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FOREWORD

It is a well recognized fact that the level of agricultural production in India is one
of the lowest in the world and it is only by the exploitation of scientific methods of agrizul-
ture that we can hope to increase our agricultural production to the level necessary for
providing a reasonable standard of living to the country’s population. Properly planned
and conducted field experiments provide a reliable basis for propagating improved agricul-
tural techniques among farmers. A number of research institutes and other experimental
centres are functioning under the Central Ministry of Agriculture, the Commodity Commit.
tees and the State Governments, in which research on agricultural problems is going on.
The need for an integrated account of the researches done in these organisations and
institutions in the country has been felt for a long time, particularly in the context of
planning, The absence of such a unified account has often led to duplication of work and
delay in the utilisation of the results for practical farming. The Institute of Agricultural
Research Statistics of the Indian Council of Agricultural Research has, therefore, rendered
a most timely service by preparing a compendium of all agricultural field experiments
conducted in India upto 1953 and similar compendia are under preparation by the Insti-
tute for subsequent years. '

» -

The present compendium contains critical summaries of results of experiments
bearing on important agronomic factors such as the responses of crops to fertilizers ard
manures, inter-relationship of fertilizers, varieties and cultivation practices and other infor-
mation of value for giving sound advice to farmers in different regions.. I am sure that
these results will be fully utilised by agricultural institutions, research workers, planners
and extension organisations. The chief merit of the present publication is that it brings
together in one place the results of experimentation carried out under diverse soil, climatic
and agricultural conditions obtaining in India. Workers in one State can thus supplement
data for their own area by results from other regions where conditions may be similar and
thereby re-inforce their own conclusions. For the same reason I hope that this publication
will be of use to workers in other countries also.

A Standing Committee consisting of the Agricultural Commissioner with the Governs
ment of India, the Director, Indian Agricultural Research Institute and the Statistical
Adviser, Indian Council of Agricultural Research, has been set up to provide general
guidance to the work under this scheme. I congratulate the members of this Committee
and in particular the Statistical Adviser and his associates at the Institute of Agricultural
Research Statistics for bringing out this compendium. The preparation of this compendium
has been made possible only by the whole hearted co-operation of the States and other
organisations in making available the results of their experimental researches for this pur-
pose. My thanks are due to the officers of the State Departments of Agriculture and other
institutions for participating in this work. I hope that the present series will be followed
by periodical publication of similar compendia for later years, in order that the avail
ability, in a consolidated form, of results of scientific experiments in agriculture in India
may be maintained up-to-date, '

A.D. Panbir
New DeLui, Vice-President,

August 20, 1962, Indian Council of Agricultural Research. |




PREFACE

A large number of agricultural field experiments on different problems is being con-
ducted in the country by Central and State Governments, Research Institutes, Commodity
Committees and other organisations engaged in agricultural research. In addition, a
number of schemes involving field experimentation is sponsored by the Indian Council of
Agricultural Research in different States. The absence of a unified record of the results of
these various experiments has considerably handicapped planning of further research and
development and has often led to duplication of efforts.

Vaidyanathan brought out in 1933 a useful catalogue of manurial experiments con-
ducted in India till then. Considering that Vaidyanathan’s work was confined to manurial
experiments and the fact that an enormous increase has taken place in the number and
. scope of agronomic experiments in recent years in India, the Indian Council of Agricul-
tural Research launched the scheme of National Index of Field Experiments in 1954. The
object of the scheme was two-fold : '

(i) the preparation of compendium of all the field experiments for the period 1935-53
and '

(ii) the preparation of index cards for individual experiments from 1954 onwards.

Under the scheme, results of all agricultural field experiments other than purely
varietal trials were to be consolidated. Subsequently at the time of the extension of the
scheme in 1959 it was decided that the compendium would be prepared in the first instance
for the period 1948-53 and a similar compendium would be prepared for the period 1954-
59. The present series for the period 1948-53 has been prepared in pursuance of this
decision, ‘

The compendium is divided into 15 volumes one each for (1) Andhra Pradesh (2)
Assam, Manipur and Tripura (3) Bihar (4) Gujarat (5} Kerala (6) Madhya Pradesh (7)
Madras (8) Maharashtra (9) Mysore (10) Orissa (11) Punjab, Jammu & Kashmir and
Himachal Pradesh (12) Rajasthan (13) Uttar "Pradesh (14) West Bengal and (18§) all
Central Institutes. In each volume back-ground information of the respective State
regarding its physical features, soils, rainfall and climate, agricultural productidn and area
under different crops is given. A map showing different regions of the State, soils and
agricultural research farms is also included. The experiments reported in each vclume
have been arranged cropwise for each State, All the experiments belenging to a particular
crop at various research stations are grouped together. For a particular crop, experiments
are arranged according to the following classification :

Manurial (M), Cultural (C), Irrigational (I), Diseases, Pests and Chemicals other
than fertilisers (D), Rotational (R), Mixed Cropping (X) and combinations of these
wherever they occur (e.g., CM as Cultural-cum-Manurial). Experiments in which crop
varieties also form a factor are denoted by adding V to their symbol and are given together
(e.g., MV as Manurial-cum-Varietal). The results of an experiment are given zlong with
other basic information such as rotation of crops followed, cultural practices adopted, etc.

For making maximum use of the experimental data all the important tables giving
the average yields of various treatments along with the appropriate standard errors have
been presented. No attempt has, however, been made to summarise the data of groups of
experiments on any particular item and to draw any general conclusions. This will be
done for the period 1948-59 while publishing the compendium for the period 1954-59,

This publication is the result of the co-operative endeavour of a large number of
persons both at the Centre and in the States. I should particularly mention in this connec-
tion, guidance and help rendered in the formulation of the scheme by Dr. D.J. F inney
F.R.S. of Aberdeen University, Scotland, during his stay at the Institute of Agricultural
Research Statistic§ as an F.A.Q, Statistical Expert in 1952-53.

&
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At the Institute of Agricultural Research Statistics, the work under the scheme was
carried out under the supervision and guidance of Shri T.P. Abraham, Assistant Statistical
Adviser. Shri G.A. Kulkarni, Statistician, looked after the detailed working of the scheme.
These officers have been largely responsible for the preparation of the manuscript of the
compendium and it is a pleasure to thank them for the hard work they have put in for gett-
ing this compendium ready. Messrs O.P. Kathuria, B.V. Srikantiah, M.L. Sahni, B.P.
Dyundi, §.D. Bal and P.K. Jain of the statistical staff of the Institute deserve special men.
tion for their careful scrutiny of the data and preparation of the material ‘or the eompen-
dium. Thanks are also due to Dr. Uttam Chand, Professor of Statistics, now with the
Central Statistical Orgainsation, Shri K.S. Avadhany, Assistant Statistician, also now with

the Central Statistical Organisation, and Shri K.C. Raut, Statistician in this office who were
associated with the scheme in its initial stages.

The burden of collecting data from original records by visiting different research
stations and the analysis of a large number of experiments, only the primary data for
which had been recorded in the files, fell on the regional staff appoinied by the Indian
Council of Agricultural Research in different States. They deserve to be congratulated
for the patient work they have put in. The State Departments of Agriculture, Central
Institutes and Commodity Committees made data for the experiments conducted within
their jurisdiction readily available. The Indian Council of Agricuitural Research acknow-
ledges this willing co-operation without which the consolidation of the results would not
have been possible. Various State officers who helped the project by making the data
accessible to the satistical staff of the project and worked as the regional supervisors for
the scheme also deserve thanks by the Council for their active help. The lis: of names of
the regional supervisors is given on the following page.

V.G, Pansk
New DeLrny, Statistical Adviser
August 16, 1962. Institute of Agricultural Research Statistics

(I.C.AR)



(iii)

REGIONAL SUPERV1SORS FOR THE SCHEME OF THE NATIONAL INDEX
OF FIELD EXPERIMENTS

Region and ’ Regional Supervisors :
headquaters
1. ANDHRA PRADES_H Suri D.V.G, KRISENAMOORTHY,
[ (HyDERABAD) Deputy Director of Food Production, Andhra Pradesh.

SuR1 JacansatH Rao,

Joint Director of Agriculture (Research), Andhra Pradesh.
Dr. Kuapruppin Kuan,

Joint Director of Agriculture (Research), Andhra Pradesh,
Dr. WaHIUDDIN,

Headquarters Deputy Director of Agriculture (Research),
Andhra Pradesh,

2. AssaM, MaNIPUR AND SH_I;I L.K. HANDIQUE, '
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Director of Agriculture, Assam,
Dr. S.R. BarooOHA,
Director of Agriculture, Assam.
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(SABOUR) Principal, Agriculture College, Sabour.
Suri R.S. Roy,
Principal, Agriculture College, Sabour.
4., Krrara Suri N. Suankara MENON,
(TRIVANDRUM) Director of Agriculture, Kerala.

Suri P.D. Nair,
Director of Agriculture, Kerala.

5. Maouva Pravesu =~ Dr, T.R. MEHTA,
(GwaLIOR) Principal, Agriculture College, Gwalior.
6. Mabras Sur1 C.R, SHESHADRI,
(CotMBATORE) Vice-Principal & Secretary, Research Council, )

Agriculture College, Coimbatore.
SHRI P.A. VENKATESWARAN,
Vice-Principal & Secretary, Research Council,

: Agriculture College, Coimbatore.
LATE SHrT M. BHAVANI SANKARA Rao,
Vice-Principal & Secretary, Research Council,
Agriculture College, Coimbatore.
Suri T. NATARAJAN,
Agronomist & Secretary, Research Council,
Agriculture College, Coimbatore.

Sur1 A.H. Sarma,
Extension Specialist & Secretary, Research Council,
Agriculture College, Coimbatore.

7. MAHARASHTRA & Sur1 D.S. Ranca Rao,
GuJArAT (FoRMER Statistician, Department of Agriculture,
BomBay STATE) Poona,
(Poona)

Owing to transfers and other changes more than one Regional Supervisor have been shown agamst
several states as these officers have acted as Regional Supervisors during different periods from 1955 to
1962, :
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Suri P.S. Sanora,
Satistician, Department of Agriculture, Punjab.
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Satistician, Department of Agriculture, Rajastan.

Dr. K. KisHEN,
Chief Statistician to Govt. of U.P,
Department of Agriculture, U.P.

SHR1 S.N. MUKHER JEE,
Statistical Officer,
Directorate of Agriculture,
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Dr. S. Basu,

Statistical Officer,
Directorate of Agriculture,
West Bengal.




ABBREVIATIONS COMMON TO EXPERIMENTS ON ANNUAL AND

PERENNIAL CROPS AND EXPERIMENTS ON CULTIVATORS’
FIELDS

Crop :- In the top left corner is given the name of the crop on which the experiment

is conducted. Within brackets along side the crop is mentioned the season wherever the

information is available. /

Ref :- Against the sub-title ‘reference’ is mentioned the name of the State, the year
in which the experiment is conducted and the serial number of the experiment for that year
given in brackets.

Abbreviations adopted for States are as follows :-

AP.  Andhra Pradesh ~Mn.  Manipur

As, Assam Mh.  Mabharashtra

Bh, Bihar Ms. Mysore .
DL Delhi M.P., Madhya Pradesh

Gj. ' Gujarat Or. Orissa

H.P. Himachal Pradesh Pb. Punjab

JK.  Jammu & Kashmir Rj. Rajasthan

K. Kerala Tr. Tripura

M. Madras U.P.  Uttar Pradesh

W.B.  West Bengal

Repetition of the experiment in other years is indicated in the same line against

‘reference’ by stating the year and serial number for each repetition side by side e.g. U.P.
53(19)/52(42)/51(20) etc.

Site :- Name of the Research Station is mentioned along with the place where it is
located, e.g. Agri. Res. Stn. for Agricultural Research Station.

For Central Institutes, the corresponding standard abbreviations have been adopted
e.z. LAR.L for Indian Agricultural Research Institute.

Type :- Abbreviations used against this item are one or more than one of the
following : —

C—Cultural ; D—Control of Diseases and Pests ; I—Irrigational ; M—Manurial;

R—Rotational ; V-—Varietal and X—Mixed cropping e.g. CM is to be read as Culturale
cum-Manurial, :

Results :~ Information under this heading should be read against the following
items :— ' '

(i) General mean. (i) S.E. per plot. (iii) Result of test of significance. (iv)
Summary table (s) with S.E. of comparison (s).

Abbreviations used in the text of the experiments :-

ac.—acre. C.L.—Cart load.
Ammo. Phos.—Ammonium Phosphate, C.M.—Cattle Manure.

. AIN—Ammonium Nitrate. C/N—Chilean Nitrate.
A/S—Ammonium Sulphate. C/S—Copper Sulphate.
B.D.—Basal Dressing. ~ F.M.—Fish Meal or Fish Manure.

B.M.—Bone Meal. _ F.W.C.—Farm Waste Compost.



A.

C.

(vi)

F.Y.M.~Farm Yard Manure. N-Nitrogen.

G.M.—Green Manure. Nitro phos—Nitro phosphate.
G.N.C.—Groundnut cake. P—Phosphate,

K—Potash. Pot. Sul.—Potassium Sulphate.
Ib.— Pounds. Super—Super Phosphate.
M.C.—Municipal Compost. T.C.—Town compost.

Mur. Pot.—Muriate of Potash, ~ Zn. Sul.—Zinc Su'phate.
BASAL CONDIT1ONS

Information under the above heading to be read against the following items :

For annual crops :

(1) (a) Crop rotation if any. (b) Previous crop. (c) Manuring of previous crop.
(State amount and kind}. (i) {a) Soil type. (b) Soil analysis. (iii} Date of sowing/
planting.  (iv) Cultural practices. (a) Preparatory cultivation. (b) Method of
sowing/planting. (c) Seed-rate, (d) Spacing. (e) No. of seedlings per hole. (v)
Basal manuring with time and method of application. (vi) Var.ety. (vii) Irrigated
or Unirrigated., (viii) Post-sowing/planting cultural operations. (ix) Ramfall during
crop season (State name of the season along with the month}. (x) Date of harvest,

For perennial crops :

(i) History of site including manuring and other operations. (1) (a} Seil type. (b)
Soil analysis. (iii) Method of propagation of plants. (ivj Variety, (v) Date and
method of sowing/planting. (vi) Age of seedling at the time of planting. (vii) Basal
dressing with time and method of application. (viii) Cultural operations during the
year. (ix) Inter cropping if any. (x) Irrigated or Unirrigated. x1) Rainfall during
crop season. (xii) Date of harvest,

For experiments on cultivators’ fields :

(i) (2) Crop rotation, if any. (b) Previous crop. (c) Manuring of previous crop.
(i) Soil type in general. (iii) Basal manuring with time and method of application,
(iv) Variety. (v) Cultural practices. (a) Preparatory cultivation. (b) Method of
sowing., (c) Seed-rate. (d} Spacing. (e} No. of seedings per hole. (vi) Period of
sowing/planting per hold. (vii) Irrigated or Unirrigated. (viii) Post-sowing/plaxnting
cultural operations. (ix) Rainfall during crop season, (x} Period of harvesting.

DESIGN
Information under this heading to be read against the following items ;

For annual crops :

(i) Abbreviations for designs : C.R.D.—Completely Randomised Design ; R.B.D.—
Randomised Block Design ; L. Sq.—Latin Square ; Confd.~ Cen‘ounded ; Fact.—Fact-
orial. (other designs and modifications of the above to be irdicated in full), (i) a)
No. of plots per block. (b) Block dimensions (iifj No. of replications. (iv' Flot
size. (a) Gross. (b) Net. (v) Border or guard rows kept. (vi) Whether ireat-

ments are randomised {scparately in each block).

For perennial crops :

(i} Abbreviations for designs : C.R.D.—Completely Randoriised Design ; R B.D.—
Randomised Block Design; L. Sq.—Latin Square ; Conid— Confounded. (other
designs and modifications of the above indicated in full). (ii) {a) No. of plots per
block. (b) Block dimensions. (iii) No. of replications. (iv) No. of trees/piot. (v)
Border or guard rows kept. (vi) Are treatments randomised.

For experiments on cultivators’ fields :

(i) Method of selection of experimental sites. (ii) No. and distribution of experiments.
(iii) Plot size. (a) Gross. (b) Net. (iv) Whether treatraents are randomised.




A.

(vii)
GENERAL

Information under this heading to be read against the following items :—

For annual crops :

(1Y Crop conditions during growth with date of lodging, if any. (ii) Incidence of
pests and diseases with control measures taken. (iii) Quantitative observations taken
(iv) In case of repetition in successive years—(a) from what year to what year, (b)
whether treatments were assigned to the same plots in the same manner every year,
(c) reference to combined analysis, if any. (v) In case of repetition in other places,
(a) names of the places along with reference, (b) reference to combined analysis, if
any. (vi) Abnormal occurrences like heavy rains, frost, storm etc., if any. (vii) Any

other important information.

For perennial crops :

(i) Crop condition during the year. (i) Incidence of pests and diseases with control
measures taken. (iii) Quantitative observations taken. (iv) In case of repetition in
successive years—(a) from what year to what year, (b) reference to combined
analysis, if any. (v) Abnormal occurrences like heavy rains, frost, storm etc., if any.
(vi) Any other important information.

For experiments on cultivators’ fields :

(1) Crop condition during growth. (ii) Incidence of pests and diseases with control
measures taken. (iii) Quantitative observations taken. (iv) In case of repetition in
successive years, (a) from what year to what year, (b) whether treatments were
assigned to the same plots in the same manner every year, (c) reference to combined
analysis, if any, (v) In case of repetition in other places names of places along with
reference. (vi) Abnormal occurrences, like heavy rains, frost, storm etc., if any. (vii)
Any other important information.



GLOSSARY OF VERNACULAR NAMES OF CROPS

é i . i ‘
S. No. ; Name of Crop Botanical name Assamese | Bengali Oriya Telugu ‘ Tamil {' Malayalam | Kannada Marathi Gujarati | Hindi llzunjabg i&
! e U S . S U R R e ashmir
1. Paddy Oryza sativa L, Dhan Dhan Dhano Vadlu, Nel Nellu Bhatta Bhat Dangar Dhan ; Chaul ;
Biyyamu Chawal Dhan
2, Wheat Triticum Sativum Gaum ; | Gam Gaham Godumalu Kothumai| Gotha- Godhi Gahu Ghahu Gehun Kanak
Lamk ; Triticum Ghehu ] i mbu
aes tivum L, |
3. Jowar Andropogon sorghum — s Jowar Juara Jonna Cholam Cholam Jola Jowari ; Jowari ; Jowar ; Jowar
Brot ; Surghum vulgare ; Jondhla Juar Juar
Pers. !
! i
4, Bajra Pennisetum typhoides — . Bajra Bajra Sajja Kambu i Kambu | Sajje Bajri Bajri Bajra ; Bajra
stapf’ Ex Hubbard § y ! ‘1
5. Nagli Eleusine caracana Gaertn. — Marwa Mandia |Ragi, chodi Keppai; Muthari ; | Ragi Nagli ; Nagli ; Ragi ; Man- | Mandhuka ;
C oragi Ragi M achni Bavto dika; Marwah] Mandhal
6. Gram Cicer arietinum L, Butmah Chola Boot Sanagalu Kadalai ; Kadala Kadale Harbara Chana Chana Chhole ;
Sundal Chana
' Kadalai
7. Chinamug Phascolus aureus Magu- Sonamug Mung Pachape- Pachaipayru;{Cerupayaru; Hesaru Mug ; Mag Moong Moong ;
(Green Gram) Roxb. mah salu Pasipayaru | Payaru Chinamug Mug
8. Wal Dolichos lablab L. Desi ¢ Deshi Jhata Anapa Mochchai: Ramacha Avare Wal Wal Sem Lobia
(Indian bean) Urahi ; shim Simba desi
9. Tur Cajanus cajan Arhar ' Arhar Harad Kanduly Thuvarai Thuvaran = Thogari Tur Tuvar Arhar . Harhar ;
(Pigeon Pea) Milsp ; Cajanus { payaru | ' Arhar
Indicus sprengl | j ! ‘
| ] ‘ ‘ i :
10. | Lentil Lens esculenta Masur- | Masusi | Masur Chiruse- Masur —— | Mascoru | Masur i Masur | Masur | Massar
‘ Mocnch. mab ! naga paruppu | belk i | :
{ i H h
1. | Pea Pisum arvense L. Motor i Chota ; Bada- Desaval Pattaani —_— i Holada Vatana ; i Vatana Mauttar ! Muttar
| Pyaramatar| china Batnij ; bataani Matar ! |
12. Sweet Potato Ipomoea batatas Lam. Mitha Mishti Kanda- Chilaga- Seeni Cheeni ‘ Genasu Ratalu Shakaria Shakar- ' Shakar-
Aloo i Aln mula dadumpa kilangu kizapgu | kandi kandi
13. Tapioca Manihot utilissima ;, Simolu Simul — Karra \ Maravalli i Mara Mara Tapioca —_ Tapioca j Tapioca
Manihot esculenta Crantz, Alu Al Penda- Kizhangu; cheeni genasn ;
lamu Kuchi i i

Kizhangu

———

T

(wa)




GLOSSARY OF VERNACULAR NAMES OF CROPS (Contd)

S. No. Name of Crop Botanical name ‘Assamese Bengali Oriya
14. Onion Allium Capa L. Piyaz Piaj Peas ;
Ul
15. Tomato Lycopersicum esculentum Belahi Belati Bilati
Mill. begun baigan
16. Sugarcane Saccharum officinarum L. Kuhiar Akh —_—
17. Cotton Gossypium spp. Kapah Karpas ; Kapa
! Tula
18. Groundnut Arachis hypogaea L, China Cheena China
Badam badam badam
19. Chillies Capsicum frutescens L. Jalakiya Lanka ; Lanka
Marich
20. Garlic Allium sativum L, Nohoyu Rashun Rasun
21, Ginger Zingiber officinale Rosc. Ada Ada Ada
22. Turmeric Curcuma longa ; Curcuma Halodhi Halud ; Haldi
domestica Val. Haldi
23. Guar Cyamo psis psoraloid es Thupi Guar Gunar ;
(Cluster bean) Dec. Urahi chhuin
24. Lucerne Medicago sativa L, Lucerne Lucern Lusarna
ghah
25. Barseem Trifolium alexandrinum L. - Barseem Gini

ghasa

Telugu Tamil Malayam
Ul Vengayam | Ulk
Tomato Thakkali Thakkali
Cheruku Karumbu | Karimbu
Pratti Paruthi Paruthi
Nelash- Nilkadalai { Nilakk-
anga adla?
Mirapak- | Milakai Mulaku
aya -

Vellulli Poodu ; Vellu-
Vella thuli
podu

Allam Tinji Inchi

Pasupu Manjal Manjal

Goruchi- Kotha- Kothavara

kkudu varnkai

Garam Kuthirai- Lucerne

Masal masal

—

e

Kannada

Eerulli

v

Tomato

Kabbu

Hatti
Kadale
kayi

Menasina
kayi

Bellulli

Shunti ;
Alla

Arisina
Gori kayi
Kudure

masale

———y

Marathi Gujarati Hindi Punjabi &
Kasbmiri
Kanda Dungli ; Piaz Ganda ;
Kando Payaz
Welwangi;| Vilaiti Tamatter Tamatar
Tambata wagan ;
Tomato
Oos Sherdi Ganna ; Kamad ;
Kamad ; Ganna ;
Naishakar | Eakh
Kapus Kapas Kapas Kapah
Bhuimug Magafali Mung- Mungfali
phali
Mirchi Marcha Lalmirch Lalmirch
Lasun Lasan Lehsoon Thom ;
Lassan
Ale Adu Adrakh Adrak
Halad Haldar Haldi Haldi
Y
Guwar Gavar Guar Guara
Lasup ghas;] Gadab —_ Lustan
Vilaiti Rajko
ghavat .
Barsim Barsim Barseem Barseem
gavat

(x1)
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MAHARASHTRA STATE

1. GENERAL DESCRIPTION

The present Maharashtra State came into existence on Ist May 1960 as a result of
bifurcation of the former bilingual Bombay State into two states of Maharashtra and
Gujerat. It comprises of 26 districts (enumerated under physical features). The state it
bound by Gujerat and Madhya Pradesh on North, by Mysore on South, by Andhra-Pradesh
on South-east and bart of Madhya Pradesh on East. On West, lies the vast Arabian Sea.
The State has a coast running nearly 350 miles. The State occupies an area of 118,608
square miles. (or 75.9 million acres). Area according to village records (i.e. reporting
area) is 76.0 million acres, The distribution of area under different categories is as follows.
(Figures for reporting area for 1956—57).

(000 Acres)

1. Land not available for cultivation. (Barren and Un Cultivable

+land put to non-agricultural uses). 6,303

2. Forests. 13,377
3. Permanent pastures and other grazing land. ’ 3,729
4. Area under misc. tree crops not included in net area sown. 535
5. Culturable waste. 2,302
6. Fallow land other than current fallows. 3,626
7. Current fallows. 2,407
8. Net area sown, 44,208
9. Total cropped area. 46,382
10. Area sown more than once. 2,087

2. PHYSICAL FEATURES

Physiographically, the State lies in two main natural regions (i) peninsular hills and
plateau region and (ii) Western ghats and coastal regions. The sub-regions of these main
regions and the ultimate divisions of each sub-region are given below.

Natural-Region Sub-Region Natural Divisions.
1. Peninsular Hills 1.1 North 1.11 Vidarbha division
and Plateau Deccan Sub- 1.12 Marathawada division
region. region. 1.13 Bombay Deccan Northern
Division,

2.11 Greater Bombay Division

2. Western Ghats 2.1 Konkan 2.12 Bombay Konkan Division
and coastal sub~region
region.

The North-Deccan sub region includes. the northern districts of Bombay Deccan,
parts of north Hyderabad i.e. the present districts of the Marathwada and the Vidarbha
region. The area forms the north western part of the peninsular plateau and is bound cn
the north by the Satpuras and on the west by Western Ghats. The area generally slopes
from west to east except in the north where river Tapti flowing West-wards enters into
the Arabian sea. The major portion of this sub region lies in the rain shadow of the Ghats
and except a narrow strip along the Ghats, the area is dry and the rainfall is low.
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The Konkan sub-region includes the west coast of the Indian Peninsula consisting
of Greater Bombay division and Bombay Konkan divisicn. The principal frature
is that the Western Ghats runs north to south roughly paralle]l to the coast. Tke sub-

region thus comprises of area of very varied topography with cousequent wide variat.cns
in the climatic features.

The districts in the different divisions are as below :—-

Division Districts
(1} Vidarbha Division. Amravati, Akola, Yeotmal, Wardha,
Nagpur, Bhandara, Chanda and Buichana.
{ii) Marathwada. Parbhani, Nand«d, Aurangzbad,
Osmanabad, ard Bhr.
(iiiy Bombay-Deccan Northern East Khandesh, Wast Khandesh, Ahmed-
Division, nagar, Poona, XNorth Satara, >Sotth
Satara, Kolhapur and Sholapur.
(iv) Greater Bombay Division. Greater Bombav,
(v} Bombay-Konkan Division. Thana, Kolaba, and Ratnagiri.
3. Soils.

The soils of different regions are described as below :—

(i) Vidarbha division :—In the plain tracts of this division, the regur or the black
cotten soils of the first quality or heavy type are found. They cecupy central plains of
Berar, Purna valley, the Wardha valley and stretching to just cast of Nagpur. There
soils are largely deep black loam which bake into a solid ma-s in “he beginning of dry
weather. The depth of soil varies from place to place upto a stratum of unknown depth.
They reach their greatest depthin the valleys into which thev have berr washed as a fine sit
from the higher lands. This soil is locally known as ‘ameal kali’. 1t is o very fine structure,

The soils of the plains rest on a layer of karl of light vellow colour, Black soil
containing small percentage of lime in this tract in a finely powdered state is known as
‘Kali’. If there is still higher percentage of lime present in the form of rodules as large
as peas, the soil is known as ‘AMorandi’. These soils are comparatively lighter in texture and
less fertile, and found particularly in places by the sides of Wardha river and in some parts
of Akola and Amravti districts.

Bordering this central plain to the north and south, lie second quality of medivm
regur soils. Not so black in colour, often brown, less deep in cha acter, carrying more
stones and lime and occupying rather higher areas, these constitute soils of “ess mature tvpe
intermediate between the immature thin red and brown soiis on the trap high lands and

full regur of the plain. Wuntalug is predeminatly hilly, the soils here are locally known
as follows +—

{i) The shallow stony soils found on high lying places are called ‘bardi’. (it} The
layer of red soil overlving trap rock of murrum on the plateau is knewr as “Murmat”’.
(i) A shallow hilly soil interspersed with stones and boulder is krown as ‘gofar’.  (v)
The patches of greyish coloured marly soils which occur in subh soil heing impervious to
water are known as ‘chopan’ and (v} Land lying high or on slopes liable to dry up
quickly is known as “pashar”.

(ii) Marathawada division : —Deep black soils, medium black soil, and laterite are
the predominating types of soils in the tract. Only a portion of Bidur districtis covered
by laterite, a tract of deep black soil runs west covering the Aurangabad and Parbhani
districts on the north and Bin in the south. Remaining portion of the division is occupied
by medium black soils.
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(iii) Bombay Deccan Northern division :— Medium black soii on trap {Kal)
characterises much of the area. The soils of East and West Khandesh are similar to these
of Broach and Surat. Strips of rich deep black alluvial soil are found (10 to 20 miles wide)
on both sides of Tapti and Girna rivers. In addition red soils (mal), reddish black soil
and a light brown soil called bared are found on hilly slopes.

The districts of Nasik, Poona, Ahmednagar, North and South Satara, and North-
east portion of Kolhapur comprise the Deccan Plateau and are covered by soils derived
from Deccan trap and derived in situ, Broadly three types of soils can be distinguished.
They are : (i) Coarse and grey as light brown soil (Tandi), (i) Medium black soils (Kali),
(i) Coarse and gravelly soil along the ghats. The soilsin the valley and along river
banks are black and of medium depth and rich in fertility. With the approach of hills, the
soils are grey or light brown. The red soils are usually found on hill tops.

The coarse, shallow murmad soils are found scattered throughout the Deccan, more
specially in Mawal tract, the high lying strip of land running along the Western Ghats.
The medium black soils, found in the east of the Mawal tracts, are loamy to clay lcam in
texture. The lime reserve in these soils is high, and frequently occurs in the form of
nodules of Kankars. Red or reddish black soils are found on hill tops, along the ridges
and down the slopes, particularly where there is heavy rainfall and a moist hot climate.
The soils are laterite in Mahabaleshwar where the red soils are formed from a trap.
They are fertile and grow good garden crops, such as vegetables and potato.

(iv) Bombay Konkan Division: —The soils of Thana and Kolaba are mainly of trap
origin and are of three main types. The black coloured soils are loamy and fairly deep.
Soils on the hill slopes are light red, shallow coarse and poor, and are locally
known as varkas soils. There is alsoa type of sticky, clayey deep soil known as mena:
which is inaccessible during the rains and cracks heavily in summer. Along the coast
lies a strip of coastal alluvium. The soils of Ratnagiri are derived from laterite in :he
north and gneiss in the south., Both ave red in colour. Poorer coarse zarkas soils are found
along the hill slopes.

4. RAINFALL AND CLIMATE

The rainfall of the State is chiefly derived from the South-west monsoon between
June and October. The amount of rainfall varies widely from 20" to about 250".

North-Deccan Sub~Region. In the North-Deccan sub-region, the cold weatker
commences in December and continues till the end of February, December is the coldest
month of the year when the mean minimum temperature varies from 52°F to 61°F. The
season is practically without rain.

From March, the temperature begins to rise, and the hot weather coatinues till the
on-set of the monsoon. The month of May (in some places April) is the hottest when tnae
mean maximum temperature ranges between 101° to 109°F. At Mahabaleshwar, a station
in the Ghats at a height of 4500. {t above sea level the mean maximum temperature during
April is only 85°F. The north eastern part of this sub-region i.e, Vidarbha division is
one of the hottest areas in India during summer. During the day the heat is severe but
after sunset the temperature drops considerably. The hot weather is generally dry
except for occasional thunder-storms,

The area comes under the influence of the south west monsoon by the middle of
June. June to September are the months of heavy rains when most of the annual rainfall
occurs. The monsoon rain is not continuous but occurs in spells of wet days broken by
days of fair weather. The rainfall is heavier and more regular in the mountaineous areas
of the west and isscanty and less regular farther east in the rain shadow area.
Mahabaleshwar in the Ghats receives a rainfall of 261 inches per year but Dahiwadi at a
distance of a few miles from Mahabaleshwar receives only 19" per year.
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TABLE |

Season wise Normal Rainfall in inches for regions of Maharashtra State

Region Monsoon Post Monsoon Winter.  Pre-Monsoon Total for

(June to Septemter) (Oct. to December) (Jan. to Feb.) (March to May) the year

(1) Bombay-Deccan. 22,01 4.65 — 1.86 28.52
{2) Vidarbha and Marthwada 34,58 3.30 0.18 1.72 39.78
(3) Konkan 76.15 3.77 - 0.42 80.34

State (Simple average) 4425 391 —_ 1.33 49.49

By about first week of October, the monsoon withdraws from the area. A few post«
monsoon thunder storms occur in October. There after the weather gradually clears up
and dry weather prevails.

Konkan sub.region :—The climate of this sub-region becomes severely oppressive
during the hot season. The south west monsoon rainfall is heaviest here for the whole of
India outside the sub-mountaineous regions of Bengal and Assam. The annual rainfall is
over 100" along the west coast from Alibag near Bombay to Cochin in the south.

5. IRRIGATION

Maharashtra state has an independent Irrigation and Power sector comprising of
(i) Multi-purpose projects, (ii) Major and Medium Irrigation projects arnd (iii) Power
projects. The Koyna Hydro-electric project, and the Purna Hydro-electric project comprise
the multi-purpose projects. In thestate there is provision under the Second Five Year Plan
for 3 multi-purpose projects ; 15 major 81 medium and 22 minor projects, to provide
irrigation to several lakhs of acres of land in the State.

The major spill-over works at Gangapin and Ranad are already benefiting vast
areas of land in the State. In addition a number of major irrigation schemes are being
taken up. Vir, Khadakawasla, Mula, Girna, Varna, Kurnoor, Ghod, Bor and Nalganga
works are few among the major irrigation scheme. These are spread all over the state
and on completion, will irrigate several lakhs of acres.

Nearly 5.6% of the total cultivated area is irrigated. The area irrigated by
different sources is given in table below —

TABLE 2

Area irrigated by sources (figures for 1956—1957).

Source Area %
000 acres. over net area
. irrigated
(1) Government Canals. 494 21.84
{2} Private Canals 64 2.83
(3) Tanks 450 19.89
(4) Wells 1,171 51.77
(5) Other sources 83 1.67

Net irrigated area (Total) 2,262 100.00
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6. AGRICULTURAL PRODUCTION AND NORMAL
CROPPING PATTERN

The important food érops of the State are jowar, Bajra, Paddy, Wheat, Pulses and
Groundnut, Cash crop cotton bécupi_es considerable area in the State., The area,
production and yield per acre (Ibs.) of different crops is given in the table helow.

TABLE 3

Area, production and yield/ac for (1958—1959)

Crop Area Production Yield/ac.

_ (€00 acres) (000 tons) (1b.)
(1) Paddy ' 3,003 1,267 947
(2) Jowar 14,183 3,256 514
(3) Bajra - 4,366 453 232
{4) Maize 69 , 14 454
(5) Others 3,269 669 458
(6) Pulses 5,696 855 336
(7) Sugarcane 263 716 6098
(8) Cotton 6,352 1,184 <@’ 73
(9) Groundnut 2,809 637 508
(10) Other oilseeds 940 _ 90 214

‘a’ in availables of 395 1b. each

In Bombay Deccan region jowar, Bajra, and Groundnut are main ficld crops grown.
Sugarcane is an important cash crop grown in this area wherever the area is extensively
irrigated. Sugarcane is taken in rotation with Fowar, wheat, onion and Banana
Cotton and groundnut are main crops in Vidarbha and Marathawada region. Paddy is
the main crop in Bombay—Konkan area.

7. AGRICULTURAL EXPERIMENTATION AND RESEARCH FARMS

Research in field crops is directed towards genetic improvement leading to evolu-
tion of high yielding, disease resistant strains of superior quality. At the same time,
agronomic aspects are studied and standard agriculture at practices evolved leading to
higher yield.

There were 42 experimental farms which reported experiments for the period
1948—1953. These farms are almost distributed evenly among the districts. The
majority of farms are situated in black cotton soil region. The farms in the coastal
region represent the loamy soil derived from gneiss and laterite. The main farms are at
Jalgaon, Karjat, Akola, Mohol, Kopergaon etc. The experiments on Paddy crop
is concentrated at the farms situated in coastal area wviz. Igatpuri, Karjat, Ratnagiri
farms. The experiments on other cereal crops like Fowar, Bajra etc. are conducted at
other farms located in Deccan region of the state. Jalgaon, Mohol, Parbani etc. arz main
farms carrying out experiments on these crops. Experiments on cash crop-sugarcane are
carried out mainly at Deolali, Kolhapur and Padegaon farms. The firmsat Akola and
Nanded carry out experiments on cotton crop. In the farms located at Deccan area the
cereal crop is usually rotated with either a leguminous crop or cotton. In Sugarcane
growing areas, the crops like Fowar and Groundnut are rotated with Sugarcane. The
paddy crop is rotated with leguminous crops like wal or chinamug in the farms of the
coastal area. Paddy after paddy is also a common practice in this area. The experiments
on fruit crops are carried out at Aurangabad, Ganeshkhind, Poona and Tharsa farms.
The experimen_ts on pulses and oilseeds are carried at all the farms situated in Deccan
area.
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8. EXPERIMENTS

There were 975 experiments reported for the period 1948.-1953 in the State, The
root stock trials at Tharsa and Aurangabad are excluded from the compendium. The
distribution of 9756 experiments according to crops and [types of treatments studied is
given below.

TABLE 4

Statement showing distribution of experiments according to crops and treatments tried.

Crop M MV o ¢v CM CM IM4iMVYD+DV Tota)
Paddy 124 - 28 3 24 - — 1 180
Wheat 75 2 25 - — — —_ 7 109
Jowar 114 — 52 9 15 - — 20 210
Bajra 32 —_ 4 - -— — —_— - 36
Nagli 8 —_ 12 - _ — —_ - 20
Pulses 66 - 5 — —_ - —_ 4 75
Vegetables ! 6 - 2 - -_ - —_— - 8
Sugarcane | i — —_ 7 20 — 12 - 116
Cotton 61 5 8 2 30 3 - 9 118
Groundnut 39 -— 19 — — — - 5 63
Spices (| J— -~ - - — - -
Fodder crops 2 — — - 2 — _— e “ 4
Mixed Cropping — —_ — — - - —_ - 10
Rotational — - - — -— — - - g 10
Fruit Crops 2 — 4 - - — —_— e ; 6
Total L6617 19 2 91 3 12 46 . 975

From the table above it is secen that experimentation on Paddy ard Jowar the two
principal crops of the State received considerable importance. About 22 and 209, of total
experiments are carried out on these two crops. Cash crops like Cotton and Sugarcane also
have almost equal number of experiments, the order being 119 on each of them. Itis
also seen that nearly 70%, of the experiments had manurial treatments.

The experiments commonly found were to study the efect of P,O; applied to the
leguminous crop on the succeeding cereal crop. The leguminous crops for this purpose
were Wal, Chinamug, Gram and Groundnut. The cereal crops were Paddy, Fowar, Bajra
and Wheat. The doses of P,O; varied from 50 lb./ac. to 150 Ib./ac. besides control. The
other type of treatments tried were combinations of different levels of N and P,0,. The
source for N was either Ammonium Sulphate or Groundnut cake. The source for P,O; was
invariably super-phosphate. The levels of N and P,Oy varied from 20 Ib.fac. to 96 Ib./ac.
Sometimes Farmyard manure was also included along with N and P,O;. The amount of
F.Y.M. applied varied from 2 to & cart loads per acre.

The organic manures tried to compare their efficiency with other organic manures
and fertilizers were town compost and farm yard manure. Chilean nitrate was also used
as source of N in a few experiments. The amount of bulky manures varied from 6 C.L.
per acre to 10 C.L. per acre,

The design adopted usually was randomised blocks. The number of plots per
block varied from 3 to as many as 32. System of confounding was a practice seldom
found in factorial experiments, although few experiments are available of the type 23 and
3* with confounding. The split-plot design was the next popular design adopted for
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cultural and cultural-cum-manurial type of experiments and also for purely manurial
experiments in a few cases, and wherever irrigation formed one of the treatments this design
was adopted. The number of main-plots varied from 2 to 8 and number of sub-plots per
main-plot varied from 2 to 9, and in few cases the number of main-plots was as high as 18
and number of sub-plots per main-plot as high as 12. The nct plot size usually
varied from 1/80th of an acre to 1/40th of an acre, although in a few experiments it was as
big as 1/20th of an acre and as small as 1/640th of an acre. The number of replications
varied from 4 to 6 usually.

The results of the experiments conducted under Stewart’s scheme of the I.C.A.R,
on cultivator’s fields during the period 1948—1953 and under the Fertilizer Use Project
(T.C.M. trials) are also included in the compendium. The experiments under Stewart's
scheme in this State were conducted in Nasik district on wheat crop during the year
1953-1954.

The details of Fertilizer Use Project are given in the two reports published by
I.C.AR. (1955) on Paddy and Wheat crops. Results for different centres are presented
here.



STATEMENT SHOWING DETAILS OF EXPERIMENTAL STATIONS

(MAIIARASHTRA STATE)

Normal Rainfall (in inches)

Irrigation facilities

No. of experiments.

General  description

Sr.  Name of the experimental Stn. Soil type and soil analysis.

No. with location-year of establish- of the topo-graphy of
ment and tract it represents experimental area.
and major crops.

1 2 3 4 5 6 7 >

1. Achalpur, Seed and Demon. 1. The soil of the farm is black cotton type June 5.73 Partly available to cover 12 11-Jowar. Well leveiled fertile
Farm. ranging from light to medium type of soil. July 7.50 acres. Drainage system is not 7--Cotton. soil.

Distt. Amravati, Vidarbha, 2. Depth:—-3", Aug. 6.23 necessary as the soils are well 1-- Wheat.
2 miles from Achalpur Rly. 3. Colour :—Black, Sept. 7.90 drained. ——— e
Stn. 4, Structure :—Fine. Oct. 2.49 19—Total
Year of est.=1928, 5. Soil analysis not available. Nov. 1.31

Dec, -

Jan. 0.51

Feb. 0.08

March 0.50

April 0.55

May 0.53

Total 33.33

Av. of 5 years
1955-56 to  59-60




STATEMENT SHOWING DETAILS OF EXPERIMENTAL STATIONS.

MAHARASHTRA (Contd.)

2 4 5 6 7
Akliaj: Agri. Res. Stn. Distt. 1. The soils are derived from trap rock, are June 2.56 Canal irrigation from Nira 16—Sugarcane. It has got general
Sholapur, June 1940, It re- medium, deep, blackish in colour, possess July 1.60 Right Bank Canal, since 1940. 1—Wheat. slope from West to
presents the tract comprising of well developed crumb structure, exhibit 2-3 Aug. 6.19 Drainage system is natural as 1—Jowar East and secondary
left bank and right bank of well marked horizons, highly base salinated Sept. 0.53 the soil has got slope and 1 - Bagjra. slopes on Southern
Nira canal covered by dis- calcarious in nature, alkaline in reaction, Oct. — there is ‘nala’ at a distance of 1--Paddy. and Nothern sides,
tricts of Poona, North Satara good in Potash but poor in P;O; and N, Nov. 5.19 1 furlong. ——————— ie. it has ridge at
Sholapur. It is dry tract. 2. Depth:—6"—4’. Dec. 0.67 20—Total. the centre.
Major crops : Sugarcane and 3. Colour :—Blakish grey. Jan. to
Jowar. 4. Structure :—<clay. March Nil.
5. Soil analysis :— (%) April 0.43
(i) Chemical analysis :— ) May 1.63
Avl. P05 0.005 (Major portion) Avl —_—————— )
K30 0.02 to 0.06 ; Lime reserve 1.0 to 5.0 Total 18.60

(50% area) 5.0 to 10.0 (other half) ; pH 8.5
t0 9.0; Total 0.05 to 1.0
(if) Mechanical analysis ;

N.A.

(Figures for 1958-59



STATEMENT SHOWING DETAILS OF EXPERIMENTAL STATIONS

MAHARASHTRA (Contd.)
1 2 3 4 5 6 7
3. Akola: Govt. Exptl. Farm. 1. Broad soil types: Deep black cotton soil, June 6.11 Well irrigation for 1.5 ac. for 23—Cotton. Information not aavil-
Distt. Akola. 4 miles from 2. Depth: 5. July 7.84 vegetables only since 1926. 13— Jowar, able.
Ako a Rly. Stn. 3. Coleur-Black. Aug. 4.70 There is proper drainage with 8 - Groundnut.
Year of establishment 1907, It 4, Structure-N.A. Sept. 4,28 drain between fields., 6—Mixed cropping.
represents cotton tract, Major 5. Soil analysis : QOct. 1.03 41 Rotational
crops: Cotton, Jowar and (i) Chemical analysis (%) Nov. 0.50 experiments.
Groundnut. pH. 8.6 ; Org. matter-0.627 ; N-0.0075 Dec. 0.15 — e
P05 Total 0.188; Avl, 0.0036; Total Jan. 0.11 51--Total.
0.474 ; K,O Avl. 0.032. Feh. 0.03
(ii) Mechanical analysis (%), Mar. 0.20
Clay 49.25 ; Silt 24.75 ; Fine sand 14.92; April 0.29
Coarse sand 2.12 ; CaCOj; 5.20 ; Moisture May 0.59
3.39. —— e e e e —
Total 126.83
Figures for the period
1950-51 to 1958-59
4.  Aurangabad :—Fruijt Res. Sta- 1. Broad soil types : —Medium black soil. June 3.93 Irrigation  facilities Nil Information not avail
tion. 2. Depih:—1 ’ 10 3}, July 6.52 from 3 wells and sul- able.
Dist. Aurzngabad. 1% miles 3. Colour :— Medium black to deep black, Aug. 6.42 lage water from city.
away from Aurangabad Rly. 4. Structure :—N.A, Sept. 8.59 Facilties are available
Stn. 5. Soil analysis :— Oct. 5.97 since 1940-41,
Year of establishment 1940-41. (i) Chemical analysis Nov, to
It lies in Marathawada region. pH 7.9 ; Soluble salts 0.329 ; Org. matter May Nil.
Research on Grape and Citrus 0.65. —
fruits. (ii) Mech, analysis :—N.A. Total 31.43

{Figures for June
1959 to May 1960).
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STATEMENT SHOWING DETAILS OF EXPERIMENTAL STATIONS.
MAHARASHTRA (Contd.)

2 3 4 5 6 7
Badnapur : Crop Res. Stn., 1. Black cotton soil (light calcareous to heavy) June 5.75 Lift irrigation by pump since 1—Wheat The area is in general -
Distt. Aurangabad. 2 miles Depth Colour Structure July 6.64 inception, } acre is of not good 1—Cotton a rolling plane, with
from Badnapur Rly. Stn. (i) 6"—18" Reddish brown to N.A. Aug. - 11.21 drainage due to low lying area. —— a general slope from
Year of establishment 1951, chocolate brown. Sept. 6.61 } of area of the farm is of well 2—Total _ north-west to south-
It represents dry cultivation (it) 19°—36" Chocolate brown N.A. Oct. 1.88 drained soils. east.
tract. Research on Wheat and to dark brown. Nov. 0.84
Cotton. (iii) Over 36” Dark brown to N.A. Dec. -
black deep clays. Jan. 0.03
2. Soll analysis: (i) Chemical analysis :— Feb. —
PH 7.1t0 7.5, N 0.0439 to 0.07489%, P,04 March 0.27
0.0434 to 0.0997%. April 0.63
(ii) Mechanical analysis : Coarse sand 0.17 to May 1.20
to 9.47% ; Fine sand 6.94 to 24.099% ; Silt
12.05 to 25.78% and Clay 33 25 to 68.73%. Total 34