that the production of dwarf
wheat, szed was profitable and they switched over to it. In
the initial years this changeeover was more marked among the

large farmers.

A note by Anonymous in Economie and Political waok1y25
narrated unhappy episode about hybrid jowar seed production
undertaken by the Covernuent of Maharashtra which ultinately
ended in holding unsold stocks of geeds worth Rs.l12 erores.
Further, it ia pointad out that prices offered to farmers
{sead growers) were unrealistically high, which was respon-
sible for many farmers undartaking the seed production. The

supply exceeded the demand.

All the above studies show that the prices pald to
the seed growers were very high and therefore production of
seeds of different crops was more than the required. But,
80 far, we have not come across any study except a note by
Anonymous in Economie and Political Weekly showing gaps
between actual procurement of seed of a new variety by a
Government, its distribution among farmers and actual utili-
zation by the farmers. This would have helped to judge the
wastage of such costly seed by tha‘farmers and reasons for

this noneutilization of new seed,

(:\V) There are soms studies relating to the adoption aspoct

25 Anonymous, "Seed Without Crain,"™ Economic and Political
Weekly, May 16, 1370, Yol. V, Ho. 20, p. 790.
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of the new higheylelding varieties, pérticularly of wheat and
rice. Using the data fromn I.C.A.R. source, Robert ¥, Hardt26
has argued that the relative profitability is an important
factor which influenced the acceptance of the higheylelding
varieties of wheat and the rejection of high-ylelding rice.
The slower acceptance of HYV rice as compared to HIV wheat
may be becausoe of (i) difference in the responsiveness of
HYV rico and wheat to fertilisers or (ii) larger qualitys -
based price discounts for HIV rice than HIV wheat. The

~ analysis shows that the HIV wheat varieties are as good as
the local wheat variotiss in quality, whereas the HYV rica
varieties are inferior to the local rice varieties in
quality. Jometimes, the HYXV rice vurieties are found to be
inferior to the local rice varietics not only in quality but
also in yleld rate. It was, thus, not profitable for the
farners to accept the HYF rice varieties.

B. . Joon et QL?7 have shown that farmer's knewled:e
about the finer technicalities of growing HIV and the credit
facility are two fictora which influance the acceptance of
the high-ylelding varieties. |

26 Herdt, Robart Y., "Profitability of High-?ieldin% wheat
and Rice,” Economic and Political Wnekly, December 27, 1969,
Vol. IV. B!o. 52. Pp. 5197-’.&200.

a7 Joon, B.J. et a), "iesponsa of Farmers Towards the
HigheYielding Varietiea,®™ Indian Journal of Extension
Education, Vol. 6, September-December 1970, pp. 58-62.
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The study by Jatswal et 2128 concluded that Migheyleld-
ing varieties programme for paddy and wheat can be success-
fully implemented among farmers having irrigational facilities
irrespective of their size of holding, provided necessary

arrangenents are made for the supply of input factors to them.

Be Sivaraman®? has studied the Hational demonstration
data. The analysis shows that year to year yield fluctua-
tions in wheat are normal. The yield returns in rice, jowar,
maize and bajra have shown wide fluctuations. Wide fluctua-
tions of ylelds under field conditions show that in some
peasons there may not be any return at all. Added to this
the small and marginal farmers are always at a disadvantage

under the field conditions in getting a fair return for

investment.

" P. 8. Gaorge and V. V, Choukidar3° have studied the
production and marketing pattern of paddy in West Godavari
district. The results of their study reveal that the farmers
prefer locﬁl variﬁties of rice in kharif season than HYV rice.

28 Jaiswal, N.K. et al, "hffocts of 3ize of Holding and
Irrigational Facilities on Adoption of High-Ylelding Varle-
ties,” Indian Journal of Extension Education, Vol. 6, Marche
June 1970, pp. 8-16.

29 Sivaraman, B., "Sclentific Agriculture Is Natursl to
Sealew-eThe Fallacy and the Remedy," Journal of the Indian
Society of Agricultural Statistics, Vol. XiV, KHo. 1, June
1973, PPe 75=90,

30 George, P.5. and Choukidar, V.V. and Dave, ¥.3.,
Consumption Pattern and Preferences for Rice : A Jtudy in
Andhra Pradesh, India. Indian Institute of Management, 1972.
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Howover, adoption of HIV rice i3 more in rabl season, The

reasons for these findings are, however, not given,

G. Parthagarathy and D, 3. ?raaad31 in a study pointed
out that the pace of prograsg of HIV rice programme in kharif
season 15 slow because of low profitability. The reasons
given are

{a) Lower product prices in Khart € as compared
to rabli

(b) The product response of fertilizérs 1s known
to be lowor fn kharif than in rabi.

Lastly, the authors have stated that the recommended optimun
dose of fertilizer in kharif for HYV rice should huve been
far less as compired to rabi. If a loﬁar optimun dose during |
the kharif ia prescribed it might adversely affect the
present yield rate. ﬁawovér. a detalled study in the matter

gesns L0 bLe necessary.

These and similar other studies have pointed out the
differing response to various high-ylelding varieties, but
rarely, in fact never, a comparative study has been attespted
to find out the reasons for the differing response of cultie-

vators to different crop varieties.

31 Parthasarathy, G. and Prasad, D.8., "Seasonwise
Progresa of High Yielding Varieties in Andhra Pradesh : Role
of Economic Variables,” iconomic and Political Weekly,
vol. VI, No. 39, September 25, 1971, pp. 4117-A122; and &
Heport - Department of Co-operation and Applied Economics,
Andhra University, Waltalr, June 1971.
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All the studles enumerated earlier have been conducted
at a micro=level, The arsas under varioua crops whether HYV,
improved or Ioéal are additive within a given reglon, The
econony of the individual cultivators ia not additive and'to
that extent the impact of this nné technolepy on the region's
econory will not be properly depicted. The previous mleroe
gtudies wore more or less directed tovards the particular
aspects of the green revolution with a view to arrive at
estimates of the requirements to be met, the neceéassary assunpe
tion being that the areas under these varieties will be
increasing at & faster~paee. The constraints faced by the
cultivators since the introduction of the new varietiea were
not given much attentidn, and wherever such constraints have
been spelt out, it was only Sncidental to the study. Even
the studies directed mainly to the axténsion aspect of theae

varieties have not given much attention to such constraints.

The successfiul adoption of these new varieties was
nore or less taken for granted and hence the majority of the
studies conducted referred to institutional aspects such as
credit needs ete. These studies, therefore, are least help-
ful to assess the impact on area and production of these new
varieties even within a small regien. To the extent, agri-
cultural surplus is an essential key to further daevelopment,
it is desirable that some study be conducted to assess the
impact of the new varieties on production and productivity

at a regional level, preferably a State, particularly in a
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Svate like Maharashtra which has been losing its share of
total all-India foodgrain produstion. %hlle it wis expected
that with the introduction of the naw vsrieties production
and productivity will increans, the results appesar contrary.
The State of uaharanhtrd, plagued with continuing deficits
to maat the Ffoodgrain requirement of its population needs to

look into the matter with some concern.

The new inputs are essentially nothing but more effie
clent processes to meat the existing known demand. Consider-
ing this, the new agricultursl 1nputs, namely, HIV seed,
fertilizers etc. will have to Qatiafy at laast the two

minioun conditions as stated below.

{4) The same final product to mest the existing known
demand a littls better malinly by reducing cost and thus

inereasing the net income to the cultivater, and

(11) A slightly different and improved product (the
'1mprovement nay bs qualitative or qnantitaﬁiveJ to meet the

same known demand but g lictle better.

Even in condition (ii) it is implied that while the
cost might rise, the yield as a result of these new processes
is of such an order that it yields larger income to the

cultivator than what was previously possible,.

Actually the new varieties were introdiced with a view
to inereasing foodgrain production by increasing the productie-

vity rather than incroasing the area under the crops. 1f one
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has to lock into the impact of theae now varieties on pro-
ductton.ané productivity, he will have to cover a larger
arca, preferably a region or a 5tate, ruther than individual
farms as in case of micro-studies. The sources of duta etc,
have been spalt out 15 Chaptar IXI. It will be our
endeavour not oaly to assess the impsct on-produccion‘and
productivity but also, to the extent possible, spell out

the constraints that reoally come in the way of the extension

of these varicties.
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PLA% OF THX STUDY AxD THE METHOD ADOPTLD
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¥e have, already, pointed out in the earlier two
gchapters that the State of Haharaahtra ia not only plagued
with continuing deficits in foodgrain production but losing
its share of total all India foodgrain production, and the
matter needs to be looked into with some concern. The main
objective of the present sﬁudy 18 to examine the performance
of major foodgrain crops, particularly cereals, in respect
of production and productivity in the State. The availabdle
data relating to production, area and yleld rates of the
gelected crops will te examined, in general, for the period
1956-57 to 1972-73 the latest year for which the data are
avalilable and in particular for the period of the so-called
'Green Hovolution' (i.e,, aftsr 1964-65}), during which hybrid
and high ylelding varieties waere introduced. It will be our
endeavour not only to examine the performance in respect of
production and productivity of the newly introduced hybrid/
high-ylelding varieties but, also, to the extent possible,
to spell out the reasons for differing behaviouf of these
varieties in the State and the cohatrainbs that come in the

way of the extensaion of these variet;ea.

Jowar, Bajra, Rice and ¥heat are the important cereals
grown in FMaharashtra. The area under these crops accounts
for about 51 peé cent of the total cropped area &and 78 per
cent of the area under foodgrains and about 82 per cent of

the total production of foodgrains in the State. The study
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is confined more specifically to the above cerezls since the
new variety of seeds have so far been developed only for
these cereal cfopa in the State. The only non-cereal non-
food crop for which such a variety.or seed has been developed
{s cotton. But the data pertaining to this new variety of
cotton is limived to two years only and as auéh are not
adequite to draw any worthwhile conclusions. It was, there-
fore, deemed £it to include such observations on cotton 1ﬁ

the Appendix.

~ Each of the above selected crop will be studied
separately, though the approach will be the same in each
case., The crop performance is examined nbn only for the
State as a whole, but for each of the different agro-climatic
regions 4{nto which the State has bdeen divided. The 3tate
has been divided i{nto nine agro-climatic sones, taking into
account the pattern of rainfall, soil conditions and crapa'
grown. But since this involves partitlioning some of the
sduinistrative districts between two or more zonas, the zones
have been reduced to seven 80 as to take the whole adminie
strative district into a single sone. These saven zones and

‘the districta covered bf each are given in Statement I.

Firatly, the perforsance of the crop is examined in
teress of the trend rates of growth, arrived at by fitting
exponential curves, to the data on area, por hectare yield
rate, and total production during the poricd 1956-57 to
197273 und separately fof the pre-higheylelding varieties
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(1956=57 to 1964-65) and post=higheylelding varietiea
(196L=65 to 1972«73) periods.

The two aspects of the growth rate of production of
gndividual erops are first examined to clear the way for a
nore detaliled examination of the data relating to the high-
yielding varieties in this context.

{a) The first is to see if the trend of area under -
-the.crop has besn very different from the trend in gross
cropped area and/or area under kharif or rabi crops, as the
cass may be. This will tell us if there has been a change
{n the relative area under the crop, which may dbe due to
change in either relative price or relative yleld rates or
both.

{b) The second aspect is to examine the trend in area
of the crop under irrigation, which will partly answer the

above guestion,

*

The above examination of the data will show how well
or 411 the particular crop has fared during the last two
decades, and how far changes in area and yleld rate have
contributed to this. The sources of data are the orf;cial
statistics published in the Season and Crop Reports of thé

State government,

¥e than turn to the performance of the higheylolding
varieties of this crop in the State, to see to what extent

the performance of this crop has been affected by the adoption
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of higheylelding varieties. There are two different esti-
mates {both of offfcial origin) of area under high-yielding
iarlatiaé in the Jtate. ¥Ye will examine éach: and make our
best estimates of the area figures. Similarly for per
hectare yield estimates, we will check on the offleial
estimates. To check the official estimates of yleld rates
~of higheyielding varicties, we will use data from agronomic
experimenta conducted at different agricultural research
.stations in the 3tate, Fertilizer and varietal trials carried
out on farmers' fields, as well as data from small sample
surveyg conducted by us for the particular crops, in one
village in each case. This helps us to arrive at a better
judgenment about the extension of these higheylelding varieties
in the State and its different agro-climatic regions during
the last decade,

These estimates raise the further query as to why the
new varieties have perforsed in the farmers® fields in the
manner noted above. %o will try to examine this question

in three ways.

- {a) Firstly, we will try to see if the average yield
rates are much lower than the rates achieved in the experi-
ment stations and in fertilissr and varietal trials on

farmers' fields,

(b} Secondly, are the rates of yield too low consider-
ing the extra costs fnvolved? Or, what amounts to the same,

how does the average net income from these varietvies compare
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with that from the traditional varieties of the cropa? And,
finally, |

{c) What are the basic limitations of these varieties
in actual experience. 7The uncertainty of yleld due to variae
tions in weather and/or pests and diseases, and the costs

asaoclated with the preventive measures against the latter,

The relevant data are obtained from the reports on
the experiments into these crops conducted in the difforent
agricultural research stations in the State during the last
20 years, the reports on the Fertilizer and Varietal trials
on the farmers' fields and our own aurvey of sample farmers

in villages specifically solected for the purpose.

Statistical mathods of fitting trend lines, computing
coefficients of variation and analysis of variance have been

used wherever necessary, in conducting the exercise.
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Source

The Agro-Climatic Zones of Maharashtra

Agro-climatic sone on broad lines hﬁig:ﬁigggts
Paddy, Hachani and horticultural crop under  Dombay

heavy rainfall of Konkan. Terracing drainage
and soil conservation methods and agri.
silviculsure practices

Armenable to cotton, sugarcans, olilseeds wheat- Hasik
millets and vegetable develoymenut as woil as

horticultural development, grapes, bananas
and chikus

Precarious rainfall sone which is very often
in the grip of famine, scarcity farming with
{ntensive contour bunding, well irrigation,
grass required for production of rural come
post, organic and green manures and silt
rexoval including bulldozing, tractor plough-
ing to build up the fertility of soll

Fertile districts a natural belt of sugarcane, Kolhapur
paddy, wheat and jowar cultivation

Poona

Fore or less compact and homogeneous area Aurangabdbad
growing jowar in kharif and rabli seasons '
Predominantly cotton and Jowar growing area Amracti
under wmoderate rainfed conditions

Paddy, cotton and jowar areas under assured
rainfall and better irrigation facilities

Department (Agriculture}, Bozbay 1974.

: Government of Maharashtra, Perforzance Budget « 1974=75,

-'-‘-“‘---—-“--"-“-"-*---

Districts covered

--“-‘---‘-“---“-----"

Greater Bombay, Thana,
Xolaba, nat.mg{rl

Hasik, Dhulia and Jalgaocn

Ahmednagar, Poona and
dholapur

Satara, Sangll and Kolhapur

Aurangabad,Parbhani, Dhir,
Nanded and Osmanabad

Buldhana, Akola, Amraoti

. and Yeotmal

Wardha, Wagpur, Bhandara
and Chandrapur

Agriculture and Co-oparation

Ve
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Jowar is the most important foodgrain grown in kaha=-
rashtrad it accounts for about 30 per cent of the total area
under crops (average of 5 years ending 1972-73) and a little
less than half (about 46 per cent) of the total area under
foodgrains and a little over 40 per cent of the total produce
tvion of foodgrains in the 3tate, The performance of the State
4n-the field of foodgrain production therefore depends to a

very large extent on the performance of jowar production.

Jowar is grown in the State in'bqth the kharif and
rabi seasons. Kharif Jowar occupies about 43 per cent or‘tho
total area undar jowar and accounts for about 58 per cent of
{ts total production. (These are averages for years 1968+73.)
The rest is rabl jowar. Areas where the monsoon precipitation
in the bheginning of the season ($.e. from the beginning of
June to the middle of July) is both adequate and reasonably
certain and where soil is not of heavy black type, Jowar is
grown in the kharif season., In the other areas, where rain-
fall is uncertain and/or inadequate {n the baginning of the
kharif seagon but fair in ite later part, and where the soil
45 of heavy black type with better moisture retentivity, Jowar
is grown as a rabl crop. The Poona zone and the western pars
of the Aurangabad zone are predominantly rabi jowar areas,
while the Amravati sone and the eastern part of the Aurangabad
gone are predominantly kharif jowar area. Ths Rasik, Ko;hapur

and Ragpur scnes have more or less squal preportion of area
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under kharif and rabi jowar. In view of the soil-climatic
conditions under which the two types of Jowar are growi in
the State, it had been anticipated that 1t will be easier to
grow hybrid Jowar under unirrigated conditions in the kKharif
geason, while hybrid rabl jowar can be successfully grown
only under irrigated condition. For thase reasons, we propose
to discuzs the performance of kharif and rabl jJowar

separavely.

The period covered is from 1956-57 to 1972-73, the
last year for which data on acreage, production, etc., are
available. It ia not possible to go back to years befores
1956=57, because separate statistics for rabl and kharif jowar
are not readily available for those ysars, for all reglons of

the State.

Trend of Total ar Product

During the 17 ysars since 195657 production of Jowar
in baharashtra did not register any increase. Table L0.)
shows that the total aanual production fluctuated between 3
and 3.4 million tonnes, excluding the years of severs drought
and famine, and the year of 1960-61 when the total production
recorded was L.} million tonnes = a level aptainsd naver
before or after, There wis a small perceptible increase Over
the years 1956-57 to 1964 =65, But after 1964=65, 1.0+ during
the years the naw hybrid seed was {ntroduced, the total produc-

tion has shown, if anything, & declining trend,sven if one
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Table 4,0,1 3 Production, Area and Yield of Jowar in Maharashtra
1956=57 to 1972-73 and Their Rates of Gro4th

--ﬂ--.-'-ﬂﬂ--ﬂﬁ--ﬁ—---ﬂ-ﬂ----ﬂ--

Sr. TYear Produetion in Area in '00 Yield
No. 00 tonnes hectares kgs./hectare
1. 1956-57 30535 87413 531
2. 1957-58 30001 77469 522
3. 1358«59 32549 61043 533
he 195960 28763 58116 RN
5. 196061 L3372 674,97 642
6. 1961-62 29872 6L484 4,63
7. 1962=63 34322 63937 536
8., 19636, 33062 64,300 514
9. 196L.65 33298 - 63180 527
10. 1965-66 . 23302 63238 368
11, 1966-67 31011 63255 190
12. 1967-68 32932 724,36 L54
13. 1968-89 32535 58802 553
lhe 1969-70 29452 55293 . 532
15. 1970=71 15636 57147 273
16, 1971=72 19202 61487 312
17. 1972-73 12457 _ L9l L8l

1. 1956-57 to «3.92 «0.37 =2.29
1972-73 . ous
) “000 0.05 =\ Ib
? iggg:gg v ? {exc}, only (excl. only
(excl. 1972-73) 3 years)
1965-66) .
3. 1956-57 to 1.3 1.5 -0.22
1964,~65 .
bhe 196‘&-65 to -9099 2.5 -] 12
e 6 6 Qb2
-1. —1.5 wiJe
& {ggg:gg e b (excl. only (excl. 3
{excle 1972«73) years)

1965-66)

——-_-_--:-0“---‘
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excludns the severe drought years fronm the picture. Annual
compound growth rates, (caloulated by f£itting exponential
curves with the method of least squares) for the entire
period as also for the two subeperiods are given in Table
4.0.1. The annual growth rate for the entire period of 17
years was =3.92 per cent. This negative {though statistically
insignificant) trend was largely due to the very poor produc-
tion recorded during the last 3 years,1970-73. 1f we axclude
these threa yeara, as woll as the year 1965-66, which wag
also a year of severe drought, the annual compound growth
rate for the period since 1956=57 comes to =0.03 per cent.

It means the general 1evel'of Jowar production in the State
remained unchanged. Aks it 18, during the first 9 of these 17
years, from 1956-57 to 196465, production of Jowar increased
at about 1.3 per cent per annum. Dub after 196465, there was
a declining trend, with the rate of grovth being =9.99 per
cent. Even if tha poor crop years ars excludad, the rate of
growth in the later years turned out to be =1.6L per cent.
Thus, it appears that what little growth had beon galined
during the pre-hybrid pariod, had baen lost in the pericd
after introduction of hybrid jowar, and the net result has
been stagnancy in jowar production during the last tLwo
decades. Naturally, years of drought, particularly when

oceurring consequently, made the situation worse.

The stagnancy of Jowar production has been due toO

stagnancy in both area under jowar and the yleld rate over

tha 17 years. Table L.0.1 shows that taking all the 17 years
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into account, the annual compound growth rate of area under
jovar wags =0.37 per cent (statistically 1nslgn1fiéant). which
means thore was virtualiy no change in the general level of
area devoted to Jowar in the 3tate. 1f wa exclude the last
year, 1972-73 (a year of widespread drought and famine) from
the pilcture, the annual growth rate fdr the whole period
comes t0 0.05 per cent. During the first 9 years area under
jowar registered increase at the rate of 1.5 per cent per
annumj but during the subsequent 8 years {excluding 1972=73)

area registered decline at the rate of 1.56 per cent per year.

The yield rate of jowar also showed no significant
change 4f one excludes the years of poor yield due to cevere
drought. The compound growth rate for the whole peried
{excluding 3 years of very poor yield) was =0.54 per cent per
annum, During the two sub=-periods the growth rates were «0,22
and =0.42 per cent only. It meant the rate of yield per
hectare did not change significantly and cortainly did not
show any increase, not even dupring the years when the new
hybrid jowar gsead was being extended to the farmers.

The picture of stagnancy of Jowar production in Maha-
raghtra during the last 20 years }s thus éompleta, with no
redeaming features in both area and rave of yield per hectare.
It is necsssary to examine the reasons for this stagnancy,
particularly in the context of the new hybrid seeds which have

veen in the market for the last whole decado;



41
Lel Fha Jo
As noted earlier, kharif jowar aceounts for a little
less than half ths total area under Jowar and a little above
half the total production of jowar in the State. The gome-
what higher rate of yleld per hectare of kharif jowar is

because of the less unfavourable conditions under which it

is grown in the State than rabl joware

The total production of kharif jowar {n the State has
fluctuated betwaen l.A and 1.8 million tonnes {excluding the
years of severe drought, and 196061, the year of exceptionally
high production) during 1956-57 to 1972-73 (sce Table L.l.1)
withcu$ ghowing any increasing trend. The annual compound
growth rate of production for the paricd of 17 years cones to
2,68 per cent (rafer Table 4 4.1.1A). This decline, however,

{s due to the inclusion of the 3 or 4 years of very lov produc~
tion on account of drought, particularly towards the end of
ﬁho period., Ex¢luding the last three years and 1965-66,
another drought year, we find the annual compound growth rate
to be only 0.28 per ceat, which indicates virtual stagnancy in
kharif jowar production. Kor is therse any significant
difforence in growth rates during the pra-hybrid and post-
hybrid seed periods. The annual growth rate from 1956=57 to
1964=65 was =0.19 per cent while for the later period,
1964=65 to 1969-70 (excluding the drought years) it was 1.43
per cent. The fow non-drought years of the post=hybrid seed

period show a nild, and statlattcallﬁ insigniflcant, upward

trend.



Table 4,1,) ¢ Production of Kharif Jowar in Maharashtra and Its Agro-Climatic Zones
- 1956-57 to 1972-73 (4gc0-64 :100)

{Production &n '60 tonnes)

n--q-ﬁ‘---—-----«.#-----«--u----‘n--uﬂﬂ--ﬂ---_‘-‘

Sr. Year Bogbay  Nasik Foona Kolha« Auran- pmpra=-  Hagpur ¥ahae
Ko. pur gabad vats rashtra
State
1. 1956=57 1712 102 2358 4955 7613 2117 18861
100.00 71.18 L6.79 09,05 72.46 107.50 . 102,27 86,62
2. 1957-58 2 1958 06 a25L) 3545 L6587 1360 14199
50.00 81l.41 Ldh«03 Thabl 82.43 65.76 65.70 Gl 46
3. 1958-59 2 14,56 81 2431 3823 5001 1287 %2681
60.00 60.54 37.15 71.18 55.91 70,62 91.16 65
Le 1959-€0 l 1933 143 25,8 3653 LOOL 992 1327
25,00 80.37 65.60 75%.61 53.42 564 5y L7.92 60.2
5., 1960-61 Heldw 24,05 ns 3415 6438 082 2070 22028
6. 196162 RN 1748 165 2598 1,066 L,482 938 14001
100,00 72, 7569 76.08 59.46 63.29 L5.31 63.5L
7. 1962«63 M.A. 2647 53 2888 3831 4,736 1436 15591
110.06 2L,.31 84457 56,02 66.67 69.37 70,78
8. _1963-6& 1 1831 38 2911 1,202 4503 1135 14961
25,00 76.13  145.87 85,2, 61.45 63.58 57.73 67.91
(continued]

v



Table L.l.l t ({(continued)

Sr. Year Bombay Nasik Poona ¥olha-  Aurane Anra- Hagpur Mahse
Hoe pur gabad vati rashira
' State
9e 1964=065 Hels 2283 217 2669 4552 5500 1661 16832
94.93 99.54 78.15 66.57 77.65 80,24 76.64
10. 196566 1l L34% 121 2008 3505 3880# 1554 11453¢
| 25,00 18.04 55450 58,90 51.26 54,08 75.07 51.99
1l. 1966-67 2 1459 159 2017 3388 4563 1706 13794
50,00 60.66 72.33 59.06 56.86 6L .43 82.41 62.61
12. 1967-68 2 1871 62 207 5082 5477 1636 26209
50.00 77.80 28 o idy 60.88 The32 7734 79.03 73.57
13. 1968-69 2 1850 1 2091 694 7561 2320 18559
3 50.00 _76.92 18.81 61.23 SO, 106,76 112,08 8lL.2b
14 1969-70 1536 51 1702 4,508 6905 1762 16467
75.00 63.87 23.39 L9.84 65.92 97.50 85.12 7474
15. 1970-71 920% 145 2014, 18212 3006% 791 8700
75.00 38.25 6645 58,97 26.63 L2, Lk 38.21 39.48
16, 1971-72 1 78L% 153 2259 1986+ L5614, 1117 10864
25.00 32.60 70.18 65.15 29.04 (AN AN 53,96 49.31
17. 1972-73 ) § 1017% 15 494> 2015% 3927+ 1189 86582
25,00 42.29 .88 1L.46 29.47 55.4L5 57 o iy 39.30
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Tabl ¢t Annual Compound Growth Rates of Production of
rharsf Jowar in Maharashtra, 1956-57 to 1972-73

--'---‘----‘----- ----- - ep W e W W W W =

Qr. Period ¥ahaw Aurane Amra- Nasik Kolha~
No. rashtra gabad vati pur

n--ﬂ--ﬂnﬁnnaonﬁcﬁno--ﬂﬂﬁﬂcdnﬂnu

1. 356“57 -2o68* "3.85“ -1.26 "'ltnson '1&0793
1972«73 (0.28) (0.30) (0.06) (0.23) {0.35)

€2, 1956-57 0.28 0.y  0.39  =0.59  =2.25
1969«T70 {0.97) {0.01) {0.00) (0.02) (0.36)
(excepd '
1965-66)

3e t356-57 «0.19 0.k -2.33 3.39 2.11
196L-65  {0.00)  (0.00) (0.09) (0.25) (0.26)

L. t96M65 ‘6.23 -11.00“ -2 .37 -l)llo "11.90
0
1972-73 (0.34) (0.52) {0.05) (0.05)  (0.37)

ﬁS- %9616"65 l-‘&B 3-13 0-‘&’) '5 -lﬂt '1-97
o
1969-70 {0.07) (9.19) {0.00) (0.35)  (0.15)
{except
1965-66)

| Note 3 Figures in brackets are rz, upto 2 places after
decimal. |

¢ Shows sipgnificance at 5 per goent level.

@ The years excluded 1n these two periods in case
of the individual zones are ghown by * in
Table hol.l.
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The stagnancy in production during the last two decades
has been due to stagnancy in beth acreage under kharif jowar
as well as its yleld pér hectare. Excepting a vear of very
gevore drought, the total area under kharif jowar fluctuated
between 2.4 and 2.6 million hactares (refer Table h.1.2).

The annual compound growth rate for the 17 years, excluding
1971-72, was «0.1 per cent {see Table 4.1.28). During the
pre-hybrid period, upto 196L+05, there waa no trond = up or
down = of area under kharif jowar. During the subsequent
period, the area under the crop registered a mild declining
trend (growth rate =1.0% per cent excluding 1971-72, and =l.4
per cent including 1971-72). Thia slow dscline in acreage
under kharif jowar during the psriod of new hybrid seed calls
for-aoma éxplanation, and we shall turn to it when we examine
the trend in kharif jowar acreage in the different agro-

climatic zones of the State.

Like acreage, yleld per hectare of kharif Jowar also
showed no significant trend during these two decades. of
course, the annual compound growth rate for the entire perlod
was =2.46 per cent, but this was mainly due to the severe
drought conditions in the last 3 years (see Table h.l.3A).
Excluding these 3 years and 1965-66, we find the yield rate to
be virtually unchanged over the entire period {growth rate
0.19 per cent). During the period of hybrid seeds (excluding
the drought years) growth rate was 2.1 per cent, but

statistically insignificant,
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l.

2o

3.

he

5

6.

7.

Year

1956-57

1957-58

1958=59

1959-60

1960-61

196162

1962-63

‘-_---‘--ﬂ---'-‘ﬂ--**---‘---ﬁ-‘--‘-.

Bombay Masik

6
150.00

2
125.00
125.08
100.63

&
100.00
100,08

b
100.00

- 2073
90.29

- 2032
88.50

2105
91.68

2210
96.25

2296
100,00

2159
94.03

2191
93.43

- 2120
92.33

Poona

172

98.85
19

120,92

176
101.15

185
106,32

174
100.20

310
178.16
339
194.83

)
201215

Area undor Kharif Jowar in Haharashtra and Its Agro-Climatic Zones
- 1956=57 to 1972=73

- {Area in '00 hectares)

Xolhae Aurane Anrae
pur gabad vati
2587 8105 9280
96.85 105.18 98.99
2688 7380 9156
1C0.64 9577 97;6?
2678 7820 9744
100.26 101.22 103.35
2664, 7565 8876
9%.74 08,17 94.69
2671 7706 9374
100,00 100,00 190,00
2625 7419 8937
98,28 06,27 95.34
2680 7615 - 9352
10034 08.82 37,76
2668 7818 9262
99.88 10L.45 06.67

o W =b e WS O W W B = W

Hagpur

3376
100.03

08
93201

6
108081

2788
82.61

3375
100,00

2866
84.92

3519
104.27

3108
92 .09

Kahge

rashtra

State

- % Y e S W A W W Ay @ A W e

25599
100.01

24,762
96474

2594
101.3

24292
94490

25600
100,00

24320
95.00

25700
130.39

25129
93.10

{cont.inued)
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Sr.
Ko.

9.

10.

11.

12,

13.

14.

15.

16.

17.

Year

(continued)

Bombay HNasik

- e dp W e W S W A A W am W

1964-65
1965-66
1966-67
1967-68
1963-69

1969-70
1970-71
1971-72

1972-73

3
75.00

p
125.00

6
150.00

6
150.00

082
99.68

2239
97.52

2335
101.70

2204
95.99

2041
£4,80

1866
81.27

1988
86.58

1625*

. 7017

1871
81.49

Poonsa

303
17h14
281
16149

226
129.88

250
143.68

239

137.35

202

116.09
179
102.87
172
98.85

168
96.55

folha=
pur

262
98 .23

2576
9644

2495
93.41

2237
83.15

2107

78.78

2246
84,09

2256
84,.46

2375
88.91

15502

58.03

Aurans
gabad

- e Np W A T E W W AR

8216
106.62

89033
104 24

8061
104.62

£270
107.32

7517
97.55

7605
98.69

7683
99.10

5753*
o

7788

101.06

Amrae
vati

9051
96.55

972
181.04
9724
103.73

9687
103.34

10023
106.92

9648
102,92

9305
99?26
9557
101.93
9650
102.94

Hagpur

3252
96.35

Ol
103.62

3540
10,.89

268
9%.83

3384
100,27

3265

96.74

3013
89.27

266
96.77

3061
92.70

¥ahae

rashtra
State

25532
93.74

26110
121.99

26387
103.07

25922
101.25

25316
93,.88

24,838
97.01

24429
95.07
22753*
88?3%

24,092
9hell
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ble 24 ¢ Annual Compound Growth Rates of Area under
§3$;1§380war in Maharashtra, 1956-57 to

- Wk W W W W W W G W W AP Bk O W A W S W W W W W - e w W = - -

3r. Period Mahae~ Aurane Amra-  tasik Kolha-
No. rashtra gabad vati pur

- a o) S S i W S S s s T S 4D 9 A W W 4% W A W G W g @ 4 s W o -

1. 195657 ~0.17  «0.43 0.322 «0.93% «2.07%
Lo :
1972-73 (0,08} {0.07) (0.22) (0.28) (0.55)

@2. 1956‘57 -0.1 0001 - -0.56 -1.36
Lo
1972‘73 ‘0.03) (O.Gl) - (0017) (0.62,
{except .
1973-72)
3. 1956=57 0.00 0.27 =034 0.34 . 0.04

igéh-65 {0.00) (0.04) (0.17) {0.06) (0,01)

Lc 196&‘65 ‘1.&0 ’2.337 0-32 -3013° *h-25*
t
1972-73  (0.67)  (0.33) (0.09) (0.59)  (0.54)

@50 196&'65 -1.05 '019 - '2-3 -2007
to
1972-73 (0.74)  {0.44) - {0.56)  (0.43)
(except
197172)

Hote: Figures in brackets are rz, upto 2 places after
decimal.

* Shows significance at § per cent level.

@ For Kolhapur the excluded year is 1972-73, and
not 197172, (See the starred years in

Table h.l.?-)
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Table 4,1.3 : Per Hoctare Yield Rate of Kharif Jowar in Maharashtra and Its Agro-

Climatic Zones = 1956-57 to 1972=73

(Yield kgs./hectare)

----‘---—O‘—---‘---

Sre  Year Bombay Masik Foona Kolha~
No. pur

le 1956-57 672 825 593 911

67.20 78.87 L7.10 71.17

2. 1957-58 377 963 L97 935

37.70 92.06 39.48 73.83

3. 195859 397 691 4,60 907

39.70 66.06 36.54 70.86

he 1959-60 N 874 - 772 955

WkS 83056 61032 7hb9

5. 1960-61 Heha 1046 1259 1280

100,00  100.00  X00.L0

6. 1906162 1000 808 531 990

100,00 7725 L,2.17 77«34

7. 1962-63 Haehs 1206 156 1070

- 115.30 12.39 83.59

8. 196364 333 863 908 1092

33.30 82,50 72.12 85.31

o an @ @@ o W W W& = B

Aurane Amra- Nagpur Faha-

gabad vati rashtra
State

611 820 627 736
68.58 108,46 10L.45 85.48
L85 508 411 573
5L.68 67.19 66.50 66.55
L90 513 549 565
55424 67.86 #8.83 65.62
482 L5) 355 54,6
S54e3h 59.65 57 L 63.41
887 756 618 861
100,00 100,00 190,00 1C0.0G0
548 5,6 330 592
61.78 7222 53.L0 68.76
503 506 410 608
56471 66.93 66.34 70.61
53 A 595
60.51 65.7% 62?62 69.10

{continued)



Table 4.1,
Sr.  Year Bombay
Hoe
9. 1964=065 H.A.
10, 1965-66 200
20,40
11. 1966«67 333
. 33.30
33.3
1 [ ] 1 63- 00
3 963-69 LO?OO
14, 1969-70 500
50.00
15. 1970-71 600
60.00
16, 1971-72 200
20.00
17. 1972473 250
- - 25.00

1095
104 .68

194°
18.54

623
59.56

8t
80.9;

Q
862&%

823
78.68

463%
Il 26

82
4,6.08

LbL*

5
52,00

------‘----“--‘_--'

Poona Kolha= Aurane
pur gabad
718 1017 55
57.03 79.45 62.&2
L,29 780 L37®
34.07 60.54 4927
706 808 L82
56.07 63.12 5he3k
247 929 638
19,62 72.58 71.93
172 Q932 624
13.606 7750 70.35
252 758 59
20,01 59,22 66.32
810 893 2370
6La33 69.76 20,72
890 951 3L 5=
70.69 Tha29 38.89
89 319» 259
7 .07 24,492 29,20

Amra- flagpur
vati
607 514
80.29 83.17
361% LET7
L7.75 72.33
468 L85
61.90  78.48
565 &0
7473 81.55
754 685
99.73 110.84
716 540
9473 87.38
323 263
L2.,72 L2.55
4,78 342
63.23 55430
O7= 88
5385 62.78

rAS



Table L,1,3A

Sr.
No.

)

&2,

e

e

85.

Period

1956-57
to
1972-73

1956=57
to
1965-70
exce

1965-66)
1956-57
1O
1964-65

1964=65
to
1972-73

1964~65

to
1969-70
(exce

1765~

Hahae
rashtra

-2 .‘)6‘
(0.26)

0.19
(0.00)

-0015
(0.00)

-b-35
(0.24)

2.1

- {0,11)

Aurane
gabad

‘3039*

(0.28)

0.59
(0.02)

0.16
(0.00}

8ok
(0.40)

2.91

(0.25)

Anrge
vatd

“1.69
(0.11)

(0.00)

-1|8h
(0.06)

-2,10
(0.04)

'0-18
(0.00)

Hasik

-3.b6
(0.10)

-0.36
{0.00)

53

+ Annual Compound Orowth Rates of Yield Per
Hectare of Kharif Jowar in Maharashtira,
1956=57 to 137273

Kolhaw
pur

-2087
{0.25)

'0099
{0.1)

2.1
(0.27}

*6n74
{0.27)

(0.00)

Note: Figpures in brackets are rz. upto 2 places after

decimal.

% Shows slgnificance of 5 per cent level.

@ The years excl
of the individua

Table Leldds

uded in these two periods in case

1 zones are shown by * in
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On the whele, therefore, we find stagnancy in
production, area and yield of kharif jowar in the State during
the last two decades, 3ince the ihtroduction of hybrid Jowar
seed, & slow but sure decline in area under kharif jowar is

the only significant development noticed.

iharif jowar is mainly grown in § agro-climatic 30N6s
of the 3tate, of which the Amravati and the Aurangabad tones
account for atout 70 per cent of the total area, Ragpur zone
for about 1) paer cent, and the rest is equally divided between ’
Masik and FKolhapur zones. During the entire ﬁariod, both
Aurangabad and Aaravati sones have shown near stagnancy in
production, (for both the growth rates come to O.4 per cent,
excluding the drought years), in yield rate {for Amravati it
was =0.08 per cent and for Aurangabad 0.59 per cent), &8 well
as in area under the crop (for Amravati 0.32 per cent, for

Aurangabad 0,01 per cent).

The trend was not very different in these two zones
during the later years of this period - the yesrs of hybrld

| jowar seed. Total production in the years since 1964~65

(excluding the years of severe drought) remained stagnant in

Amravati zone. In &urangabad sone production recorded an

increase of 3.1 per cent per year during the.ﬁre-drought period,

which was, of course, conpletely wiped out in tha subsequent

J drought years. This ineroage was partly because the produce

tion in the earlier years of this period was low on account of

seasonal fluctuations; 4f the production in the later pariod
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is compared with that during the pre-1964-65 period, it shows
no upward trend. The same waa the eituation with regard to
area and yield rate in the non-drought years since 196465 in
these two zones. Area in Amravati showed a rate of growth of
0.3 per cent and in Aurangabad of ~0.9 per cent, both small
and dnsignificant. Yield rate in Amravati showed & growth
rate of «0.18 per cent; 4in Aurangadbad it was 2.91 per geat,

but for the same season a3 mentioned for production above.

Thus the two zones accounting for the bulk of the
production of and area under kharif jowar in the State showed
stagnancy on all fronts. However, the two kharif Jowar grow-
ing sones in VWestern Maharashtra - Naslk and Kolhapur - showed
a different trend in the later half of the period. Like the
other zones in the State, production of kharif Jowar in Nasik
showed no significant change over the entire period {growth
rate =0.6 per ceat excluding the drought years}. But Kolhapur
showed a daclihing growth rate of =2.25 per cent. During the
game period area under kharif fjowar in tasik sone remained
wore or leas unchanged (growth rate, =0.56 per cent), as did
.yleld per hectare, But in Kolhapur zone, while yleld rate
remained stagnant, area showed a slow decline (growth rate
«1.36 per cent). This deecline in Kolhapur in the area under
kharif jowar was a devolopmonﬁ of tha post=hybrid-seed period;

even excluding the drought year of 197273, the growth rate
of area since 176465 was =2.07 per cent (and inclusive of

1972473 it was =4.25 per cent), In Nasik sone algo area under
kharif jowar significantly declinedduring this period, at
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the rate of 2.3 por cent,

The declining trend in the area under kharif Jowar in
the Nasik and Kolhapur sones during the years before the last
2or 3 yeafa of drought seem largely to account for the slight
downward trend in the total kharif jowar area in the Jtate,
noted earlier. The reason for this decline appears to be the
diversion of some land from under kharif jowar to bajra duting
the latter part of the 1960's. In fact, from 1965-66 to
1969=70 the area under bajra in the State increased continue
ously from 1.8 million to 2.1 million hectares - a total

increass of over 16 pef cent in a matter of four ysars. This
tncroase in area was also accompanied by a steady increase in
yield per hectare during the same period: 1t increased from a
low of 202 kilograms in 1965-66 = a drought year to 402 kg. in
197071 - a level far above the highest reached any time in
the paat.1 This very significant rise was due to the adoption
of hybrid bajra seed by increasing number of farmers since
1967-68, (The sharp decline in the production, area and yield
rate of bajra in the State in the years 1971-73, was only
partly dus to the drought conditions prevalling; a =ore
serious development singe 1971 has been the widespread affecta-
tion of bajra crop, beginning with the hybrid variety, by a
goil-borne fungus diseass called Downy Moldew. But that is a

1 The per hectare yield rates of bajra in the two ysars
196971 were 336 and 402 kg. =~ all higher than the previously
recorded highest rate of 314 kge 1n 1962-63.
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different story, for a later chapter.) Kharif jowar did not
register any comparable increiase in yleld rate dufing the
same period, despite the fact that it also had a hybrid
variety introduced cimultaneously. This not only throws light
on the poor efficiency of hybrid jowar in the kharif season
in the State, but pfovidaa indirect evidence about the poor
extension of that variety, This may be borne in mind when
the performance of hybrid kharif jowar is examined in a later

secuvion.

The reason why under such circumstances there wias no
graater transfer of land from under kharif jowar to bajra than
recorded, is that both bajra and kharlf jJowar are not grown
side by side in all parts of the State. ¥hile kharif jowar is
- grown extensively in the Amravati and Nagpur sones, very l1ittle
bajra is grown there. The two kharif Jowar producing sones
where bajra is equally or even more important are the Kolhapur
and Hasik szones. In parts of Aurangabad zone also bajra 1s
significantly grown. It is only in these zones that the area
under bajra increased till 1970=71 at the cost of area under
kharif Jowar.z In the other sones growing kharif jJowar, bajra

2 There may be another possible reason for this transfeor
of area from under kharif fowar to bajra. The Maharashtra
Government had for the last whole decade not only imposed a
levy for purposss of procurement, at lower than market, price,
on all jowar and rice farmers but had a monopoly procurement
or marketing scheme for jowar. No such policy applied to bajra.
Bajra price in the open market ruled higher than the Govern-
ment's monopoly procurement price of jowar. Consequently, 1t
may be contended, those farmers who could switch over from
kharif jo:ar to bajra on any part of their land, did so. While
this is a reasonable assumption, it 18 not easy to separates the
relative contributions of the price and the yleld factors in
the change recorded, particularly because the period is too
short for any usefui statistical exercise.
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was not an important crop and therefore the jowar farmers
had no alternative except to switch over to a rabi ecrop if

the season permittad.

FPerforman of Hybrid ar

In the light of this stagnancy in production, srea and
rate of yleld of kharif jowar during the last two decades, it
{8 necessary to enquire into the performance of the factors
that are considerad to be crucial to the increase in yleld
rate and production, namely, extension of irrigation, and use

of the new hybrid seed and chemical fertilisers.

Of the two factors mentioned above, irrigation may be
dismissed as a factor of no relevance, since no more than 0.3
per cent of the total area under kharif Jowar in the State is

irrigated, as per official statistics.

The more interesting and relevant development during
the last decade has besn the hybrid Jowar seed, which of
course was to use significant quantities of chemlcal
fertilizers in order to glve higher ylold. JSeparate cropwise
data on application of fertiliﬁer are not available. Ve shall
examine only the gvailable data on extension of use of the

hybrid jowar seed,

Hybrid jowar seed was made avallable to the farmers in
the Stute from 1966 onwards. It was felt at that time that
this sead ;an be fruitfully used by the farmers in the kharif
season, since the precipitation in the kharif season in the

kharif jowar areas was Rdequate and reasonably distributed
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over the period of growth of the plant. To facilitate plant
growth and use of significunt doses of fertillzer, irrigation
was not considered a dbottleneck for hybrid kharif Jowar,
unlike for hybrid rabl jowar. The new seed waas first mads
available by the Government; and, although subsequently many
private seed producers have begun marketing hybrid seed, the
Government is still the bigpgest source of its supply. The
Z51la Parishads were entrusted with the responslbility of
distributing the seed to farmers. They have provided data
about the extension of the area under this variety froa year
to year. Simultaneously, since 1968-69, the Statistician to
the Director of Agriculture of the State Goveranment conducted
a sample survey in every district to estimate the area under
the new varieties and thelr yleld rates, These data, made
available to us by the Director of Agriculture, provide a
useful check on the 7Zilla Parishads' estimates.

¥hile extonaion of hyvrid jJowar sced began in 1966-67,
data about estimated ares under hybrid jowar are a&ailable
from 1968-69. Table 4.l.k presents the estimate of the
percentage of the total area under kharif jowar growing the
hybrid variety, provided by the Zilla Parishad as well as the
area estimated by the Statistiecian, Departmeat of Agriculture,
The Table shows that according to the estimate of the Zilla
Parishads the highest spread of hybrid jowar was in 1968-69
and 1970-7) when about 19 per cent of the total kharif jowar

area in the State had come under this variety. In the other



Table b,1.4 * Percentage of Xharif Jowar Area under Hybrid Variety, Bstinated by (a) The Zilla
: . Parishads, and {b) The Statistician to the Departwuant of Agriculture, Kaharashtra,
1068-69 to 1972«73

------‘---------'--‘---‘----“"---‘--"—--ﬂ------

. . 1963=-69 1969-70 197071 197172 - 1972-73
Jr. ons - - - - - S -ap S b A ds S P A - o 0 SR e o L -y - - -
Roe A3 per As per As per As per hs per As por As_per As per As por ks per
Z-Pg. Statise ZQP];. Stilg:ﬂ- 3.1’2‘: Sta gﬁ"' Z.l’g? 3:a€18‘ z."go Btaggs-
tician tician ticlan tician tician
l. Nasik 20.74 16,68 14.25 11.05 31.56 - 25.51 25,85 20.63 25.32 23.15
2. Poona 3.82 3.38 8.09 5.13 33.34 2h.l) 35.16 32,82 69.47 54L.03

3. Kolbapur L.97 3.73 14,33 10.43 - 17.47 13.54 19.85 16.338  38.43 29.85
4. Murangabad 10.83 7.31 10,95 7.67  22.63 17.2% 1116 9.8 1169 9.91
5. Amravati  30.54 26,16  13.39 11.86 18,06 15.88  11.21 9.80  9.74 9.18
6. Hagpur 8.,0 6.2) L3  3.75 6.72 LJ91 3.27 2.87 3.34 3.09
7. State 18.55 15.06 11.56 9.26 13.25 15.58 1218 10,28 13.03 11.13

-----‘----------'-‘------'--------------ﬁ--‘-‘-

Source : Statistician, Department of niriculture, Maharashtra State, Foona, "Rerort of the
Assessment Survey for Estimating the Yield liates aad Additional Production ilesulting

from Hybrid/iigh-Yielding Varieties Programme in Maharashtra," for the years
1968-69 to 1973-73. ¢ ' f it
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three years, till 1972+73, it wss much lower, betwaen 1} and
13 per cent. The highost coverage was nelither very high, nor
did the data show any increasing trend or censistency. The
Statisticlan's sample survey showed that the Zilla Parishads®
estinates were somewhalt over-estimates: the highest percentage
was put at about 15.5 per cent and the lower level fluctuated
between 9 and 11 per cent. The Zilla Parishad estimste was
based ﬁrimarily on the quantity of hybrid seed distributed.
The 3tatisticlan's estimate was made by choosing a stratified
random sample of villages {(the strata based on the area estle
mates of the "illa Parishad) and then making & complete count
of the fields growing the crop in the sample village during
the year. It is, however, necessary to note that the fisld
investigation for the Statlstician’s survey was conducted by
the same agency = the District Aériculbur&l Officer and his
staff = which s also responsible for hybrid sced distribution
and for the reporting of area unﬂér ft to the Zilla Parishad.

The Statistician's estimates show that the area under
hybrid jowar was never very large, and there has been, if
anything, a declining trend in it. This is reflected in the
gonal figures as well, Of the two most important sones of
kharif jowar, Amravati sone reportedly had 26 per cent < the
highest - area under hybrid in 1968-69; 1t has been less than
half this level in 3 out of the four sébaeqnent years. In
Aurangabad zone, the percentage of area under hybrid, after
reaching 17 per cent in 1370-71, had drastically declined in
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the subsequent two yeara. Of the sipgnificant kharif jowar
zones in the State, MNasik mone had reported at least 20 per
cent area under hybrid all the five years (except 1969-70),
And, in the Kolhapur sone, the percentage of the total kharif
jowar area under hybrid reportedly rose steadily from L per
cent to 30 per cent in these five years. In terms of the
Statisticlian's estimate, therefors, the extension of hybrid
jowar in the kharif season had not been very encouraging
{though better than in case of rabi jowar, as we shall see

later) and had been showing a declining trend.

However, use of hybrid jowar seed on 10 to 15 per cent
of the total kharlf jowar srea should be expected to make &
visible differance in the average per hectare yleld of kharif
jowar as well as of total production, fa view of the fact that
jts expected yleld was such higher than that of the local
- yarieties, Indeed, it may be proper to expect an increase in
area under kharif jowar dus to the hybrid seed. However, as
we saw, area under kharif jJowar remained stagnant in all the
zones, excepting, curiously enough the two -~ Hasik and Kolhapur
zones « whare the area declined atesdilj, despite the estimated
increase in area under hybrid. Kor did production show any
significant increasing trend in any of the zoneé, as noted
earlier. Could it then be that the yield performance of hybrid
Jowar was not as Qignificanb as was expected? It 1s necesssry
to examine the data on yield rates of hybrid and all Jowar for

the purpose.
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Fortunately, the Statistician had conducted a random
sample crop-cutting experiment to estimate the yleld rates of
hybrid kharif jowar during the five years since 1968«69. These
data for each of tke years and zones are given in Table L.1.5.
The data show that by and large the yield rate of hybrid Jow@r
was quite high compared to the performance of loecal jowar in
the 3tate. The average yleld rate of hybrid kharif jowar over
the five years, 196873, was estimated at 1536 kg. pér hectare.
This was about 2-1/2 times as high as the average yield of
kharif jowar in the State during the 12 years preceding 1968-69
(611 kg/ha). The sawme phenomenon waa also recorded for the

various kharif jowar zones, as will be peen from the Tgble.

¥ith such high rate of yield it is not surprising that
the estimated total production of hybrid kharif jowar in the
State3 came t0 account for a much higher proportion of the
total production of kharif jowar than the proportion of hybrid
area to total kharif jowar area. These percentages; gzone-wise
are given in Table h.l.6. The Table shows that during these
five years production of hybrid kharif jowar accounted for
between 26 and 60 per cent of the total production of kharif
jowar, while, as we have noted, even in the best year the area
under hybrid kharif jowar was not more than 155 ﬁer cent of
the total area. Indeed, the zonal figures in some years seem

to have pierced the ceiling; in Poona zone in 1972-73 hybrid

3 Eatimated by the Statistician by multiplying the esti-
mated area by the estimated yield rate.



Table L.1,5 : Average Yield of Kharif Jowar and Hybrid ¥harif Jowar in Maharashtra = 1956=57
to 1972-73

{Y$old kgs./hectare)

;r: Tttt -H;s-ik- - -P;o:laq - T -Kzl.l:la.;:u;‘ “a-;xr;n;;asaa - a‘.m:‘a;at.i Nagpur Maharashtra

no [ ] ! Qar A S 0 - 9 00 WY A AN G g A Al gp S A we W0 OB A8 WrEh W gy A SR S al A vl b A S D T P - : whapemas
Kho Hy- Xh. Hy- Khe Hy‘ Kh- HY" Kh. HY- Kh, Hy* Xh. Hy“'
Jowar brid dJowar brid Jowar brid Jowar brid Jowar brid Jowar brid Jowar brid

-----------‘-‘-‘-------ﬂﬁ-ﬂ-----ﬂﬂ-ﬂﬂ-'ﬁ-‘-----“

1, 1956-57 825 893 911 611 820 627 736
2. 1957=-58 963 4,97 94,5 L85 508 431 573
3. 1958-59 £91 4,60 907 490 513 54,9 565
L. 195960 87 772 956 g2 45) 3355 546
5. 1960-61 104 1259 1280 87 756 618 861
6. 196162 838 531 990 548 54,6 330 - 592
Te 1902-63 L206 156 1070 503 506 . 4,10 608
8. 1963«6L, 863 908 1092 537 97 387 595
9. 190465 1095 718 1017 554 Y 514 661
10, 1965-66 19} 4L29 780 437 361 . Lg? . 439
11. 1966-67 623 706 808 4,82 4,63 5485 522
12, 196768 847 247 929 638 565 504 633

Average 836 606 974 554 550 470 611

------------‘-ﬂ--’-‘--‘ﬂ-,-------“-‘------‘--’“

13. 1968-69 904 1839 172 1688 992 1688 624 2133 754 1559 685 1559 733 1670
14, 1969-70 223 2029 252 2090 758 2290 593 2145 716 1720 540 1720 663 1916
15, 1970-71 463 2020 810 1656 893 1978 237 1313 323 1048, 263 831 356 1357
16, 197172 482 170, 890 2109 951 2074 345 820 478 1459 3L2 1608 477 1474
17. 1972-73 54, 1667 89 1369 319 965 259 103, 407 1431 388 1269 359 1262

Average 6L,3 1852 L42 1782 782 1799 462 1489 536 1451  4LuW8 1397 517 1536

Source : The yield rates for the all kharif jowar were calculated from the Sesson and Crop
Reportas of the State Governwent. The hybrid data are from the Statistielan,
Department of Agriculture.

S9



66

Table he1,6 : Estimated Total Production of Hybrid Kharif
Jowar as a Percentage of the Total Production
of All Eharif Jowar in Maharashtra, 1968-69

to 197273

ST+ Zone 1968-69 1969-70 1970-71 1971-72 1972-73
1. Hasik 33.85  27.25 111.34  72.88  61.80
2. Poona 33.29 42.56  49.3h  77.83 828,40
3. KXolhapur | 6.30 31.54 30.01 35.70 90.40
L. Aurangabad  24.97  27.76  95.5,  21.80  39.61
5. Amravati 54,07  28.51 63.29 29.94  32.30
6. NMagpur 14.12 11.96  15.56  13.49  10.09
7. State 3L,.27 26,78 59,37 3.7k 39.11

---—ﬂ-‘-‘-----“---------‘-'----.

kharif jowar production formed 828.L per cent of the total
kharif jowar production of that zone; in Nasik szone, in |
1970-71 hybrid production formed 111.3 per cent of total
production of kharif jowar; in Aurangabad sone in 1970-71
hybrid production formed 95.5 per cent of the total -production
of kharif jowar! These, and similar other figures in the
Table are too "good" £o be truel Data from the individual
districts (not presented here) showed more 5uoh instances
where the resultant estimated yield rate of local Jowar was
negative or near sero during one oé otha. of thése five years

-~ a ridiculous position indeed!

This evidence suddenly throws all the data collected
and reported by the Statistician (and the Z.P.'8) into the
melting pot. But before we bagin forming judgments about what
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nay be wrong, it is necessary to give these data a fair chance.
It may be argued that the Statisticlan's sample survey could
possibly yield such ridiculous results in zones whare the
sample éize was very small because of the smallness of area
under kharif jowar in the district/sons. Now, while one may
agree with this proposition (which, however, requires that
such data should not be used without checking for these flaws),
the sample data from other areas with extensive kharif jJowar
and hybrid cuitivation should not bs subject to the same
error. Dut we find that in the Aurangabad sone in 197071
only 17 per cent area under hybrid accounted for 95.5 per cent
of total kharif jowar production which meant that the yleld
rate of local jowar on the remaining 83 per cent land was only
13 kg. pér hectare! Indeed, if one compares the estimated
yield rate of local jowar in different sones during these five
yearas (after deducting the estimated area and production of
hybrid from the officially estimated total area and production
of kharif jowar) then cne finds that they are by and large
much lower than the yleld rates of (local) kharif Jowar in the
same sones during the 12 years before the introduction of

hybrid seed. This is too much to accept as even plausible.

This raises the whole question of the reliability of
the available data. If the yleld rate of local varlety khérir
fowar during the years since 1968-69 appears too low t0 be
believed, the source of error may lie either in £he estimated

total production of kharif jowar during these years, or in the
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Statisticlan'’s estimate of production of hybrid jowar. Kow,

it 18 not easy to question the estimation of jJowar production
by the Government, particularly during the last 5«7 years
relating to our enquiry. Thers has been no changse in the
method of estimating total ylelds through crop-cutting experi-
ments over the last 15 years or so. It is, however, sonotimes
suspectod that due to political pressure (local or othar) ﬁield
egtimates have bLeen tampsred with, or doctored, in order to
nake the impact of adverse saason appear more serious than was
in fact the case., It is very difficult to verify such allega-
tion. It appears, from the data in Tgble 4.1.5 that the
average yleld rates (for all kharif jowar) recorded in the
years 1972-71 or 1972-73 the years of severe drought in differ-
ent zones = were lower than the lowest rate recorded in the 12
pre-hybrid years since 1956-57. This may be real, or it may
be the result of some dosctoring « one cannot say for certain,
One may only nota, for vhatever it is worth, that in the zones
in which the recordsd ylelds were particularly low in these
yoars, there wis & massive turnout of rural workers in scarcity
relief works organized by the State, a phenomenon unprecedented
in the previous decada or more. What {8 more relevant is the
fact that in the non-drought years of thase five years, partie
cularly in 1968-69 and 196970 the average yield rate of
kharif jowar recorded was fully compsrable with the rateé of
vield recorded §n goed years of the earlier decade, in all the
zones, And yet, Lif the Statisticlan’s estimate of area and

yleld rate of hybrid is accepted, then the calculataed yleld
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rate of local jowar in these two years turns out to be much
lower than the general level of yield inthe previous decade,
particularly in zones like Kasik and Kolhapur and even Auran-
gabad, This is rather difficult to sccept. One may therefore
conclude that it is more likely that the error lies in the
Statistician'a estimate of production of hybrid kharif jowar
during the five yeara.'

To question the estimated production of hybrid kharif
Jjowar is to question the estimated area under. hybrid and/or
the estirated yleld rate. ¥e have already noted the manner
in which Statistician's sample survey data about area under
hybrid was co}lectad. The yield estinates are based on crop-
cutting estimates on two plots selected at random from all
the enumerated hybrid jowar growing plots in every sample
village. The aolection-of gample plets and the crop-cutting
experiments were also conducted by the saxe agricultural
agency of the Z31lla Parighad which distributed hybrid seed
and reported the area under hybrid érOp. One has no way of
finding out whether this fact in any way affected the sample
survey information. Y¥e, however, propose to examine the data
relating to the yield rate of hybrid kharif jowar in (i) the
different agricultural experiment stations in the State, (£1)
the trials conducted on farzers® fields by the agf;cultural
extension agency, and (111} the sampie farms in a village 4in
the Marathwada sone of the State surveyed by us. This might
help us to form a Judgment adout the reliability of the
Statisticlan's estimated yield rate of hybrid kharif jowar.
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Experiment on hybrid jowar in the kharif season have
been conducted in various sgricultural experiment stations
in the State since 1966-67. The experiments have bsen for
different types of treatments, namely, seoed rata, plant popuw-
lation, spacing, and application of ¥, P, and X. ¥e have
collected the results of all the experiments on hybrid kharif
jowar lngirrigated) in all the experiment stations in the
State. For the purposes of analysis we have noted experiment
results relating to the following standard treatments for all
the different experimentsjin each of the 7 years since
1966-67. The atanﬂafd truétmonx referred to is as follows !

Time of sowing lst week of June to
lst waeek of July
Seed rate 7.5 kg/het.
Plant population 1.4k lakh/het.
Spacing between rows
and plants 45 x 15 cns
Farmyard manure 12 cartload/hect.
Fertilisers :
Nitrogen | 80-100 kpg/hect.
Phospherie acid 62 »
Potash 62 "
- Plant protection As and when needed.

The agricultural experizent station at Parbhani (in
Aurangabad zone) is the oldest and most lmportant station for
research on jowar in the State. During the 7 years 1966-73,
23 different experiments were carried out on hybrid jowar ia
this station, The average yleld rate of all these experiments
(for the standard treatments) was 3870 kg/hect. But the
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variation around this mean was guite large: it varied from
2210 kg in one experiment in 1971-72 to 5325 kg in another
in 1969-70. The coefficient of variation was 24.85 per cent.
This was the only experiment station in Aurangabad zone for
jowar. The average yield of hybrid kharif Jowér for the five
years 1968~69 to 1972-73 in Aurangabad zone estimated by the

Statistician waa 1489 kg/hect and the yields ranged between
820 and 2145 kg/hect.

The comparison of the data from the research stations
in the other zones with the 3tatisticlan's for the zones, gives
similar results. Thess are tabulated in Table 4.1.7. This
sugrests that the Statistician's eatimated yleld rate of hybrid
kharif jowar in different districts/sones cannot be considered
as over-estimates judged by the performance standard in the

exporiment stations in the sones.

Similarly, it may be useful to compare the Statisticlan's
estimates with the average yield rates recorded in fertiliger
and varietal trials (FUT) in cultivators' fields, conducted by
the Department of Agriculture over 7 years, 196667 to 1972«73.
The relevant data are also pressnted in Table Lel.7, in
columns 10 to 12. The data show that the average yield of
hybrid kharif jowar recorded in the ¥VTs in the each sone was
gsomewhat higher than the yield rate estimated by the Statisti-
elan in those gones, excepting ponaibly Kolhapur zone (Satara
district)., Here again there is no evidence to suspect over-
estimation of the yield rate by the Statistician in the sample

survey.
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District/
Hasearch
Station

Sr. Division
¥o.

(1) (2) {3)

ll ﬂas&k -
Phulia
Jalgaon

2« Poona -

3. Kolhapur
Kolhapur
Sangl
Satara
Karad
Digrad

4. Aurangabad -
Parbhani
Nanded
Osmanabad
Bhir

5« Amravati -
Amravati
Achlapur
Akola
Yeotmal
Buldhana

6. Nagpur . -
Nagpur
Kutkil

State -

: Estimated Average Tield Rates of HBybrid Kharif Jowar from Different Sources

(Ytold kgs./hoctare)

Zonowise estimated yield Yleld at ilesearch

by the Statistician dtations of F.¥.T.8 e
;;;;:--EE;I:T.-E;x;: Avor- Hinte Faxie szr- ﬁtgi- ﬁg;l-
age num mum ag .
o "Gy (e 9 " T o Tty o
. 66.6 2028.8 - - - - g -
1451.6 160 - L2172 3052 7045 - - -
- - - L297 3572 5635 - - -
1732.3 1368.8 2107.3 - - - v - -
- - - hll& b 29 b 33 1710 1110 2440
- - - - 786 €60 970
- - - 6233 523L 7233 - - -
- - - 8146 4703 5578 - - -
- - - 8 0 2210 32 1189 830 1430
- - - 3 Z - 53_5 2184 1700 3010
- - - - - - 1798 1340 2680
- - - - - - 1673 1490 2010
1450.7 1083.6 1720.4 - - - - -
430.7 1083.6 172 3491 2967 4059 1540 1000 2310
- - - LE16 4123 554 - - -
DI D o@moamoun oumoum oum
- - - g?zg'{ 1816 4002 2666 2230 3080
- 8 1.1 1 20- - - - - -
v7.s 83 720-b 3L 181 4356 1676 1130 2890
- - - 3161 3170 4477 - - -

Diastrictwise yield

----’--'*----‘
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The third set of data with which we propose Lo compare
the Statistician's estimates, are the data collected by us in
one village in Mandaed distriect of Aurangabad zone. Ye made a
purposive selection of one village, Kalembar, in Handed
district which is an important kharif jowar producing district,
This village was considered by the Agricultural Officers cone
cernad as one of the most developed villages, with considaerabla
11ft irrigation, sugarcana crop and a well developed hybrid
programme. We selacted at random 20 cultivators growing hybrid
jowar in 1974=75, and collected from them information about the
afea under and produdtian of hybrid jowar, for that year and
the previous three years, From this survey it was found that
the average yield of hybrid jowar in the village in 197475
wag 1187 kg/hct.' In none of the previous 3 years was the
average yield of these 20 cultivators higher than this, the
lowest annual average being 957 kg/hect. in 1972-73. The
Statisticlan's estimate of the average yleld of hydrid kharif
jowar in Nanded district are given below slde by side our

estimate for the partiocular village surveyed.

cTTTsTTEETEETT Yield rate (kg/hect.)
Year e JE— ot more ranran e as
' Statistician's estimate Village surveyed

---‘----------‘---‘_‘--‘-'----.

1 68-6 2595 N IA -
1369-7% 2277 BeAe
1970-71 1186 H.Ae.
1971-72 995 1087
197273 1033 980

197475 H.A. _ 1187

------‘-------‘----‘---‘------.
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It is trus that it is not proper to compare the data'
relating to one particular village in & district with the
average of sample data from the district as a whole. However,
in view of the fact that this village was purposely chosen &s
a developed villsge particularly in terms of hybrid jowar, one
might expect the performance of yield rate in this village to
be better than the average and not poorer than the average for
the district. Comparing the data for the two years, 1971-73,
for which yield data from both sources are avallable, one finds
the two falrly comparable. Therefore one can say that the |
yield rate for the years 1970-71 onwards estimated by the
Syatistician are not over-estimates. The same, however, cannot
be salid about the yleld estimates by the Statisticlan for the
earlier two years, 1968-69 and 196970, when the yield levels
were put at about 26 and 23 guintals per hectare respectively.
These levels were more than double the levels recorded in the
Lhree subsequent years., It is not possible to attribute this
sharp decline to drought conditions, for ;n that case the yield'
level in our surveyed village in 197L-75, a very normal year,
should have been much higher than the 1187 kg. reported. The
Statisticlan's estimate for these two earlier years may, how-
ever, be plausible if we consider the yield rate to be that
relating to irrigated hybrid kharif jowar only. For, we find
that the few hectares under frrigated hybrid jowar in our
surveyed village had racorded yleld levels of 21 to 26
quinmala/hct. during tﬁe L years 1971-73. But, if we interpret
the yisld estimates by the Statistician for the earlier years
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to relate to irrigatedhvbrid kharif jowar mainly, thon we
immediately run into trouble with the Statisticlan's estimate
of area under hybrid kharif jowsr in these years. We shall
discuss this point in the context of examination of the
Statistician's estimate of area under hybrid kharif jowar, to

which we now turn.

Since the preceding dlscussion shows that there is no
gtrong direct or circumstantial evidence to suspect serious
over-estimation of yleld rates by the Statistioian, it follows
that his estimation of area under hybrid in different years
might be the source of error. However, independent source of
estimation of area under hybrid kharif jowar in the State is
not easily available. The only sample survey data from which
relevant information may be obtained is the enquiry into the
cost of productién of crops conducted in the State since
1971=72, under the auspices of the Directorate of Economica
and Statistics of the Union Ministry of Agriculture. 7his is
conducted on a properly stratified random sample of farma in
the State as & whole, covering LU0 farmers. The Report of
the first year shows that out of the 74,6433 hectares devoted
to kharif jowar {or miibures {ncluding jowar) only 21.83
hectares, 1.6., 3.61 per cent of the total kharif jowar area
was under hybrid. In the next year, 1972-73, the percentage
of area under hybrid jowar to the total area under kharif

jowar was also equally small, 3.98 peor cenh.k This is in

L For the first year seo "Report on Cost of Production

of Jowar in Maharashtra during 1971-72,7 (nimeographed],
Directorate of Lconomics and Svatistics, Kinistry of Food and
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sharp contrast to the proportion of area under hybridrin the
kharif season estimated by the 3tatistician for the whole
Statesr 10.28 per cent in 1971-72 and 11.13 per cent in 197273,
This io clear evidence of the gross over-estimation of area

under hybrid kharif jowar by the 3tatistician,

If further evidence 1s neaeded, we may refer to the
result of cur village-survey in Nanded district, mentioned
earlier. AS we saw, the estimated yleld rate of hybrid kharif
jowar during the two years 1968-70, made by the Statistlclan
were as high as the yleld rates of 1rrig§ted hybrid Jowar landa
in our surveyed village during the b years, 1971-73, and more
than double ihan on the unirrigated plots in the same period.
Therefore we suzgest that the high rates of yield, estimated
by the Statistician, during 196870 would relate to irrigated
lands only. Official statistics show that during these two
years only 1500 hectares of kharif jowar area had baen irpie
gated in the district, while the Statisticlan estimsted the
total area under hybrid jowvar in these two yeara at 21.6 and
10.2 thousand hectares respectively. It again goes to show
that in this distriet apparently the yield estimates were for
trrigatod hybrid jowar, and the relsted srea estimates were

gross over-estimates.

This long review of the performance of hybrid kharif

Agriculture, New Delhi, December 1974. For the next year, the
data were made availabie-by the Department of Agriculturai
Economies of the Mahatza Phule Krishi Vidyapeeth, Rahuri,
which is conducting the survey.
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Jowar in Maharaéhtra during the years since its introduction
in 1906-67, shows that it has been able to make precious
little contribution to breaking the prolonged stagnancy 4in

the production of jowar in the State. The offlielally estimated
yield rate of hybrid kharif Jowar does not appear to be an
over-estimate, but the area under this varlety appears to be
grossly over-estimated., It ia most likely that taking the
State as a whole, the area under hybrid kharif jowar has

never been more thaﬁ a fraction, say 1/4 to 1/2, of the 9 to

15 per cent estimated for the various years since 1968-69.

If we, therefors, assume that the area under kharif
hybrid jowar did not excesd more than 4 per cent 6f the total
kharif jowar area in any of tha five years, 19068=t9 to 1972;73,
we may expect Lo get soma comparable results in respect of
yield rate. It has, already, been meantioned that the offi-
cially estimated yield rates of hybrid jJowar do not appear to
be an over-sstimates. With the given yield rates of hybrid
jowar and 4 per cent area under it, we have caleculated total
production of hybrid kharif Jjowar for each year and lor the
period 1968-69 to 1972-73. Further we have estimaved and
compared ylield rates of local jowar 1n diffgrent gonesa for
these five years. It can be seen that these yield rates are,
by and large, comparable to the yield rates of {local) kharif
jowarj 4n the same wmones and in the State as a whole; for
the 12 years previous to the introduction of hybrid uoed. This,

to an extent, sugrests the possibilitles of over~estimation
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of area undsr hybrid kharif jowar and at the sama.time indicates
that the area under hybrid kharif jowar may not have hbeen more
than 4 per cent of the total kharif jowar area in the State

and in individual ZONes Also.

Causes of Failure of Hybrid Jowar

e shall be concerned here with another important
question raised by our findings go far. Ve have seen that
there 18 no reason to suspect the estimated average yield rate
of hybrid kharif Jjowar in the State to be a serious over-
estimate. @ have also seen that these yield rates have been
much higher, at least two times or more, than the eatimated
yield rate of local kharif jowar. If the farmers obtained
such higher ylelds fro» hybrid jowar under unirrirated condie
tion in the Xharif season, then why was the adoption of this
variety of seed as tardy end poor as shown above? This is the

crucial question to which answer is sought in what follows.

As wa have seen, the average yleld of hybrid kharif
jowar, as estimated by the gtatisticlan, was much higher than
the yield rate of local jowar. The estimated ylield rate of
hybrid Jowar, for the State as a whole, ranged from 1262 kg/
het. to 1916 kg/het. during the period 1968-69 to 1972, but
the highest vield rate of local Jowar during the 12 previous
years was recorded as 861 kg/het. for the State as a whole.
The same picture emerges for the individual cropezones of the
State: the higheat average yleld of joeal jowar was almost
alwvays lower than the lowest yield of hybrid jowar in each of

these sones, as can be seen from Table Lele5e
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It may not, however, ba considered surprising or very
;mpresaiva that, the average estimated yield rate of hybrid
jowar was much higher than that of local kharif jowar., After
all, hybrid jowar, unlike local jowar, is grown in well-
manured and fertilized fields. Compsrison of yleld rates on
hybrid and local jowar plots made by the Statistlclan, or the
comparison of the yield rates for our sample of 20 farmers in
the Nanded village, is subject to this limitation. The sane
difficulty arises with the yield data for hybrid and local
jovar available from the sgrononic experiments in the agri-
cultural rescarch stations of the State, because the rate of.
fertilizer (X, P, K) input was generally twice as high in
experiments with hybrid than with loeal Jowar.

The only cet of data that came nearast .0 our purpose
relate to the Pertilizer and Varietal Trials (FVT) conducted
by the Department of Agriculture on the farmers' {ields during
the periocd from 1966;67 to 1972-73. The treatments for these
trials, with local and hydbrid seed, were almost similar, though
of course they wero aubject to variation in care of the crops.
by the cultivators, The summary of the results in the different
districts is given in Table L.1.8. It appears that .while the
mean yleld rates of hybrid kharif jowar were higher than thosze
for loca) jowar in all distridts, the difference was rather
small (in case of Nagpur the average yield rate for local
jowar was higher than for hybrid). A statistical test of

significance for the two means - a 14! test « for each district
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8 : Average Tield of Kharif Jowar under Fertiliser and
Varietal Trials on Cultivators Flields in Different

Districts 1966-67 to 1971-72 {with 52 k
and 28 kgs. Fhoaphoric Acid Per Hectare

l-‘------------‘--

loenl varieties

Di Bt rlct T Y Y A ) T O g PR ED R A

Aver« Stane
age dard
yield devia-
tion
Parbhani 771 17
{6) .
Nanded 131 225
nde T
Osmanabad l?g 302
Dhir 1188 126
(6)
Nagpur 204 229
&P (6
Akola 1216 323
(6)
Amravatli 1366 1,63
(3)
Yeotmal 1588 608
(6)
Buldhana - -
Sangli 1418 376
mane )
Satara 84 a5
(6

Coeff=-
iecient
of
variae-
tion

22.56
17.11
29.52
10.60
11.20
26,56
33.89

38,28

26.51

10,08

Aver= Stane
azge dard
yield devia-
tion
n8 255
(3)
2184, 420
{7}
1798  L47
(7)
1673 238
(33
1876 641
(7)
175 609
3
15,0 559
(3)
238} 651
{(7)
2666 347
(3)
1710 500
(7)
786 133
{3)

§s. Hitrogen

{Y1eld kgs./hectarae)

Hybrid varieties

- - - o W o e W=

A -

Coeff-
iclent
of
varia=
tion

14,22
34.16
34.70
36.29
29.02
13.01
2923

16.92

"I

Value

2.674
3.392
.12
lels82
7.63402
3.457
144540

1.255

1.71%

. 3,078

Figures in brackets {ndicate the number of observationa on which
average is based.

't'
Value

2.490%#
L.239%0
3436902
3.540%
0.566
1.820
0.340

2,038

1.097

0.695

-----‘-‘---’------‘ﬁ-‘----”‘-ﬁ---'
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showad that except for the four districts of the Aurangabad
gone, the means were not signifficantly different in all the
‘other districta. It means that the yleld perfonmance of

hybrid in experiments on farmers fields were not uniforaly
superior to that of local jowar.

It ray, however, be sald that the 1usign1fic§nca or
otherwise of tho test result may be mainly due to the smallness
of the sample observations in most districts. To overcome
this handicap, we have pooled the individual *v! values of &ll
the districts separately for hybrid and local varieties by
converting the 't' to x? and then making a xg test by following
Figher's method in his Statistical Methods for Ressarch horkers,
Ch. IV, Section 21.1, PPp. 97-98. The test shows that taking
all the districts together, the mean yleld of hybrid jowsr in
the FVT's was significantly higher than that of local jowar.
Though the pooled test for the mean ylald in matter of VT
trials turns out significant, it may not be improper to draw
attention to the small difference in case of a number of
districta. Such demonstration results could not possibly hava
been very ancouraging for the farmers to take up hybrid jowar

in their respective reglons.

The more significant aspect of the difference between
the yields of hybrid and local jowar is the variation in the
yield rate from year to year and from districb to district.

It had been expected that hybrid Jowar, being a shorter duration
erop than local jowar, would be aubject to variation in weather

over the growihbg season, to a lesaer extent, and therefore the
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year-to-year fluctuation in its yleld would be significantly
less than in case of the local variety. If, howaver, this
expectation were to turn out to be wrong, then the very faect
of high fluctuation in yield from year to year would be a very
discouraging factor for cultivators. For, if hybrid jowar
ylelds more than local jowar, it also costs proportionately
highor, and a farmer will naturally hesitate to stake a larger
expenditure than a smaller one if the chances of a poor crop
are a&s high (if not higher) in case of the former as in case
of the latter,

Y,

Similarly, wide variation in the performance of hybrid
Jowar among regions/districts of the State, if noted, would de
another disturbing factor from the point of view of adoption
of the crop in different regions. The extension agency has
been advocating a standard set of treatments or inputs appli-
cations and is holding out the proapect of a standard yield,
If the actual performance in different regions/districts of
the State is different, it would not% be unfair to say that the
extension advocacy is misleading, and may also prove a

.deterrant for the farmers in many regions.

Iﬁ view of these considerations, it 1s necessary to
examine not only the difference hetweeh the mean yleld rates
of hybrid and local jowar, but also the avallable evidence
about the fluctuations in the yield rates of the two varioties
from year to year, &s well as from reglon to region. Three

sets of data are avallable to us for the purpose: {(a) the
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Stavisticlan’s estimates of yields of hybrid and local jJowar
in different districts during the 5 years since 1968-69, (b)
the results of the F.V. Triuls on hybrid and local varietles
in different districts; and {¢) the result of agronomic experi-
ments on hybrid and locil varieties in the different experi-
ment stations in the State. We now proceed to examine theae

data one by one.

The data on fluctuations from year Lo year can be
examined by comparing the relative variances with the help of
an P test, or by comparing the coafficients of varlation.
'Since the mean yiald level of hybrid jowar was always higher
than that of local jowar, the coefficient of variation is a
better measure of fluctuations than the F test for the
difference in the two variances. The F test carried out for
small number of observations &n individual districts or
centres may be plagued by the problems associuted with small
sample siza. Therefore pooling of the data may give better
rasults. Desides, the nuxber of obssrvatlions is sometimes
more than the number of years for which the data are available;
this creates & problam of variation within years, that can
be separated through an analysis of variunce, before examining
variation between years. All these steps with the available
data are fully explained and presented in the Appendix. Here

we shall only preseant the summary results.

The Statistician's estimates of average yield rates of

the two varieties are available for § years, 1968-69 to
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197273, for 20 districts. An P test for the difference
between the variances of the two varieties was not significant
for 18 of the 20 dlatricts; however, it was significant when
the data for the 20 districts were pooled, showing variance of
hybrid jowar to be significantly larger. The coefficlent of
variation of the yield rate of hybrid jowar was smaller than
that of local in half of the 20 districts, and not markedly
different in the other half. 3ut the coefficient of variation
with pooled data for hybrid was lower (28.99 per cent Jthan
that for local jowar (39.33 per cent). Thus, overall it
appeared that while the absolute variance of the yield-rate

of hybrid Jowar was highef than that of loecal jowar, its
percentage variation around its mean was lo-er than that of

local Jowar.

The second set of data relate ﬁo ¥.V. Trials on the
farmera' fields, conducted over 7 years, from- 1966-67 to
1972-73, in 10 districts. Here again the ¥ test showed the
variances of the yleld rates of hybrid and local jJowar not to
be significantly different in 9 of the 10 districts. But test
of significance with pooled data showed the varianco of hybrid
was significantly higher, (as was the case with the Statistie
cian's survey). The comparison of the coefficients of varia-
tion, however, chowed & different picture: in 7 out of the 10
districts the coefficient of variation was higher for hybrid
jowar, and also with pooled data the cosfficient of variation
of hybrid was as large as, or slightly larger than, that of
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local jowar (29.31 per cent and 27.67 per cent respectively).
Thus, while the Statistician's survey showed somewhat lower
fluctuationa of hybrid jJowar yleld, FVT data did not reveal
any significant difference.

The data from the different agricultural rescarch
stations of the State wers more, but rathar difficult to
handle for our purpose, a&s explained in the Appendix. Test
of significance for the difference in the variances of the
yield rates of the two varieties could be carried out for only
3 research stations. For only one atation, Achalpur, was the
F value statistically significant, showlng larger variance of
hybrid jowar yleld rate. Howevor, pooling the data for th;
three stations, the ¥ test showed the variance of hybrid Jowar
to be significantly higher. Similarly, a comparison of the
coefficients of variation of these two varieties in each of
these three stations showed that in Achalpur they were about
the same, where as in Parbhani &nd Akola that of hybrid Jowar
was lower. The coefficlent of variation with the pooled data
showed hybrid;with lesser variation in yleld ﬁ;te from year

Lo yeur.

The exanmination of Lhe three sets of data for year-to-
year variation in the yield rates of hybrid and local jowar
does not glve an unequivocal answer. In the first place never
was the varlance of yield rate of hybrid jowar lower than that
of local jowar; 4n many instances, and certainly when the

district data ware pooled, the variance of hybrid jowar yleld
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rate turned out to ba significantly higher. 3econdly, however,
the coefficients of variation of the yield rates of the two
varieties did not consiatently‘ghou that it was less for
hybrid jowar. %hile according to the Statistician's survey |
half the districts showed no improvement in such variation of
hybrid jowar, the FVTts showed the opposite tendency, that is
the coefficient of variation wa; larger for hybrid thaa for
local in most of the districts. In case of the experimental
data, the performance was different 1in different districts.
One is therefore led to the conclusion that, on the basis of
available statistical evidence, hybrid has not been able to
show consistently lesser year to year fluctuation in yield

rate than local Jowar.

The variation in yisld rate of hybrid Jowar from
district to district (or centre to centre) was also quite
large. The coefficient of variation of yield of hybrid jowar
estinated by the Statisticlan was L1.82 per cent, which,
though somewhat lower than that of local jowsr (52.1 per cent),
was quite high. In case of ¥.V.T. the rosults ware similars .
the coefficients of variation between districts was 53.56 per
cent and 71,14 per cent respectively. The experiment station
data also showed similar results., In fact, the range of varia-
tion between the highest and lowest average-yleld centres was
Quite large, 3546 kg., the highest yielding centre recording
more than double the yield in the lowest average-yleld centre,

Since the soasonal ¥luctuation in yield rate of hybrid

is almost as large, in many instances, as of local jowar, is
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is patural that cultivators would be raluctant to put in the
much larger c¢ost that production of hybrid jowar entails, The
high variation in yleld rats of hybrid between regions; subject
to same treatment and hence costs agrravates the problem.
Given the estimated mean yleld and coefficient of variation

in yleld betwecn years as well as the estimated cost of produc-
tion of hybrid jowar, in case of the F.,V.T.'s, we find that
there is a 21 per cont probabillty-thau a8 cultivator will not
be able to racover his cost of production during a year.
Similarly, if we consider the coefficient of variation between
districtas, it apprears ﬁhat in about 35 per cent of the districts
the cultivators may not be able to recover the cost of produs-
tion of hybrld'Joﬁar. These probabilities are of course much
lower if one takes the experiment station data into account,
mainly because the yield rates there were relatively higher,
But, as we gsaw, the F.V.T. data appeared nearer the pravailing
conditions. It is not therefore surprising that cultivators
by and large were reluctant to uss hybrid jowar seed in the

kharif season.

The high variability in yleld rate and the consequent
high riek in incurring the larger costs in turn would lead to
a lesser use of fertilizers and/or the insecticides than would
otherwise have been justified, and consequently to lower yield.
we have noted earlier that the average yield of hybrid jJowar
on the 20 sample farms in our surveyed village was‘amaller than

the average yield of the FET on farmers' fields (and only
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comparable to the Statisticlan's estimate of the actual average
yield of hybrid in the district), though the avaerage ihput of
fertilizers by these farrcers was not lower than that in the
FVT farms. One poasible reason for the low yield rate on the
fields of our sample farmers may be the inadequate application
of insecticides and pesticides. Indeed, the attack of the
midpe fly has, during the last five years in Maharashtra,
_proved the greatest deterrant to hybrid jowar. Apparently,
the scientists were unprepared for this, and could identify
the trouble only after one year of severe crop loss on many
farms $n 1970-71. ‘The real point, however, is that the reco-
pmended and required spraying of Lnascticldes turns out to bte
very expensive. In the first place, unless every one sprgyi.
his standing crop at the same time, spraying may be ineffec-
tive, and the equipment for spraying is not avallable to everye
one in the village when needed {except to the rich and/or the
powerful). Secondly, if a shower of rain comes soon after
spraying, the chemical goes waste and spraying has to be
repeated, which increases cost and inconvenience, But, most
important of all is the requirement of large amount of water -
for spraying. This 18 important enough to deserve gomewhat
extended treatment. The farmers of hybrid kharif Jowar in
Maharashtra have been advised by the extension department to
give four sprayings during the crop season. The total water
required for vhese four sprayings s 2250 litres per hectare
(that is, 225 bucketfuls of 10 litre buckets, or, about 13
oiledrumfuls of 175 litre capacity). Now, in a crop grown
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under unirrigated eonditions in tho dry agricultural regions
of ¥aharashtra, where wells are few and streans and rivers
far away, this surely is a very tall order. The farners have
to fetch water &n bullock«carts from distant places (aanuming'
a source of water exists in the neighbourhood) and that will
mean bringing much more water than required, to account for
the wastage in transit. In rainy season muddy water won't do:
the nozxzles of the sprayers get chocked. The cultivators in
course of our survey repeatedly brought these facts to our
notice. This ghowe that even for hybrid kharif fowar meant to
be gréﬁn under unirrigated conditions, waﬁer is a serious
constraint, Furthermore, tha application of insccticides
becomes ridiculously expensive when one finds that at a
certain stage extension expsrts have advocated pouring of
insecticide-mixed water on each shoot of jowar individually.
Ye quote the instruction to this effect below :

*Third Spraying := The third epraying should
be given 15 days efter the second spraying. This
spraying is necesaary to control army worms, stem
borers, aphids and jassids, ete., in the growing
shoots of the jowar plant. It has been obseorved
that the above insects are not properly controlled
by mere ordinary spraying. Thersfore, the specified
quantity of insecticides mixed in appropriate
quantity of water, should be poured on each indivie
dual shoot with the help of a smallapraying-basket
or mug or small tin.”s

5 English transiation of the gfiginal ¥arathi in
eczgﬁsﬁq'1GH§HE§T'aﬁﬁﬁig'Thﬂa*T:’1@3%%éﬁﬁﬁﬁ&ﬁﬁiﬁﬁ‘éﬁéﬁﬂ@§:ﬁi§,

*3?%3 323 ;"qT.55“<gt9_qu.
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It 48 needless to attempt an estimate of the labour éost of
such an operation!

It is therefore not surprising that farmers, by and
large, have put in less than recommended quantitiea of fertie
1isers and insecticides, and of course harvested lesser
yields. The result has been discouraging. Indeed, our survey
of the 20 farrmers in one village shows that the average net
income of a farmer from one acre of hybrid jowar was no higher
than his average net income from one acre of local jowar grown

by him. The data are presented in Table 4.1.9.

All the 1npﬁta including the home=-supplied inputs, as
well as the outputs, in the above Table, have been valued at
market prices current during the ysar of survey (1974=75). The
net profit (gross value of produce - estimated value of all

inputs) of hybrid and of local jowar for the 20 farmers ia

Hybr - Local
Ra.’acre Rs./acre

reproduced below.

I. Irrigated farms

(a) Irrigaved Jowar 675 568
{b) Unirrigated jowar 363 333
II. Unirripate: rms
(1) Large 274 270
{11) Medium 3z 281
(131} Smalld 199 180
(iv) A1) 272 268

It is clear from the above that hybrid jowar yielded a
somewhat higher profit per acre than local only under irrigated
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Zgble 4.1.9 ¢ ;:;aﬁgggtggfeggézfgg on and Receipts from Hybrid and Local Kharif Jowsr for a aanple of 20 Farmers in a Village in Nanded District,
"."-"--"--'-—--O—-----—---.--_-__-.,..___..‘_____-_._“-‘;----- - (11’138.)
Sre Item/Group ---_---Efffff‘.f“d Group e ——— e Unirrigated Gx-'gup T t B :: o T -0- ) -11 T
e Trrieated Jowar. ..E:y Jowar - aoiares Mediun Small Dry Jovar
AT I A S Sl e -#L L. e f _ L e # Ree % T TRee &% hee T
1. Preparatory tillage | 76,10 10,55+  GhoSL 13.84 £3.67 13.99 62,31 '+ 14.00 61.00  18.39 62.97  14.76
2. Application of F.Y.M. - 93.30 12,92 34.66 7.39 . 35.92 7.89 42,87  9.64 32.40 9.61 36.46 8.55
3. Application of Fertiliser 236,90  32.82 136,70  29.15  12L.70  27.40  129.39 . 29,09 103,65  30.74% 123.61 28,98
L. Seed and 3owing 34.50 k77 35.41 755 33.63 7.39 35.82 8.06 28.50 8.45 33.34 7.82
5. After care 39.60 5.48 34450 7.36 25.50 560 24,00 5,39  19.80 5.87 25,95 6.08
6. Irrigation 22.73 3.15 - - - - B - - - -
7. Plant Protection 180.89 25.05 142,00 30.29°  151.00 33.18 129.00 ? 29,00 79.60 23.62 - 125.L,0 29,42
€. Harvesting and Thrashing 32.00 £.26 20.66 Leb? 20,67 Le55  22.40 ¢ h4.82 12.20 3.62 - 18,73 Le39
9. Total Zxpenditure 721.93 100,00 468.84 100,00  455.09 1CO.U0 L4479 100.00  337.15 100,00  426.i6 120,00
Yield in quintals: Grain 9.50 5.66 4496 ' 5.28 ' 3.65 ha75
Fodder 19,00 11.32 9.92 10.56 730 9.50
Value of Yisld in Rs. .
. Grain 1235.00 735.80 6480 686.4L0 h?h.ﬁo 617.50
Fodder 161,50 96.22 81,32 89.76 62.05 82.75
Total 1396.50 832,02 729.12 776.16 536.55 698,25
Profit/Loss +674.57 +363,.18 +274.03 +331.37 - +199.40 :221:72 .
Loca) JJovarp _ ’
1. Preparatory tillage 94,62 18,06 65.08 22,73 66,21 27.37 65.18 @ 26.97 60,25 34467 64.18 2743
2., Arplication of F.Y.l. ' 121.25 23.16 54.66 19,08 56,08 °  23.18 5400 F 22,3h 32.390 18.59 49,26 21,05
3, Application of Fertilizer 121.00 34455 86,42 39.17 L31.50 17.98 42,06 17.40 17.58 10,12 1,739 20,26
Le Seed and Jowing 17.00 3.25 18.25 6.37 19,12 7.9 19.68 8.1% 19.85 11.42 19.22 8.22
S After care 37.12 7.08 36,00 . 12.56 35.00 1447 38.25'; 15.83 27.00 15.54 34.06 1L.56
6. Irrigation 274390 3.87 - - - - - - - - - -
7. Plant Protection 28.50 5.45 12,68 Leb3 - - - - - - 1.17 0.5
8., lHarvesting and Thrashing 24400 Le58 13.33 Le6H 22,00 9.09 22.50 , 9.32 16,80 9.66 18,66 7.58
9., Total Zxpenditure 523.79 1.0.00 286,42 1u0.00 2,1.91 100,00 2&1.67% 100,90 173.78 100.00 233.92, 150,90
. 1.90 2.7
*y:d e unals: foier TG 2% o5 ¥ 770 £.10
alue o e n Ra.: | * | 285.90 05.00
e omy 0 83 5 B i %5
Total 1091.82 619.50 511.50 522,66 353.40 502,20
Profit/Loss 568,03 +333.08 +269.59 #2809 *179.62 268,26
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conditions. Under unirrigated condition, which is the only
relevant condition in Mgharashtra, hybrid jowar showed no
improvenont over the local. This becomes even more 1mpartnnt
when ons notes that the labour input per acre of hybrid was
not higher than that of local jowar. All the increase in yleld
goes to meet the extra cost of the material inputs, leaving
nothing to the cultivatofa. This s the average picture;

about half the farmers surveyed showed some net profit while
the other half showed a net losa. This being the situation,
ic_is not surprising that not many farmers cared to grow hybrid
Joﬁar $n the village, and, of course, in the State. |

Indeed, 4t was surprising that in spite of this poor
performance of hybrid jowar in the village, as large an &rea
was under hybrid as reported. W¥hat is more, most of the irri-
gated and the largé and medium farmers in our sample had grown
hybrid to a greater or lessor extent during the L consccutive
years ending 197L-75. fhia was not quite consistent with the
reported poor profitability of hybrid, and neaedad some explans-
tion., On enquiry, it was found that a significant number of
large and medium farmers, {rrigated and otherwise, were growers
of state-caortified hybrid jowar seed, for which they obtained
the necessary supply of fertilizers and ingecticides at
regulated prices from the Government, as well as technlcal
supervision by government officlals., Their produce - cortified
geed = was purchased by the Government at about Rs. 6.50 a
kilogram.' (Our costereturn estimates as well as.thelarea

estimates do not include the seed-growing area,) At this
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price it was gertainly very profitable for them to grow seed,
even 1f the yield rate was not very high. Because they were
approved seed growers, they also felt obliged to grow some
hybrid jowar for ordinary commercial purposes. {It would other-
wise look odd! Besides, the VL¥ will have to fulfil his target
for dlgtribution of hybrid seed!) Moreover, a sesd-growing
plot had to have land within a radius of 150 metres free from
jowar that might result in cross pollinization. Therefore, the
geod farmers saw to it that the neighbouring plots, if of other
farmers, were either not planted to jowar or planted with
hybrid jowar, such that flowering of these plots will be later
than on the seed plots. For this purpose they either paid the
neighbouring farners to grow such crops or therselves take the
land on rent (mostly unrecorded lease} and grow it themselves.
This explains why despite such poor parformance‘of commercial
hybrid jJowar in the village many farmers continued to grow it
year after year. Haturally, where such special conditions did
not prevail, it is no wondar the area under hybrid jowar

fluctuated from year to year and generally daclined.



4.2  Rabi Jowar -

As noted earlier, rabi jowar accounts for about 57
rer cent of the total area under jowar and 42 per cent of
the totzl production of Jowar in the State. The somewhat
lowar rate of yleld pear hectare of rabi jowar 1s because of
the less favourable conditions under which it is grown in
the State than kharif Jjowar.

The tota) production of rabli jJowar in tlie State
fluctuated between 1.1 to 1.8 million tonnes (excluding the
years of severe drought and 1960-61, the year of excep-
tionally high production} during the 17 years under review
(Table 4.2.1). But during this period production of rabi
Jowar did not show any increasing trend. On the other hand,
4f one takes all the 17 years into account the annual
compound growth rate of production comes to -5.27 per cent
(Table L.2.1=A)} (statistically significant). This decline,
however, 1s due to the inclusion of the 3 years of very low
production, on account of drought, towards the end of the
period. Excluding those three years, the annual compound
érowth rate is =0.58 per cent, which ia statistically 1naign1-'
ficant, and indicates stagnancy in rabi jowar production.
There is a significant difference, however, in growth rates
during the pre-hybrid and post-hybrid ssed periods. The
annual growth rate from 1956-57 to 1964-65 was +3.1 per cent,
while for the later pericd 1964-65 to 1972-73 (excluding the

drought years) it was «1.96. Even the non-drought years of
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Table 4.2.1 ¢ Production of Radi Jowar in Maharéshtra and Its
Agro-Climatic Zones -« 1356=57 to 1972+73
{Prodaetion in '00 Tonnes)
Sr. Year  MWasik Poona Kolhae Auran- Amra- Nagpur Maha=
Noa pur gabad wvati rashtra
State
1. 1956-57 89) 4995 956 091 3 735 11674
- 69.44 47,83 64,86 54,89 150,00 107.28  54.69
2. 1957-58 1026 7314 1095 5340 4 1023 15802
79.78  70.04 k.29 71.65 200.00 149.12 74.03
3. 1758459 1298 7518 1283 7005 7 747 17868
100,93  71.99 87.0h  93.99 350.00 108.89 83.67
he 1959-60 1304 64,97 1575 L7754 5 133L 15489
101.40 62.21 106.85 64.05 253.00 194.46° 72.79
5, 1960-61 1286 10443 1474 7453 2 686 21344
100.00 100.00 100,00 100.00 190,00 100,00 100,00
6. 1961-62 1036 6825 1091 6262 19 638 15871
80.56 65.35 74L.01 84,02 950,00 93,00 74.36
. 196263 _ 1287 9067 1213 6346 7 ... 811 18731
7. 1962-03 100.08 86.82 82.23 85.15 350.00 118.22 87.76
8. 1963-6 121 880 1324, 5939 11 811 18101
963-6h 9&.33 8&.23 89.82 79, 550.00 118.22 8L.8L1
e 19646 866 8478 1135 §100 8 829 16416
9. 196k-63 67.34 81,18 77.00 68.43 400.00 120.8, 76.9)
. 1965=6 18 b 707 L4626 1 663 11849
10. 1965-66 aofzs {337 1,7.96 62,07 50.00 96.65 55.51
. 6= 896 8148 Q0L 6363 7 899 17217
11. 1966-67 69.%7 78,02 61,33 85.37 350.00 131.05 80.66
. 1967- 0 8231 1068 5911 3 720 16723
12. 1967-68 61?23 78.32 72,45 79.31 150.00 104L.96 78.35
. 1968- gL8 5693 1096 5139 3 .197 13976
13. 1968-69 65-&# SL.51 7he35 95 150,00 17L.49 65.48
. - 692 882  Lul3 L 1120 12985
14+ 1369-70 szg% 57.63 59,84 59.21 200.00 163.26 60.84
. 60 2725 798 2556 2 395 6936
15. 1970-71 35‘.’77 26.09  Sholh  34.29 100,00 57.58 32.49
- 8 8 L, 2894 2 64,7 8338
16. 1971=72 W83 3TIH 36233 38.83 100,00 L3l 39.06
- 8 1202 298 1072 1 938 3799
7. 1972-73 22338 11.51 20,22 1l4.38 50,00 136.73 17.80
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Teble L.2.1=8 : Annual Compound Growth Rates of Production of
Habi Jowar in Kgharashtra - 1956=57 to 197273

3r. Period Maha« laslk Poona Kolha~ Auran- HNagpur
koo rashtra pur gabad

‘-----""-------------““-----‘--

1. %356'57 ”5.27 -6035 -5.9h -5.38 ‘5055 '0072
1972-73  {0,33)* (0.80)* (0.34) (0.16) (0.37)= {0.01)

' %956'57 ‘0-58 "»-1&6 -Oulh -1-1&6 "O-lbh ‘1-00
[+
196970 (2.14) (0.63)= {0.08) (0.01) (0.00) (0.07)

3. %956-57 +3.1 40,20 5,30  +1,30 42,10 ~1.30
{+ ]
1564=65 (0.50) (0.01) (0.42) (0.05) (0.09) (0.02)

h. 196“’65 ‘13-88 -§.99 -17.36 '10.&6 -1#.98 ?0.20
to .
197273  (0.80)* (0.75)* (0.67)* (0.49)* (0.63)= {0.01)

s. 196&‘65 ’1-96 -2i79 “b.lg ‘0073 -1Q35 ‘5.2
t
1969-70  (0.05) (0.04) (0.33) (0.00) (0,03) (0.32)

‘---------.ﬂ--"-‘-‘--‘---’ﬂ---

Hote:= 1) Figures in brackets are rz, upto 2 places after
decimal. :

2) @ ghows significant at 5 per cent level.
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the post-hybrid seed period show a statistically insignificant
downward trend. ’

The stagnancy in production during the last two
decades has been due to stagnancy in both acreage under rabi
jowar as woell as 1ts yleld per hectare. Excepting a year
of very savare drought, the totsl area under rabi jowar
fluctuated between 3.2 &nd 4.0 million hectares {Table 4.2.2).
The annual compound growth rate for the 17 years, excluding
1972-73, was 0.0 per cent (Table 4.2.3-A). During the pre-
hybrid period, upto 1964-65, the annual compound growth rate
was +2.9 per cent, statistically insignificant. During the
subsequent period, the area under the crop registered a
declining tread (growth rate =1.28 per cent excluding 1972=73
and «2.95 per cent including 1972-73; Dboth statistically
nonesignificant). This decline, though statistically in-
significant, in acrrage under rabl jowar during the period
of new hybrid peed calls for explanation, and we shall turn
to it when wa examine the trend in rabi Jowar acreage in the

different agro-~climatic sones of the Jtate.

Like acréage. yield per hectare of rabi jowar also
showed no significant trend during the two decades {Table
h.z.;). of course, the annual eompound growth rate for the
entire period 19 «h 68 per cent, statistically significant,
but this is mainly due to the severe drought conditions in
the last three years (Table Lo2.3-A). BExcluding these three

years, we find the yleld rate practically unchanged over the



Table 4,2.2

Sr.
Koe
N
2a
3.
be
5.
6.
-
g.
9.
10.
11.
12.
13.
14
15.
16.

37.

Year

1956~57
1957-58
195859
1959=62
1960-61
1961=62
196263
196361
1964~65
196566
1966-67
1967-68

1968-69

1969-70
1970-71
1971=72

99

¢ Area under Rabl Jowar in Maharashtra and Its Agroe
Climatic Zonos = 1956=57 to 1972+73 (Area in '%0

Rectares)

“Year  Masik Poona
2037 16207
85.77 75.20
2011 . 16727
84,67 77.61
2606 17114
109.73  79.41
2197 1726}
92,50 80.09
2375 21551
100,00 100.00
2389 212238
100,59 98.50
- 2126 212i§

89.5% 98.
2119 20889
89,22 96.93
1886 20337
79.41  94.23
14,21 20162
£9.83 93,55
1737 19734
73.1h 9157
1505 19820
63.37 91.97
143 17479
60.25 81.10
1064, 15772
1166 16671
49.09 77.35
1632 19385
68,71 89.95
101% 12642

197273

L2.7h

58,06

2&35
96.87
2323
92,04
2605
103.21

24,60
97.62

2524
100.900

2809
111.29

2616
103.64

2576
102,06
2L4L2
96.75

2345
92.91

2352
93.18

2263
89-66
2236
88459

2024
80.19

2718
107.68

24,87
98.53
2568
10%.74

- . . o

ABrae
vati

Nagpur

9073
70.24

9552
73.95

9886
76454

9774
75.67

12916
100,00
10963
8L.88

9827
76.08

10989
85.08

10431
80.76

10336
80.02

10365
B0.25

10220
79.13

9573
7412

8891
68.84

9434
73.0b
12499
96.77

7045
Shedl

8
160,00

7
140.00
108
2160.00

10
200,00

5
100,90

38
762.00

12

20
400,60

15
300,00

L
20,00

14
280,00

8
160.00

8
160.00

9
180.00

12
240,00

10
. 230,00

L
80.00

2041
80,92

2087
82.62

2780
110.05

2118
83.85

2526
150,00

2737
108,35
2432
96.27

2578
102,06

2567
101.62

2860
113.22

2666
105454

2698
106.8)

2759
109,22

2695
106,69

2717
107.56
2721
107.21

2578
102,06

ahge
rashtra
State

31814
7593

2707
.06

35099
83.77
33824
80,73

L1897
100,00

$55e

38237
91.26

Nnn
93.50

7648
.86

37128
88.61
36868
87.99

36514
87.15

334,86
79.92

30455
72.69

32718
78.09

38734
92445
25852
61.70



Tabl 2.2A : Annuzl Compound
Rabi Jowar fn M

100

Growth Rates of Area under
gharashtra = 1356=57 to 1972+73

.‘-------“ﬂ'-----ﬁ----‘---‘-‘--

Sr.
Hoe

Fahae
rashtra

Haalk

l.

2.

3.

be

Se

Notet« 1) Figuraes in brackets are rz

1956=57
to
197273

1956=57
to
1971-72

1956=57
to
196465

1964-63
o
1972-73

1964,-65
g A ] .
197172

‘0.85
{0.01)

+2.90
{0.05])

*2.95
{0.36)

‘1.28
(0.13)

decimal,.

'k-?o

Poona Kolha= Auran-
pur gabad

-0.67 -0.30 ‘0.55

(0,70)* (0.05) (0.03) (004}

+2.30

{0.22).

“00?6
(0.04)

'5¢21
(Oebh)

-&010
(0.28)

00.10 - *0.20
(0.00) - (0.00)

+3,60 0,70 +1,80
(0.68)% (0.16) (0.20)

~he12 40,90 =2.17
(0.55)» (0,07} (0.15)

23 - +0.30
(0.37) - {0.01)

'2) ® ghows significant at 5 per cent level.

3) The years e
of the indiv

Le2226

xeluded in these two perio
{dua) rones are shown by

+2.60
(0.34)

«0.14
(0.01)

-‘ﬂ---‘-‘---‘--------‘--‘-

, UPto 2 places after

dg in case
& in Tabhle
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Table 4.2.3 ¢ Per Hectare Yield Rate of Rabi Jowar in Maharashtira
and Its Agro-Climatic Zones - 1956=57 to 1972-73
(Yield kgs./hoctars)

o G G AP W W S P G W AR WY R Oh W W WS W @ G W S W B W A @ W W e @ % e =

Sr.
No.

- e

1.
de
. ..
he
5¢
6.
7.
8.
9.
10,
il.
12,
13.
1&.
15.
16.
17.

Year

- e W AF W% 4% 4 -, W W W e -

195657
195758
195859
195960
1960-61
196162
1962-63
1963-6k
1964-65
196566
1966=67
1967-68
196869
196970
1970-71
197172
197273

Haolk

L38
80.96

510
94,427

458
92.05
593
109.61

541
100,00

L34

21.38
605
111.83

571
105,54

‘4,58
8L .66

6l
67228

515
95.19

523
9704

593
109.61

508

93.99
3935
73.01
296

5be71

284,
52.49

Foona

308
63.63

b37
904,29

439
53,70

376
77.68

LBl
100,00
321

66-32

&27
88.22

421
86.98
L17
86,16

264
SheSh

L12
85.12

113
85.7h
326
67.35

382
78.92

163

33.68

195
40,29

95
19.62

Kolha=
pur

91
67?06

L71
80.79

492
84.39

639
109.60

583
100,00

g8
66?55

L63
79.42

513
87.99

40
79.59

301+
51.63

384
65.87
471
80.79
L79

82.16

436
74478

294
50.43

215
36.68

116
19.50

Aurane
gabad

L350
77.93

559
96.88

708
122.70

L88
8L.57

577
100,00

570
98,78
6416
111.96

540
93.59
L89
84.75

L&7
7747
613
106424

578
100.17
537
93.07
196
85.96
271
16.97
231
40.03

152
26.3L

Amrae
vati

Hagpur

375
93.75

571
142.7%

64
16.00

500
125.00

L0OO
120.00

500
125.00

583
145.75

550
137.50

533
133.25
250
62.50
500

375
9375

375
93.75

Lol
111.00

167
br.75
500
125400
250
62.50

360
132.84

430
180.00

268
98.89

629
232,10

271
100.00

233
85.98

333
122,88
31,
115.86

322
118.82
231
85.24

337
124,35
266
98.15

434
169.15
L16
153.50

154
56.82

237
8745

36k
134432

Maha-
rashtra
State

366
68,03

L83
. 89.78

509
94.61
b57

84,90

538
100,20

4,08
7584

499
92,75
k65
86.43

L6
82,90

329
61.1%
4,86
90.33
L68
£6.99
L17
77.51
126
79.18
212
39.40
215
39.96

147
2732
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Table L.2 : Annual Compound Growth Rates of Yield Per
Hectare of Rabi Jowar in Maharashtra,
1956-57 to 1972-73

o W 4 o W W R S W &) G W W S 8 & 4 W W W o= - @ W W N = - - e - -

Sr. Period Haha~ taslk Poona HKolha= Auran- Nagpur
Ho. raghtra pur gabad

1. §956-57 wlob8 22423 =5.31 «5,07 =5,03 =2.26
> ,
1972-73  (0.43)% (0.25)% (0.40)® (0.41)% (0.42)® (0.07)

2. %956-57 <040  40.20 40.55 <0.35 «0.28 <0.28
1969-70  (0.02°) (0.01) (0.02) (0.01) (0.01) (0.00)

3. 1956=57  +0.90 +0.90 +1.50 40.60 40,30 -3.82
to . L] .
3961-65  (0.04) (0.04) (0.07) (0.01) (0,00} (0.07)

L. %96&-65 «11.69 =5.05 =13.58 -1l.24 <«13.10 «0.90
1372-73 (0,61} (0.29) (0.59)® (0.48)¢ (0.63)% (0.01)

5. 1964=65 41,30 +5,70 40,60 #3.70 +1.60 +5.20
t
1369-70, (0.03) (0.39} (0.00) (0.14) (0.06) {0.36)

Hotes 1} Figures in brackets are rz, upto 2 places after
decinal. -

2) » ghows significant at 5 per cent level.

3) The years oxcluded in these two periods in case of
the individual zones are shown by * in Table

folede
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entire period (growth rave «0.49 and statistically insigni-
ficant). During the period of hybrid seeds (excluding drought

yearsf growth rate was +1.3 per cent, but statistically ine
~significant.

On the uhdle, therefofa, we [ind complete stagnancy
ia production, area and yield rate of rabi jowar in the
State during the last two docades, Since the introduction
of hybrid jowar seed, a slow but sure dacline in area under

rabl jowar is the only sigaificaat development noticed.

fabl jowar 48 mainly grown in 3 agro-climatic gones
of the State, of which the Poona and Aurangabad sones account
for about 80 per cent of the total area. Yasik sone for
about 6 per caent and the rest is equally divided between
Kolhapur and Nagpur soneas. During the entire pariod, both
Poona and\Aurangabad sones have shown stagnaiacy in produce
tion {growth rate for Poona wag =O.lh per cent and Aurangabad
-0.b4 per cent, excluding the drought years), in yleld rate
(for Poona +0.55 per cent and Aurangabad «0,28 per cent}, as
wall as in area under the crop (for Poona 0.10 per cent and

Aurangabad 0,20 pér cent).

The trend was slightly different in these two gones
during the later years of this period = the yoars of hybrid
jowar seed. Total pro&uction {n the years since 1964-65
{excluding the years of severe drourht) recorded a declining
trend in both Poona and Aurangabad zones (growth rate in

Poona was =h.19 per cent and in Aurangabad =1.35 per cent,
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both statistically insignificant). The area under rabi
jowar in Poona showed a declining rate of growth of -2.3k
ﬁar cent, statistically insignificant, while Aurangabad
recorded a small and insignificant upward trend (+0.30 per
cent). Yield rate in Pbona showed a growth rate of +0,60
per cent, in Aurangabad it was +1.60 per cent. Thia increase
was partly because the yield rate in the year 1965-66 was low
on account of adverse seamsonal conditions. Compared to the
pre«1964=65 pariog;yield rate of the later years does not
gshow a significant upward trend.

Thus the two zones accounting for the bulk of produc-
tion and area under rabil Jowar in the State showed almost
stagnancy on all fronts. The other two rabi jowar growing
mones in Wastern Maharashtra, Hasik and Kolhapur, showed
similar trend in the later half of the period. Production

in both ﬁasik and Kolhapur sones during the entire period
{excluding the drought years) showed a declining trend. In
Hasik the growth rate was =h.L6 per cent, statistically signie-
ficant; and in Kolhapur-l.46 per cent, statistically insigni-
ficant., During the same period area under rabli jowar in
Kasik sone showed an upward trend though statistically in-
significant (growth rate 2,30 per cent}, and yiald rate
remained unchanged (growth rate +0.20 per cent), In Kolhapur
sone, during the entire period, both area under rabi Jovar
and yield rate remained stagnant, (growth rate of area was
«0.30 per cent and yield rate =0.35 per cent excluding drought
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years). During the post-hybrid seed period in Kolhapur zone
area under rabl jowar registered a small upward trend {growth
rate +0.90 per cent). 3imilarly production and yield rate
ghowed upward trend (growth rate of production +0,70 and yield
rate #3.70 excluding the drought years). In Haslik sone, during
the post-hybrid seed period, while yield rate increased {growth
rate +5.7 per cent excluding drought years 1970=-71 to 1972=73),
area and production showed a declining trend {growth rate of
area «h.10 per cent excluding 1972-73 and production «2.79
excluding 1970=71 to 1972-73, the drought years). This decline
in the area, in Nasik, under rabl jowar was development of

the post-hybrid seed period; excluding the drought yesr of
197273, the growth rate of area since 1964=65 was ~4.10 per
cent and inclusive of 1972-73 it was =3.2]1 per cent.

The significant declining trend in the area under rabl
Jowar §in the Poona and Kasik sones during the years before
the last two or three years of drought seem to largely account
for the slight downward trend in the total rabl jowar area
in the State as noted earlier, The reason for this decline
appears to be the diversion of aomé land from rabl jJowar to
wheat during the later part of the 1960s. In fact, from
1965-66 to 1971-72 area under whoat in Foona, which was
equivalent to about 52 por cent of the total rabi Jowar area,
{ncreased continuously from 84 thousand to 1.20 lakh hectires
- 8 total increase of over 27 per cent in a matter of L years.

Similarly, area under wheat in ¥Nasik, Kolhapur and Aurangabad
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divisiona increased by &, 5 and 3 per cents respectively,
during the same pericd. This ingrease in area was also
accompanied by increase in yleld per hectare of wheat during
the same pariod., In Poona it increased froz a lov yield of
426 kgs. in 1965-66 to 6L7 kgs. in 1972-73 - a level far
above the highast reached any time in the past. (The highest
resorded yield during the years 1956-57 to 1964-69 was 491
kgs. per hectare,} This very significant rlse vas due to the
adoption of high ylelding varieties of wheat gead. Rabi |
jowar did not register any comparable increase in yield ratve
during the same period, despite the fact tﬁat it had hybrid
variety introduced simmltanecusly. This not only throws
light on the poor efficlency of hybrid Jowar in the rabl
season, but provides indireat evidence about the poor extension
of that variety, This may be borne in mind when the performe

ance of hyhrid rabi jowar is examined in a laser section.

The roaaon.why under such circumstances there was
no greater tranafer of land from rabi jovar to wheat than
recorded, is that both rabl jowar and wheat are generally not
grown in the same parts of the 5tate. Habi Jowar is grown
extensively in Poona zone, while comparatively little wheat
ia-gronn there. In Aurangabad zone where rabl jowar is mostly
grown in all the districts except Nanded, wheat 18
predominantly grown only in Aurangabad district. In Nasik
gona, rabl Jowar is mainly grown in Dhulia district whereas
wheat is mainly grown in Hasik district. It is only in such

sones or districts in which both rabl jowar and wheat are
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grown simultanaously'thab the area under wheat increased at
the cost of area under rabl jowar. In the other zones or
districts growing rabl jowar, wheat was not an important crop,

and transfer of area was not technically and econonically
feasible.

In the lipht of the stagnation in production, area &nd
rate of yleld of rabi jowar during the last decade and half,
41t 48 necessary to enquirg into the perrormance of the factors
that are considered to be crucial to the increase in yield
rate and production, namely, extension of trrigation and use

of the new hybrid seed and chemical fertilisers.

Of the two factors mantioned above, about 7.5 per cent
of the total Qrea under rabi jowar in the State is irrigated
as per of ficlal statistics and there 18 no significant change
4n it during the post=hybrid seed period (Table Le2ab)e

The more interesting and relevant development during
the last decade has been the hyhfid jowar seed, which was €O
use significant quantities of chemical fertilizers to give
improved yield. As mentioned earlier, separate cropwlise data
on application of fertilisers are not available, we shall
examine only the available data on extension of use of the

hybrid jowar seed,

Like in cane of kharlf jowar, thaere are two different

estimates of area under hybrid rabd Jowar.

¥While extension of hybrid jowsr seed began in 1966-67,
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mable he?.h ! Area under Irrigated Rabi Jowar in Maharashtra,
. 1956=57 to 197172

(Aroa in '00 hoctares)

W G B W W G @ WU T W W o MM M WMeaEm ®m AR S e ®aes

Sr. Gross frrigated Total area Area under

Ho. Tear cropped area in  under irrigated
.- ... Jabarashtra  rabl jowar rebt Jer.
1. 1956-57 10802 31814 2227
2. 1957-58 . 10842 32707 2169
3. 1958«59 11023 35099 - 2n
Le 1959=60 11717 33824 2536
5. 196061 12182 L1897 : 2609
6. 1961062 12336 L0164 2729
7. 1962-63 12782 38237 2827
8. 1963-6 13130 9171 3019
9. 196465 13639 37648 3023
10. 1965-66 13880 37128 3059
1l.  1966-07 14133 36868 2366
12, 1967-68 14762 36514 281,0
13. 1968«69 15568 33486 2780
L. 1969-70 16232 30455 2675
15. 1970-71 15703 32718 2395

16, 1371=72 16216 38734 2819
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data on estimated area under hybrid jowar are available from
1068«69. Table 4.2.5 presents the estimite of the percentage
of the total area under rabi jowar growing tha hybrid variety,
pravided by the Zilla Parishad and estimated by the Stattsti-
cian, Department of &grlcultura side by side., The Tabso ghows
that tha area under hybrid rabi jowar was never more than 0.80
per cent in the Stats. Howaver, according to the estimute of
the Z11la Parishads the highest spresd of hybrid Jowar was in
1968-69 when about 0,79 per cent of the total rabl jowar area
had come under thims varisety. In the other thrae years till
1971«72 it wzs much lower, between 0.10 and 0.4L3 per cent,
This was practically negligible andiit did show a daclining
trend. The Statistician's sample survey ghowed that, even
thess enall estimates of the Zilla Parishads were somewhat
over-gstimates, The highest percentage was put at about 0.57
per cent mnd the lower level fluctuated between 0.09 and G.bL3

per cent.

The Statistician's survey shows that the area under
hybrid jowar was never of any significance in the past and
thers has been, if anything, a declining trend in area under
the crop. (Virtually there was no area under these varieties
in the year 1971-72.) This 48 of course reflected in the

sonal figures.

It was expected that the introduction of hybrid
varieties of jowar in rabl secason will make a visible differ-

ence in the average per hectare yleld rate of rabi jJowar as



Table 4,2.5 ¢ Pércentaga of Rabl Jowar Area under Hybrid Variety as Batimated by
(a) The Zilla Parishads and (b) The Itatisticlan to the Department of
Agriculture, Maharashtra, 196869 to 1971-72

“ﬁ----‘ﬁ---‘ﬂﬂﬂ-ﬁﬂﬁﬂﬁﬁ-ﬂ----ﬂﬂ-ﬂ-"--ﬁﬂ--‘-

‘ 1968=69 1969-70 1970-71 1971-72
gg. Zone - - - unas was - - - - esasan 00 0D - el ok - TS OS-
* As per As per As per Ag per As per As per As par As per
- Ze.P8e 3catis~ ZT.Ps. Statis~ Z.Ps. Statis- Z.Ps. Statio-

tician . tician - ticlan tician
1. Hasik 0.19 0.2 0.28  0.27 1,38 0.95 0.53 0.48
2. Foona 0.96 0.72 0.54% 0.50 0.3k 0.25 0.16 Oolb
bhe Aurangabad 0-99 0-66 0-‘07 0.30 0-32 0.20 - -
6. State 0.79  0.57 O3 0435 0.31 .22 0.10  0.09

‘-----------"‘--—”‘-“-----‘----“-----‘-’--

AN
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well as 6f total production, in view of the fact that its
axpected yleld was much higher than that of tho local varie-
ties., Indeed, it may be proper to expect an increase in area
under rabi jowar due to the hybrid seed. In fact, as wa sav,
area under rabi jowar remained stagnant in all the sones.
Nor did productian ghow any significant increasing trend in
any of the sones, as noted earlier. Could it then be that
the yield perfornmance of hybrid jowar in rabl season was not
as significant as was expected? It is necessary to exanine
the data on yleld rate of hybrid and all rabi jowar for the
purposs.

The Statistician to the Director of Agriculture of
the State had conducted a random sample crop-cutting experie
ments to estimate the yleld rate of hybrid rabi Jowar during
the four years since 1968-69. These data for each of the
years and sones are given 4n Table L.2.6. The data show that
by and large the yield rates of hybrid jowar were quite high
comparad to the traditienal performance of local jJowar in
the State. The average yield rate of hybrid rabi jJowar over
the four years 1968-72 was estimated at 1948 kgs./hectare.
This was about more than Lk tigas as high as the average yield
of rabi jowar in the State and about 2 times as that of
irrigated rabl Jowar during the 12 years preceding 1968«69
(L5 kgs./hectare, and 1046 kgs./hectare under {rrigation).
The same phenomenon was also recorded for the variocus rabi

jowar sones as will be sean from the Table.



Table L,2.6 ¢t Average Yield of Rabi Jowar and of Hybrid Rabi Jowar fn Maharashtra,
i 1956-57 to 1971=72

{Yield kgs./hactare)

.-----‘--““--ﬂﬂ--&'“--‘---‘--‘-‘---‘--‘--.

Sp . Haslk Poona Aurangabad Maharashtra
1. esar MG A S W A AP gy G0 SV Ay an 98 Sh U 00 A 40U SR SR T ad 40 S5 T 08 oy 5 00 on W ot w0200 25 48 SR04
Now  Feml Hybeid  Rabi Fybrid  Rabi  Hybrid  Rabi  Hybrid
jowar Jowar jowar Jowar Jowar Jjowar Jowar jowar
1. 1956=57 L38 . 308 450 366
2. 1957-58 $10 L37 559 183
3. 1958=59 198 L39 708 509
Le 1959-00 593 376 4,88 L57
5, 1960-61 541 L8l 577 538
6. 196162 34 32} 570 408
7. 1962=63 05 h27 64,6 499
8. 1963-04 571 421 540 465
9. 1964L=65 4,58 N Y L89 LL6
10. 1965-66 364 260 2&7 329
11. 1966-67 515 W12 13 ' 4,86
12, 1967=-08 525 L15 578 4,68
13. 1968=69 593 1915.5 326 2217.4 537 1656.6 L17  2025.9
1he 196370 508 1756.0 382  24L34.1 96 1893.6 L26 2285.5
15. 1970=71 395 14L66.0 163 1902.6 271 1297.7 212 1676.9
16. 1971=72 296 1790.6 195 1810.8 - H.hAe 215 1806.3
" T iremne T T Tune 17320 T 266 20912 "o T1E7 T n7 1ok

P11
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with such high rate of yleld it is not au}prising that
the estimated total production of hybrid rabl jowar in the
gtate (maltiplying the estimated area by the estimated yleld
rate) came to account for a much higher proportion of the
total rabi jowar production than the hybrid area of total
rabi jowar area. These percentages, gsonewise, are given in
Table Le2.7. The Table shows that during these four years
production of hybrid rabl jowar accounted for between 0.76
and 2.79 per ceat of the total production of rabi jowar, while
a8 we have seen even in the best year the area under hybrid

rabi Jowar wias not more than 0,57 per cent of the total area.

How we propose to examine the data relating to the
yield rate of hybrid rabl jowsr in () the different agri-
cultural experiment stations in the 3tate, (41) the trials

conducted on farmer's fields by the agricultural extension
agency, and {414) the sample farmers in & aelecbed village
4n the Marathwada sone of the State surveyed by us. This
might help us to forn a judgement about the reliabllity of
the Statisticlan's estimated yield rate of hybrid rabl jowars

Experiments on hybrid jovar in the State, in rabl
season have been conducted at parbhani and Mohol {district
Sholapur) stations onlye Since 1966-67 the experiements have
been conducted for different types of treatments, namely,
seed rate, plant populabion, apacing, application ¥, P and
X etc., We have collected the results of all the experiments

on hybrid rabi jowar from both the experimentd stations, For



~3
»

.2.7 : Estimated Total Production of Hybrid Rabi Jowar as a Percentage of
the Total Production of All Robi Jowar in Maharashtra, 1968-49 to

1971=72
ér."“"“““"""”"Ea;x;""“"'“"""“
Ko, Zone ——— s o e 00 2 40 0w e 20 2 e 6 o e 00 28 e - 5 00 - 0
1968-69 1969-70 1970=71 - 1972-72 Average

l. HﬂS'lk _ 0.67 0093 3'5’0 2.92 1-76
2. Poona L.28 3.23 3.00 1.32 3. N
3. Aurangabad 2.06 1.15 0.98 - 1.50

State 2.79 1.92 1,78 0.76 1.96

-------‘-”--------“-”-‘------------‘ﬂ----

STt
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purposes of analysis we hive noted experiment recults relat-
ing to the follewing standard treatments for all the different

experiments since 1966-67.. The standard treatment referred
to is as follows :

1, Time of sowing 3rd week of September’ to
1st week of October
2. Yeed rate 7.5 kgs./hactare
3. Plant population 1.44 lakh/hectare
L« Spacing between rows L5 cns.
5, Farcyard manure 10-12 cart-loads/hectare
6. Fertilizers 2
Nitrogen 50 kgs./hectare
Phosphoric acid 25 kgs./hectare
Potash 2% kgs./hectare
7. Plant protection As and when raquired.

The agricultural experiment stations at Parbhani
{hurangabad sone) and Hohol (Poona sone) are the oldest and
nost important stations for research on rabl jowar in the
gtate. At Parbhani station during 7 years, 1966-73, 9 different
experiments under unirrigated condition and L experiments
under irrigated gconditon were carried out on hybrid Jowar.
The average yield rate, under unirrigated ccndition, of all
these experiments (for standard treatment) was 2437 kgs./
hectare and under frrigation it was 2079 kga./hoctare, less
than dry. But the variation around this wmean wis quite large.
It varied from 1377 kgs. in one experiment in 19?0-71 to
5823 kge. in another in 196970 {under ary condition) and from
L96 kizse in one experiment in 1971-72 to 469k kgs. in another
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{n 1969-70 (under irrigation). The coefficlent of variation
was 70.7h per cent {under dry) and 77.29 per cent (undor\
irrigation). The average yield of hybrid rabl Jjowar for the
three years 1968-69 to 1970-71 in Aurangabad zone estimated
- by the Statisticlan was 1617 kgs. per hectare and the yleld
ranged between 1296 kga. to 1893 kgs./hectare.

At Mohol experiment station in tha seven years, 1968-69
to 1972-73, only four experiments were carried out on hybrid
rabl Jdﬁar under dry condition. The average yield rate of all
these experiments was 2228 kgs./hectare, But the variation
round this mean was large. It varled from 1486 kgs. in one
experiment in 1970-71 to 2081 kgs. in another in 1969-73. The
coefficient of variation was 32,58 per ceat. The average
yield of hybrid Jowar for four years, 1968-69 to 1971-72, in
Poona zone estimated by the Statistician was 2091 kgs./hectare
and the yield ranged between 1810 to 243k kgs./hectare. These
data are tabulated in Pable L.2.8. This suggestis that the
Statistician's estimated yield rate of hybrid rabi Jowar in
different sones cannot be considered as over estimates judged
by these performance standard in the experiment stations in

the szones.

Similarly, it may be useful to compare the Statisvi-
clan's estimates with the average yield rate recorded in -
fertiliser and varietil trials (FVT) in cultivatora' flelds,
conducted by the Statistician over siX yoars, 1966-67 Lo
1971-72. The relevant data are presented in the above Table



Table 4.2,8 : Estimated Average Yield Hates of Hybrid Rabi Jowar from Different Sources

--’----------ﬂ----’—‘------‘-‘--‘-ﬂ-‘-ﬂﬂ--"“-

Sr. Zone pistrict/ Divisionwise estli- Yield at resaarch Districtwise yleld
Koo Research mated yield by station under F.V.T.
Station the Statistician
Averw Fimie Maxi- Aver- Hini- Maxi- iver- KNinie ¥axie-
a%p rum murt a%e mum mam a§e pum BUR
1 (2) (3) S (5 (e 72 (&) (9 (10 (au Q2
1., Bombaj‘ - - - —— - . - - - - -
2. Hasik . Dhulia 1732 1466 1915 - - - 9Ly 779 1110
3. Poona Poona 2091 1810 2434 - - 8 653 2020
e T st R
A a nagal" - - - - - - f
}ohol - - - 2228 1486 2981 - - -
4. Eolhapur Sangll - - - - - - 706 680 750
5. Aurangabad Parbhant 1617 1296 1898 20— haﬁ 5- 150 = .
Parbhani - - - 24,37 1377 5823 773 %%5 25
Aurangabad - - - - - - 1810 1480 2139
gurgngabad - - v - - - i% g 5 h90
ﬂn e - - - - - - 3
Osmanabad - - - - - - i%:ﬁ, 4 af%g
6. &mr&vati - - - - - - - - - -
7. Nagpur Bhandara - - - - - - 622 520 832
State 1948 1676 2285 - - - - w -

(Underlined figures indicate the yield under frrigation.)

61T
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L.2.8, in columns 10 to 1l2. The data show that the avarage
yield of hybrid rabl jowar recorded in FVTs in each sone,
under dry condition, was about 50 per cent less than the
vield rate estimsted by the statisticlan in those zones, but
yield rate recorded in FVTa under irrigation in each zone
was somewhat, comparable to the ylield rate estimated by the
statistician in those zones, excepting in Hasik division and
pParbhani district in Aurangabad zone. This c¢learly indicates
that the yleld estimates by the astatistician relate to irrie
gated hybrid rabl Jowar.

The third set of data with which we proposae to compare
the Statistieian's estimates, are the data collaected by us in
one viilago {n Aurangabad district. Ve made a purposive selec~
tion of one village, Xharpudi, {n Aurangabad district, a
district which accounts for about 34 per cent of the total
area under rabl jowar in Aurangabad sone. The village was
considared by the agricultural officers congorned as one of
the daveloped village with a well developed hybrid programme.
¥e aeiected at random 20 cultivators gfowing hybrid rabi
jowar in 1974-75 and collected from them information about
their area and production of hybrid jowar for that year and
the previous thres years. From this survey data it waa found
‘that the average yield of hybrid jowar in the village in
197L=7% was 762 kgs./hectare under dry condition and 1600
kgs./hectare under frrigation. The highest average yleld of
hybrid Jowar of these 20 cultivatora were rocorded as 860 kgs.
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under dry &nd 1800 kgs./hectare under irrigation, in the year
1971-72. The Statisticlan's ostimates of the average yield
of hybrid rabi jowar in Aurangabad district are given below

gide by side our estimate for the particular village aurveyed.

“'-.'---“ﬂﬂﬁﬂﬂ---ﬁﬂﬂﬂﬂquv‘ﬂ-ﬂ--‘-

Yield rate (kgs./hectare)

Statisticlan's village surveyed
estinate B
RS Sy
196869 1835 N.A. HoAe
1969-70 1862 Koo Hoho
1973-71 1297 H.A. H.Ae
197172 oA, 860 1800
1972-73 HeAo 762 1500
197374 Heho 755 1550
1974=75 N.A. 762 1620

,----‘----‘.----ﬂ---O‘---------

The village was purposely chosen as a daveloped
village particularly in terms of hydrid rabi jowar, one might
expect the performance of yield rate in this village to be
better than the averags snd not poorer than the average for
the distriet. There are no common years for which ylield data
for both the sources &re available; yet one flnds that these
data are not at all comparable under unirrigated condition.
Estimated yield rate by the Statistician 1s about two tines
more than the yleld obtained by farmers under 4ry condition.

Howevar, one finds that the data are comparable under irrigated

condition.
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~ The preceding discussion shows that the yield eotimates
of the Statistieclan relate to irrigated hybrid rabl  jowar and
there is no strong direct evidonce to sunpect serious over-
eastimation of these jtold rates. The officlally estimated

area under hybrid rabl jowar ia so gmall that it does not
appear Lo be over-estimated.

If the farmers had obtained such higher yield from
hybrid jowar under either irrigated or unirrigated condition
in the rabi season, why was the adoption of this variety of
seed as tardy and poor as shown above? ‘The answer to this

question isa gsought in what follows.

As we have seen, theo average yield of hybrid rabi
jowar, as estimated by the Statistician, was much higher than
the yield rate of local jowar. The estimated yield rate of
hybrid joﬁar. for the State as a whole, ranged from 1676 kga./
hectare to 2285 kgs./hectare during the period 1963-69 to
1971-72, but the highest yield rate of local jowar during the
previous years was racorded 538 kgs./hectare in 1960-6) for
the State as a whole and 1082 kgs./hectare under irrigated |
condition in the same Yyear. The same plcture emerges for
the individual crop zones of the State. The Statistician's
estimates show that the average yield of local Jowar was
almost always lower than the averagse yield of hybrid Jowar in

each of these zones as can be seen from the Tuble Le2.60

It nay not, howsver,be considered surprising or very

irpressive that the average ostimated yleld rate of hybrid
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rabl jowar was much higher than that of local rabli Jowar.
After all, hybrid jowar, unlike local jowar is grown in well-
manured and fertilized flelds. Comparison of yleld rates on
hybrid and local jJowar plots made by the Statistician or the
comparison of the yleld rates for our sample'of 20 farmers in
a village of Aurangabad district is sybject to this limitation.
»he same difficulty arises with the yield data of hybrid and
local jowar available from the agronomie experiments in the
agricultural research stetions of the State, because the rate

of fertilizer (N, P, K) input was generally higher in experis
nents with hybrid than with local jowar.

The only set of data that serves our purpose relate to
the Fertilizer and Varietal Trials (FYT) conducted by the
Depértmens of Agriculture on the farmers' fields during the
period from 1966=67 to 1971=72. The treatments for these
triais, with local and hybrid seed, were almost similar. Tho’
sunmary of the results in the different districts is given in
Table L.2.9. It appears that while the mean yleld rates of
hybrid rabi jJowsr were higher than those of local jowar in
all the districts; the difference was rather small (in case
of Poona the averige yield rate for local jowar was higher
than for hybrid). A statistical vest of significance for the
two means - & ‘t! test - ghowed that the means were not signi-
ficantiy differsnt in all the districts, both under 1rf1gated
and unirrigated conditions. It means that the yield performe~

ance of hybrid in experiments on farmers fields were notb



124

Table 2 t Average Yield of Irrigated Rabl Jowar under Fortilizer
~ and Varietal Trials on Cultivator's Fields in Different
Districts of Msharashtra, 1966=67 to 1971-72 {with
67 kgs. Nitrogen and Li kgs. Phosphoric Acid)

(Yield kgs./hectare)

Sr. District Avere Stan- Coeffi~ Aver=- Stane Coaffi- 'F? LR A

Ho. age dard cient age dard cient value value
yield devia- of yield devia- of
of tion varlia- of tion varia-
hybrid tion Local tion
' Jowar
1. Parbhani 1120 223 19,91 92; 74 7.98 9.11 1.42
(&) {1
2. Poona 1835 185 10,08 1850 80 Lel2 5.34 0.07
(2) (2)
nagar (3) (3)
L. Auranga- 1810 263 1L.64 1520 180 11.84 2.18 1.28
bad {3) (3)
5. Nanded 1%%? 167 1l1.84 l%g? 267 21.60 1.00 1.05
6. Osmanabad 1?%? 187 9.75 lgg? 178  1l.41 1.10 1.95
7. Dhulia ?g; 139 1lL.7hL zg? 80 10,86 3.00 1.84

Analysis of Variance of Pooled Data « RYV

'---'-ﬁﬂ“ﬂ-‘-----”_ﬂ‘”-ﬂ

Se8e d.f. JMean s.s, F = 5 o908
ce e e mememe e es == =SS Goafficlent of variation
Between centres 3009518 6 501586  gorwaen centres ® Lb.38 %
within centres 1017066 12 84755 within centres = 18.24 %

Total L026584 18 223699 Total o 29.65 %

Analysis of Variance of Pooled Data = Local

--‘u--qqqﬂ-nﬂﬂ-ﬂ-d----

B8, d.f. Mean 8.8. F = 10.50%9
ce-cmem-ewe=e=====-=e==%C5fficient of variation
Detween centres 2204065 6 36734h  perween centres = 46.50 %
Within centres 419517 12 3,959 Within centres = 1k.35 »

Total 2623582 18 145754 Total - 29,24 %
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Table A t Average Yield of Dry Rabi Jowar undar Fertiliner and
Yarietal Trials on Cultivator's Fields in Different
Districts of Maharashtra, 1966-67 to 197172 (with
biy kgse ¥itrogen and 22 kgs. Phosphoric Acid)

{Yie1ld kgs./hectare)

. Sp, District Aver- 3tan~ Coeffi~ Aver= Stan- Coeffi- 'F! 't

loe. a%e dard ctent age dard oclent value value
yield devia- of yield devia- of
of tion wvaria- of tion varia-
hybrid tion local tion
Jowar

1. Parbhani 77 262 31.30 73 203 21.61 1.41. 0.2
(3 @ b o

2., Foona 816 311 38.11 826 215 26,06 2.09 0.05
| (5) (5)
3. Aurangabad ?g? L25 46,19 %g 224, 22,55 3.61 0.21
he Sangll 706 31 ho39 710 320 L5.°7 b -
{3} (2}

5. Dhandara ?g? 1.8 . 23.79 ?g? 151 18.96 2,07 1.6

,ﬂﬂ--“------.--“-"----‘-----‘-----l

Analysis of Variance of Pooled Data - HYV

'-‘-"---.-‘-----ﬂﬁ----

8.8, d.f. Mean B-d- F o 0.31
e m e e mme e~ e === oogpicient of variation
Between centres 126601 & 31650  peeweon centres ® 22.84 %
Within centres 1207673 12 100639 within centres » 4L0.69 %

Total 1334274 16 83392 Total - 36,97 %

Analysis of Variance of Pooled Data - Local

----Qn--‘o------------

8.8, defs Hean 8.8. ¥ = 0,50
ceemammame === === === "TCgerficient of variation
Between centres 137370 L 34392 paryeen centres = 22,56 %
within centres 7hk9655 11 68150 W¥ithin centres = 31,82 %

Total 887225 15 59148 Total - 29,63 %

*-Ootﬂﬂ-ﬂ--'-----qp-u-
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unifornly superior to that of local rabl jowar,

Yow it 18 necessary to examine not only the difference
beatweon the 9ean yleld rutes of hybrid and local jowar, but
also the available evidence about the fluctuations in the yield
rates from region to region., Three sets of data are available
to us for the purposs: (u) The Statistician's. estimates of
yields for hybrid and local jowar in different districta
‘during the four years gince 1968-69, {(b) the results of the
F.Y. Trizls on hybrid and local varietles in different districts,
(c) the results of agronomic experiments on hybrid and local
varietias in the different experiment stations in the State.

we will now axamind thege data one by one.

The Statisticlan’s estimates of average yield rates of
the two varieties are available for four years, 1968-69 to
1971-72, for five districts {data are given in Table Le2.10).
An 'F?' test for the difference between the variances of the
two'variatlas wag not significant for four of the five
districts. However it was significant when the data for the
five districts were consldered together, showing variance of
hybrid 3owaé to be sigaificantly larger. The coafficient of
variation of the yield rate of hybrid Jowar was smaller than
that of local in two of the five districts and greater in the
three districts., Dut the coefficient of variation with aggre-
gate data for hybrid was slightly higher (18.63 per cent} than
that for local Jowar (17.59 per cent). Thus, over all it

appeared that not only the absolute variance of the yleld rate
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Table 4.2.,10 ¢ Per Hectare Estimated Yield of Rabi Jowar in Different
Diatricts by the Statistician, Department of Agri-
culture, Maharashtra, 1968=-69 to 1971«72

---ccntﬂpuﬂ--ﬂ-n---‘--.-ﬂ-ﬂ

(Y1eld kgs./hectare)

Stan- Coeffi- F
dard clent value
devia=~ of
tion varia-

tion
123 11.27 1.78
231 15.60 5.35
77 6.18 29,380
90 8.57 2.20
166 14.3% 3.26
Fe 202

Sr. District Aver- Stane Joaffle Aver-
Roe age dard clent age
yield deviae of yield
of tien wvaria- of
Hybrid tion Local
Jowar
1. Dhulia 1861 92 LSk 1091
2. Yoona 210& 191 LQBO 1“80
3. Sholapur 2237 419 18,73 1244
he Aur&ngabaﬁ 166“ 260 15-62 1050
5, Bhir 1716 300  17.48 1156
Analysis of Varlance of Pooled Data = HIV
- e W w W » - W W = ;.;.- - d.;. -n{;a; ;.s.

Betwean centres 236456 I 209114
%¥ithin centires 1214,2212 12 | 103517
Total 2078668 16 ;29916

----'--nnﬁ--n---—----‘

Analysis of Variance of Pooled Data = Local

SeBe dof. Moal Be8e
Between centres 363789 L Q0947
wWithin centres 352954 12 29412
Total 716743 16 95796

Coefficient of variation

Between centres = 23.65 $
within centres = 16.606 %

Total » 18.63 3

F e 3.00
Coefficient of variation

Between centras » 25.10 <
within centres = lh.3k %

Total = 17.59 %
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of hybrid jowar was higher than that of local jJowsr, but its

percentage variation around its mean was also higher than
that of local Jowar.

The second set of data relate to F.V. Trials on the
farmers' fislds, conducted over six years from 1966-67 to
197172, in seven districts (with irrigation) and five
districts {with dry condition). Data are given in Table
Le2.9. Here again the '¥' test showed the variances of the
yield rates of hybrid and local jowar to be not significantly

different in any distriet. Test of signiflcance with pooled
' data showsd similar results undar both irrigated and unirrie
gated conditions. The comparison of the coefficients of
variation, however, showed a different pleture: in five out
of seven districts {irrigated) and in four out of flve
distriets (unirrigated) the coefficlent of variation was
higher for hybrid rabi jowar. Taking all the data together,
the coefficlient of varistion of hybrid (irrigated) was as
large as or slightly larger than that of local jowar {29.65
per cent and 29.24 per cent respectively), while under unirri-
gated condition, coefficient of variation of hybrid was larger
(36,97 per ceat) than that of local Jowar (28.65 per cent).

Thus both Statisticlan's survey and ¥.V. Trials showed more

Yee! cl

f£luctuations of hybrid jowar yield than the year of local

Jowar .

The experimental data from only two agricultural

research stations (unirrigated) and from only one station
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{trrigated) were available (Table L.2.11). An 'P'! test, in
both the conditions was siﬁntftcanﬂ ghowing variance of
hybrid jowar to be significantly larger. At Parbhanl research
#batian the coefficlent of variation of hybrid was more than
local jowar {(for irrigation 77.29 per cent of hybrid and
35.83 per cent of local and for dry 70.7h per cent of hybrid
and 52.50 per cent of local). At Mohol research station
coefficient of variaeion_of,yield of local Jowar was more

(51,51 per cent) than the hybrid {32.58 per cent).

The examination of the three sets of data for year to
year variation in the yield rates of hybrid and locai_jowar
given an almost unequivocal answer. In the first place the
variance of yleld rate of hybrid jJowar was not lower than
that of local jowar, and when the dlstrict data were taken
together, the variance of hybrid jowar rate turned out to
be significantly higher in case of Statistician;a estimates.
Seaondly, the coefficient of variation of the yield rates of
the two varietieg showed that in most cases the coefficlient
was larger for hybrid than for local jowar. One is, there-
fore, led to the conclusion that on the basis of available
statistical evidence, hybrid has not been able to show
consistently lesser year Lo year fluctuation §n yield rate
than local jowar.

Since ths soasonal fluctuation in yield rate of hybrid

rabi jowar is almost as large as, or larger than of local

jowar, it ie patural that cultivators would be reluctant to
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Table L.2,1) : Average Yield of Irrigated Rabl Jowar at
Parbhani Research Station, Maharashtra
{with Btandard Cultural Practices)

(rield kgs./hectare)

3r. Research Average Stan- Coeffi- Average Stane Coeffi- 'F!
Ho. Station Yield dard cient Yield dard clent Value

of devia- of of devia+ of
Hybrid tion wvaria~ Local tlon varia-
tion Jowar tion

---ﬂ---ﬁ-ﬁ.-‘-‘ﬁ‘----g-ﬂ-----ﬁ---

1. Parbhani a?z 1607  77.29 2%33 768  35.83 .5.72*‘

.'-'--‘-‘ﬁ--‘“---‘---'----------.

and ¥ohol flesearch Stations, Haharashtra
{with Standard Cultural Practices)

(tield kgs./hectare)
Sp. Research Averape Stane Coeffle. Average Stane Coeffi- 'F!
Ho, Station Yield dard clent Yield dard cient Value

Table L.2,11=A & Averaye Yield of Dry Rabi Jowar at Parbhani

of deviae of of devia=- of
Hybrid tion variae Local tion varia-
tion Jowar : tion

1. Parbhani :u.;? 1724, 70.7% 960 50, 52.50 12.48"
({9 | (19)

2. Mohol 2228 726 32.58 658 339 5151 5.85
(4} (24)

Note § Figures in bracketa indicate number of observations
: on which average is based. -
[

* ghows significant at 5 per cent level.
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put in the much larger cost thét production of hybrid jowar
entails. The high variation in yield rate of hybrid between
regiona, subject to same treatment aggravates the problem.
Given the estimated mean yleld and coefficlent of variation .
in yield betwaeen years as well as the estimated cost of
production of hybrid jowar, in case of the FoVeTgs. we find
that thers is an & per cent {under irrigation) probability that
a cultivaetor will not be able to rocover‘hia cost of produge
tion during a vear. Similarly if we consider tho coefficient
of variation between districts, it appears that in adout 35
per cent of the districts the cultivators may not be able to
recover the cost of production of hybrid jowars It is not,
tharefors, & urprialng that cultivators by and luirge reluctant
to use hybrid jowar seed in the rabi season even under

{rrigated condition.

This high vartability in its turn would lead to a
lesser ugze of fertilisers and 1nsect1éides than would have
been otherwise justified snd consequently to lower yleld.

The averapge input of fertilisers by the 20 sample farmers in
our surveyed village was low, by ra¢oﬁhended standards 33

per cent under irrigation and 29 per cent under dry condition.
$imilarly the application ef insecticides and pesticides was
also inadeguate. The reasons for inadequate application of
insecticides and pesticides are the same &8s those discussed

under kharif jowars
One more reason given by the farmers under study is

as follows
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Hybrid rabi Jowar is a short duration arop of 120
days. Its panicle (sarhead) emerges betwaen 45 and 52 days
after sowing. %hen thae crop is sown early in the month of
Septenbesr, as per the recommendation of the extension depurte
ment, the period of emergence of the panicle comes some time
betwean October 15 and 25, This being a very hot and dry
period, flowers on the panicle get gcorched which ultimately
causes poor graln setting. Thereafter watching and protect-
ing the crop from attack by birds becomes more laborious and
expensive as there is no other crop in the vieinity during.
this period for the birds to feed on and hence damage is

comparatively more.

Cur survey of 20 farmers in one village shows that
the avorage net income of a farmer from one acre of hybrid
jowar was less by about 25 per cent under irrigation and 40
per cent undar 4ry condition than his average net income
from one acre of local Jowar grown by him. The data are

presented in Tabla he2.126

A1l the inputs including the home supplied &s well
as the outputs, in the above Table have besn valued st
market prices current during the year of survey {1974=75).
The net profit (gross value of produce miaus estimated
value of all inputs) for hybrid and local jowar for the 20°

farmers is reproduced belowe.



Table 2,12 : Per Acre EX enditure on and Raeceipts fros Hybrid and Local Rabi Jowar for a
Sample of 20 Farmers in a Village in Aurangabad District, Maharashtra, 1974=75

Hybrid Jowar {in Rs.)
ér'.'”'erE/ErBu;"'"'"""""""”"ixn'ir‘i-{&a'{-.e'&””"'"”'""' B
Hoe. Irrigated o 0 90 0 i 22 09 46 00 Over all dry

Large Yedium
Roe % -‘Es. - % fs. % fse —% -
l. -Preparatory tillagﬂ 61.00 12, 51 5‘&!20 17.09 ‘tznlz 13089 I&éols 110'99
2. FarmeYard maaure L6.50 954 36,00 11.36 39.00 12.86 38,00 12.35
3. Fertilizers 139-58 23.6’ 750‘#3 23079 59-‘68 19-62 6‘0-79 21.05 ~
4. Seed 02,00 4.52  22.00  6.94 22,00  7.26 22,00 7.15
5. After-care 27.80 15.96  53.4,0 16.85  60.27 19.88 57,98 18.84
6. Irrigation 11.00 2.26 - - - - - -
7. ?1ant-pr°tﬁctio!{ 10‘0.00 21.33 62.‘50 19.68 68.80 22.69 66.6‘6 21.65
8. Harvesting 25.60 5-25 13.60 ‘}029 11.52 3.80 12;21 3.97
9. Totsl Expenditure 487.48 100,00 317.03 100,00 303.19 100.09 307.99 100,00
Yield Grain-quintals 6.40 3.30 2.88 3.05
Fodder " 12.80 6. 0 5.76 6.10
Value - Grain 856,00 476,00 403.20 427,00
Fodder 153,60 81.60 69.12 73.20
Total 1049.69 §57.60 572,32 830,20
Profit/Loss 562412 21,0.57 169.13 192.41

----*-------‘-----“----‘.

(continued)

EET



Table 42,12 3 {econtinued)
' Local Jowsr

.-----------‘ﬂ--------'----b

g" Iten/Group Irrigated i tattt Unirr1§§E:d =
Oe Large ¥edium
o e e % The. . #
1. Preparatory tillage . 62.60 16,02  53.70  25.76  52.55  2heb2
2, FarmeYard Manure 57.00 15.59 39,00 18.7% L3.00 20,92
3, Fertilizers 117.35 30.04 25,37 12.17 35.10  15.85
Le Seod 2,40 2,15 7.70 3.69 8.25 3.83
5. After Care 6L.59 16.52 50,90 bl  59.85  23.17
6. Irrigation 13.00 3.33 - - - -
7. Plant-Protection C43.20 11,06 19.20 9.22 1440 6.69
8. Harvesting 2L,.58 6.29 12,60 6.04 11.00 5.12
9. Total Expenditure 390,63 100,00 208.47 100.00 215.15 100.00
Grain - Quintals 6.12 3.12 2.73
Fodder = " 18.36 9.36 8.19
Value - Grain 918.00 4,68,00 L09.50
Fodder 220,32 112.32 98.2
Total 1138.32 580432 507.78
Profit/Loss +74,7.69 +371.85 +292.63

( in Rs. }
Ofer all Dry
52,93 24L.86
43.00 20,20
31.19  14.65

8.06  3.78
§0.20 23.58
16,00 7.51
11.53 542

212.91 100,00
2,86
8.58
4,29.00
102.96
531.967
+319.05

---‘--ﬁnﬂ-“ucnnﬂ---
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Mafacre  esjacre
1. Irrigated farms
a) Irrigated Jowar 562,00 748.00
2) Unirrigated farms @
a) Large 24,0.00 372.00
b} Medium 169.00 293.00
A1l 192.00 319.00

It is elear from the above that hybrid Jowar yielded
less undar both irrigated and unirrigated conditions. In
both the gonditicns labour lnput per acre of hybrid was not
higher than per acre of local jowar. This is the average
plcture; out of 20 farmers gurveyed, about 10 showed some
net profit while othors a nst loss. This being the situation,
4t is not surprising that not many farmers cared to grow
hybrid rabi jowar in the village (about § per cent of the
total rabi jowar area was under hybrid jowar in the village

in 1974-75) and of course in the Stato.

Indeod, it was aurprising that‘in spite of the poor
performance of hybrid jowar in the village as large an area
was under hybrid as reported. that s more, most of the
irrigated, large and madiun farmers in our sample had grown
hybrid to a greater or lesser extent on the four gonsacutive
years ending 1974=75. This was not consistent with the loss
of hyﬁrid and needed some explanation. ©On enquiry it was
found that certified gaed producers from Jalna--a well known
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town for hybrid seed production and about 2 miles away fron
the village surveyede-took the 1and%on annual contract basis
{unrecorded lease) for hybrid sced production, a highly
profitable business. Haturally, as noted earlier in case of
kharif jowar, they felt obligated to grow hybrid jowar for
commerclal purposes so also it was necessary for them to
grow commercial hybrid jowar to kesp the séed plots free
from cross pollinization by adjusting the sowing time. (Our
cost return as well as area estimate do not involve seed
growing area.) On further inquiry it was also noticed that
for the last three or four years, personnel {rom Gram Sevak
Training Centre, Jalna, were conducting demonsatrations on
cultivator’s fields to show & better performance of hybrid

rabi jowar over local Jowar, as an extension activity.

Despite such a poor performance of commercial hybrid
rabl jowar in the village, the area under the crop continued
in the village for the reasons gtated above. Naturally vhere
such special conditions did not prevail, the area under
hybrid rabl Jjowar fluctuated from year to year and generally

ﬁacllned.

“nig long review of the performance of hybrid rabi
jowar in Haharashtra during the years since its introduction
in 1966=67 shows that it has not been able to make any
contribution to break the prolonged stagnancy in the produc=

vion of rabi Jowar in the State.



137
Coneclusion

The survey of the performance of Jowar in ¥aharashtra
ghows overall stagaancy in production, area and yleld rate of
the crop since 1956-57, though year to year fluctuations in
thase wers very much in evidence. The major potentisl source
of increase in production was expected to be the new hybrid
soed introduced since 1966. In the rabi season it cannot be
grown without irrigation. But very little, about 8 per cent,
of the total cropped area as well as area under rabi jowar is
irrigated, which Futs a 1limit to the possibility of hybrid 4in
this season. In kharif season it appears not more than 5 or 6
per cant of the Jowarrland had come under hybrid, and the
trend was declining. Yield rates waore on an average higher
than for local jowar. DBut the fluctuation in yields from year
to year and from aistrict to district in the name year was
almost as hiph in case of hybrid as of local jowar. This was
a major obstacle to aceeptance of this more expensive varlety
by the cultivators. Noreover, though the variety was supposed
to grow unger unirrigated conditions, the requirements for
spraying insacticlides - a prophylactic measure for this crop -
nakes a demand for water beyond all reasonable possibility for
the vast mass of peasaniry in the dry agricultural region of
¥gharashtra. The net result 3s hybrid gave &n income no
higher than local jowar, on AN average, and therafore no
incentive to producers ﬁo adopt it. That producers do respond
to reasonable incentives 1s indicated by the switch over from

kharif jowar to bajra in Kasik and Kolhapur sones, where this
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was possible, because hybrid bajra was successful (at least
until 197273 when a soil-borns disease changed the situation),
while hybrid jowar was not. The whole experience wvith hybrid
jowar in the State shows little galn for the comnunity at large,
except for the certified seed-growing farmers. It is equally
clear that ineresase in jowar production can come only from
greater firrigation and higher ylelding geed. DBut irrigation in
this State s extremely limited and can grow oaly at a small
pace., And, in any event, jowar has to compete with presently
more profitable crops like sugarcane, wheat,'abe.. for irrigated
land. Ultimately, the burden will be on seed development. The
now seed for this dry region pust have two basie qualities: (a)
it should give a reasonably higher yield, which should not be
very susceptible to weather fluctuations, and (b) it should be
resistant to diseases and pests rathar than depend upon spraying
{nsecticides and pesticides, 1f varleties with these two basle
characteristics and with high responsiveness to increagsed plant
nutrients can also be developed forAirrigatad.conditiona. then
jowar can begin competing with other crops in irrigated lands.
It is quite interesting to note that thase are the considerations
that, gulded plant-bresdera and agronomists of the State in their
approach %o research and extension 1n the long period before
1965. It is clear from all this that no erash programme can put
the jowar econormy of Maharashtra on a growth pathe Only
sustained development of now varieties with the above characteri-

stice can restore the train on rails and move it at a slow but

steady rate.
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Le3  PBajra

Bajra is the next important foodgrain after Jowar,
grown in Maharashtra. It sccounts for about 9 per cent of
the total area under crops (average of five years ending
1972=73), about 14 per cant of the total area under foodgrains
and about 10 per cent of the total production of foodgraine
in the State. Bajra is mainly grown in four agro-climatic
gones of the $tate, viz., Hasik, Poona, Aurangabad and
Kolhapur. The performance of bajra production in the State,
therefore, depends significantly on the perforzance of bdajra
production in these agrow-climatic zones, Ue will examine the
performance of bajra in the State as well as in these four
agro-climatic zones for the period 1956«57 to 1972-73; for
which data on screage, production etc. are available. The

plah of the exercise is similar to that of Jowar.

Trend of Baira Fr ot

During the 17 years since 1956=-57 production of bajra
in Maharashtra registered a considerable increase, parti-
cularly during the four years, 196768 to 1970-71. Table
4.3.1 shows that the total annual ﬁroduction fluctuated
botween 0.36 and 0.78 rillion tonnes, excluding the years of
very low production (1971-72 and 1972-73). If one takes all
the 17 years into account the annual compound growth rate of
prodﬁction comes to =l.42 per cent (Table be3.1A). This

decline, however, i8 due to the inclusion of the two years
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Sr.
No.

.
Re
3.
be

. 5'
6.
7.
.
9.

20.

1.
12,
13.
14,
1.
16.
17.

Climatic Zones,

Year

-----------.----

1956=57
195758
1958-39
1959-60
196061
1961-62
1962-63
1963-64
1964-65
1965-66

196667
1967-68
1968-69
1969-70
1970-71
197172
1972«73

s
--”-‘----‘---

Hasik

1912
89.43

2163
101.17

1798

84410

1792
- 83.82

2138
100.00
1969
92.09

223k
105.42

1987
92.94

2163
101.17

1462
€8.38

1646
76.99

2240
104.77

2744
128.34

2551
119.32

312
146.2

289
L5e8h

43258

Poona

1207
90.28

1601
119.74

1456
108.90

1582
118.32

1337
100.00

992
Thel9

1736
129,84

‘1363
101.9%

1210
90.50

1191
89.08

1162
86.91

1386
103.66

1702
127.30

2164
161.85

2130
159.31

696
52,05

649
L8.5h

Kolhae~
pur

708
125,98

673
120.11

823
146444

815
15484

562
100,00

581
103.38

676
120.28

649
115.48

537

95455
L24°

75.hb

733
133.98

571
101.60
576

102.49

711
126.51

546
9715

465
82.74

22406

Aurane

713
113.35
629
100.00

742
117.96

815
129.57

643
102,22

802
127.50

577
91.73

732
116.37
922
146458
1309

208.11

1590
252,78

1929
306.67

221
35.13

253
50,22

Amrae
vati

L3
21.50
80
4L0.09
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t Production of Bajra in Magharashtra and Its Aaroe
086=57 to 1972-73
(Production in '00 tonnes)

---.--"------------'ﬂ-

Nagpur

rashtra

4500
92,15

5158
105.63

689
96.03
4962
101.62

L883
100,00

317
88.41

253b
113.33

710
96.4L6

780
97.89

3698
75.73

4351
89.10

5231
107.12
6387
130,80

7140
14,6.22

7817
160.08
24,06
L9.27
2042,
41.82

----ﬁ.‘---‘-"'-‘--



Table L.3.1A 1 Annual Compound Growth Rates of Production
of Bajra in Maharashtra, 1956=57 to 1972-73
e e e (Per cent)
3r. Period omoT " “masik  Poona  Kolha-  Aurane
Eo. _ rashtra pur gabad
l. tg56~57 142 =1.50 =lak2 3.7 +0.30
197273 (0.22) (0.04) (0.04) (0.32)  (0.00)
2. t356-57 +2.40 +2,10 +2.10 «lolly +7.40%
1970-71 (0.55) (0.21) (0.15)  (0.12) {0.65)
N t956-57 +0.20 «1.30 «0,96 =3.19 +),,20%
o
1964-65 (0.01) {0.15) {0.02) (0.33) (0.49)
Le %26‘&"65 "5-21 -h.ﬁ? "3-99 "905‘!» 'eom
1972=-73 (0.09) (0.09) (0.12)  (2.26) (0.09)
Se %961.-65 +12.,00% 10,60 +12,.40% +0,902 +20,60%
o
1970-71 (0.78) (0.62) (0.85) (0.01) (0.84)

141

Note: Figures in brackets are rz. upto 2 places after
decimal.

¢ Shows significance at 5 per cent leveol.

@ The years excluded {n these two periods in case
of the individual sones are ghown by * in
Table Le3e1.
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of very low production towards the end of the period. Exclud-
ing these two years, we find the annual compound growth rate
to ba *2.k per caent which, though statistically insignificant,
indicates an increasing trend in bajra production. 4 signi-
ficant 4ifference is seen in growth rates during the pre- and
post-hybrid seed periods. The annual growth rate fror 1956«57
to 1964-63 was ¢0,20 per cent while for the later period,
196465 to 1970=71 {excluding the years of low pr?&uction) it
was ¢12.0 per cent (statistically significant), showing an

upward trend in bajra production.

The increase in production of bajra during the last
half of the 19608 or mors appropriately during the years
196L=65 to 1970-71, has been due to increase in both acreage
under bajra as well as its yleld per hectare. Excepting the
years 1971-73, the total area under bajra fluctuated between
1.6 and 2.1 million hectares (Table 4L.3.2). The annual
compound growth rate for the 17 years, exeluding the years
1971-73, was +1.20 per cent (statistically fnsignificant),
(Table h.3.24)s During the pre-hybrid period upto 1964-65,
there was a declining trend of area under bajra {growth rate
«1.,00 per cont). During the subsequent period, the area under
‘the erop regiutorcd‘sn increasing trend {growth rate +2,30
per cent excluding the years 1971-73). This increase in
acreage under bajra during thé years 1964-65 to 1970=71 calls
for explanstion and we shall turn to it when we examine the

trend in bajra acreage in the different agroeclimatic zones

of the State.
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No.

1.
2
3.
L.
Se
6.
7
8.
9.
10,
11.
12.
13.
1.
15.
16.

17.

Year

Nasik

Poona

Xolhae
pur

- Wk W S G s gp A W ap A Y B Ay - W

1956-57
1957-58
1958-59
1959-60
1960=61
196162
156263
1963=6ls
1964=65
1965-66
1966=67
1967-68
1568=-69
1969-70
1970-71
197172
1972-73

5773
105.50

5887
107.58

5759
105.24

5415
98.96

5472
160,00
5533
101,11
56142
103.10

5567
101.73

5758
105.22

6916
109.94

6698

122,40

6825
125.82

6596
120.54

6385
116263

6215
113.58

275
78.12

5518
100.84

6388
125.1)

5956
116,67

5914,
115.85

5821
114,.02

5105
100,00

5260
103.03

5559
108.89

5746
112.55

5907
115.71

6055
118.61

6822
133.63
6619
129.06

6571
128.72

7039

137.88

6262
122,66

28,8

55478

2657
52 « Ol

3119
110,05

30359
107.9%
3021
106.60
2966
104.66

2834
100.00

2895
102,15
2784
93.2)
2829
99.82
2804
98.94
2756
97.25
2892
102.04

2916
102.89

2942
103.81

2983

105,26
22,2%

79.11

2L12
85.11

726
25.6)

Aurane
gabad

3012
114.52

2948
112.09

3028
115.13

2895
110.07

2630
100,00

2885
109.69

2553
97.07

2616
99.47

2634
100.15

3171
120,57

3486
132.55

3521
133.87

3874
147.30

440
164182
4,352

165.47

1540
58455

3459
131.52

Amrae
vaty

279
103.33

275
101.85

269
99.63

255
Ghabb

270
100.00

235
9hhL

261
96.66

259
95.92

262
97.03

24,8
91.85

287
106.29

- 295
109.25

7
128452
. 365
135.18

373
138.15
387
143.33

.08
151.11

144

Table 4.3.2 ¢ Area under Bajra in Maharashtra and Its Agro=
) Climatie Zonas, 1956-57 to 1972-73

(Area in '00 hectares)

- G W e B S =W S W™ W W & e e W W & S W B - W - =

Nagpur

- W e o 4 W W W 8 W @ =

3
13.04

6
26,08

19
82,61

73.51

23
100.00

29
126,08
25
108.69

21
91.30

21

91.30

3
60.86

10
b3.47

60,86
60.85

16
69.56

15
65.21
17
73.91
14
60.86

ahae
rashtra.

18574
113.71

18131
111.00

18010
110.26

17369
106,33

16334
100,00

16857
103,20

16824
103.00

17038
104.31

17386
106444

18260
111.79

20195
123.64
20250
123.97
2034k
124.55
21228
129.96

19459
119.13

11478
70.27
12782
78.25
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Table Le3.2A * Annual Compound Growth Rates of Area under
Bajra in Mgharashtra, 1956=57 to 1972-73

. (Per cent)

Sr. Period Vahye ¥asik Poona ‘Kolha- Aurazu-

Hoe rashtra pur gabad

--'----------ﬁ--------‘---O-Q-‘

l. 1956’57 ‘0569 +.,10 «2,10 ‘3.58” ’0090

to
1972=73 (0.00) (0,00) (0.13) (0.29) (0.03)

2. %956~57 | 21,20  #1.30%  +1,10  «0.32  #2,70%
o

1970=71 (0.L1) (0.38) {0.25) (0.02) 0.39)2

Except

1971=72)

3. 1956‘57 "1009 -0032 -1.05 -101&0# -20033'

to
1064-65  (0.27)  (0.05)  (0.21)  (0.57)  (0.74)

ho %96&“65 -h.30 -2.32 -8.86‘ -9095 -0-67
L+ ]
1972«73 {0.,30) (0.19) (0.44) (0.40)  (0.00)

50 196&‘65 *2039 . ‘1.20 *1060 01.&0 *5.10’
to
1970-71 (0.25) (0.13) (0.23) (0.52) 0.62)
. Except
1971=72)

-ﬁ--—---ﬁ-“-ﬁd---ﬂ-'---‘---‘Q---

tlote: Figures in brackets are rz, upto 2 places after
decimal. .

# Shows significance at 5 per cent level.

@ The years exciuded in these two periods in case
of the individual zones are showa by * in
Tuble Lele2e
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Like the acreage, yleld per hectare of bajra also shows
a mild increasing trend during these two decades (Table 4.3.3),
0f course, the annual compound groﬁth rate for the entire
period 18 «0,060 per cent, but this is mainly due to very low
~yleld in the last two years, 1971-73 (Table 4.3.3A). Exclude
ing these two years we find the rate has increased over the
entire period (growth rate ¢1.70 por cent). During the period
1964~65 to 1970-71 growth rate was +8,10 per caht, but
statistically insignificant,

On the whole, wa find increasing trend in production,
area and yield of bajra in the State during the last two
deacades,. 3Iince the introduction of hybrid seed and particularly
during the years 1964-65 to 1970-71, an increasing trend in
arsa, production and yield of bajra 18 the significant
developnent noticed. The reasons for severe docline in
production, area and yield of bajra during the years 1971-73
could be the result of drought conditions, but this alone is
not sufficient to explain the sharp decline in area and
production both. ¥hile the deficient rains must have contri-
buted to the decline there has to be something, .that was
experienced by the cultivators which must have contributed
to decline in area and production, the soil borne disease
'Downy Mildew'!. This might be an equally important contri-
butory factor for the decline. This has to be borne in mind

when we examine the performance of hybrid bajra in detail.

Out of the four agro-climatic zones in which bajra is
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Table L.3.3 ¢ Per Hectare Yield Rate of Bajra in Maharashtra and
Its Agro-Climatic Zones, 195

- .-

3r.
Ho.

1.
2.
3.
be
Se
6.
7.
8.
9.
10,
1.
12,
13,
Ll
15.
164

17.

Year

- W W W S W S S e e W W W

1956=57
1957=-58
1958+59
1959=-60
1960-61
1961-62
196263
19636l
1964=65
1965-66
1966=67
1967-68
1968~69
1969-70
1770=71
1971-72
1972=73

Naslk

1
gi 67
367
94.10

12
83,00

330
84.61

0
10%?00

55
91252

399
102,31

356
91.28

79
9%.15

242
62,05
243
62,82

69
et

6
106267

399
102,31

503
128.97

229
58.72

169
b3.33

Poona

188
72,03

269
103.06

250
o285

271
103.83

26}
100,30

188
72.93

312
119.54

236
90.42

204
78.16

196
75.09

170
65.13

208
79.69

259
99.23

307
117.62

340
130.26

bl
93.49

244
93.49

Kolhae
pur

226
114.72

220
111.67

272

274
139.09

197
100,00

201
102.03

24,2
122,84

229

116.24

192
97446

_154»

78.17
260

131.98

195
98,98
196
9946
238
120?81
24
123.96

193
97.97

Aurine
gabad

178
Tholi8

2422
92,88

172
71.97

24,6
102,93

239
100.00

257
107.53
318

133,05

245
102,51
%

3.
127.20

182
76.15

209
87.45

261
109,20

338
141.42

. 358
149.79
443
185.35

b4
60425

€7 to 1972-73
{Yleld kgo./hectare)

- A W oGy A W W S W B T @ N A A W G OF AF G W N S W W W W a e @ W

Anrae
vati

L76
64432
221
29.86
312
42,16
223
30.13

740
100,00

117
15.81

187
25.87

239
37230
240
32.43

169
22.84

195
26435

376
50.81

156
21.08
326
b 403
220
29.73

111
15.00

196
26,18

Ragpur

A S S W B @ ey W G @ W s W = ™

666
90.12

166
22.46

368
L9 .89

233
31.80

739
100,00

103
13.94

160
21.65

285
38.56

238
32.20

142
19,21

200
27.06

71
9.61

143
19.35

312
L,2.22

200
27 .06

59
7.98

143
19.35

- A S -

Mahae
rashtra

24,2
81.21

284
95.30

260
87424

285
95.64

298
100,30

2553 -
85.57
328

276
92.62

275
92.28

202
67.78

230
77.18

272
91.27

314
105.37

336
112.75

402
134.90

210
70.47

169
53.69
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Tgble 4.3.34 ¢ Annual Compound Growth Hates of Yield Rates
of Bajra in Maharashtra, 1956-57 to 197273

(Per cent)
Sr. Period Mahae  Nasik  Poona  Kolha=  Auranga=
Ho. rashtra pur bad
1. 11"956"57 -Oieo "'"1. uz +0 c?o -1.17 “‘ol‘&s

0
1972-73 (0.02) (0.07) (0.03) (0.13) (0.00)

2, t956-57 +1.70 +1,10 - w0218 4,208
L+ ] _
197071 {0.24) (0.006) - (0.,00) (0.46)

3. §956-57 +1.30 +1.60  «1,28 «l,.76 +6.L0%
L ¢ ]
1964~65 (0.39)  (0.27) (0.0} (0.13)  (0.66)

be 196465 21,19 =2.99 +5.40 40,50  =7.34
107273 (0.01)  (0.05) (0u42)  (0.00)  (O.14)

S5 1564L«65 +2.10 +9,00 - +3,00 411,20
t
1970-71  (0.35) (0u45) . = (0.22)  (0.53)

--"-“--‘-'ﬂ-u-------“ﬂ---l----

Kote: Figureg in brackets uare r2

decinal,

; Upto 2 places after

* Shows significance at 5 per cent level.

@ Thé years excluded in these two periods in case
of tha individual zones ara shown by * In
Table ‘503 .3-



i
'

:
—————
i

-

_‘ .,‘u.h.m.__. “ ] ” . .
1......-.....!.......-.-\._.-\:.... _ # —...-..-..r o mrll.ll B o7 aw M - -,.
- ) s sl iy IR : ) _
I N _ |
SR DU S | T
T : __
__ \ ._ | :
i ]
| T

| '
- ﬂ-l-—-—-"--*"_"'

\ '

] L]

-rl-l—_l-l-"'ﬂ-_
[
70
o
-
g L
|

oL T e

-
- o =

r ) i [
H . — - S — el - Illlllntnl.l h
: A a )r _. __
”_. : _ “ ! b T _ ...... . "o T P |
m i . » ﬁ _ . ~ . EEUUURE (NP SN S e - e
| - N - H L
o e s T _ 3 ol
. ] ) w _m... | ) \ _.. “ { . 6 i _ i ;
“ e LA SN VRS RN AU NPV SRS NS By NG BUR I,
B SN SRS DR Y SN WL M m ! _ T R 44
i | . . m S \D
H B : | : | | -
: } : ” | ] N . R S S Sy :
N S, S S L S | “ - q

R |

LI . Xl ok
'
-~

L.l
e -yl
e

R i

i

|

!
YEA

L

{

r
i — -
-——
i

HORIZONTAL —n 2€m 3]

i el — .
-

-

1
i
4
-
]
{

2 : d , |
- [ —— S———pe— = — WA TRty gy By -'il"""-—-l---a---—I.-u—-—..-.-...-....._._...._,. I
1 ! .
L} L] I . .

i

o i
]
1

.
.

N e

-
-

arim - - -

I

|
b
¥
.

Al

..—i-_——-_-_————--_l-*ﬁ----

.
r-

L h
..._._;.._. ,-...._'i.....-m

- =t =k - T
3
r
e .---n-ﬂl-—i--ll

-

* STAT

I
s e il
5.
.
i
—

f

|
I

b ey i s gm
L]
L]

1
1
: ; i 1 _
]
o L] -I-—_-P_ . gy | L = e - — o B --L-i"-l'."—— ey e— p—
] d 2 '
. u

QGNAL .
JLHAFUR -

s NASIK.

'
e m— --—.-..t_;.—q-—- — e gl R T FadEy e

i P
! -
“ ) h . R S Z o
- S SR S  — — AR, M _ i
_ m ’ | ﬁ , » &
L | ! .
24 ! _ o M | m __ |
- R B b i
..... N A.w | . l..pf

hi:
g

g a = B

i

~ “—VERTICAL v | SH 216 °L CHANGE -~

® SO

g - o=

1.
| |

e

L

¥
— -

|
I
|
!

LN

- - My gl Y i R e e b ol - — |I|Ill.-1.l-|l||J -t - mlgp el
a

ieg—
T
)
|
[ ]
]
1
1 F
e e el — i -—u-i-—-ﬂn-i—-l-‘-—-i“- il - -
———

64 | 64-65 65i€6 | 6567 67-68 |

|
|
i

|
y B
ot TR T YT - Tt : £ .
! ! _ ] “ j m ! ”M UL B
, | . ! . _ ) . . odnd
| } ; . . e
- _ - S k_ R « i '
| wl ' ._ J : _“ I m .._..
2 _. ; _ ! 3 ﬂ FoT .l____.-_
i 4 Ldre _
I Y S S
— . - - H. : Pk = .._T -1 _P.._
M w m ﬁ 2 u . _-j L B
¥ h. : 6 _ # IH.”._.P
! . ! ‘ —_ e _ B e —
._ _ l|H|L+|._IlI Hf — o oha : ., -
- - lllﬂ.lll_.lr-l k. — m - “ “ i *1. ... .
_ u. ’ _. ' 2 “ ' el "
| . ' 1 \U & n oA LT
. S L
_ __......t.._#--.!.:rL,.:r;ir- m L ' - n l.._....u
: e g~ b
! ‘ m ‘0 ) -
i ’ 3 1 i ¥
i # _ | ; wit
. J - —_— -— - n. - . e
IF T SO S SO P
! .

i . o —

l

&0+ 56l
(==
ph
e
r
E
:L
._4_‘.!"
l

I
I

1
1
e e n o, sy o sl ;_—-q,-f.—-rl‘*—-t‘-*-_ e il W gl oo syl ek o S = A ey
1 : a
1

- ' ' .
A A H.M'M‘#F;W'ri"nm?.mmu e, NTATRET W
| '
] | .
1 1
--- — [ o -

A
3
=
" [
- - -F-.-—-u-l.——-qp|----dlll---l-ll—|—-|-|-ﬂ--—'l—ll -y el . Faw ™
1 d 1 [}
+

o m S PRI G
.-._..-. - - F . r h}.t
S ' __ e . ¢ ————aen - -
— ) — - L..IIII_TI..II.IF + o ——ge ._. - H h : u ” -
# N PR m 4 : ml ! g : a.ﬂu m L ﬂ, ﬂw %
] . _ : 1 ! k} Fae A 8.
_ . i yln e “- .__—I.l..llilui R . - ....I“I-.I.--...._ ..I......._"_l.l.lll.....l.l. r‘“.‘. . _ﬂ ' 'u.__ ]'.T. L - .
— P e . iy . ) - " e e . il |- —_ . “ q ” “ ) .
m " q ! s H | q _ 8} “Jﬁ. !r...“ ﬁ .
b _ _ * ) ﬂ - | | | T T
L . i . - pam — 1., — il _ ko i — | A —— P - e e T L ?- - ....I."||.1|..|l.. - = - :
— "1 AN U o | . % !
, i _ ' : 1
: | - . -3 . i |
A i H v “ | | U | L
ﬁ ' . ' . ' P..__w. oo o it o ————
...... : !‘lllllll'l.fllit . . ) _ ﬂ)—ﬂ | m
1 . : ' b i . ~ : o~ Al.d . a AI. - vl , ;
N ST o O m..,. o s & e ™y ..} ™ } : ‘ . 3 .. !
| a6 P~ $ W o D N b4 G 1 K e~ (% N NSRS 2 SUUNE . I O S Py
. — : Y P st e il o —nn o i S Il......ll_l_l._r_ —- ll_._.___1_-. —_— i . e 4k P e e . — h ; ﬂ |
] B ‘ * | _ . _ ; _ . P
I DI N , ST
& I S \ i 3 . ! ; r 1 . __. R
; ﬁ i : | _ __” | | ﬁ _

. . LY ' i E-F l-‘-h‘__.-. [ ] ; I-II
Py ey vy e ol - 8 e Ay e e e e T R VR yih AT, . - i S

s
‘ -
|

:
[

i

- -

-_-.|.-:..h

- =1 gk - R

a e Rl A s

- i
n e B M . . .Hjhniﬁ-h—“imui



grown, Rasik and Poona zones acecount for about 65 per cent of
the total area, Aurangabad for about 19 per cent, Kolhapur
about 14 per cent, Amravatijand Kagpur zones account for the
remaining. During the entire period, both Kasik and Poona
Zonea have shown increasing trend in production (for both, the
growth rate was #2.10 par cent excluding the years 1971=73),

in the yield rate (growth rate for Nasik was +1.10 per cent and
for Poona +0.70 per cent) as well as in area under the crop
‘(for Nasik +1.30 per cent, for Foona +1,10 per cent}.

The trend was not very different in these two zones
during the later half of this period - the years of hybrid
bajra sesd. The total production in the years 1964«65 to
197071 had inoreased significantly both in Fasik and Poona
sones, {(growth rate of production in Kasik was +10.60 per cent
and Poona +12.4L0 per cent). This high growth rate of produce
tion was essentially the result of the low magnitude in the
earlier years, 1.¢., 1965-66 and 1966-67. This can be brought
" out by comparing the two periods, pre-HIV and post~-HYV. An
increasing trend is observable in the post-HYV period in both
the sones. This increasing trend in production is also
obsorvable with regard to area and yield rate in the years
1964-65 to 1970=71 in these two zones. Area in Nasik showed
a rate of growth of +1.20 per cent and in Poona +1.6J per
cent. Tield rate in Nasik showed a growth rate of +9.00 per
cent and in Poona it was ¢5.40 per cent. %hile the growth

rates of area are statistically not significant, increase in
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area s8till had a contribution to mske to higher production.
Thus the two zones accounting for the bulk of production of
and area under bajra in the State showed increasing trend on
all fronts in the period 1964-65 to 1970-71.

¥hat has baen said in reapact of the Nasik énd Pooria
zones is largely true in respect of Aurangsbad tone and only
partially so in Kolhapur sone. Production of bajra in Auran-
gabad showed a significant increasing trend over the entire
period (growth rate #7.40 per cent, excluding the years
197173}, but Kolhapur showed a declining grovth rate of
=1l.14 per cent, though this was statistically insignificant.
During the saze pariod, area under bajra in Aurangabad zone
has shown signifficantly inereasing trend (growth rate +2.70
per cent) as did yleld per hectaro (growth rate +4.20 per
cont)., But in Kolhapur both area end yield rate showed mild
declining trend (growth rate of area was =0.32 per cent and

yield rate =0.21 per cent).

During the period 1964-65 to 197071, the production
of bajra in Aurangabad zone increased significantly {(growth
rate 20,60 per cent), while in Kolhapur it increased slightly
(growth rate +0.90 per cent). In the same period, area under
bajra and yield rate per hectare in Aurangsbad inéroaaod
significantly by #5.10 per cent and +11.20 per cent, while in
Kolhapur area increased by +1.40 per cent and yield rate by
+3.00 per cent,

In the light of the increase in production, area and
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rate of yleld of bajra since 1964~65, two factors, vis.,
irrigation and the new hybrid seeds, come into prominence.
0f the two factors mentioned, irrigation may be dismissed as
a factor of not much relevance in Maharashtra, since no more
than 2.5 per cent of the total area under bajra in the 3tate
is irrigated as per offictal atatisties.

The more important development since 1564~65 has been
the hybrid bajra seed. Ye shall examine only the availadble
data on extension of use of the hybrid bajra seed. Data on

‘application of fertfilizer to bajra are not separately available.

Yhile extension of hybrid bajra seed began in 1966-67,
data about estirated area under hybrid bajra are available
from 196869, Table L.3.4 presents the estimates of the
percentage of the total area under bajra growing the hybrid
variety, provided by the Zills Parishad and eatimates by the
Statistician,

The Table shows that according to the estimate of the
2411la Parishads area undar hybrid bajra increased from 11 per
cont in 1968-69 to 23 per cent in 197071 of the total dajra
area. JIn the later two vears, 1971-73, the area was estimated
at 16 and 18 per cent respectively. The Statisticlan's sample
survey shoved that the ﬂillﬁ Parishad's reported area was to
an extent an over-astimate. According to the Statistician's
estimate the area undor hybrid bajra increased from 8 por cent
to 18 per cent from the year 1968-69 to 1970-71, For the
later two years, 1971«73, it was put at 10 per cent and 14



Table 4.3.4 ¢ Percentagre of Bagra Area under Hybrid Variety as Estimated by {a) The Zilla
Parishads and (b) The Statistician to the Department of Agriculture,
Maharashtra, 1968-69 to 1772-73

- AR W R gy W W Gk g W a W G W g @ a G W W B e W Ak S0 D W I TH R 4 Ay W W R M S o W W W W W W W -

5 19639 1969-70 . 1970=-71 197172 1972-73
r. zone S P 4B 0 SR G SEEr AR MR GR  GPER O% W ShaTab - - - mwee D00 kS G i U S DGR D - 4 T D O W - -
Ko. As per As per As mpor As per As per As per Ais r Aa per As per ARg per
Z.Pg. Stagla- Z.P?a Sba€1s~ z.P?a Stagis- 3.??3 Stagis- ﬁ.P?a Stagis-
tician ticlian tician tician tician
1. Hasik 20-2‘ 15.75 16.97 1‘.22 25-16 20.83 2“.23 17.65 2“065 17.18
2. Poona 4.72  3.39 10.06 8.45 20.89 18.12  9.80 8.28 . 4.1 2.85

3. Kolhapur 1-86 lolb 3021 2.52 3-00 2-“3 3081 2‘38 2086 1.87

Le Aurangabad 16.06 9.36 18.7% 14.38 33.51 25.39 19.85 9.37 24.98 21.99

5« State 11.4) 8,15 12,76 10.4L4 22,60 18.46 15.63 10.38 18.42 14.07

PGSl
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per cent respectively., Leaving aside the difference in Zilla
Parishgda reported area and Statisticlan's estimates, it is
quite clear that the area under hybrid bajra continuously

inoreased during the earlier three years, This is reflected
in the zonal figures also,.

Hasik sone, the important one for bajra, had about 21
per cent, the highest, area under hybrid bajra in 197071, It
declined to 18 per cant and 17 per cent in the years 1971-73
respectively. In Poons zone, the percentage of area under
hybrid bajra after reaching 18 per cent in 1970-71, had
drastically been reduced in the subsequent two years. Auran-
gabad sone had reported ahout 25 per cent area under hybrid
bajra in 1970«71, thersafter in 1971-72 it declined drastie-
cally to adbout 9 per cent and then {ncreased to about 22 per
cent in 1972-73.

How it is clear that the area under hybrid dbajra in the
State as well as in different zones increased steadily during
the years 196869 to 197071, thereafter it showed a declining
trend. This decline in ares during the years 1971=73 may be
attributed to either drought or soil borne fungus disease
'"Downy Mildew'! or both.

Use of hybrid bajra seed, though not on larger area, .
was expected to make a sizable impact on production resu;ting
from increapesd average per hectars yleld, specially in view
of the such hipher per hactare yield of hybrid bajra over the

local varlety. Such expectation of siszable increase in
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production was mainly baeged on the Statisticlian'e area and
yield estimates based on crop-cutting experimonts. Attention,
therefore, needs to be turned to the examinaticn of the data

on ylald rate of hybrid bajra as well as of total production,

The 3tatistician conduoted random sample crop-cutting
experiments to estimate the yleld rate of hybrid dbajra during
the five years since 1968-69. These data for aach of the
year and zones are given in Table L4.3.5. The data show that,
by and large, the yield rate of hybrid dbajra was quite higg
compared to the local bajra in vogue in the State. The ylald
rate of hybrid bajra during the first three years, 1968-69 to
1970-71, varied between 1300 and 1500 kgs. per hectare and in
the subsequent two years, 1371«73, it declined to 1200 and
700 kgs. per hectare. This was sbout three to four and a half
times as high as the avarage yleld of bajra in the State during
the 12 years preceding 1968-69 (267 kga./hectare). The same
phenomenon was also recorded for the various bajra sones, as
will be seen from the Table. It is to be noted, here, that
the ylield of hybrid bajra particularly in the year 1972-73
declined to about half the yield recorded in phe earlier
three years, 1968-70.

¥ith such high f#te of yield it is not surprising that
the estimated total production of hybrid bajra in the State
(estimated by multiplying the estimated area by the estimated
yield rate) came to account for a much higher proportion of

total bajra production than the area under hybrid as a



Table 4.3.5

Sr.
Ko

13.
14,
15.
16.
17.

Kasik Poona
Bajra Hybrid Bajra Hybrid
. Bajra Bajra

331 188

367 269

312 24,6

330 271

390 261

EoH

356 236

375 20

24,2 19

24,5 170

369 208

516 1479.6 259 10Li.1

399 1633.4 307 1560.1

503 1691.6 340 1710.4

2290 1271.1 244 1512.7

169 1043.7  2bh 12700k

- W W Yk S % S W = G A T W G M g W o W 4% 4 B W =

Year

1956=57
1557-58
195859
1959-60
1960-61
156162
1962-63
19636,
1964,-65
1965+66
1366-67
1967-68

-k o a ok S W w

Average

1968-69
1969-70

1970-~71

1971-72
1972-73

Averare

»8

-

Average Yield of Bajra and Hybrid Bajra in Maharashtra, 1956-57 to 1972-73
{Yteld kgs./hectars)
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Haharashtra
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220
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197
201
24,2
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101441
1560.1
828,6
667.1
856.5

985.3

Aurangabad
Bajra Hybrid
Bajira
178
o
2,6
239
23
31
45
304
lgg
261
236
338 1036.1
358 1202.5
LW3  942.8
14, 71he5
73 3il.@
271 841.5

242
244
260
285
298
253
328
276
275
202
230
272

267

314 1310.5
336. 1487.1
402  1454.0
210 1185.9
160 742.3
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‘percentgge of total bajra area wa;ranted. These percentages,
gonewlsd, are gfiven in Table 4.3.6. The Table shows that
during the earlier three years, 196870, production of hybrid
“bajra increased from 34 per cent to 67 per cent of the total
production of bajra, while in the subsequent two years, 197172
and 1972-73, it was 62 and 65 per cent respectively. Ve have
seen that the area under hybrid bajra during these two periods
was not more than 19 per cent and 14 per cent of the total
bajra area. However, the total estimated production of hybrid
bajra, a;gci 1970-71 onwards and particularly for the years
1971—72'§§d 1972-73; appears too 'éood' to be true in many
aones/districts. For oxample, in MNaslk sone, in 1972-73,
“hybrid bajra production formed 105.99 per cent of the total
bajra production of the zone; in the Poona snone, in 197071,
hybrid bajra production formed 91.13 per cent of total produc-
tion of bajraj inm furangabad sone in 1972-73 hybrid produce
tion formed 93.74 per cent of the total production of bajra.
Similar figures for the individual districts (not presented
here) showed many such instances, during the years 1971-72 and
1972«73, where the sstimated yield rate of local bajra was

negative or comparatively very less in one or other years.

| Indeed,.if one compared the estimated yield rate of
loecal B;Jra in the State and in different sones during the
years 1973-73 and particularly in years 1971-72 aund 1972-75,
(aftor deducting the estimated area and production of hybrid

from the officially estimated total area and production of
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Table 4,3.86 t Estimated Total Produetion of Hybrid Bajra as
a Porcentape of the Total Production of All
Bajra in Faharashtra, 1968-69 to 1972-73

@ wm W W A A GE S W W B W W 4B B G GD W dB NN W My W G W WP B M e W W

ne. Zone 1968.69 1969«70 1970-71 1971=72 1972-73
1. Haaik 56.01 58.15 70.23 97087 105 !99
2., Poona 13.29 4,2.89 91.13 51.27 14.85
3. Kolhapur 5.91 16,52 8.28 8424 9.41

L. Aurangabad 28,71 48,29 54,02  4L6.69 93.74

State 34,02 46,17 66,83  62.29 65.38
bajra} then one finds that they are, by and large, much lower
than the yield rates of looal bajra in the State and same
zoneg during the 12 years belore the introduction of hybrid
seed (Table 4.3.7)s For example, the calcuiated yield of
local bajra in the State for the years 1971-73 comes to 88 kga.
and 64 kgs. per hectare. In Aurangﬁbad zone for the same
yoars it comes to B4 kgs. and 5 kgs. per hectars. In Poona
zone in the year 1970-71 it 1s 36 kgs. only, and in NHasik sone
it 18 5 kgs. in 197272 and negative in the year 1972«73. It
is very difficult to swallow this as an accaptéble proposition,
Is it really possible to believe that in spite of the above

noted ylelds the cultivator will continue to take local bajra
uithout'flinching his eyes?
Such inconsistencies, therefore, raise the whole question

of the reliability of the available data on hybrid bajra
during the period 1970-71 to 1972-73, particularly so in the
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Table L,3.,7 ¢ Estimated Average Yield of Locél Bajra in
i Faharashtra, 19%8-69 to 1372«73 :

(Yield kgs./hectare)

- W S G G S M gr W 5 W R W g W W T MR W M A YR S AR W W W w & -

g:: Year ¥asik Poona Kolhapur Aurangabad Faharashtra
1. 1968-69 217 232 186 265 225
2. 1969-70 194 1%} 204 216 202
3. 1970-71 149 36 228 - 273 163
Le 1971=72 S 129 181 8l 88
5. 1972-73 =12 AL 157 5 6i,

------«n-----.q-----.-no--ﬂ----a'

years 1971-72 and 1972-73. Ve do not have any reason to
guspect the data on hybrid bajra during the earlier period,
and particularly in the years 1968=-69 and 1969-70 since the
| calculated yield of local bajra in the State and in different
sones 1) comparable to the yield rates of local bajra in the
State (rofer Table h.3.7) and different zones during the 12
years previous to the year 1968-69. There is every reason,
thersfore, to suspect that the error might lie in the estima-

vion of production of hybrid bajra for the yearsa 1970=73.

The estimated yield rates of local bajra during the years
1968-69 and 1969=70 (225 kgs. and 202 kgs. per hectare) are
fairly comparable to Lhe yield rates of bajra during the 12
years before the introduction of high y;elding varieties seed,
However, even these yield rates are, also, comparatively on
the lower side as compared to the average of previous 12 years
(267 kgs. per hectare) and can be comparable only to the yield
rate for the year 1965-66 (202 kgs./hectare), a drought year.
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The estimated yleld rates of local bajra during the years
1570=71 to 1972«73 are much lower than the average of the
previous 12 years., This ereates doubt about the reliadilivy
of the Statistician's production estimates of hybrid bajra
during the years 1968«69 to 1972-73. |

The above discussion suggests that the Statisticlan's
estimates of hybrid bajra production, particularly during the
yoars 1971-72 and 1972-73, ure likely to be over-estimatea.

As noted in the case of jowar, production estimates of the
Statisticlan are based on the eétimatsa of area undar hybrid
variety and its yield rates (emultiplylng the estimated area
by the estimated yleld rate). Area sstimates are based on

by choosing a stratified random sample of villages (the strata
baged on the ares aestimates of Zilla Parishad on the basis

of seed distribution) and then making a complete count of the
" fields growing the crop in the sample village during the year,
Yield estimates are based on crop-cutting estimates on two
plots selected at random from the enumerated hybrid bajra
growing plots in every sample village. tiow to quastion the
estimated production of hybrid bajra is to question tﬁe o8tie-
mated area under hybrid and/or the estimated yield rate. ¥We,
however, propose Lo examine the data relating tofyield rate
of hybrid bajra in (1) the different agricultural experiment
stations in the State, (§i) the trials conducted on farmers!

£i0lds and (411) the sample farmers in & salected village in

Marathwada gone of the State, surveyed by us,
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Experiments on hybrid bajra have been conducted in
various agricultural experiment stations in the State since
1966-67. The experiments have been for different types of
treatmaents, namsly, seed rate, spacing, application of H, P,
K; time of sowing, etc. We have collected the results of all
the experiments on hybrid bajra in all the experiment stahieﬁs
in the Stats. For the purpose of analysis we have noted
experiment results relating to the following standard treate
mentas for all the different experiments in each of the seven
yoars since 1966-67. The standard treatment referred to is
as follows @

1. Time of sowing Barlist possible in June/July
2. Seed rate 2.5 kgs./hectare
3. 3pacing between rows - L5 oms.
L. Farmyard manure 12 cartloads/hectare
8§, Fertiligers ¢
Hitrogen 50 kgs./hectare
Phosphorous 37 kga./hectare
Potash 25 kgs./hectare
6. Plant Protection As and when required.

The'agricultﬁral experiment stations at Parbhani,
Valjapur (Aurangabad district) in Aurangabad sone and Niphad
in Nasik mone are the important stations for research on
bajra in the 3tate. During the seven years, 1966-73, five or
six different experiments were carried out on hybrid bajra in
each of these stations. At YVaijapur regsearch station, the

average yield rate of all the experiments (for standard
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tpeatment) was 1077 kgs./hectare. But the variation around
this mean was quite larga, it varied from 632 kgs. in one
experiment in 1968+69 to 1509 kgs. in another in the same year,
The coefficient of variation was 26.46 per cent, At Parbhani
research station, the average yleld rate of all the experi-
monts was 1k82 kgs. per hectare, which varied from 738 kgs.
in 1970«71 to 2805 kes. in 1969-70. The coefficlent of varia-
tion was 47.57 per cent. Thoae were the only experiment
stations in Aurangabad zmone. The average yield of hybrid
bajra for the five years, 1968+69 to 1972-73, 1n Aurangabad
zone estimated by the Statistician was 841 kgs./hectare and
the yleld ranged between 312 and 1202 kzs./hectare. For the
first two years, 1968-69 and 1969-70, the yleld estimated was
1036 kgs. and 1202 kge. per hectare and in the later three
years it declined from 942 kga. to 312 kgse per hectare. The
comparison of the data from the research stations in the
other zones with the Statistician's estimates gives more or
less similar results., Thems are tabulated in Table L.3.8,
This suggests that the Stutistieian'é estinmated ylield rates
of hybrid bajra in different sones cannot be considered as
over~estimates when judged by the perfornance standard in the

experiment stations in the zonos.

Similarly, we will compare the Statiaticlan's estimates
with the avarage yiold rates recorded in Fertilisor and
Varietal Triala (F.V.Ts.) in cultivators' fields, conducted

over seven years, 1966-67 to 1972-73. The relevant, data are



Table L.3.8 : Estimated Average Yield ﬁates of Hybrid Bajra from Different Jources
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2. Poona
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presented in the above Table 4.3.8, in columns 10 to 12. The
data show that the average yleld of hybrid bajra recorded in
the F¥Ts in each zone did not differ much than the yield rates
estimated by the Statistician in those zones, except in Satara
district of Kolhapur sone, Poona district of Poona sone and
Bhir district in Aurangabad zone. Here again there is no
elear evidence, except in Kolhapur zone, to suspect over=

estimation of the yield rate by the Statistielan in the
Sample survey.

The third set of data with which we propose Lo compare
the Statisticlan's estimates are the data collected by us in
one village in Aurangabad district of Marathwada divislon,
We made & purposive selection of one village, Aghur, in
Aurangabad district which accounts for 60 per cent of the
total area under bajra in the Aurangabuad zone. This village
was considered as one of the developed village with a well
developed hybrid programme. Ve selected at random 20 cultie
vators growing hybrid bajra in 1974~75 and collected from
then information about their area and production of hybrid
 bajra, for that year and the previous three years. The
Sratisticlan's estimates of the average yleld of hybrid bajra
in Aurangabad district are glven below aide by aide our
estimation for the particular village surveyed.

Comparing the data for the two years 197173 for which
yield data from both sources are availabie, one finds the two

fairly comparabls. Therefore, one can say that the yleld
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rate data provided by the Statistiecian are not over-estimated.

e mb e WE W W B R W G W W @ W W w W W W dr Wy W W Y ok W W W W W S

Yield rste kgs./hectare

fear D D W o SN0 4 VOES 08 U A4 & WS P p——

Statistician's estimate VYillage surveyed

- N W W W SR e S A ap W % S W g T S W gk W Wy W W W W W W W N v W

1968=069 998 N.A.
1969-70 1187 HoAe
1370-71 8L2 N.A.
1971-72 807 695
1972-73 326 397
1973-7h H.A. . 552
197475 HeA. 535

‘---“ﬂ-'--_‘ﬁ'--’-----‘-'--‘---.

Since there i3 no evidence to suspest over-estimation
of yleld rates of hybrid bajra by the Statistician, it
follows that his estimation of srea under hybrid bajra in the
years 1970-73 and particularly 1971-72 and 1972«73 might bi
the source of error. In our earlier_discuaaion we have seen
that the calculated yield rates of local bajra in the State
as well as in diffcrant sones are ruch less during the years
1970-73 and particularly in the years 1971=72 and 1972-7)
than the average yield rate of local bajra in the étate as
woll as in different nones during tho 12 years before the
introduction of hybrid variety seed. Similar was not the
ease for the years 1968-69 and 1969-70 when the calculated
yield of local bajra was comparable with the average yleld
rate of local dajra in the State as well as in different zones
during the period before the {ntroduction of hybrid bajra

seed. However, independent source of estimation of area
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under hybrid bajra in the 3tate are not easily available. The
only sample survey data from which relevant information may
be obtained is the enquiry into the cost of production of
crops conducted in the State in 1972-73, by the Directorate
of Economics and Statistics of the Union Ministry of Agri-
culture. This was conducted on a properly stratified random
sample of farms in the State as a whole, covering 40O farmers.
In the year 197273 the percentage of area under hybrid dbajra
to the total area under bajra was as small as L.68 per cent.
This is in sharp contrast to the proportion of area under
hybrid bajra estimated by the Statistician for the whole
Statej 14.07 per cent in 1972.73. This is a clear evidence
of over-estimation of sresa under hybrid bajra by the Statis-
tician during the year 1972-73.

| ¥We may, therefore, assume that the area under hybrid
bajra did not exceed more than 5 per cent of the total bajra
area even in the earlicr two years, 1968-70. ¥ith the given
yield rates of hybrid bajra, as we do not conaidor these
yield rates to be over-estimated, and 5 per cent area under
it, we have calculated total production of hybrid bajra for
the years 1968+70. e have, further, estimated and compared
yield rates of local bajra in the State for these two years.
It {s sean that these are fairly comparable to the yleld rates
of local bajra in the State for the 12 years previous to the
introduction of hybrid bajra. This indicates that even during
the yeurs 1968=70 the area under hybrid bajra may not have
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besn nore than 5 per cent of the total bajra area in the
State and definitely not as high as estimated by the Statiati-
cian {8.15 per cent and 10.L4 per cent). In the other years,
1970=73, the area under hybrid bajra can be considered to be
less than § per cent of the teotal bajra area in the State

and surely not as high as 10 to 18 per cent,

HWo have seen that there is no reason to guspect the
egtim@ted sverage yield rate of hybrid bvajra in the State to
be over-estimate. Ye have also seen that the ylield ratss for
the years 1968-69 and 1969-70 have been at least four and a
half times higher than the estimated yleld rate of local
bajra in the years bafora the ihmroduction of hybrid seed in
the Stste. During the years 1970-71 to 1972-73, the yield
rates of hybrid bajra have declined, though still 2 to 3 times
higher than the average yield rate of local bajra. The
reagon for such decline in yleld rate may be attributed to
the drought conditions prevailing in the State in the years
197172 and 197273, but the same cannot be sald to be true
for the years 1973-74 and 1974~75, when the yleld rates of
hybrid bajra, as noted in ocur sample gurvey, vere much lower
as compared to the years 1968-70. The decline in yield rates
in the years 1771=73, therefore, are likely to have been
caused by a soil borne fungus dlsease '"Downy Mildew', which
affected the crop seriously in the later years, than the
drought conditions prevailing during the above years.

- It was expoctéd that hybrid bajra, being a shorter
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duration crop than loeal bajra, the year to yeasr fluctuation
in its yield would be less than in case of local bajra. In
view of this, it is necessary to examins the avallable
evidence about thae fluctuation in the yleld rates of the two
varieties from year to year, as well as from reglon to region,
Three sets of data are available to us for the purpose: {a)
the Statieticlan's eshimateé of yields of hybrid &nd local
bajra &n different districts, (b) the results of the F.V.
trials on hybrid and local varieties in different districts, .
and {e) the results of agronomic experiments in the different.
experiment stations in the State. We now procsed to examine

these data ons by ons.

The Statistician's estimates of average yleld rates of
the two varietics are available for five years; 190869 to
1972-73, for 12 districts (Table 4.3.9). The 'F! teat for
the difference bhatween the variance of the two varietles was
not significant for any district; however, it was significant
when the data for all the 12 districts were pooled, showing
variance of hybrid bajra to be significantly larger. The
coefficient of varlatioa of the yleld rate of hybrid bajra
was little less than that of lecal in 10 of the 12 districts.
Coefficlient of variation with pooled data for hybrid bajra
was slightly lower (40.19 per cent) than for local bajra
(L,2,62 per cont). Thus overall it appesared that while the
absolute variance of the yield rate of hybrid bajra was
slighﬁly lower than that of local bajra, its percentage
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Table 4,3,2 ¢ Per Hectare Estimated Yiold Rates of Hybrid and Local
Bajra in Different Districts by the Statistician,
Department of Agrioculture, 1968«069 to 197273

(Yield kgs./hectare)

- Em m W m o W W e W M W W W W W e MWW m E®Ef e ae e

3r. Districe Avere. Stane Coeffe Avere
NOo. age dard icient age
yield devie of y%eld
of ation vartia- of
Hybrid tion Local
Bajra
1. Hasik 1539 277 7.9 939
2. Dhulia L84 278  18.73 726
3. Jalgaon 1180 1.0 11.86 668
Lo Ahmednagar 1489 315 21.15 885
5. Poona 1648 413 25.06 1036
6. 5Shelapur QL0 91 9.68 512
7. Satara 1152 272 23.63 728
8. Sangli 807 L70 58.2% L7h
9. Aurangabad 832 286 34L.37 502
10, Parbhani 774 271 35.0% L78
1l. Ehir 86s% 4351 352.13 522
12, Osmanabad 856 330 38.55 515

Analysis of Variance of Fooled Data =~ HIV

--ﬂQ--nuﬂﬂl-Q-D#--------

B.5. d.f. Yean s.38.
Between centres §729911 11 520951
within centres 5865203 L5 130337
Total) 11595114 6 207055

Analysis of variance of Pooled Data « Local

--ﬂ--‘“-‘

4.8, d.f. }ean o.8.
Batween centres 1993929 11 181266
Within centras L9856 45 55552
Total 41,93785 56 80246

_’-....--..----urncnnu--—“

.--ﬂ-------'--‘---—"---ﬂ‘—ﬁ

.------’---“--,

Stane~ Coaff~- 'FY

dard iclient value

devi~ of

ation varise-

tion

188 20.68 2.15
143 19.69 3.76
83 l12.42 2.85
186 21.01 2.85
311 30.01 1.76
Ly 8.59 4,29
190 26.09 2.03
278 53.64 2.86
188 37.45 2,30
184 38,49 2.15
307 58.81 2.16
203 39.41 2.63
F = 3,99

Coafficient of variation

Between centres = 63.78 %
wWithin centres = 31.80 &

Total - ‘)0\-19 %

F = 3,268
Coafficlent of variation

Between centres = 6L.15
Within centres = 35.54

4
Total . 42,62 %
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variation around i{ts mean was quite high and, only, slightly
lower than that of local bajra.

The sacond set of data relate to F.V. Trials on the
farmers' fields conducted over seven years, from 1966-67 to
1972-73 (Table 4.3.10), in seven districts. The 'F*! test
ghowed the variances of the vield rates of hybrid and local
bajra to be not significantly different in any distriect. But
test of significance with pooled data showed the variance of
hybrid bajra was significantly higher (as was the case with
the Statistician's surveyl. The comparison of the coaffi-
cients of varistion, however, showed a different picture;
in three out of the five districts the coefficlent of varia-
tion was higher for hybrid bajra, and also with pooled data
the coefficient of variation of hybrid was as large as or
that of local btajra (41,92 per cant and h1-55 per cent respece -
tively). Thus, while the Statisticlan's survey showasd some-
what lower f£luctuations of hybrid bajra yleld, F.V.T. data
4id not reveal any significant differencs.

The data from the different agricultural research
stations of the State was more, but rather difficult to handle
for our purpose. 7Jlest of stgnificance for the difference in
the variances of the yleld rates of the two varieties could
be carried out for only two research stations, and F value
was not significant at any station {(Table 4.3.11). However,
even pooling'the data for all the 10 stations the 'F!' test

turned out to be insignifilcant, showing no significant
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Table 4.3.10 ¢ Per Hegtare Yield of Bajra under Fertilizer and Varietal
Trials on Cultivator's Fields &n Different Districts of
Vaharashtra, 1966=67 to 1972«73 (with L5 kgs. Nitrogen
and 34 kgs. Phosphoric Acid per Rectare) -

(Yield kgs./hectare)

- ey B AR W 4R AE S W m o gy 6P G W Wh 4k W el TP oF ) W 4 T g W e W W W W W = ™

Sr. Diatrict Avers 3tane Coeffe Avere Stan- Coeff- \J et

No. age dard 2Lclent age dard 4icient value value
eld devi- of yield daevi- of
of ation varia- of ation variae-
hybrid tion local tion
bajra

1. Hasik 1:22? 237 18.11 ?g? 116 11.76 4162 2,75%
2, Dhulia - - - ?\3) 59 9.78 - -
3. Poouna %g? 332 35.24. %2? 149 25.42  5.145  2.15

Lo Ahmednagar 1%;? 209 16.45 %%? 356 49.58 2.795 2,80¢
5. Aurangabad ?g% 180 19.50 ?2? 102 1h.46  3.879 2.05

6- Bhir 1‘(}% 723 51.16 - - - - -
7. Satara 56? 109 19.29 370 139 37.56  1.84L5 1.77
(& {3}

---u,-----ﬁﬂﬂﬂﬂﬂﬁﬁ---ﬂ----‘ﬁﬂn‘----

Note: Figures in brackets indicate number of obaservations on which

average is based.
» Shows significance at 5 per cent level.

Analysis of Variance of Pooled Data - BYV

O--QDOQ-------‘-I'-—----

| BeBa d.f. lean .8, F » 2,58
-emmeosemmeaeeace eSS =TT Coefficlont of variation
Between centres 1940262 5 388052  porween centres = 58.16 %
Wwithin centres 2707006 18 150389  Within centres = 36.13 %

Totad L647268 23 202055 Total » 11,92 %

Analyeis of variance of Pocled Data - Local

Be8, defs JFoan s.5. F = 2,52
c e mwemweeens e ® eSS Coefficient of variation

Retween Centres 686281 5 137256 .res = 55.6
wgthin centres 760042 1b 54353 giﬁziﬁngzﬁﬁﬁiis - g;.og é

Total Lh47223 19 76169 Total = 41.50 %
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Table Lk.3.1} ¢ Por Hectare Average Yield of Bajra Recorded in
Different Experiment Stations in Maharashtra by
Adopting Standard Cultural Practices

{Y1e1d kgs./hectara)

‘ﬂ----ﬁ‘--‘-“—-"—-------“ﬁ-------

Sr. Hesearch Avere Stane Cooffe Avere Stane Coeffe e

Ho. Station afe “dard icient age dard iclent value
. yield devie of yvield devi- of
of ation varia« of ation varia-
Hybrid tion Local tion .
1. Hiphud 77 283 36.42 734 8 65.12 2.
(63 (53 L7 5 L7
2, Dhulla 1?3 Wi, 25.5h ?g? 156 18,57 6.0l
3. Karad %E? 520 65,32 - - - -
L. Parbhani 1%?? 705 47.57 - - - ' -
5. Valjapur l?g 285 26.46 - - - -
6. Poona - - - 6 99 58.9 -
(gz 3 58.93
7. Chas - - - 512 251 49.02 -
{6) -
8. Kopargaon - - - 1%2? Luh 29.63 -
9. Jeur - .- = 5,0 173 32,03 -
| {5)
10, sholapur - - - 382 179 4,6.85 -

(3)

- C.- o W AR 48 a W W W = = o SR Ws MR Wk TR U B 4B 0 WM W o & B = -y W % W

Hote: Figures in bracksts indlcate nunber of observations on which
average is based.

Analysis of Variance of Pooled Data « HYV

5.8 Jd+fe Moan s3. F= 210

- ek S W W A AR e W o W o W ® - -:- - e - - coarficienn or variation
Betwosn centres 2546160 & 63650 Between centres = 64,.06 %
Total 61;69527 17 380560 - Total - 49.59 fr"

Analysis of Variance of Pooled Data - Local

- mp S W W v 4 &5 B - - e W W o W W™ W S = e e

8.8, defe Mean s.85. F = 3.34°
L, 427854 etween centres = 98,
3§§§§§“c§§3r§§' 3%31071 38 166607 ¥ithin centres = 54.11 %
Total 9673855 Wb 219860 Total = 62,20 %
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difference in the yield variances of hybrid and local bajra.
A comparison of the coefficient of variation of these two
‘varieties showed that in Niphad coefficient of varlation of
hybrid was lowsr while at Dhulia it was more than that of
local bajra. The coefficlent of variation with the pooled
data of a1l the 10 atations showed hybrid with lesser varia-

tion iﬁ.yield rate (49.59 per cent) than that of loecal bajra
(62,20 per cent),

On the basis of the available statistical evidence,
one 48 led to ths conclusion that, hybrid bajra has not been
able to show consistently lesser year to year or district to
district fluctuation ig vield rate than local bajra.

In the ultimate analysis, the cultivator is bound to
think in terma of the probable net incoma. To the extent
additional net inccme, nedt of additional costs, is not only
significant but also certain or near certain, he would not
hesitate incurring the additional cost on cultivation. The
probles, therefore, sesma to be that of his faith in realising
additional net income by going in for hybrid bajra and con-
eidering the variations {n yield rates there does not seem to
be any reason why he chould not lay faith in the traditional
~wvarlety. Thus, the probability of getting additional net
income may be considered to give us somewhat hetter ground to
explain the decline in area and production of hyhrid bajra.
For the purpose we will consider the estimated mean yield and

coefficient of variation in yleld between years as wall as the
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estimated cost of production of hybrid bajra in case of the
F.V.Ts and experimental etations, Ve find that there is a

£0 per cent probability thét a cultivator will not be able to
recover his cost of production during a year. Similarly, if
we consider the coefficient of variation between districts
{centres) it appears that in about 50 per aent of the districts
{centres) the cultivators may not be able to recover the cost
of production of hybrid bajra. It is not, therefore, surpris-
ing that cultivators, by amnd large; were reluctant to use
hybrid bajra seed.

Eybrid bajra 48 at least one and a half times as expenw
sive to grow &s local bajra on account of the high cost of
hybrid bajra seed, of increased use of fertilizers and of
insecticides which are more or less a must for a profitable
crop. If the yleld variation is anything like 50 per cent,
then it is obvious that the farmer would be reluctant to risk
the much larper cost that production of Sybrid bajra required.
Of course, the situation would be different if the average
yleld rate of hybrid bajra, at the game level of input, were
much larger. Then even this high rate of uncertainty attached
to the average yield rate may not disuade the cultivator from
growing hybrid bajra. This is what is noticed till 1970. The
high variability &in yield rate of hybrid bajra till 1970 did
not appear to adversely affect the net income of a farmer as
the yield rate of hybrid bajra was very much higher (about
two and a half times) than that of local bajra on cultivators'
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fields., Since the yéar 1970 onwards, when the crop was

affocted by a soil borne disease, the yleld rute of hybrid
baJré declined, though the yield happened to be still more
than that of local bajra. Under bh; changed situation, it
i1s clear that the farmers are likely to run the risk, to a

puch greater extent, of incurring & loss in the prbceaa.

_The high variability in its turn would lead to a lesser
use of fertilizers and insecticides. The average input of N
fertilizer by the farmers surveyed by us was much less,
fﬁ;;ﬁiy 20 per oent {4 kg N out of 20 kgs. per acre reco-
rmended) as compared té recommended standards. This, of course,
does not mean that the yleld rate was low malnly because the
fertilizer application was low. The important reason for
thia, as notad earlier, may be the emergence of soil borne
fungus disease 'Downy Mildew'. This disease has, since |
1970-71 onwards, proved the greatest deterrant to extenslon
of hybrid bajra. It has also been noted that during the
last 2=3 years the disease has affected the local bajra to
a significant extent. The real point, however, is that there
in no-known control measure for this disease, once it ’
appeared. Steady eradication of affected plants from the
field and three years rotation of crops have been suggeated

as preventive measures besides the use of resistant varieties.

Qur auﬁvey of the 20 farmers in one village shows that

average net income of a farmer from one acre of hybrid bajra

+

was not higher than his average net income from one acre of
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local bajra growa by him. The data are presented in Table
Le3.12. Adl the inputs, including the home supplied, &3 well
as outputs, in the asbove Table have been valued at market
pricea current during the year of survey (1974=75). The net
profit by hybrid'and local bajra for the 20 farmers ia
reported below 3 '

HYV Loeal
l. Irrigated farms :
(a) Irrigated Bajra 258 308
~{b) Unirrigated Bajra 137 144
2. Unirrigated farms :
large 155 191
Hedium 162 158
Small 69 105
A3} . 129 151

It $8 clear from the above Table that hybrid bajra
ghowed no improvement over the local'variety. This becomes
even wora important when one notes that the labour input por
acre of hybrid was not higher than per acre of local bajra
(Rsw 99.76 for hybrid and Rs. 92.05 for locall. ALl the
inorease in yield of hybrid bajra has gone to meet the extra
cost of the material inputs leaving nothing to the eculti-
vaﬁor. Hathrally, this is the average picture. About a half
of the farmers surveyed showed some net profit while the
other half showed a net loss. Such being the situation it ia
not surprising that not many farmers cared to grow hybrid
bajra in the village and, of course, in the Statae,
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Tabl 1 . S:;aigggtizjeﬁgézfgg on and Receipts from Hybrid and Locul Bajra for a Sample of 20 Farmm';s ia a Village in Aurangabad District,
----- ﬂiﬁ-ﬁ-----ﬁ--ﬁ--‘-‘-_-_-_-_-___‘_'--_--‘“_- - (1““3-)
I!‘I‘iatﬂdﬂ 1 - Y O S " 4p B G W W W G W W o W . © T e NS
Ireigaved Bajra —__ Dry Bajea Largs todtun Small . Drynasrs
i85, % e % RBe o RS e o Es:““““;“- .E;:--------';;“--
| th}ig'ﬁgjrg | :
l. Preparat.ory t.illa @ 60,37 17.85 60.M» 33.48 59.50 23.27 54,82 28.46 L1 .80 21.30 Lel 26,2
2. Applicetion of F.I.K. 31.62 235 17.25 9.56 26,16 10,23 11,68 6.06 37.80 15.%9 gﬁl.h'!?. 10.!3.
3. Applicat.ian of I"artnizem 95 by 28422 19.56 10.84 39.52 15.46 . 10,74 5¢ 57 18,80 9.53 22,15 10 7%
L Seed and Sowling 17.75 523 1775 9.83 18,75 733 18.89 Y.62 18,45 9.41 18.45 8.95
5« After care ' 30.75 2.09 33.75 18.70 30,10 14.08 28.21 14, l':oh 26460 13.55 31l.14 15.10
6- Irrigﬂtim 110-21 L-zj - - -~ - " - - - -
7. Plant Protvec¢tion 6Le75 19.15 19.00 1")-53 60.00 23 b7 S5Lelh3 8 26 L 20 22,52 . Lhi b1 21.53
8. Harvesting and Thrashing 23.25 6.80 12,75 7 .06 15.75 6.16 1 és 7.19 15.60 795 14048 7.02
9, Total Expenditure - 333.)14 100,00 180,50  130,u0 255,68 10G0.00 162,62 100,90 196,25 100,00 206425 C0,00
Yield in quintals: Graln 3.87 2,06 2,67 2.3 ' 1.57 2414
Fodder 11.61 €.18 8.0} 0,99 ! 765 - 717
Value of Yield @ Grain 503.10 267.80 0 347.10 269.00 o 20L.10 278,20
| - Fodder 92,88 | LYl h 61,08 55«20 | ) e 57«30
, Total 595.98 317.24, L11.)8 354420 | 205.30 | 335.56
Profiv - 257 8l 136.74 155.50 161.58 : 69.05 129.3)
lLocal Palira - -it
1. ?Preparato tilla 8 60:’-9’-} 26-75 L3-25 1:-1-15 52-31 41'95 5“-71 36-30 h5-95 39:91 52130 39-73
20 A pficatig of P.Y o L,8.87 21,63 21.?5 18.12 2025 13.63 27.18 18,04 16410 13,98 21.19 15.94
3. Applicat.ion of Fertilizers 37.19 16.46 - 15.28 10.29 13.09 8.69 799 6.5k 9.0% 6.84
Le Ueed and Sowlng 10.06 leolt B 10.50 8.96 11.70 7.83 13,07 6.68 10,40 8,068 10,57 795
5. After care 33.90 1&.62 28 .25 24 .09 27 30 18.13 35.36 23.46 27.30 2372 29.48 22.18
g. %iﬂ a?‘mn \ 10.24 719 - - - - r - - - ~
. ant Protection - - - - - - - - - = “ -
8. Rarvesting and Thrashing 20412 8.90 9.00 7.68 12,50 8497 10.28 6.83 7 280 .77 9.77 7.36
9, Total Zxpenditure 225,92 150.00 117.25 100,00 148.54 100,00 150.69 100,00 115.14 100,40 132,90 100.20
Y " 1s : Grain .1 1.54 2,00 , 1.82 | 1,30 1.67
leld in quinta®® ® Fodder ;.815 3.85 5.00 be35 | 325 bel7
. i I '
v s Gral 1,00 231.00 300,30 273490 195.90 250450
slue of Tield Fodder J‘::1;-.2‘..}30 30.30 - 40,00 Gebs | 26,39 33 36
Total 533.80 261.80 340.00 309.49 ‘. 221.70 283.8

Profit 307.88 144.5% 191.46 158.71 1 105.86 150,96
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Of course, this is a picture when the yleld of hybrid
bgjra had declined due to soil borne disease. Prior to this
1.0. 1969=70, the yleld of hybrid bajra was much higher (about
6 quintals per acre of hybrid bajra against 3 quintals per |
acre of local bajra) on cultivatéra fielda. Considering
these yleld rates and recommended cultural practices, we have
calculated the net profit from both hybrid and local bajra.
The net profit from hybrid bajra worked out to Ra. 22) per
aere a8 gainét Rs. 143 per acra of local bajra. With the
reported results of about 55 per cent larger net income per
acre it was quite in order that larger number of cultivators
took up hybrid bajra cultivation.

The whole exercise can be summarized as below :

The area under bajra in the 3tate increased continue-
ously from 1.8 millien to 2.1 milllon hectares in a matter of
four years, 1965-66 to 1969-70. This increase in area was
also mccompanied by a steady increase in yiold per hectare
during the ahme,poriod. It increased from & low of 202 kgs.
tn 1965-66 to 402 kgs. in 1970-71. This significant rise was
due to the adoption of hybrid bajra seed by increasing number
of farmers since 1966 to 1970. The average yield rate of
hybrid bajra, during this period, was much higher on culti-
vators' fields than that of local bajra. A sharp decline in
the production, area and yield rate of tajra in the State was
noticed since the year 1970-71 onwards. This was partly due
to the drought conditions prevailing during the years 1971-73,



180

the more serious development being the utdo#pread affocta-
tion of bajra crop, beginning with the hybrid variety, by a

s0il borne fungus diszease 'Downy Mildew'.
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Rice 48 one of the important foodgrains grown in Faha-
rashtra. It accounts for about 7 per cent of the total area
under crops (aversge for five years ending 1972-73) and about
11 per cent of the total area under foodgrains and a little
over 24 per cent of the total production of foodgrains in tha
State. Tho purpose of this exercise 1s to examine the
performance of Rice during the period 1956-57 to 1972-73, the
last year for which data on acreage, production ete. are
available. The plan of the study is gimilar to that of fjowar

and bajra.

During the 17 years, since 1956-57, total production
of rice in the 3tate fluctuated betwesn 1.1 and 1.6 million
tonnes, excluding the years of very low production (1965-66
and 1972-73). If one takes all the 17 years into account
(Table L.k.l) the annual compound growth rate of production
comes to -0.60 per cent (Table lk.b4.1A). This decline, how-
ever, 38 due to {nclusion of the two years of very low produc-
tion {1965-66 and 1972-73). FExcluding these two years, we
find that the annual compound growth rate %o be only +3.70
per cent which {9 statisticully insignificant and indlcates
a very low increasing trend in rice production. The annual
growth rate from 195657 ©o 1964-65 Le.e. pre~high yielding
vartieties pericd, was 42,30 per cent, statistically significsnt,
while for the later period i.e. post-HIV seed period, fron
1964~65 to 1971-72 {excluding the years 196566 and 1972-73)
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: Production of Rice in Maharashtra and Its Agro=Climatic Zones,
1956=57 to 1972-73

(Production 1a '00 tonnes)

-‘--------.—--‘-'--ﬂ--------'---“--‘---‘

gg: Year Bombay Hasik  Poona gg%Pa“ é:ggg. ﬁi{:‘ Nagpur ﬁ:gg;ra

1. 1956-57 %802 asg 636 1237 326 218 4399 12102
: 92,11 3.8, 88,09  72.6h  55.16 132.12  93.59 88.99

2. 1957-%8 5385 403 L63 1360 332 199 3829 11971
103.30  79.80  64.13  79.86  56.17 120,60  81..7  88.03

3.  1958-59 6280 531 551 1237 255 154 4,693 13701
120.47 105215  76.31 72.64  43.15  93.33  99.51L 100.75

Le 1959-60 1,868 50}, . 694 1477 503 116 L612 12769
93,38 99.28 96,12  86.73  BL.77 70.30  98.13  93.90

5. 1960«61 5213 505 722 1703 - 591 165 4700 13599
150,80  100.00  100.00 1 .00 100,00 100.00 100,00 1D0.00

6. 1961-62 5863 596 874 1722 4,64, 114 5,07 15038
112.43 118,02 121,05 101,21 78,51  69.09 115.04 110.58

7. 1962-63 5256 499 794 171 588 146 3622 12619
150.82 99,81 109.97 100. 09.49  88.48  77.06  92.79

8. 1963-64 6102 616 795 1449 623 136 5051 14,772
117.05 121.98 110,11  85.08 105.41  22.k2 107.47 108.62

9. 1964-65 5917 602\ 676 1393 694 226 4979 14489
113.50 119.60  93.63 81,79 117.43 136.97 105.9h 106.54

{continued)

281



Table 4.4,1 : (continued)
Sr. ;;;r- ) .B;Q;a ;a:t; P;o;a " Kolha~ puran-  Amra- -H; ue Nahas
o. ¥ pur gabad  vati £p rashtra
10. 1965-66 4L,4,08% 252 335 822 353 123 25260 8819
' 84,.56 49.90 L6 L0 L8 .27 59 .73 TheSh 53.74 64.85
11. 1966-67 | 3333 366 437 1596 263 g0 3349 10479
217 7247 60.52 93,72 Lh.50  LB.L8  71.25  77.05
12, 1967-68 6593 537 559 1264, 352 138 4632 14075
‘ 126.47 106233 T7.42  The22  59.56  83.63  98.55 103.50
13. 1968-69 5376 415 572 1226 L22 172 5000 13183
103.13 82,18  79.22  71.99  71.40 104.2h 106.38  96.9%
lhke 1969-70 5295 34,0 L42 1336 422 168 5670 13673
101.57 67.33 61.23 78.45 7140 101.81 99.36 100,54
15. 1970-71 6873 551 L6 1617 436 181 6339 16461
131.8F 109.11  64.26  94k.95  73.77 109.70 134.87 121.04
16, 197172 5707 404 L84 1547 202 173 5156 13693
109.48 83.00 67.03 90.84 37.56 104.84 109,70 100.69
17. 1972-73 3917 137 119 773 L0 73 2399 7458
- 25,14 2713  16.48  45.39 6.77  Lhe2h  51.06  54L.84

.-------ﬁ----n------‘------“‘--
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Table L.4.1A ¢ Annusl Compound Growth Rates of Production of
- Rice in Maharashtra, 1956=57 to 1972-73
gg: Poriod if:};g;“ Bombay Kasik Poona gsiha- Nagpur
L. 1956-57 0,60 0,12  =3.49% «4.0h® =1.09 <=0.23
1972.73 {0.02;  {0.00) (0.23) {(0.30) (0,06) (0.00)
@2. thG—S? +0,70 ©+1,10 «1.09 =2.12 +0.20 @+2,00%
1971=72 (2.09) {0.25) (0.10) (9.20) (0.01) (0.47)
(Excegt
1965-66)
3. %956-57 $2,30% ¢1,70  +3,70% +L.80 +2,4L0 +1,60
o
Jb . tgéb‘és -007‘0 "'0 .35 "6.67 “‘9 - ‘st -0. 62 ’1 - 20
_ o
1972«73 (0.00) {0.00) {0.16) (0.28) (0.06) {0.M1)
50 t96k-55 "3.20 @"1.10 -2.30 -3.01 ’2-30 *3.50
o
1971-72 (0.32) {0.01) (0.06) (0.20) (0.21) (0.55)
(Sxcept
1965-66)

Notet Figures in brackets ere rz. upto 2 places after decimal.
® Shows significance a% 5‘paf gent level.

@& The
the

aars excluded in these two periods in case of
ndividusl sones are shown by * in Table Lolyede
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it was *3.20 por cent, statistically insignificant. The
nonedrouzht years of the poat-HIV period show an upward
trend. This upward trend in production ia malnly because of
the higher production in the year 1970-71. If we compute the
growth rate of production excluding the year 1970«71, 1t

comes to +0.58 per cent only.

During the entire period under study, the total area
under rice fluctuated between 1.2 and 1.3 million hectaras
(Table L4.b4e2). The annual compound growth rate for the 17
yoars, excluding 1972-73, was +0.50 per cent, statistically
signiflcant (Table Leke2A). During the pre-HYV sead period
upto 1964-65, the area increased by l.b4 per cent. During
the subsequent pericd, the area under the ¢rop was almost
ptagnant (growth rate +1.0 per cent excluding 1972-73). On
the whole, the area under rice in both the periods has not
shown any significant upward or downward trend and practi-

cally remained stagnant.

Like acreage, yield per hectare of rice alaso shows

| no significant trend during those two decades (Table hebel)e
0f course, the annual compound growth rate for the entire
period was =1.03 per cent, but this is mainly due to the
unfavourable conditions in vhe years 196566 and 1972-73
(Table &Lebl.3A)e Excluding these two yeurs we £ind the yleld
rate to be virtually unchanged over the entire period (growth
rate +0.20 per cent). During the poriod of HYV saed (exclud-
ing drought years) tﬁh growth rate was +3,10 per cent but



1972-73

Sfs  year Bomba
NO. Y
l. 195657 4162
100.48

2. 1957-58 4195
101.28
101.68

Le 1959-80 4135
93.83

5., 1960-61 142
100,00

6. 1961-62 L1511
100.22

7. 1962-63 £163
100.51
100.51

9. 196L-65 L4176
100.82

Nasik

731 .
99445

776
105.57

761
103.53

731
99 b5

735
100.00

748
101.77

733
99.73

722
93.23

723

- 732
101?80

740
102,92

742
103.19

732
98,36 101.80

gabad

926
115.75

1010
126425

+ Area under Rice in Maharashtra and Ita Agro-Climatic Zones,

1556-57 to

(Area in '00 hectares)

Anra-
vatl

295
102.78

338
117.77

378
131.70

321
111.85

L957
96.57

5065
98.67

5106
9347

5233
101.95

¥Yahae
raghtra

-ﬂ--“-'“

12126
91.99

12454
9hoh8

12609
95.65

12746
96.69

13182
100,00

13153
99.78

13396
102,62

13527
102,61

13639
203.46

“---------"--------------—“--------

{continued)

L8T



12.

13.

) 2

15.

16.

17.

1565-66

1966-67

1967-68

1968-69

1969-70

1970-71

1971-72

1972-73

4,160
100.43

L4177
100.84

L141
99497

L156
100.33

L1ll,
97.32

L172
100,72

221
101.92

042
97.58

‘----------ﬁ

Rolhae
Hasik Poona pur
716 797 1395
. 8a3 102,12
718 7 1250
97. G3.33 106.15
630 64,6 1403
85.71 89.84 102,71
6G0O 690 1364
81.63 83.45 99.85
585 614 1318
79.59 85.39 96.48
6,8 . B79% 1360
88.16 80.53 99.56
597 g69% 1337
639 L79 1262
86.94 6,62 92,38

1021
127.62

939
117.37

875
109.37

8hi
105.50

852
106.50

£61
107.62

774
96.75

811
101.37

318
110,80

356
124..0L

178.83

3u2
119.16

348
121.25

323
112,54

333
116.72

338
118.11

Mahae
Hagpwr'  paghtra
L7754 13091%
93.00 99.31
5204 13551
, 101.38 102.80
5251 13313
102.35 100,99
3 13281
10,.71 1G0.75
5413 13244
105.45 100.47
5L8 13426
2858 101.65
5507 13340
107.28 101.19
5277 12848
102.80 97 47

881



Table L.L.2A 3

--------ﬂ------“--“‘-ﬁ-

1Y o
No.

1.

2.

3

L.

@5,

Period
1956-57
to
1972-73

1956=57
to
1571=72

1956=-57
Lo
1964-65

1964~65
Lo
1972-73

1964-65
to
1971-72

189

Annual Cowpound Growth Rates of Area under Rice
in taharashtra, 1956-57 to 197273

¥ahae
rashtra

+0,30%
{0.46)

+0,50%
(0.28)

+1.40%
{Oukd)

«0,32
(0.05)

4] .,00%
{0.,72)

Borbay

o N 4 e S W e W g W & B W =

-0,07
{0.04)

0.00
(0.G0}

«0.05
(0.00)

"0.16
{0.08)

0.00
(0.00)

dasik Poona

"1 ] 60*
(0.96)

-10 67“
(0.49)

- 0,67
(0.15)

-0.69%
(0.61)

+1 400
(0.69)

"2.17’
(0.44)

-h-55°
(0.86)

- -L-IO
(0.90)

Xolha=-
pur

Hagpur

+0,20
{0.05)

+0,50
(0.17)

+2.,70%
(0,76)

-1,37#
(0.75)

-0-87
{0.31)

+1,10%
(0.55)

+1 .50
(0.68)

+1,00
(0422)

-----ﬂ“'--‘---‘-ﬂ---ﬂ-----------

Note: Figures in brackets are rz, upto 2 places after

decimale.

& Shows significance at 5 per cent level,

@ The years excluded in thess two periods are shown
by * in Table h.b.2.
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Table L.b,3

)
2.
3.
be
5e
6.
7.
8.

9.

Year

1956-57

1957-58
1958=59
1959-60
1960=61
136162
1962-63
1963-64

196465

Bombay

1153
91.58

1283
101.91

1,88

118.19

1177
93.49

1259
100,90

1412
112.15

1262
100.24

14,66
119.&&

1417
112,55

. Sr.
Hoe

- g A @b W W o

Kasik

662
96.50

519
75.66

697
101.60

685
99.85

686
100.00

797
116.18

680
99.12

as2
124.20

Poona

973
$6.91
684
68.13

788
78.49

961
95.72

1004
100.00

1193
118.82

1072

1071
106.67
923 -
91.93

Kolhae

pur

1019
81.78

1099
88.20

980
78.65

1092
88,20

1246
100.00

1222
93.07

1167
93.66

1174

9.22

Auran-
gabad

L85
62.15

L3
60,02

333
L5.39

677
91.73

738
100,00

538
72.90

662
89.70

672
91.05

687

Anrae
vatl

98} -

 170.90

815
141.98

620
108,01

Ly
7735

574
100,00

386
67.25

431
75.09

359
62454

70
122.

{1ie1d kgs./hectare)

Hagpur

---ﬂ-’--“

B3
107.31
836
91.26
1007
109.93
957
104 .47
916
100.30

1090
118.99

715
78.05

988
107.86

952
103.93

: Per Hoctare Yield Rate of Rlce in Maharashtra and Itas Agro-Climatic Zoney,
1956=-57 to 1972-73

rashtra

998
96.61

961
93.03

1086

105.13

1001
96.90

1033

100.00

1142

110.55

L2

91.19

1113
. Y0774

1061
102.71

{continued)
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