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OS~-FAREN TRSTING OF INFROVED VERTISOL MARAGENENT TECENULOGY
AY BEGCUNCARJ IF RAISKE DISTRICT OF NADEYA PRANESE

L.D. Semgle and D. Sharma

Madhys Pradesh, the hesrtland of India, is endowed with 7 wmillion
hectares of deep Vertisols out of s total of 12 million bectares located
in the dependsable high rainfall (750 wm snd sbove) region of the coustry
(rig. 1) (Ryan et al. 1982). The available s0il moisture and the
distribution of the evapotranspirstional demands in this region in
contrast with the Vertisol aress of the peninsular lndis (Pig. 2 and
Table 1) indicate that it has the bighest potentisl for increasing crop
production under rainfed conditions.

Table 1. Rainfall (P), Potential Evepotranspiration (PE) and Moisture
Availability Index (MAI)} for the four locstions representing Madhya
Pradesh, Maharsshtra, Karnataks, asnd Andhra Pradesh.

Rainfall Potential Evapo- Moisture Availa-

Location State (mm) transpiration (PE) bility Imdex (MAI)
Bbopal Madhya Pradesh 1282 1554 0.82
Akols Maharashtras 876 1729 0.5%50
Gulbargs Karnmataks 753 1912 0.39
Byderabad Andbrs Pradesh 764 1787 0.4)

Source: Virmani, et al. 1982, Rainfall probability estimstes for
selected locations of semi-arid India. Resesarch Bulletin No.l 2nd Bd.
(enlarged).

However, the traditional practice of large scale rainy sesson
fallowing to avoid excessive soil moisture conditions and the associated
soil structurs] problems (very sticky and difficult to work vhen wet and
hard when dry) utiliszes only 392 of the available s0il wmoisture
(E1=-Swaify et al. 1985) as & crop is being raised on the residval soil
wmoisture which is often limiting. Also in absence of s crop camopy the
fallov lands are exposed to bheavy runoff and soil loss durinmg high
intensity rasinfall.
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The existing prestices of raising s wuseon seesee crep in Vertisels
Sesed on lesal crepes end erep varieties, bulleek dreve treditiensl
isplensuts ssd eultivetion prastices, heve sres specsific epplication o
the extest of msssoee "mhg in the different Vertisel distriete renges
frem 35=19 peresat (Teble 2). MNereever, it osuflers frem prestical
operstions]l difficulties is eovering the mejor pertien of partisularly
large lend boldiags ia & sheort time availadle ot the Degimm of the
sesson and high risk dus to waterlogging frem emceseive rains.

Tedble 2. Areas vwith high DPetential fer lupreved Wertisel
Ranagement Teshmolegy in Nadhys Prades)d.

Average area of Ralsy ssssen fallew
Sems dependable rainy sesson 8o peresutage of met
reainfall dietricts fallow SOWR aves
1. Ralisen 319 000 [ }}
2. Vidisha 382 000 7"
J. Saeger 335 000 70
4. Damoh 164 000 39
5. Jabalpur 299 000 50
6. 1Ipndore 114 000 43
7. Narsianghpur 173 000 64

Source: Ryan, J.G. and Sarin, R. ICRISAT. Improving the
igement of India’s Black Soil, May 1981.

ICRISAT Farming Systems Research Progras has bees workiag simce 1978
to develop o improved Vertisol msnagement techmology based ea land sad
vater msnagement practices emsuring optimum infiltretioms of raia water,
sdequate field osurface drasinage, utilization of svailable soil moisture
through imtercropping of a short duration and a long duretiom crop
sequestial doudble cropping and use of improved fare machinmery.

The watershed based operational research at ICRISAT Centre

that crops can be succassfully grown both in rainy awéd postrsiny seasen

on deep Vertisols by undertaking the foi.lowimg operations.

o Cultivatiag the lend immedistely sfter barvesting of the postraimy
season crop whem the soil still contains some moisture aad is mot too
hard.

o Improved drainmage with the aid of field ity channels and
the use of brosdbed-and~furrows.

o Dry seeding of crops defore monsoon rains commence.

o Use of improved seed and right level of fertiliser.

e Appropriste cropping systes and row arrangemeat.

e Improved placement of seed and fertiliser for better crop-stasd.

o Improved plamt protection methods particulsrly for legumimoms crops.



onvfare . situs p B Taddanpally village of Medek district in Amdbrg
Prodesh. 113 y!c: n ,reeu]ty pbowed that the yields of rainy sesson
bybzid, » 3hg- 8s. 03 ;tzotgro’ vere abost 2000 kg/he; those of istercrop
meige 1600 kg/hs. apd. to}e crop of meize yielded 2300 kg/ds. The
tradigionsl ppstrainy eessos sorghus yielded only 700 kg/hs sfter fsllow.
I1s geseral gtg‘ncgiqo and ptyléta were matkedly bigber under tbe improved
techmology end as,eversgy. sefsinsl rate of returs of 2442 was obtsined on
an sdditiocns! sxpenditure of Rs.580/hs (Ryss et al. 1982).

19 1981, %}é‘ i.gtq“tqd pockage of techmology was tried is aa

These, Bigdly epcoursging ressits ia the farmers fields ot
Taddsnpally prompted that the improved Vertiso! mansgement techmology
should be tried in the farwers fields in Madhys Pradesh, where the
potential for its use i1» maximum. Consequently in 1982 a collaborative
project betyass ths Dgpsrimeps of Agricwlture, Nedbys Pradesd snd ICRISAT
wes ipitisted, st , the vil)sge Begumganj im BRsisen district wvith the
following objectives:, , .,

1. To test the 'crti.jlyﬁiiage-cnt technology and try to adapt it to
cooditions in Madbys Pradesh.

2. To belp in trapsferring system managewmest cspebility to the
Department of Agricuiture, Madhya Pradesh.

3. To get feeddback from farwers on their perception of the wpsnsgement
aysten.

This report summarizes the results and observatioms obtained dwring the
three ysars of the project.

L]

LTI

MACKGROMD IRFORMATION

Degumgasj town is a Tehsil (sub-divisions]l headqusrter) bheadquarter in
District Raisen. It is located on Bhopal~Jabalpur highvay at a distance
of 125 pms from Bhopsl, the cspital city of Madhys Pradesh and 80 kme
from . Rpisen. Begumgan) has a population of 16036 and the towm has the
facilities of a Government hospital and s degree college.

Climmtes

The llxhlnl and minimum temperatures range between &5°C to 4°C with
possibility of frosty conditions sometimes. The awverage rainfall is
around 1393 sm which covers about 901 of potential evapotranspiration
(PE) of 1542 mm and exhidbits ustic soil moisture regime. The weakly
rainfall distribution and the rainfall prodbabilities (Fig. 3) indicate
that Begumganj has depepdadle rainfall distridbution during raiay season.
Figure & shovs that at 1002 probabxlxty Begumganj will have 743 or wmore
rainfall ip all the ysars. The P/PE value at Bagumganj is >0.90 againsc
the required minimum of 0.34 reported by Hargreasves (1975) to weet the
water requirements of the dryland crops.
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Soile are deep Vertisels with level to very geatle sleping pledument ond
sedevetely well drained charscteriasties. T™he detailed oil
charseteristics sre given in Table 3. As osveh the seile are low ia
phoephorus and eorgsaic carbos and medism in potesh ¢nd colciom snd ore
mestly neutral te nildly alkaline in resction (p8 7.4-8.00) cthroughout
the profile. Clay comteat veries from 48.6 to 959.33 and has an
iscressiang trend with depth. Dulk density varies frem 1.81 to 1.99 with
the depth, which isdicates wmore cowpactaess of osefl in sub-surface
horisen, relatively lov saturated bydravlic ecomduetivitios ia osud=geil
layers, and poor root sone serstioco®., The deteiled snslytiscal dats of
jam) seil is given is Table 4. .

Table 3. lsportaat wmorpbological characteristice of the seil inm
Begumganj, N.P.

So0i] Characteristics

1. Phaysiography Level te very gontly sloping piedmont

2. Pedon characteristics Yery deep soils (120-150 cm) grayish
browan to dark grayish browm clayey
A borison, usderlais by dark grayied
brown cleyey substrats with cosrse
intersecting olickensides breaking
to sagular bloeky pods wvith shiny
pressure faces, grades to clayey C

horisoms.

3. EKffective rootiag depth 80-90 cw

4. Drainage Noderately well drained he

5. Permeability Moderstely slov

6. Major soil limitastios Wetness moderate deep subeocil
slkalipity

7. Other features Cracks upto 100 em

8. Classificstionm ia lndis Deep black soils

9. Clessification V.8, Pine, montmorillonitic hyperthermic

Taxonomy family of Ratic Chrosmstert

Source: Raport os the detsiled soil survey of villsge Begwmgasj, Rsises
district, N.P. Agenda Bo. ! (Neticnal Duresu of Soil Survey and Lewd
Use Plasming snd ICRISAT Coeperstive project, 1983)

* Raport on the detailed seil survey of village Degwgaaj, Raisen
discrict, N.P. Agends No. 1 (Natiomal Buresv of Soil Survey and Lend
ese Planning and ICRISAT Cooperative Project, 1983),
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Agre—eesunsnic conditions of Bagmugan) village and Rafsem disciset

The total cultivated sres in Deguweganj is 422 ha. Ia raiay sessen
sorghun snd pigecnpes bhave been the main crops in the past, dut ia recemt
years soybess is becomiag popular (Tadble S). 1a postrainy sesses wheat,
chickpea, lentil and linseed sre extensively growm. The present leamd wee
data (Tadle 6) for Begumganj reveals that Begumgan] falls under wvhest,
chickpes, lestil end linseed crop sone. The cultiveted ares wader
different crops ias Degwmgenj and the seighbouring villages is given ia
Appendix I. The yield levels of soybean, vwhest and chickpeas usder
rainfed conditions remge from 7 to 10 qujntale per hectare (Table 7).

Table 5. Ares under raisy season crope io Raisen district,
Madbya Pradesh (years 1978-79 to 1980-8]1).

Rainy season 1978-79 1979-80 1980-81
1. Peddy 58 000 57 000 38 000
2. Soybesn 10 000 72 000 76 000
3. Sorghum 104 000 98 000 171 000
4., Maize 18 000 20 000 1% 000
$. Pigeocunpes 88 000 184 000 191 000
Source: Agricultural Statistics -~ 1981, Directorate of

Agriculture, Madhys Pradesh, Bhopsl.

Table 6. Present lend use data in Begumganj, Nadhya Pradesbh.

Percentage of met

Particulars Area (ha) geographic asrea
1. Total geogrpahic ares 561
2. Total culitivated ares 422 78.2

3. Land put to son-agricultursl
use (FPorest, wasteland and 139 24.8
village situation)

4. Area under different crops net sown area
Wheat 175 41.5
Gram 87 20.5
Lentil 52 12.0
Mustard 23 5.9
Paddy 20 4.5
“i.c. ‘5 16 oo

Sosrce: Report om the detsiled soil survey of village Begumgsnj, Raisen
district, N.P., Agenda ¥o. | (Rstionsl Buresw of 80il Survey end Land
Use Plamming and ICRISAT Cooperstive Project, 1983),




The sverage raiafall is Raisen district is srousd 1300 mm. The
popslation dessity is around 76/sq.km, sod & ha is the average lamd
bolding. Approzimstely 801 of the cropped area is left fallow dwrinmg
rainy sessos (Table 2). Bullock ss well as tracter power is weed for
cultivetion of land. O» sa average set cropped area per tractor and
bullock pafir io 307 and 2.5 ha respectively. Besic dats of the district

for 1982-83 is given ia Appesdix I1.

Table 7. Yield levels (kg ha~') of principal Kharif end Rabi

crope (unirrigated) in Begumgenj Block. .
Yeasr
Crop 1982-8) 1983-84 1984-85
Soybean 7.25 8.7% 10.50
WVheat 1.30 7.80 8.10
Chickpea 7.60 8.40 9.25
Source: Department of Agriculture, Madbys Pradesh

The figures for fertilizer consumption during different sessons

in Teble 8, which shov sn incressing rste of fertilizer uvee during
Bowever, the fertiliser use during postrainy season is
This is en indireet indication

given
the raisy season.

slmost same for the three years surveyed.
of a constant increase ib rsiny sesson cropping.

Table 8. TPertiliser (mutriemts)
District, Madhya Pradesh.

Butrient

I Rsiny season
Ritrogea (N)
Phosperous (P)
Potash (K)

I1 Postrainy sesson
Ritrogen (N)
Phosperovs (P)
Potash (X)

Source:

(xg ha~1)

1980-81

179 000
197 000
30 000

2 170 000
1 420 000
233 000

Department of Agriculture, Madhya Pradesh

distribut ios

Year

1981-82

310 000
330 000
60 000

3 064 000
2 257 000
266 000

are

in Raisen

1982-83

540 000
645 000
73 000

3 250 000
2 731 000
167 000



INITIATION OF IVMT EVALUATION AT BDEGUNGANJ

The Minister of Agriculture along with high officiales of the Departwsmt
of Agriculture, Madhya Pradesh visited ICRISAT Ceater in latter half of
198] to observe and discuse the various aspects of the wsterabed
asnagement and improved Vertisol techmology. Their visit to ICRISAT
triggered the necessary entiusisem and interest in trying the techmology
under the agroclimatic cooditions of WNadhys Pradesh and evaluate its
spplication to vast deep Vertisol aress with dependable high rainfall
areas in the ststes. The initiative taken by the MNinister of Agriculture
culminsted in establishment of a collaborative on-farm evaluation project
involving the Department of Agriculture, N.P. and ICRISAT,

The Soil Conservsation staff from the Department of Agriculture
selected and surveyed the Begumganj site in Janusry 1982. It iavolved 24
ha. and 10 farmers to start with and expanded to 71 ha and 4% farmers in
1984. The detailed informstion sbout number of participsting farmers,
sres covered wvith different cropping systems, land treatments, implemsuts
used end agronomic practices for the three yoars (1982-8) to 1984~89%) are
given in Teble 9 and Figs. 5 snd 6.

The Extension staff of the Department of Agriculture located st
Begusgan) helped in sarranging bank losns for the participating farmers,
provided input subsidies upto 502 on soybean seed snd fertiliser (under
demonstrstion progras), while minor land shaping wherever required and
the main drainage system wvere completed from departmental funds.
Formation of broadbed and furrows vas largely done by the Wheesled Too!
Carrier provided by ICRISAT and at & later stage the Department of
Agriculture hired & tractor for bed formation and sowing iu some cases
due to shortage of time.

ICRISAT provided necessary technical guidance and supsrvision by the
scientists from the ICRISAT Center and a whole time staff member located
st Begumganj.

Since, the soils snd agroclimatic conditions of the ares wers
substantially different than the ICRISAT Center it was thought essestisl
that as an intermediary step exploratory trials on the aspects of
cropping systems, depth of sowing, soil fertility and insects wonitoring
were conducted at the government fsrm in the ares so that promising
practices could then be recommended for application oo the farmers

fields.

Detailed economic data were collected nn various farm operations,
inputs and crop yields from the fields 1n the watershed and the adjscent
fields of other farmers for cowparing the ecomomic profitability and
viability of the improved techmology.
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Tadble 9. Participsting farmers snd ares covered with differest sgroaomic
practices in the watersbed project st Begumganj, Madbys Pradesh (1982-83

to l,“".S) .

Yesr
Particulars 1982-8) 1983-84 1984-85
Number of farmers 10 8 45
Ares (he) 26 16 71
Cropping pattern
i) latercrope Sorgbum. Soybeaa/ Soybean/
Pigeonpea Pigeounpes Pigeonpes
Sovbean/
Pigeonpeas
11} Sequential crops Sovbean - Soybean Soybean +
wheat Wheat Wheat
Chickpea Chickea Chickpes
Lent .. Lent ! Lepti!
Linseed Linseed Limseed -
Land trestments BAF BBF BBF
FOC and FOF
lmplewents uaed Tt wTC wIC
Tractor Tractor Trector
Local Local
Implements lmplements
loputs:
1) Seed - Sorghum 1C kg/ha - -
Soybean 100 " 100 kg/ha 100 kg/ha
Pigeonpea WA 20" 20
Whest e " 00 ¢ 100 ¢
Chickpes YU 60 " 60 ™
Lenti] YOI 50 " 50 "
Linseed e " See so "
1i) Fertiliser
DAP (8:46:0) 100 " 100 ° 100 *
Samrudhy (8:32:8) 250 *“ 150 150 "
Growmor (28:28:0) 100 " 100 100 *
i1i) Plant protection
Endosulfan 1250 ml/ha 125C wl/ha 1250 ml/he
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RRSULTS AND DISCUSSIONS
Rainfall:

In 1982, the site received 130 me of rain between June 1) and 19 followed
by no rain during June !9 to July 8. This was the first time in 30 years
that all those wveeks had been consecutively dry. There was heavy and
costinuous rain during July 10 to September &, wvhich sewerely restricted
kbarif crop growth (Appendix 111a). 1In October, 44 sm of rainfall was
recorded which helped in estadlishing rabi crops (Fig. 8).

The year 198) had good distribution.of rains throughout the kharif
crop growving seascon except that the lsst week of June was dry. The total
reinfall during the year was 1688 mm wvith an all time record of 370 am in
24 hrs (Appendix I11Ib).

In 1984, the total rain received in Begumganj was 1308 mm which i
slightly less than the annual average (1393 mm - Fig. 7). BHowever, the
upeven distribution and early cessation of rains in September affected
germination and pod filling of Soybean and did not allow the seeding of
the sequential crops after Sovybean in the farmers fields (Appendix Ille).
The dry period between June |7 to 29 and July 6 to 3] had adverse effect
on germination, while no rasins after 14 September affected proper seed
development. The heavy rains between August ! and September 13 did not
sllov any time for interculture and weeding.

Rainfall Patters:

The rainfall probability distribution 1a Figure 3 indicates that initial
probabilities of & wet week (W) exceed 70 percent for all of July, August
and part of September. There 1s no period during the kharif crop grovwing
season vhen the threst of drought 1s serious. The average rainfall level
is relatively high (1393 wm - Fig.?) and the distribution of rainc across
the growing seasor 1s such that it assures a good s0il wmoisture condition
for crop growth. Bowever, the rainfal! distribution during 1982 and 1984
given 1n Figure & 1ndicates that these two sessons have been rather
unusual. In 1982 the 01l moisture witustion esrly in the sesson
sffected the plant stand of the kharif{ crop but was favourable to the
establishment of a sequentisl rab: crop, while 1n 1984 establishment of a
sequential rabl crop was nnt possible.

Dry sowing:

In 1982, rainfall probability dats was used to practice dry sowing on the
10th Jube (Beiorich and Sangle 1983). Since the monsoon was expected to
begin around June 22, dry sowing started as per plan and covered about 5
ha. Betweer Jupe 3 and 19, 130 mm of rain was received but following
two weeks dry period resulted 1n poor crop stand.

In 1983, about 3.5 ha was dry seeded. A 20 mm rain was received on
23 June and then there was & dry spell (Fig. 8) which caused poor
germipation and plant stand.
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In 1984, the farmers discontinuved dry sowing becsuse of bad
experience of poor germinetion snd plant stand in 1982 and 1983.

So0il Moisture Availedbility:

Vertisols have a high moisture storage capacity (150 mm in & 0-100 <cm
profile) which can buffer prolonged dry spells once the crop, either
kharif or rabi, is established. The wmoisture situstion in geuneral i
more favourable for a kharif{ mono crop or sn intercrop involving a short
season kharif crop such ss soybean and s long durstion crop of pigeonpea,
which can thrive on the residual scoil soisture then s sequential double
cropping. Figure 9 shows sveilability of scil wmoisture in the top 15 cm
layer at the time of wheat sowing in different years, which clearly
indicates that the moisture situstion in 8 out of 29 vyesrs wmsv be
favourable to establish the sequential rabi crop. Also the soil moasture
availability in the second 30 cm layer (Fig. 10) indicates that if »
sequential rabi crop 18 established :1t can be essily sustained on the
aveilable 8011 morsture 1n 9 cu! of 29 years and in other vyears the
success of the sequential crop will depend on winter rains.

Watershed development:

The watershed ares was selected in 1982 and surveyed and laid out by the
Department of Agriculture, Madhya Pradesh with advice from ICRISAT. The
watershed fi1elds were smoothened either by using bullock or tractor drawn
leveller. Natural depressicons ir the {ields were asccommodated in
vaterways L0 remove excess water from fields to the community drain.
Community drain was hand triwmed by labour bired by the Department of
Agriculture and BBF were laid out with WIC and tractor to expedite the
work,

The cost of land development and layout of BBF worked out to
Re.]1035/ha. This high cost in comparison with the earlier experience in
Taddanpally (Rs.254/ha) was probably due to hiring of tractors for
extengive land smoothing and layout of BBF and digging of community
drains for having an effrctive drainage svstem in 8 high rainfall area.

Brosdbed-snd-furrow, WYC:

The major land and wster management component consisted of a BBF system
laid on a gradusl slope (0.4 to 0.8 percent). The beds were slightly
raised and about 100 cr in top width to act as jip sityu bunds to prevent
runoff and s0i]l erosion. The furrows were opened at a distance of 150
cm, were about 50 ¢r wide and 15 co deep to provide good surface
drainage. The furrows were connected to waterways which channeled excess
water to a community drain. BBF were laid out on individual fields
without disturbing the field boundaries.

Wheeled Tool Carriers and tractors were used for preparing beds
using same attachments. A three point linkage toolbar was used for the
tractors to attach WIC implements (Design detail in Fig. 11). In 1982,
about 612 of watershed area was sown by WIC and rest (39%) by the
tractor. -However, in the following two years the tractor sown ares has
been increased up to (47X and 561). This was possibly due to high
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efficiemcy of tractor in covering more ares in a givem time during the
critical period and due to the svailsbility of tractors in the village on
custom hiring.

WVheeled Tool Carrier mounted planter gave better distribution of
seed and fertilizer and germination was generslly good. Bowever, the
planter mechaniss gave some problems during operstions, which an average
farmer had difficulty in solving. Traector drawn seed drill was wmodified
and adjusted to sow the Kharif crop on the beds.

Cropping Bystems:

Different cropping systems tested in the watershed are listed in Table 9.
The plot~wise data for all wmaterial inputs, implements used, labour,
bullocks and tractor employed were recorded. Yield was calcelated frowm
crop samples (16 samples/ha) collected from 12 square metre area frow
each treatment and individual farwers field (sample crop cutting method
in Appendix IV). Economic evalustion was based upon actual msterial and
labour costs, bullocks snd tractor rental costs. Family lsbour and
farmer owned bullocks and tractors were considered the ssme as for hired.
The use of WIC was charged sccording to the machinery hiring rste in the
village (see foot mnote in Appendix Va and Vb). GCross returns were
calculated from prevailing local market prices of produce approximately
half month after harvest.

Dats were also collected from traditional fields (wanaged by the
farmers) around the watershed having cropping systems similar to those in
the watershed. Traditional fields were stratified as poor, medium and
good according to the inputs applied, plant stand, crop growth and soil
type and sample crop cutting for yield was done as described in case of
the watershed. Often a cropping system in the watershed project was not
svailgble in traditionsl fields for comparison, hence, it was difficult
to have sufficient sampling of trsditional fields.

Results:

Date for crop yields for individual plots and a s ry for each cropping
system are given in Appendix VI a-c.

Intercrepping:

Sorghum/Pigeonpea: In 1982, a short duration hybrid sorghum (CSH-5) was
intercropped with a long durastion pigeonpea (local variety recommended by
the Department of Agriculture, M.P). The intercrop was sown on the beds
with a 2:]1 cereal/pulse ratio, advised on the basis of ICRISAT research
results. About 402 area was covered under sorghum/pigeonpes intercrop
snd 100 kg DAP/ha was applied during sowing. Sorghum yielded only 0-338
kg/ha, it was due to continuous rains during July 10 to September 4,
which did not sllow any time for interculture, weeding and top dressing.
However, pigeonpea yields were better (602 to 1276 kg/ha) (Appendix VIa),
which resulted in a gross profit of Rs.1739/ha from intercropping
(Appendix VIYa). Because of poor yields the farmers discontinued sorghum
soving ib the subsequent years.
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Soybean/Pigecupes: Soybesn/Pigeonpes intercrop was sown 4:1 ratio in 12%
ares using WIC and tractor drewe seed drills. About 250 kg/bs Semruddi
(8:32:8) fertiliser wee applied as suggested by the Departmsat of
Agriculture. Poor plant stand of soybest crop sown by tractor drawn seed
drill im some places resulted im a wide varistios of crop yields (245 to
1303 kg/ha). 1In spite of this variation in the yields the farmers could
get a grose profit sround Rs.3000 for the three years (Appendix VII a=¢c).

These results confirmed the profitability of soybean pigecapea
intercropping on deep Vertisols under high rainfall conditions of Madhya
Pradesh recommended by Sharma et al. (1973, 197%5). The enhanced returse
popularised soybean pHigeonpea intercrop snd the intercrop ares incressed
from 12X in 1982-83 to 631 in 1983-84. A very wide plot-to-plot
variation in soybesn and pigeconpea yield and profits was observed in both
1983-84 and 1984~85 seasons. There is a need to determine the causes of
this wvariation so that agronomic practices could be developed and
recommended to stabilise the yield of the crop at ap optisum level.

Sequantial crepping:

Soybean-whest; Soybean-wvheat sequential cropping was undertaken in 312
of the area during 1982-83. The loss incurred in the soybsan-wheat
sequential cropping may be due to (i) poor plant stand in tractor sown
soybean crop ares, (ii) dry sepell during June 19 to July 9, which
resulted in poor crop yields (277 to 552 kg/ha) (Appendix Via), and (iii)
high input costs. However, in 1983-84 the farmers were benefited with a
gross returns of Ra.3117/ha but there was a reduction in soybesn-wheat
sequential crop area from 311 in 1982-83 to 22X in 1983-84 (Appendix
VIIb). The reduction in the area wass due to wide acceptance of
soybean/pigeonpea intercropping system by the farmers. The farmers”
acceptance of soybean/pigeonpes intercropping in preference to
soybean-wvheat sequential cropping is easily understood by the fact that
CY of gross profits was 3451 in case of soybean-~wheat ssquential crop as
against 352 for soybean/pigeonpea intercrop (Walker et al. 1983).
Nevertheless, intercropping with 8 long duration pigeonpea suffers from
the risk of frost damage and therefore, sequential cropping after soybean
will be tried at a substantial scale as a catch crop strategy. During
1984 majority of the pure crop soybean fields in the watershed could not
be sown to a subsequent rabi crop due to lack of available soil wmoisture
or the crop sown failed, while in 1983 sll the soybesn pure crop fields
were double cropped either by planting whest or chickpea.

Three years obsrvations on cropping systems, irrespective of the
land treatment (Table 10) show that:

1. Soybean/pigeonpea intercropping gives maximum profits.

2. Kharif cropping of soybean even as a monocrop is more profitable than
traditional cropping of fsllow wheat.

3. As sequential crops lentil snd linseed in rabi after soybean have
more assured returns then whesat as a sequential crop.

&, Ip case of fallow rabi monocrop system lentil and linseed may equal
in profits to monocrop soybesn cropping in kharif, and are better
sltermstives than fallow-whest ; !.owever, are likely to be more risky
than kharif cropping.



Table 10. 1lsputs snd profits (Rs he - ) for the differest systems ip three
years of IVNY in the Begumgsnj watershed.

1982-83 1983-84 1984-85
Cropping Land Inputs Cross Taputs Croes Inputs Cross
Systes treatment profits profite profits
INPROVED VATERSHED
Sorghum/Pigeonpea  BBF 1450 1876 - - - --
Soybean/Pigeonpea  BBYF 4099 3318 2310 2726 1294 2983
Soybean/Pigeonpea FOC - - 2172 2335 1090 2818
Soybean/Pigeonpea FOF -- - - - 1267 2976
Soybesn—wheat BBF-FOG 2677 =333 2261 3117 1733 1035
Soybean-chickpea BBF-FOG 3303 295 2532 2345 - -
Soybean-lentil BEBF-FOGC 3410 3215 -- - 1519 687
foybesn-linseed BBF-POG 2476 696 - - -— -—
$§oybean—-fallow BBF - - -- -- 105¢ 808
foybean-fallow FOGC - -~ - - 791 802
ybean~-fallow FOF - — -- - 980 1345
1low-wheat FOG - - -- - &90 463
1low—wheat+
chickpea FOG - - - -- 622 - 344
llow-lentil FOG - -~ -- - 488 682
llow-linseed FOG - - -- -- S01 1294
WRADITIONAL FARMERS FIELD
ybean/Pigeonpea Trad. -~ - 1497 3087 1285 3000
ybean-vheat Trad. - - 1488 2400 - -
ybesn-chickpea Trad. - -~ 1781 2909 - -
ybean~fallow Trad. 963 534 - - 894 655
allow-wheat Trad. 962 370 914 401 465 306
llow=chickpes Trad. 920 344 937 728 - --
allow-lentil Trad. 741 1680 - - 419 755
Pallov-linseed Trad. 664 796 - - 313 868
Pigeonpes {(sole) Trad. 474 1708 - -- -- --

CONCLUSIONS

The state department of Agriculture initiated an improved Vertisol
sanagement project at Begumganj, district Rsisen in collaboratiom with
ICRISAT in 1982 in a microwatershed of 24 ha involving 10 farmers, which
expanded to 7] ha and 45 farmers in 1984,

The aversge rainfall in Begumganj is 1393 mm, which covers about 90X
of potential evapotranspiration (PE) of 1542 mm and exhibits ustic soil
moisture Fegime. The maximum and minimum temperatures range betweem 45°C
to 4°C with possibility of frosty conditions sometimes. The weekly
rainfall distribution and the rainfall probabilities indicate that
Bagumganj has dependable rainfall distribution during the rainy seasom.
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ares. Soybean yields sre not improved by BAF land-and-water wanagemsst
system and planting of wheat as s sequential crop on the brosdbeds is not
adle to compensate for the loss of land in furrows. Consequently wheat
yields in BEF system are less than in flat continuous planting.

Soybean and soybean/pigeonpes intercropping systems during kharif
are going to predominate the cropping system in the srea. HRowever, since
intercropping system with long durstion pigeonpes suffers from frost
sequential cropping after soybean will be tried st & substantial scale,
though its success varies from ysar to yesr. The probability is that 8
out of 29 years sequential double cropping will be a success.

Soybean yields vary widely (1506-1300 kg/ha) from one farmer’s field
to another. There is a veed to study and stendardise the agronomy of the
crop sc that the yield levels in the farmars fields could be stabilised.

Three years observations on cropping systems, irrespective of the
land treatments, showed that:

1. Soybean/pigeonpes intercropping gives maximum profits.

2. Kharif cropping of soybean even as s monocrop is more profitable than
traditional cropping of fallow wheat,

3. As sequential crops linseed apd lentil in rabi after scybean have
more assured returns than whest as a sequential crop.

4. In case of fallow-rabi monocrop system lentil and linseed may equal
in profits to wmonocrop soybean cropping in kharif and are better
alternatives than fallow-wheat. However, it is likely to be more
risky than kharif cropping.

Comparison of 1individual cropping systems showed that  higher
economic profitability of the improved watershed technology was mainly
due to the absence of fallowing and practice of inter- or double cropping
in the watershed.

Dependability and profitsbility of the sequential rabi crop csn be
assured by recycling the excess runoff for ome or two irrigations through
farw ponds or wells. Wells are becowming popular in the sres.

Tropicultor suffered from lack of plasticity in operating time (can
operate only under dry conditions), high cost, and heavy draft for medium
snd small size bullocks of the farmers. Farmers are interested in having
lov cost implements capable of covering more ares in a given tims,
particularly seed and fertilizer placement equipment.

Maintenance of field to field grassed waterways has not been
possible since farmers sre not interested to lose the land involved and
are in the habit of cultivating snd planting a crop in the marked
vatervays. A practicsl solution is to plant the watervays with rice by
brosdcasting soon after the seeding of the general crop.
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S8oils ere deep Vertisols with level to very gentle sloping piedmont
and wmoderstely well drasined characteristics. Clay conteot varies from
48.6 to 99.3% and has sn incressing trend with depth. Bulk density
veries from 1.8]1 to 1.99 with depth, which indicates wmore compactness of
80i]l in the subsurface horizon, resulting in relatively low ssturated
hydrolic conductivity in subsoil layers and poor root zone serstion.

In rainy season sorghum and pigeonpes have been the main crops in
the psst, but in recent years soybean is becoming popular. The present
land use in Begumgan) reveals that traditionally Begumganj fulls under
whest, chickpea, lenti]l and linseed crop zone and spproximately 80% of
the cropped area is left fallow during the rainy sesason.

Considering the s0i]l] and the rainfall characteristics of the
location sstursted so0ll woisture regimes for considerable period snd
surface waterlogging in pockets; and socioeconomic factors such as low
population density (76/sq. km in Raisen district), relatively large
boldings (average holding 4 ha) and proximity to extensive forest land
sre sowme of the factors, that have been responsible for limited rainy
season cropping as compared to the districts of Damoh, Jabalpur, and
Barsingpur, which have similar sgroclimatic and soil characteristics, but
bhave over 502 kharif cropping.

The ICRISAT s improved Vertisol management technology was evaluated
with the following objectives:

1. Avoid waterlogging conditions for the standing rainy seasob crop and
Quickly dispose off the excess water from the soil surface.

2. Incresse cropping intensity by introducing an effective rainy season
intercrop or a sole crop followed by an appropriate sequential crop.

Farmers and the Department of Agriculture officers appreciated the nead
and utility of landshsping, construction of field channels, grassed
watervays and main drains for draining the excess water, which is often a
problem in high rainfsll areas. However, development of weterways and
community drains, which has to be done by the Department of Agriculture
needs to be properly implemented. It is not possible for the individual
farmers to look after these aspects.

BBF system is difficult to maintain through the rainy seasor by
intermittent interculture and bed shaping due to heavy rains and
prolonged wet days and as such doee not effectively contribute towards
increased productivity and profits in a soybean system. Once
landshaping, waterways, channels, and main draine are established simple
trestments such as sowving along keylines on flat-on-grade snd opening s
furrow-on-grade after an interval of 3m should serve the purpose of
improved drainage.

Cropping systems are location and area specific and land-and-water
management treatments need to be determined sccording to the soil and
land characteristics, and the rainfall pattermm, and the crops to be
grown. Sorghum/pigeonpea and maize/pigeonpea systems vhich gave high
profits at ICRISAT Center could not be popular at Begumganj. Choice of
crops less susceptible to excessive soil moisture or wsterlogging to some
extent such as soybean and rice were the natural preferences of the
farmers to cope up with the excessive s0il moisture conditions in the
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Cultivation of land soon after harvesting the whest crop which
extends up to April is mot possible becsuse of hard soil during hot

dry period after wvheat threshing, wvhich has precedencs over any other
operation.

Interculture by tropicultor has not been possible in wet land while
local implements are effective.

Since dry seeding of soybesn i» not very dependadls, sowing in wet
soil by tropicultor poses problems.
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Apperndix 11

BASIC DATA OF RAISEN DISTRICT - 1982-83

Partioculars

Geographical area 848 .7 ha
Total cultivated larnc ~OB Ile "
Forest land I3 O, v
Land not used for agriculilure g o *
Ares under grazing 7o o
Fallow land B . !
Ares under Kharif crog 1000 !
Area under Radl croy QT “
Irrigated area Lioue"
Average holding jper catl'n W oo
Diesel pumpuets Installed P noa,
Electric pumpsets {nntalled -
Tube wells Lo
Tractor . "
Number of electrifies viliwpee woso"
No. of farmer fam! .y s o
No, of wellr Co "
Total villapes . Yl "
Fertilizer toragre cenire: SR

Fertilizer distritutic:. ccnres @ on



Begurgany, M.P.

Rainfall data (sm) for the year 1982
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Rainfall dats (mm) for the year 1983 -
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Rainfall date (mm) for the year 1964 - Begoganj, M.P.
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Appendix IV

&10 grop cuui_x_' method for determining ziole

Crop yields were detereined fros crop samples taksn from
the fields in the watershed and in the traditiomal farmers’
fields, The sampling msethod folliowed was:

1., Fixed two diagomml lines between lwc opposite cormers
of the field,

é. aft 10m on both the corners and divided rest of the
length of the diagonal intc egual parts to fix the
sites for eight samples on each of ihe disgonals.

3. The sasple area for each of the ssmples war 12 sguafe meter,
Lo The sample area in osse of flat and BBF were circulsr

(X 1,96m2) and reclangular (&8s x 1.9 ) respectively,

For mking the circular sample-area s wooder, 'A’

frame was used,

%. Semples were laken for each of the ireatments and
the individual farmers fields.

Disonu method for crop sampling

\/ l/J// \Q g&/

) Q
l\r] | \ O

) Q O
%

d
111 \Ll e Q

BBpr FLAT
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Appendix Via

IV watershed and treditional fielde crop yield Gata
Degungan), Vaditys Predesh - 1982.8)

Total  Cropped Crop yield (kg/he) lant
Farae: area area Cropping system Treate
(ha) (ha) Rainy mi:; sent
r

Iaoves watershed

Mustard 1%0

2,400  Sorghum/Pigeonpes M8 718 "

2, Culsbohand  4.000  2.000 SoybeansLinsmed 51 kLY "

.o 2.000 Sorghua/Figeonpes 25 696 "

3. Bhavani 44500 1.600 Soybeanswheat 349 146 "

0,400  Soybean+lantil 130 1089 .

¢ 500 Sorghum/Pigeonpes by 602 "

4. Shelk Rafiq 1,200 1,200 JSoybean/Pigeonpes  1X0) 824 "

%, Xrishna Mureri 3,000 2,200 Soybeanewhest 71 5270 % .

0.800 Sorghum/Pigeonpea 0 1090 "

6., Mukesh Kumar 3,000 2,200  Soybeanswheat 552 ALLE "

0.800  Sorghum/Pigeonpea 221 1276 "

7. Pooran Singh 0,800 N.800 Soybean/Figsonpes 74 1432 o

8. Balkishan 0.400 0,400  Soybeen/Pigeanpea 497 1477 "

9. Omreo 0.400 0,400 Soybean/Pigecnpea %2 1047 "

10. Ramcharsn 2,100 1,200 Soybeanewheat 277 492 "

: 0,900 Sorghum/Pigeonpea 0 626
Traditional fields

1. Sayyed Jaffar 1,500 1,500 Soybeanswheat 417 ~s Flat

2. Amrchand 1,200  1.200 Soybeanschickpes ¥y 500 "

3. Abdul Sefi 1.00 0,500  Soybeanswheat 180 et "

4. Remcharan 1,200 0,800  Soybeanslentil 37 84 "

5. Retan Chos!{ 0,500 0,500 Soybean/Pigeonpea 750 572 "

6., C. Amerchand 1,500 1,500 Pallowswheat - % "

7. Gulsbchand 1,000 0,800 Fallowswheut - 1% "

8. Marmohan 1,000 0,400 PFallowswheat - 6l "

9. Jiwmlji 1,000 0,800 Fallowechickpea - £19 "

10, Bhavarlal 1,500 0,900 TFallowechickpes - 628 v

11. Yasin Miya 0.400 0.400  Tallowelentil - a0y "

12, Ram Kusar 1,000 0,900 Pallowelentd) - 692 .

13. Habdib Mohd, 2.000 0.800 Falloweslinpeed - 20% "

1., Haji Abdul 1,500 0.800  Fallowslinseed - 37, "

1. Ras Kumar 1,000 0,500  Fellowslinseed - 278 .

% Wheat crop mas [rrigated



INMT watershed and treditional fields orop yield date
Beguagen), Medhys Predesh - 1983.84

Crop yteld (m)Tuu

’ Total Cropped
armer ares ares Cropping systes Trest-
(ha) (hw) Rainy Post- st
rainy
1mproved wetershed
1. Asarchand %, 600 3,200 Soybeanswhenst 10 96" ARP.FOC
2,400 Soybean/Pigeonpeat 12%0 625 Ber
2. Gulabohand 4,000 2,000 Saybeanschickpea 850 or POG
2.000 Soybean/Plgeonpeat 1200 313 BAF
1. Bhawvani £, 000 0,800 Soybean/Pigeonpeat 811 548 BEE
4, Shelk Rafiq 1,200 1,200 Soybean/Pigeonpes® 547 27 BEF
4,  Mukmsh Kumar 3,000 0,700 Soybeanewheat 980 787 PoG
1,500  Soybesan/Pigecrpes* 830 47
U. 800 Saybean/Pigecnpes® 1217 10454 BAF
6, Pooran Singh 0.800 0. 800 Soybean/Pigeonpeat 811 280 ABF
7. Balkishan 0.400 0.400 Soybean/Pigeonpear 750 308 BprF
8. Ommmo 0.400 0.400 Soybean/Pigeonpess 642 b4} BBF
Tﬂditm 1l fields
1, Sheik Naaid 1.000 1,000 Soybean «wheat 750 580 Flat
2. Babulal 1.600 1.600 Soybean+wheat 700 987 .
3., Shivkant 1.600 1.600 Scoybeanswheat 64, 800 »
4. Babulal 0,400 0. 400 Fallowewheat - 933 .
%, Bhavani 0.800 0.800 Fallowswheat - 840 "
6. Mahd, Aliyes Q.&00 0,400 Fallowewheat - 875 v
7. Rajuram 1.000 1,000 Soybean+chi ckpeat 5%0 9480 .
8. Talsine 0.800  2.800  Fallowschickpes . 750 .
9. Devendra Singh 0.800 0,800 Fallowschickpea - 43 "
10. Rummath Singh 1.000 0. 800 Fallowechickpes - 480 -
11. Gowind Singh 1.600 0.800 SoybeansPigecrpeat 625 708 .
12. Rammath Singh 1.000 0.400 Soybean+Pigeonpeat T30 WS .
13. Shivkant 1.600 1.600 SoybeanePigeonpest 815 0% "

¢ Pigeonpes and chickpea crops were dumaged by frost, hence yields varies with

the psrcentage of crop damaged.



Appendix ¥ie

IVMYT metershed and treditiomal flelds crop yield data
begungan/, Madhys Pradesh - 1984-8%

e Total  Cropped Crop yield (kg/he) land
reer ares  ares Cropping system Treste
~ {ha) {(ha) Matry Poste pent
relny
lsproved watershed
1. Sher Singh 1.000 1.000 Soybean/Pigecrpes ) ' 430 rog
2. hivkant 1.700 0.900 Soybean+Fallow 1000 - ror
, 0.800 Soybean/Pigecnpes 1300 761 ar
3. Ammrchand . 600 $.600 Saybeanslenti] 2 . [ 40 1]
4. Gulebohand 4.400 4,400 Soybean+Wheat 929 . POC
5. Bhavani 5,000 1.000 Soybean/Pigeonpes 500 <N er
2,000 Fallowswheat - 60 s -
2.000 Fallowslantil - 210 -
6. Shaik Hafig 1,200 1.200 Soybean+laniil 600 ’ PO0
7. Sumitrsbaf Z,200 1.000 Soybeanetheat (.2) %9 100088 POG
+Fallow( .8) -
0. 800 Soybean/Pigeonpes 679 480 mr
0.400 Soybean/Pigeonpes 467 420 ror
8. Mukesh Kumer 3. 800 ;.200 Soybean+Chickpes 500 5208  POF
. 200 Soybesn+swhest b :
C.pes 180 12100¢ POXO
+Fallow(1.8) .
0,400 Soybean/Pigeonpes 8% 640mv  POC
9. Pooran Singh (3,800 0.800 Soyvean+Chickpes 600 ’ Bar
10. Ralkishan £, 400 0,200 SoybaaneFallow b . g
11. Omrac 0.400  0.400 Soybesn+Fallow 433 - e
1¢. Harbei 1.3% 2,400 Soybean/Pigeonpes N 9%0 par
0.9% Fallowetheat - 480 -
13. Ramcharan 1.20C 1,200 Soybean/Pigeonpes %2 700 mr
14. Bhagireth 1.200 0.400 Soyvean/Pigeonpes 667 803 BBF
0,900 FalloweWheat - b -
0,100 Fallowslentil © .- 2% -
15. Ramvatibaf 2,400 0,500 Soybean/Pigeonpes L2% 496 par
1,900 Fallowelentil - 230 Flat
16. shaukat Al} 1.610 0,500  SoybesnsFallow s - POC
0,500 Soybean/Pigeonpes 400 540 Bor
0,620 Fallows+ihest - 480 Fiat
17. Pannalal Chamar U.320 0,320 Soybean/Pigeonpes 320 458 Bor
18. Vali Mohd, 1.720 1.200 Soyveasn/Pigeonpes 637 55 Bor
‘ C.520 Fallowelenti] - 130 st
19. Laxmi Mersyan 2,020 1.000 Soybean+ Chickpes 650 670%% PO
0.0 Fallows Whest - 105004
20. Ramcharsn €.03  1.200 Soybean+Chi ckpea 812 95%sr. pBF
0. 400 Fallowshest - 1240%¢ lat
0.4 30 Fallow-Chickpea - 53ee st

L failed due to lack of enisture
2 lrrigated wheat crop




Appendix Vie (contd, )

100 waterehed and traditiomal fields arop yield dste
w‘ w Mlh - 1”‘-’5 (mw-.’

EmSmIee e S ’mq——
Total  Cropped Crop yield (kg/™s) Land
Fermer ares ares Cropping systes Trest-
{he) {(ha) Rainy foste ammt
reiny
R
21, Khatoon Bee 2,420 2.420 Soybesn/Pigeanpes 687 %) nr
22. Shafique 1.0% 0.87 Saybean«Wheat 825 é 101008 90
0.200 Soybean+¥heat 430 nr
23. Akrea 3.%0 1.%00 Soybean/Pigecnpes 475 IX »er
2.440 Fallowethest - 70 Mat
24. Sayeed 2.9% 0. %00 Soybean/Pigeonpes 972 500 POC
2.4% Fallow+iheat - 360 Flat
2%, Wujaffar .00 2.0 Saybesn/Pigeonpes 587 600 ror
Huseain 2.000 Saybnn/?'lﬁm ?’2 529 ror,
2. Khalid 4.4%  3.000 To.2) 6% niee o
Saybean*Chickpes(0.2)6% 62908
27. lsrer 4.4%0 2,000 Soybean+imeat 512 15008  FOC
2.4%0 Fallowetheat - 880"  Flat
28, Halisunnisa 1.9% 1.000 Soybean+Fallow 587 - FOG
29. Ras Narsysn 2.420 1.000 Fallow +Linseed (0.5) 3o roc
0.420 Soybean-P . Pea 47 53 Flet
0.%00 FallowsWheat - 410 Flat
)0, Bhxyslal 0.%30 0.5 Soybean/Pigeonpes 325 57 BBF
31. Kashirsa 0.800  0.800 Saybean/Pigeanpes 575 616 BBrF
32. Ramveti 5,090  0.800 Soybean/Pigecnpes 4] 520 BBr
0.200 {geonpen 466 w7 roc
1.000 Fallowelentil - 40 Flat
1.090 FalloweLinseed - 330 Flat
1.000 FalloweWneat & -
Shickoes 575 Flat
1.000 Fallowstheat - 640 Flst
33. Rampressd 0.%00  0.%0 Soybean/Pigeonpea 250 520 BBr
0.400 onpes
Saybean+Wheat {0.:) 30 580+ PFOC
3. Pyarelsal 11.000 0.5 Soybean/Pigeanpes 750 57 140 4]
3.000 Soybean+Fallow %00 - oG
2,000 Fallowslenti} - 35 Flat
5,500 FallowelLingeed - 380 Flat
35, Sheikh
1,000 1.000 Soybean/Pigeonpes 125 610 oG

Babhaddur



Appendix V1o {eomtd.)

IVWWT watarshed and treditional fields erop yield detd
begusgan], Madhys Predesh - 196(-83 (ecatd...)

_ AN
Total  Cropped Crop yield (kg/ha) Lland
Farmer ares ares Cropping sys\es Trest-
(ha) (ha) Rainy Post-  mant
ﬂw
— L SN
35. Rahim Karim 5,170  0.%00 Saydesn+Fallow 1%0 . wmr
117 Pallowelanti} . 430 Flat
3.49% FallowsWheat . 420 Flat
37, Shafiq 1.70 0.30 Soybean+Chickpes 450 00 W
0.700 Pallowslentil - 00 Nat
0.700 Fallow+Wheat - , 319 Flas
3. Khatoom Bee 2.640  2.640 Saybsan/Pigeonpes %62 %0 o
9. Habiv ?laM 1.990 1.990 Soybean/Pigearpes %2 0o mr
40. Iqbal (Jee
Miys) 0.8 0.87 Saybean/Pigecnpes 637 47 4
&1, Gopal Singh 5.0% 1.700 Scybean/Pigeonpea 611 366 rog
0.800 Soybean/Pigecnpes »7 M0 wr
1,%00 Pallowelanti] - 00 rlat
. 280 l.gg Fallow+Wheat 225 :£ ’%t
42. Shahjahan Bee 2, 2, Soybean /Pigecnipes
4). Tulsi Ram 1.990 1.990 Soybvean/Pigeorpes %8 640 rog
44. Dwaraks
Prasad 5,75 2,000 Soybean Figeonpes 55 5% POG
0.75% Fallowelinseed - I Flat
. 1.%00 Tallowelent(l - 294 Flst
1.500 FallowsWheat - 42 Flat
4%, Nasams 0.220 0.220 SoybveaneFallow 664 - 4o
Traditiomal Fields:
1. Amsrchsnd 3.000 3,000 Soybean/Pigeonpes 975 580 Flat
2. Sher Singh 2.000 2,000 Soybesa/Pigeonpes 72% "7 "
3. Sukar Al§ 1,300 1,300 . 4«80 418
4 Keertiys 1,300 1.3 . 800 90 .
9. Halkai Sahu 0,350 C.3% » 800 196 "
t. Muls Chay-
dhary 0.%0 0,50 u 5%0 2% d
7. Riahi Xusar 1.000 1,000 " 1030 640 »
8. Shiv Dhan
Singh 3,600 3.600 Soybean+Fallow 1%0 - -
9. Shanksr lal 0.920 0.920 . 177 - "
10. Rasmprased 0.5%0  0.%0 o 1062 - "
11. Ram Shankar
Jain 1.600 1.600 " 1119 - "



Appendix Vie (oomtd.)

IVMT wetershed and treditionsl fields crop yield date
Bagunganj, Msdhys Predesh - 198,.8% (contd.,)

]
Total  Cropped Crop yield (kg/m) land
Farwer ares sres Cropping systea w— PPORLe
(ha) {he) Reiny Post- mamt
reiny
]
12 Abdul Wahid 0,600 0. 600 Soybean+Fallom 1024 - Nat
141 Bhagwan Singh 0.9%0 0.9% " 6b) - »
14- l‘“ ﬂl. o. ’,O 00 ’” " Im - *»
15 GCanpet 1,600  1.600 . %0 - .
16. Motilel
Sharwa 1.700 1.700 . b - .
17, Sultan Singh 4.000 4. 000 . 37 - e
18, Rahim Xarim ),260 1.260 Falloweiheat - 40 L]
19. Mohen lal 4,000 2.800 " - 410 "
1.200 FallowsLinseed - 280 - -
20- mhlhd 1.320 1.320 Fﬂlwmt - m b
21, Parmale} Sahu 3.710 1,700 " - Jn -
1.100 Fallowelant{] - 220 ol
0.910 Fallowelinseed - M0 b
22, Tej Singh 1.260 1.260 FalloweWheat - 320 Flav
23, Mohd. Ishaq 3.220 3.420 FalloweLontil - m .
2. Xunmerdei 1.720 1,720 " - B3 o} .
2%, Khussn
Singh 1.5%20 1.%20 » - 190 »
2. P'ooran Singh 0.%% 0.49%0 " - 280 .
7. Huosin Khan 1,610 1.610 Fallowelinseed - 220 "
8. Mursar Ali 1,610 1.610 . - 180 "
29. Jamsw Prasad ).%90 1.590 . . 260 .



Appendiz Vila

Bavenies of te Mestrehal-duend
l.w-d Teshvalony Quions on fosp Vartisels 4a W
Peogae- E Oppre-
won TN o mfie un s P
G e R
sovn wemen”
Syharpigeenpes n K 1408 1T g " » ]
Aohoworey m
wn- ? o nw " "-‘m li:: R ?
Piyesnpee »
Sayainer-plotonpes 10 (¥, ;] nw B3 Syhen 0 u b |
ahialpm Pioswgm un M
- [ }] -
W 2 " w 12 Saybean ) ’ 3
mm‘ 1049 »
Kyshewrdvet- N nyn uw «19  Sophann ] [} 3
Slpang et %4 |
Soyabuam-adignt- ? Ao u? ~313  Sopbasn m ’ i
Chicipea st m™m ]
Sopshean-Chdaipen- ] b 303 m m m : )
Soyehasn-1inseed- [ nn N 4  Doyabean ﬁ-"& ; }
oyebaas-Jantil 2 “y Mlo0 321 oyehamn u’; l; i
taneil 1000 2
Waightat avarepes 100 e e un
TWOITION. PAVERS' FIEDS®
e oM om TR OB 4
4
hest sols ? 1% %2 % et " ? 3
hast-chichpes » 1483 954 " wm :g ’ )
0ls n 1264 920 M (NT m 4 3
nls N N ¥ 11 108 Ll m n |
Linsend mle 7 1460 (] " linessd »? - |
tpightad Avecepes 10 1452 e "
a. Prises ia M. par quintal ase:
arain fa/ael. Paddex a/gtl.
Sorghum 100 Sevyhum 10
Soyabasn % Soyuham »
ne Phgoangas stalke 12.9
st 100 st »
langil ;:: Lentil g
Mostasd m "
Lineand 9%

b Date refer 8o 34 ha of satershad and 19.06 ba. of traditionsl femers’ fielde.

& I these ae plsts, ahichps gawe 7o profustion,
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Appendix VIiIn

Ccononic evelustion of tln Improves -.uum-uue technolofy bpt jons on dm vertisols tn the Begumpun)
wotershed, Madbys Prodesh, mw.,‘ ..

:mw

EU' v

a owew sy

w

trmh' oynnd f‘ ! u:c W :;:::r- Groge’ " O:m-: fz'n , . Yields %. of
. witqe ! ' renerey - tiong - rops Grein  Fodder  plots
€ umo&m grown T costst  Ite®
, . - sewessne .‘/M sresascwe hm Qtlm
. LI *
1RV mmneg . .
¢ LT . .
Soyedesn-pigeonped BOF ' Wronit G036 2310 2026 Soysbesn 1013 10 '
intercrop N gy w’;m ' : P {guonpes 1}, ) ]
Soyshesapigecnpes  Flat on Mo 4507 272 2335 Soysbesn 830 ’ )
Inter¢rop o greder 18 g ? i geonpas [}, ] 15
Nt
Soysbesh-wheat W, Blat e SIM . 2361 JIHT Soysbesn 1078 11 '
» o8 qrede T Wheat %9 |
frg eiw i "o
Soyabesnschickpea.  Flat on B0 W7 a5 ks sovasesn 850 10 '
. ¢ orede Mm,f{ > 0 Chickpss 709 .
Veighted sverages- 100, 1 506h 2321 27N 1
Lanpe 1.,
TRABITIOMAL mn:# PYNAR
FiELos? C
Soyebesn-pigeonpss  Traditional 10 T USBY 1897 3087  Sovabesn A 6 3
interorop " P igeonpes 679 10
Soyabean-wheat Traditions! 25 3688 1488 2400 Soysbean ons 7 3
once Whaat m ?
Sopsbamn-ohickpeal’  Tralftions!  18% (- Mg 8 1908 Soyabesn 50§ |
sequence ¢ \ on Chickpes 580 -
Followwheat | Traifitional 3¢ - 1318 9" 01 neat 664 6 3
Fallowghickpea = Traditional AL " 78 Chickpea 555 - 3
Ve ighted -aversges.-. . 109, 2861 1250 161t 13
Al P - - iy M‘.
8. Prices in rupeas per quints) are;  ~ Braln” R3/100 kg - fodder Re/100 kg
Soyabsan 300 Soyabean 20
Pigeonpea 350 Pigeonpas - 12.%
wheat.. 4, 180 Wheat 20
CMW 00

5. Bata refer to:-14.)} h' Df wtorswt

ceadogd

o

RS LT

Fha ki

Y LYYRIRS %]

PR P

LI T

[ T 1

and SdiNp. of traditional: fmnr s fTields.

B N

LYRR " SO
K



Appendix Viie
- )
Beaneuic evelustion of the u-pmnd vatershid-based technology options on deep Vertisels in the w
wetershed, Madhys Pradesh, 1984-88

\
v

Land and Propor- Opera- Yislds
water tions Groas  tiemal Groms N of
Crepping system sensgeant  grown retumms costs profits?  Crops Grain Podder plots
reanmen. hfh' LY YT km. 'um
TMPROVED BATERSNEDD
Soybesn-pi geonpes Broadbads 22 a2 124 by 23] Soybeen ] 12 n
iatercrop & Purrows . pigoonpen 4 »
Soybeen-pigecnpes Purrows on $ 443 1267 W% Soybem 28 13 4
intercrop flat Mgeonpes 357 2
Soybesn-pi geonpes Flst on il 3908 1090 e Soybean 1) 1 1
intercrop grade Pigeonpes 589 ! ]
Soybean-whest Film on 4 2768 1733 1038 Soybemn 901 19 |
grade WVheat 3% -
Soybean- lemt{] Fiat on
grade ? 2200 1819 687 Soybesn 733 15 2
lontil ¢ [
Soybemn-fa}iow Broadbeds 2 1861 108¢ 808 Soybesn 617 13 2
§ Furrows
Soybean-fallow Furrows on 2 232% 980 1345 Soybesn m 16 b
flat
Soybean-fallow Flat on 9 1593 79 802 Soybean 523 1 ]
grade
Fallow-wheat Flast omn 17 953 490 463 ¥heat 474 $ il
grade
Fallow-wheat o Flat on 2 966 622 344 Whest 481 $ 2
chickpes grade Chickpes t ¢
Faliow-linseed Flat on ? 1798 S01 1294 Linsesd 374 - 4
grade
Fallow-lemntil Flat on 12 1170 488 682 Lent}i) 300 6 10
_Jrade
Weighted averages 252% 945 1578
TRADITIONAL FARMERS®
FIELDSY
Soybesa-pigeonpes Traditional 19 4285 1288 3000 Soybesn 806 16 ?
intercrop Pigeonpen 463 0
Soybem-fallow Traditional 11 1548 04 655 Soybesn 511 11 10
Fallow-whest Traditional 42 ™ 465 306 Whest 384 4 $
Fallow-1linseed Traditionsl 18 1181 313 868 Linseed 246 ]
Fallow-lemti} Traditional 10 1174 a9 755 Lenti) 501 é $
Weighted sversges 1638 636 1002
8. Prices used were based on sctual reslized or msrket prices. They were as follows:
Grain Rs/100 kg Fodder Re/100 k
Soybesn 260 Soybemn 2
Pigeonpes 350 Figeonpea 12.%¢
Whest 180 Whesat 2
7 1381 350 jontil »
Linseed 450

». Dats refer to 102.60 he of watershed, mnd 48.84 ha of traditional fnn?h‘ fielde,
¢. Crop failed. Yo yields.
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