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NOTE TO THE READER

This is one of seven gub-program rsports from the Parming Sysf
Rasearch Program designed mainly to stimulate thinking and cosments
from professional colleagues.

During 1980-81 the Agronomy and Weed Science subprogram involved in
studies related to:

1. On-Farm Research
2. Weed Management Ressarch and
3. Operational Reeearch on Fawming Systems

This report summarises the results of only on-farm and weed manage-
mant research., Studies related to operational rssearch are being
reported by other subprograms of Farming Systems Research.
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AGRONOMY & WEED SCIENCE 1980-81

1. ICAR-ICRISAT COLLABORATIVE ON-FARM RESENRCH ON FARMING SYSTEMS (FS-4)

1. Introduction:

Inproved and technically viable farming systems technologies for dry
areas are available and the flow of alternate or modified technologies is
continuwus. However, there is a lack of information on the extent to which
these improved technologius could bu adopted by thv farmers. Researchers
are convinced that the impact of 2 new technology is measurcd not solely by
its excellence in experimental plots but also by ths extont to which it is
or it could be transforred to farms. J close working relationship between
researchars and farmers which permits farmers' agro-climatic and socio-
economic environments to influunce the technology design and performance is
therefore considered as an important ingredient of farming systems research.

The ICAR and ICRISAT are involved since 1978 in a co-operative on-farm
research on farming systamg in three villages - Aurepalle, Kanzara and
Shirapur - in threec different agroclimatic and socio-economic subregions of
central peninsular India. Initially by means of small scale experiments
and surveys, preliminary information on suitable cropping systems and appro-
priate soil and water managemgnt methods has been obtained for these locatio
in 1978 as part of ICRISAT Village Level Studies. Operational scale experi-
ments on soil and water managemant and cropping system technologies were
begun on small watersheds involving a group of farmers in 1979 in all the
three villages. g

2, Objectives and Scope:

It is envisaged that conducting cooperative research on farmers'
fields will help to characterize, quantify and reduce the gap in crop pro-
ductivity between expcrimontal stations and farmers' fields in addition to
help determine the important reasons for farmers' adoption or rejection of
a new technology. The specific objectives of ICRISAT's present on-farm
resaarch include:



l. To test, adopt and measure the performance of the
prospective farming systems techrology on farmers'
fields,

2. To involwe farmers in the technology development
process and to identify appropriate forms of group
action among farmers for adoption of watershed-based
system of resource development and management.

3. To assess the ecoromic performance and farmer's
acceptability of the "improved" systems compared
to the "traditional” systems.

4. To monitor the rate of adoption and impact of new
technology and to gather feod-back information on
the research requiremonts for specific components
of farming systems technology.

3. Technique and approach:

Some important agroclimatic and socio-economic characteristics of the
three villages (fig, 1) arc given in table 1.

Since natural resource development is an important phase of the ressarch
project, watersheds have been chosen for study and experimentation in each of
the three villages, The two year period (1979/80 and 1980/8l1) is oonsidered
to have been a technology introduction and testing phase. The technology
being tested inwlves several components including land shaping and culti-
vation, varieties and other agronomic inputs, cropping systems, tools and
equipment, credit provisions, cost sharing and prnduce marketing etc., The
experiments were discussed with and agrred tu by the farmers cultivating land
on the watershed. Seclection of the crops and cropping systems is the farmers'
prerogative, Major responsibility for improved agronomic recommendations is
assigned to the representatives of the cooperating regional All India Coordi-
nated Research Project for Dryland Ngriculture Center and the Agricultural
Universities.

Watersheds of 13.5 ha on Alfisols at Aurepalle in Andhra Pradesh
involving five farmers, 12 ha on shallow to medium deep Vertisols at Kanzara
in Mahaemahtra juvolving seven farmers and 13 ha on deep Vertisols at Shira-
Pur in Maharashtra, inwolving seven farmers were dewaeloped during the dry
season of 1979. The farmers were continuously inwlved in planning the work
and participated in devalomsent and latcr crop management activities. Mate-
rial and inputs were made available to farmers well prior to the monsoon.
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Table 1: Some characteristics of the on-farm research sites, 1978-1981.
8l. State - Andhra Pradesh Maharashtra Maharashtra
Characteristics District- Mahbubnagar Sholapwr Akola
. village - iurepalle Shirapur xansara
1. Distance from ICRISAT 100 300 $00
Center (Xm) )
2. Avarage Annual Rainfall 681 635 818
(o)
3. Soil type shallow Deep Shallow to
AlZisols Vertisols medium deep
Vertisols
4. Important crops Sorghum Rainy sea- Cotton
Castor son fallow Sorghum
pPoarl- and post- Mungbean
Millet rainy sea- Groundnut
Pigounpea son Sorghum Pigeonpea
Paddy Pigeonpea
Chickpea
Minor-
Pulsaes
5. Households (No) 476 297 169
6. Landless houssholds (%) 28 23 2
7. Average Bize of 3.5 6.5 6.1
holding (ha) -
8. Rainfed area to total cropped 83 92 95
area (%)
9. Total area of the watershed
where "Improved" systems are
being tested (ha) 12,5 13 12
10, No. of cooperating farmers
hodling land on the watershed 5 7 7
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The tost criterion is productivity; the comparisons are made against
the farmers' traditional system of farming in plots out side and adjacent
to the watarsheds. This is dono by comparing agronomic performance and
resource requirement data of "improved" systoms with those of "traditional”
systems inwlving similar crops on similar soils.

As originally agreed, material and input support by the Universities,
AICRPDA and ICRISAT will continue only u{:to 1980-8l1 season. Thereafter any
capital subsidies inwolved will bu ceasal, However, technical advice will
be continued and whorvever possible, will bu provided through the partici-
pation of local axtension services. Thc major focus nf future analysis will
become what uso, if any, the farmers inwlve! in the oxpuriments will make
of the new techrnology.

In addition to the abowe gouncral tuchniques and methodologies, during
1980-81 on-farm rescarch alsc inclulud testiny the performance of few indi-
vidual cumponents of now technology the letails of which are presented in

later sections.

4. Past oxperience:

Some salient observations and results from 1978-79 and 1979-80 crop

seasons are given below: "

1. Results of the land and watur development on a watarshed
base attempted during 1979 illustrated the utilization of
under-employed labor and draft animals during the dry
scasons, Watarshed-based systems of resource devalopment
anc managem:nt also revealoed the relatively low capital
cost involved amd the increzsed employment potential for
local labor anil bullocks.

2. The yields obtained in hAurepalle an? Kanzara with improved
technology~varieties of high yield potential, the appli-
cation of chemical fertilizers ani batter soil and crop
managaement-werc far greater than those of existing farming
system,

"Por more details see (a) ICRISAT Annual Report, 1978~79 and 1979-80 and (b)
ICRISAT's involvement in cooperative on-farm research = a brief report pre-

pared by J. Kampen for the meeting of ICRISAT's Rescarch Program and Tech-
nology Transfer Committees, March, 1480,



3. Dmproved crop management technolngy is apparently related
to the availability of precision oquipment. Parmers in
all villagus appreciated the vursatality of the malti-
purpose tool carriar and tho importance of precision and
uniformity of sued and fertilizur placement.

4. Crop yields with the graded broadbed cultivation system
with improved croj. mansagement in gunural exceeded those
of the flat planted traditional systom. Tho draimage
function of thu graded broadbed in Vertisols and its
adaptability to several cropping systems were recognized,

5. DMttempts to introduce double cropping in Shirapur were
not successful.

6. It was confirmod that timulincss of all opurations coupled
with improved variities an! improved snil, water and
crop managemunt tuchnology producu most spectacular
effocts.

7. The quantification of the gaps in productivity betweun
experimental stations and farmuwrs' fields showod the
existence of large 5aps and the potuntial of achieving
much greater productivity under '‘reoal-world' situations.

8. The need for cuntinuwous monitoring of the performance
nf improver technology to i lentify now probloms is reco-
gnised, Examples are Striga infestation associated with
improved suorghum and millet cultivars in Aurepalle and
Kanzara and perennial weod problams on broadbeds in
Shirapur.

3. The need for adoptation of an improved technology suited
to local situations anl the valuc nf 'fyel-back' bhased on
farmors' expericncce was rocognised,

5. Cropping systems and methodoloyy for 1980-81 growing season:

In addition tu productivity comparison between improved and traditional
farming systems additional informations were obtained during 1960-81 season
by simulating additional troatments on the farmer ficlds., Theso treatments
include beds vs flat cultivation, improved planting Arill vs local planting
drill, sole vs intercr-pping, local crop sjacings vs standard row spacings,
local vs improved cultivars, supploemental .rrigation vs no irrigation etc.

The physical, agronomic anl socio-economic data were collected and the produoc-
tivity was calculated as in previous scas ns. However to obtain sore accu-
zate data crop yicld samples were taken in consultation with the Statistician,
and following procedurc was depted.’

'As per Mr. B. Gilliver's advice.
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The sample size of 5 percent was used, 20 sample plots of 4 square
meters (8m X 3m) were harvested per hectare. The same number of samples
were taken from traditionally farmed fields outside the watershed. Using
a grid system, with axes the number of beds and length of bed a 5% sample
of pairs of random numbers were selected. In a field having the shape as
shown in fig. 2 the chosen coordinates represant the plot area to be taken
i.e. (3,2, (4,5), (6,4), (7,1), (9,3) - and are shown on the shaded area.
The samples were harvested and the standard error was calculated. In
some cases wu had an opportunity to compare these sample yields with the
actual threshing floor (or farmer ruported) yields. This proocedure of
sampling was found useful and satisfactory.

Figs. 3,4 and 5 indicate the cropping systems on the farmer fields
in Aurepalle, Kanzara and Shirapur watersheds.

The final seed bud preparation in all the research sites

ted in May. The basal fertilizer application (18-46-0) was also completed
before the onset of monsoon. Because of ovarly onset of monsoon the planting
in Aurepalle and Kanzara were dom: during the first and seoond week of June,
1980 utilising the first rains. However, Kharif planting in Shirapw was
not attempted as the moisture was not sufficient to support a Xharif crop.
Priority for planting was given to sorghum based cropping systems. Culti-
vations and hand weedings were carried out in time. Total nitrogen applied
to cercals was on an average about 60 kg in Aurepalle, 70 kg in Kanzara and
25 kg/ha in Shirapur (along with 46 P,05). Minimum plant protection measure
were undertaken as the pust problems were not severe mainly due to early

planting.

The total rainfall during 1980 was below normal in all the villages

(fig. 6). Though the onset of monsoon was early the rains receded very

early in the season and the crops suffered heavily due to late season
drought. There was a bricf drought spell during June/July in Aurepalle,

but the overall rainfall distribution till the end of August was satisfactory.
There were few heavy storms resulting in runoff and erosion in both Aurepalle
and Xangara watersheds.®

"The runcff and erosion however could mot be quantified in these watersheds,
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Some of the comson obsarvations moticod in all the 3 villages are:

1)

2)

3)

Wide variation in crop yilelds among different fields
within a watershed,

Variation in the nature and axtont of participation
by farmers among and within villages and watersheds.

More priority for irrigated agriculture (and also for
commercial crops) than to rainfod farming.

6. Summary of results of 1980-81;

Some of the salient results observe! and the experience gained are
sumarised in the following pnges.'

6.1. Auregglle

1)

2)

3)

4)

The growth of cereals-sorghum and millet was aexcellent,
but pigeonpoa and castor suffercd heavily Auw to early
cassation of raimns. The sorqghum and millet in the water-
shed outyielded those unler traditional system substan-
tially (uptv 7 times). Because nof groater variations in
moisture storage capacity (soil depth varying from 10

to 45 cm depth) the crop yield levels varied widely acrnss
farmers' ficlds within the wntershod (tables 2 and 3).

Though sorghvm suffered a mid-season rought, good yields
were obtained bacause of timely rainfall later. Pearlmillet
yields were not as good as sorghum mainly because of lack of
moisture at the time »f sacond top droassing »f N and thus
resulting in N deficiency. 1A heavy drwnpour of 70 mm once
early in the season also caused the loaching of first dose
of N applied. However, timely sowing ind improwd techmn-
logy (fertilizer, cultivar, precision seed and fortilizer
placement etc.) resultad in spectacular cereal yilelds when
compared tn traditional technoloqy practisod in rest of

the villages (fig. 7).

The long duration crops - castor ani pigeonpea suffered
heavily because of ocarly cessation of rains, However, castor
in the watershe out yielded that in traditional plots.

The incidance of pests early ln the scason was negligible.
But, weed problems ware severe within the watershed whare
farmers had to handwee? more than three times in addition to
two intercultivetions. Cyperus was the major weed associated
with improved technology. The blade attachments to tropicul-
teur were foun! hetter in ccntrolling weeds than the duck

*The results are mainly based on crp yicld samples taken as per the statisti
cian's advice, though s me attemrt was made to calculate the net returns
most of the observations are based on gvoss returns. The detailed economic
analyses will be made by thc¢ Economics Program.



Table 2: Crop ylelds (q/ha) for seweral crops at Aureaplle village in 1980-81.%

Parm Cropping system Carval Standard Cereal P.pea Castoy
No. grain  error +  fodder grain

Oon Broad beds

1 80le sorghum 20.4 1.9 54.9 - -
1 Sorghum-pi geonpea 16.5 1.9 29.1 0.4
1 Millaet-pigeonpea 15.8 1.0 17.5 0.2 -
1 8cle castor - - - - 4.9
1l Castor-millet (2:1) 9.3 1.0 10.4 - 1.3
1 Millet-castor (2:1) 13.5 1.8 13.8 - 0.7
2 Sole sorghum 23.8 1.1 a1.1 - -
2 Sorghum-pigeonpea 16.8 1.0 30.7 0.3 -
2 Millet-pigeonpea 14.7 .9 14.7 0.3 -
2 Castor-millet (2:1) 2.8 .6 4.5 - 2.6
2 Sole castor - - - - 4.0
3 Millet-pigeonpea 8.6 1.1 7.9 0.3 -
3 Sorghum-pigeonpea 10.6 1.0 2.5 0.2 -
3 Sorghum—castor (2:1) 9.4 1.9 23.6 - 0.1
3 Castor-sorghum (2:1) 5.0 1.0 11.2 - 1.1
3 Sole castor - - - - 2.9
4 Castor - Sorghum (2:1) 20.7 1.7 33,5 - 1.7
4 Sole castor - - - - 5.7
5 sole sorghum 20.1 1.2 46,3 - -
5 Sorghue-pigeonpea 10.9 2.3 30,9 0.4 -
5 Millet-pigeonpea 20.9 2,3 22.9 0.4 -
S Sorghum~-castor (2:1) 14.8 .5 37.5 - 0.7
) Castor-sorghum (2:1) 13.7 1.8 33.3 - 0.6
S Millet~castor (2:1) 12.1 2.2 17.5 - 0.1
5 Sole castor - - - - 3.2

Flat cultivation*’
5 Millet-pigeonpaa 8.5 .2 11.4 0.5 -
S Sorghum-pi geonpea 17.2 2,6 M.,.9 0.3 -
5 Sole castor - - - - 2.2
5 Sorghum-castor (2:1) 17.4 2.6 3,2 - 0.2
) Castor~sorghum (2:1) 11.2 1.9 21.5 - 0.4

Local tachnology'"

Sorghus-millet-p.pea 2,498 1.4

1.4 ‘ 101
¥.89 15,9 -
Sole castor 1.5

* The following farmers were involved in the experiment; (1) V. malla Reddy
{2) V. Yavma Raddw (3) D. Maravan Reddv (4) N. Malliah (5) A. mrlidhar Rao

** pata on flat cultivation presented here are from unreplicated small plots
Data ocollected from 8 farmers’' fields - awverage of 72 samples
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Table 3: Crop yields (q/ha) in Aurepalle watershed, 1980-8]1.

Farm Cereal Coreal Pigeon-
No. Croppdng systums crain f~der pea Castor
1 Sole sorghum 20.4 54.9
2 21.8 41.1
5 20.1 36,3
24.1 47.1
1 Sorghum-P.oa 16.5 29.1 0.3
2 16.A 30.7 0.4
3 10,6 41.4 0.3
5 10.9 30.9 0.4
13.7 28,0 .37
1 Millet-P.poa 1.8 17.5 0.2
2 14.7 1:.7 0.3
3 8.6 7.9 0.3
5 20.9 22.0 0.4
15 15.5 .3
1 Snle castor 1.9
2 1.0
3 2.8
4 5.7
5 3,2
4.1
3 Sorghum=-castor (2:1) 9.1 23.6 0.1
5 14.8 37.5 0.7
12.1 30.5 4
3 Castor-sorghum (2:1) 5.0 11,2 1.0
4 20.7 33.5 1.7
5 13.6 33.3 0.6
13.1 26.0 11
1 Millet-castor (2:1) 13.5 13.5 0.7
5 12,1 17.5 n.1
13.1 26 .4
1 Castor-millet (2:1) 2.3 11.4 1.3
2 2.8 1.6 2,6
6,0 7.5 1.9

*Parmers - 1. V. Malla Reddy, 2. V. Laxma Reddy, 3. D. Narayan Reddy,

4. N. Malliah, 5. A, Murli‘har Ra~,
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foot attachment., Severe infestation of Striga was also
roted in patchus associated with CSH-6 snrghum. Later
in the season mites and earhead bugs were also noticed
in sorghum.

5) The suitability of broa? bed and furrows fur Alfisols
is still a question. Though it apjeare! that broad
beds are nocessary to nbtain precision control in seeding
and fertilizer application, there were no noticeabls
differences in yiclds betwoen flat ;lanted and broad
bed and furrow planted crops (tablo 4 and fig. 8). A
freliminary analysis® on net returns alsc supported
this conclusion (fig. 9)

6) Preliminary trials to observe the jotential of inter-
cropiing in castor indicated that wuedlding and interculti-
vation aro the major hurdles. Castor suffered adversely
because of the ocarly comjetition of sorjhum or millet
and their indirect effect on the lack of weed control
later in the season. However, whan comjared to tradi-
tional sole castor, intercropping of castor with millet
nr sorghum seeme. tu have good potential particularly
in the years of early cussation of rains (fig. 10).

A preliminary economic amlyuua' of different castor
basu'! systems inlicated that tralitional castor resulted
in net lose of Rs. 27/ua. 1In im)roved system on the
watershed while sole castor resulted in Rs. 459 net
profit all the castor brmer ireesepeping systems
except castur-millet performed bhotter than sole castor
system, Castor-sorghum syetem rusulted in highest
profit of Rs, 688/ha. Though the gross returns were
higher in all the intorcrop system total inputs/ha
were also highaer in all the intercrop systams mainly
because of additional cost: involved in hand weeding,

7) Ppigeonpea and castor suffered heavily because of early
cessation of rians. While pigecnpea failed completely
castor could yield only 1.5 q/ha in traditional systems.
In general, the competitive effect of castor and pigeon-
pea on millet yields was samo with no substantial
change in millet yields. Sorghum suffgred heavily
bLecauso of intercropping with pigesnma nr castor as
sole sorghum yiclied substantially high:r than inter-
cropped sorghum., The comjetit.ve effect nf castor
and pigeonpes were howevar similar il -rere was mo
substantial iifference in intcreropme ! sorghum yields.
As Aurepalle is primarily -~astor growing village inter-
cropping of castor seems to hava potential particularly
to avoid rainfall vagaries. (fig. 1ll).

*The economic analysis attempted by us is only very preliminary. The analysis
incorporates only grain yields and only inputs like seed operation cost g fer-
tilizer. Por dstailed economic analysis please refer to Eoonomics Program.
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Table 4: Crop yields (g/ha) for seversl crops at Aurepalle village watershed under
flat cultivation.

Treat. Geno- Plan- fow Cropping Cereal Cereal P.psa Castor
No. type ting spa- systems grain fodder
drill cing
1 L L L Sorg-Millet- § 5.2 - 32,6 Nil -
P.pea M .8
2 1 L L  Millot-P.pea 5.8 ¢+ .5 9.6 .6 -
3 I L [ . 5.2 & .7 6.5 A4 -
4 1 1 S " 8.6 + .2 11.5 .5 -
5 ¢ L L  Sorg-P.pea 9.6 +1.4 30,7 .4 -
6 L S " 12,5 +1.0 27.1 .3 -
7 I I S " .1 426 35,0 4 -
8 1 I § Sole castor - - - - 2.0
9 I L S " - - - - 3.5
10 1 L S Sorg-castor 15.1 +2.7 29.0 - .4
11 b I s Y 17.4 + 2.6 3.0 - .2
12 1 1 § Castor-sory 11.2 +2,0 21.5 - .4
(2:1)
13 I L S " 9.1 + .6 17.3 - .2

B L o - e e

I = Improved
L = Local
S = Standard (45 cm)
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kg/ha

Yield

L=Local planting drill
I =Tropiculteur & Improved planting drill

m Cereal grain . Pigeonpea or castor

4000 . G Cereal fodder
3500 A
g 8|
3000 - d
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2500 / / A /I
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1500 4 s - d (B
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¥ > A 1 A
0 ﬂ_ A . = WL IF |
L I L 1 L 1 L I L I
Millet-Pigeonpea Sorghum-P.pea 'Castor Sorg?gm;gastor Castg;—?grghum

Fig. 12. ¥;§ED§]0F DIFFERENT CROPS AS AFFECTED BY TWO PLANTING DRILLS ON A FLAT SEED BED, AUREPALLE,
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9)

10)
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The utility of tropicultesur particularly in precision
planting and fertilizer applicatian was noticed. On
flat sesedde), yields of all the crops were higher when
planted with tropiculteour as compared to yields from
local Aarill planted crops. (fig. 12). The cozxbined
effect of standard row spacings (2:1) ant the use of
tropiculteur resulted in higher crop yields than the
yields of crops planted on a local spacinge (7 to 10
lines of varying row widths of cereals and one or two
rcws of pigeonpea) by local dArill.

If one considers two years Jdata (1979 and 1980) of
Aurepalle watershed, 1980 crop ylelds were far supe-
rior to 1979 yielcds thouqgh ir terms of total rainfall
1979 was favourable. The reasons contributing to

higher yields are manyfold ~- major being early planting,
better crop management and goord rainfall distribution.
The quantum jump in yields is more pronounced in
improved technology treatments than in the traditicnal
technology (fig. 13).

The yield gap analysis indicated the wide gaps that
aexist between research center (ICRISAT) and farmer
fields. The pexrformance of improved systams in ICRISAT
center and farmers' ficlds and the performance of the
traditional systems are compare in fige.l4 & 15.

It is striking to nnte the large gaps existing at
both the levels in all the cropring systoms when
previous seasons research yivlds were taken into
consideration (fig. 11). However, only qgap II

was noticed when 1980/81 research station data were
considered (fig. 15). Puture on~-farm research should
focus on the characterization and analysis of the
factors responsible for these gaps and also on the
develorment of technologies to bridge these gaps.

The sampling procedure adopted to gather yield data
on the farmer fields for the first time this year
provided useful information. The estimated produce
by random sampling was almost at par with the actual
produce from the threshing floor. After accomodating
for the losses due to border effacts, hulk harvest,
bulk transport an” bulk threshing etc. there Aces

not seem to bhe much difference hetwecn estimated anmd
actual yielcds (fig. 10). The sampling procedure

thus can be aduptel f,or fucure ~n-farm studias.
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12a) A preliminary costs and returns analysis was also at!
pted and the results are prasented in fig. 17. The net
returns agre¢ with the conclusion drawn earlier on gross
returns. Tho net returns from the rascarch managed
systems on tha watershed ware about four to nins times
greater than the traditional systems {n the case of
cereals or ceruval based systems. In the castor based
cropping systums while the crops failed in the tradi-
tional systems resulting in net luss, net profits vary-
ing from Ra. 343 to Rs. 688 wure obtainu! from the
watershe:l. 1In general castor based inturcro] systems
performe’ bettur than sole castor systems. The highest
net returns of RS, 1514/ha was oLtaim ' with sole
sorghum system.

12b) Net returns for inlividual farmers al ,nc with the average
returns from the watershed and from the traditional system
are shown in fi;. 18, The ‘lifferences in net returns
among farmers within watershed are mainly Auc to Aiffe-
rent cropf ing systems ifferent soil and other resource
Lase and .dfforcent managerial aoilities of the farmers
concerned. Th: test of sijnificance (T-tost) was highly
significant when net returns from improved technology
was compared with those from traditional technology.

6.2 Kanzara:

Kanzara recaeived only €73 mm rainfall this year - when ocompared to
1979 rainfall of 1050 mm. In addition to total rainfall, the distribution
of this year was alsc not favourable. Thoujh the monsoon was set in early,
the cessation of rains also occurred suddenly and very early during late
August. The crops like pigeonpea and cotton suffered heavily during the
critical period of thier growth, Therc werc scme very heavy showers
during July and August resulting in some waterlogging and then later the
crops suffered moisture stress during September and October. The crop
growth in general was not very good because of both waterlogging and
drought within a seasoun. Fr-sion early in the suvason and mnisture stress
later were noticed in both flat and broad bhed and furrow system of culti-
vation., It was also noticed that to maintain the shape of broadbeds
sufficient crop canopy cover was necsssary. Apparently sole cropping of
cotton resulted in some splash erosion while groundnut helped in retaining
broadbeds intact. Some of other major ohservations aye:

*The detailed economic analyses will be renorted hy the Economics Program.
Our economi- arcivses consilered enly gr:in vields and only major cash
inputs like cseel ard fortilizer ard operutior cost.
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The peformance cf cotton in the village as a whole was
poor because cof carly cessation of rains. However, all
the crops in the watersheds performed better than thase

in the traditional systems of farming in the villaqge
(table S).

Though the utility of brnad bed and furrow system in
facilitating drainage was nheorved on medium deop Verti-
sols (Watershed II), in qeneral, thore was no significant
diffurence in yields between flit aml hroad bed planted
crops (fig, 19 aml 20).

Because of the us¢ of high yieldin- cultivars, optimum
fertility management, gond waed contrnl and nptimum plant
protection etc., the crnp yiolds {n the waturshods were

far superior tc the tracditional system »f farming (tableo 5).
Though we coulll mot measurce the rumnff and soil erosion,

in genernl, thare sceme no additional advantage hy the
broad beds to prevent runoff and erosion.

The use of tropicultour seemed to have considerahle
advantagce in planting, fertilizer r~pplication anxd inter-
cultivation which reoflucted in terms of higher crop ylelds.

When comparcel to the yields of tralitional systems prac-
tised by suroundiing farmers tlw yields chtainod with
the watershel maragement technolocy wer: substantially
higher. Fur-her, a preliminary viol:d ja;. analysis shown
in fig. 21 indicates a wide cap cxisting botweon research
center yiclds and the potential farm yields. Improved
seod and agronomic management secmed to have contributed
substantially towrrds the qas in crop rpoductivity betwoen
resecarch centcer an? onefarm vields, Studies to analyse
and quantify thce factors responsible for theso two gaps
need to be initiated,

There was no substantial advantace of planting 4 rows of
groundnut on a broal bed. Threc rows of grouninut per-
formed equally well ifig. 22)., In the medium doep Vertisols
8B11 seemad to have performed better when compared to

Robut 33-1.

Though the scason was mot fawuwralbl. to cotton, hybrid
cotton (Hj) yielded twice as much as the local cultivars
SRT-1. (fig. 22).



Table 5: Crop yields (g/ha) for several crope at Xangara village in 1980-81,

15

L]
rarm Sorghum Pigeon=
Cro s

. pping system Sorghum fodder poa Cotton Groundnut
1 sorg-P.pea (bed) 8.3+ v 40,2 0.9 - -

1 Sorg-P.pea (flat) 11.3 + 1.2 45.8 0.9 - -

1  Cotton-Sorg-P.pea (ed)** 1.8+ .3 8.3 0.3 214+ .1 -

1 Cotton-Sorg-P.pea (flat) 2.4+ .9 8.3 0.2 2.1 + .1 -
Broad beds

2 Groundnut - - - - 6.0+ .2

Groundnut - - - - 1.3+ .6

k) Sorg=-P.pea 20.8 + .9 53.3 n.7 - -

) Rybrid cotton - - - 6.3+ .4 -

4 Sole sorghum 18,0 + 2,0 72.9 - ~ -

4  Cotton-P.pea (4:1)"** - 1.1 4.1+ .3 -

5  Cotton-Sorg-P.pea 3.2+ .3 10.8 0.2¢.1 2.5+ .1 -

6  Cotton-Sorg-P.poa 5.5+ .7 15.8 3241 2.1+ 22 -
) 7 COttOh-P.pea - - «)02 2.4 t |1 -
Flat cultivation with T.C.

4 Sole sorghum 20,4 + 1.3 01.2 - - -

4 Cotton-P.pea - - 1.1 4.0+ .2 -

7 COtton-P,pm - - 0.3 2|7 i ‘1 -

7  Ssorghum~p.pea 7.6 45.6 N.9 - -
’lat cultivation wiin

ocal drill

7 COttOh-P.pﬂﬂ - - 002 118 :. 11 -
Eraditional tachnoloqy

rghum-P.pea 4.3 - 0.4 - -

rghum 1.5 - - - -
fotton-P,pea-Sorg 9.6 - 0.3 1.3+ .3 -

r4 Beds Cotton; 1 Bed Sorghum - Pigeonpea

‘rollowing farmers participated in the experiment: 1) M.G. Dhore 2) Nana Paighan
3) wohan Ban 4) Parvati Bai 5) Umrao Deshmukh €) Xashirwm Paighan 7) N.R. Giri

¥t Bads Cotton; 1 Bed Pigeonpea
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kg/ha

Yield

8 = Broadbeds cultivation
F=Flat cultivation
FT=Flat Local drill

«=Data collected from watershed-I, shallow soils

? = Management differs

4000 8120
5330 R m]Sorghm grain
rd 7290 1
35009 ] A
D ] DSorghum fodder
I
2500 1 d El - Pigeonpea
A 1 ]
2000 4 A |
) v e
1500 - d Ve
A T “Hilg e
1000 A i
! 2Bl % -
500 d 4
L H / ‘
% aulld % g=
B F* B F B F* 8 F
Sorghum-Pigeonpea Sole sorghum Sorghum-P1igeonpea- Cotton-Pigeonpea
Cotton .
Fig. 20. CROP YIELDS IN KANZARA WATERSHED-II AS AFFECTED BY FLAT AND BROADBED AND

FURROW SYSTEMS OF CULTIVATION, KANZARA, 1980-81.
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2000 ~ [ cotton

1000- 1 1" 11 u 1

500-23 | -

ol M w0 o Y e
A B C A B € A B C A B ¢ A B ¢ ,
Sale sorghum Sorghum~Pigeonpea Sole sorghum Sorghum-Pigeonpea Cotton-P.pea-sorghum
Fig. 21. CROP YIELDS AT ICRISAT CENTER AND KANZARA VILLAGE SHOWING THE GAPS IN CROP PRODUCTION,

A = ICRISAT Center
B = Village watershed, Kanzara
C = Farmer's field, Kanzara

1-2 = ICRISAT, From steps in Tech. Expts 1977-79
3-4 = [CRISAT, from vertiso] watershed, 1980-81.

ICRISAT-KANZARA, 1980.
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8) There dnes mt seom to he substantial grain yield loss
in sorghum whun intercropred with pigeonpea though fodder
yield was reduced tu some extent .flg. 23). In qgeneral
since the suvason fawoured cereals, the productivity of
sole sorjhum or sorghum/piceon;ea intercrop systems
seamed higher than that of cotton baset systems.

9) when compared to the yiulds obtained during 1979, in
genaeral, 198" yiclds wore (vor (fig. 24). Rainfall-both
total and distribution-contributed rmore to this effect.
Though the crops uscajped pests varly in the scason thay
suffered heavily because of post attack later in tho
season. Stem borer on sorghurn, pod borer on pigeonpea
and bollworm complux on cotton weru the major posts.
Mpisture stress ind pests contributed more for yield
reductions.

10) Figs. 25 an! 26 show the comparison butween threshing
floor yields as repnrted by the farmers an! the yiclds
computed through samling. The yiulds roprrted by the
farmers arc lower than the cumputud yiclds., The diffe-
rences are greater than those obsorved in Aurepalle.
Farmers tend to report lower yields and this tendency
scamed morce apparent in Kanzara.

11) A preliminary ecunomic inalyses Hn costs and benefits
conducted indicate the higher net profits ohtained
through improved farming systems. When compared to net
returns from traditional system the net profits obtained
through improved systems werc substantially greater in
both watershed I and II, (fig. 27 and 28). 1In water-
shed 1 therc¢ was not much difference botween beds and
flat system. In general, rcturns from sorghum based
systemg werc better than cotton Lased systems, Fig. 29
shows the net returns obtainced by the individual farmer
involved in nur study. There is a clear trend of increa-
sing net ruturns as the farmers resource Lase, manage-
rial ability, and interest in farmin) and the type of
cropping systers followed were 'wtter. The test of
significance (T-test) was hirhly significant when net
returns of watershed techmloagy were crompared with
traditional techmology.

6.3. Shirapur:

Because of previous years' experience of difficulties in establi-
shing a Kharif crop in Shirapur, it was “escided to attempt planting in
Kharif with a precondition of at least 25 cm depth of moist soil. This
occurred only during the beginning nf August which was too late to plant
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Yield

35004 [[[]sorghum grain
7290
O 1 Sorghum
3000 :; ' fodder
2500- Y IIIPigeonpea
Cotton
20001 =
e
1500+
/
1000+ e
500+ /
Sole “Sorghum-

Sorghum  Pigeonpea-

Cotton

@
8

F\ MNEANEANANAN |3

L

Sor ghum
Pigeonpea

Sorghum-
Pigeonpea
Traditional
system

Fig. 23. CROP YIELDS OF SORGHUM BASED CROPPING SYSTEMS,
KANZARA, 1980-81.
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_—m Gross returns per ha

__Total input per ha
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~ Fig. 27. AN ECONOMIC ANALYSIS OF FARMING SYSTEMS OF WATERSHED-1 IN KANZARA, 1980-81.
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careals. Farmers did rot even subscride to the sujgestion of planting

pigeonpeas in part of thc watershed. Sorqghum planting was completed during
the last week of Septamber. ?

Cultivations of thc heds in the watershed ware however done during
the dry spells in kahrif. Theve was savero infustation of Cynodon dactylon
in the watershecd and the occasional cultivations with tropiculteur did not
help to control this perennial weel. The traditional plots however were
free of this weed hecause mainly of enntinucus har-owing in both the dire-
ctions. The rairfall pattera ia Shnlapur area id rnt support a kharif
crop at all and as the total rainfall (till Oz*ober) wig only 270 mn the

growth of rabi crope was also ror. Sore of thu results obtained through
this year study are as {nllovs:

1) Table 6indicates the sorghum yields obtained in the
watcrshed when compared to yiulds “rom teraditional
fields. ‘irder non-irrimated s:tuatirn oxeept GG
1483 all othwr ~ultivars performed bettor than the
F=35-1 piantnd urder tradicinnal system

2) Among different cuilivers “esield »a the watershed CSH-8R
performe’ wu.l €~ 1l'nvet closcey v M=35-1, Four broo-
ders' matecrina AL nno perform ro xpwcted.  tUnder
irrigated syec m huserar chote ~ultivars poeformed
well, GG 1465 yi oAloan the Rigaes (fl1, 3U). Moisture
stress and poor fertility statuc (the stershed
vaceived only «J=16-T) ware Lhu rein rensons for poor
yields. »arcnaizl weuds on the broal huds also causod
severe yield reluctlou.

3) when we compared 1374-80 and 1980-81 crop yields, though
the rainfall was consideraoly lnver ip ilater year the
vield levele A1d not change much (fic. 31) indicating
the stalility of the 'imgroved' srstonm,

4) A prelimipary attempt of gap 2nalyris ie shown in fig. 32,
There exists z /ide aep even with rali sorghum production
technoloqy both at Caj. I 2n' Gap I levels. Though it
would Ve MEfFisudt L, convie Wb ccvpers ~n double
cropping techrclogi:s, theru stil) exists considerable
potential for improving ribi cocp productivity on-farm
level. The development »f tert:lizar regponsive and
drought tolerant rabi sorohun is therefore crucial to

this regicn,
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Table 6: Grain yields in kg/ha at Bhirapur, Rabi, 1980-81.

Sorghum cultivar Non irrigated Irrigated
M 35-1 1060.3 1380
CSH-8R 12813 1976
GG 1483 252 1360
GG 1485 920 2420
Ind. Syn.

600-21 743 1139
Ind. Syn.
87-3~-1 697 1578

Average yields for
6 cultivars in
watershed 825 1642

Traditional syst em”

(farmer's plots)
M 35-1 582

'Average of 33€ samples around watershed.
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5) PFodder yields presented in fig. 33 also indicate that the
sorghums in the watershed produced substantially better
fodder yields when compared to sorghums in traditional
fields. Though ICRISAT breeders' material performed poor
tarms of grain yields, they procuced excellent fodder
yields especially under irrigated conditions,

6) An attempt was made to compute net returns from improved
and traditional systems, Fig. 3 shows that though the
gross returns from watarshed bas.d tuchnolngy ware superior
there does not seem to be much significant differences in
net returns between these two systems,

.

7. Action plans for the future:

7.1, Adoption sttdy:

The two year period (1979/80, 1980/81) is to be considered as a "tech~
nology introduction, testing and adaptation" phase. Until now ICRISAT has
been incurring expenses on the development and management of the watersheds
in these villages. It is hoped that the farmcrs have become acquainted with
the merits (and demerits) of the improved farming systems. It is therefore
proposed that the emphasis now should be on the last objective of the ori-
ginal proposal i.e., "to monitor the ratec of adoption and the impact of new
technology and to gather fecd back information on the research requirements
for specific components of farming systems technology”.

The methodology from now-on will involve entrusting all operations
to the farmers and confining our attention t¢ mainly tochnical support (if
farmars desire any). Capital subsidies provided earlier will cease, but
material inputs wili be made avaialble in the village for cash purchase.
Similarly the improved equipments also will Le available on hire., The
focus of study will be to monitor what use, if any, the farmers involved in
the experiments will make of the new techmology and why, Such studies also
help in gathering more information on the biological, physical and socio-
economic factors affecting the rate of adoptinn of thu new technology.

A small portion of the watershed (pogsibly nne small plot in each of
the farmers' fields) can be kept under researchers control to obtain infor~
mation on the potential of the new technology for the particular seasoh and
to gather data for stability analysis. It is anticipated that the following
treatments will be available for evaluation, analysis and comparisons.
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1. Improved farming systems emecuted by researchers
2. Improved/modified farming systems oxascuted by farmers

3. Traditional farming systems exscuted by farmers on the
previously deveivped watersheds

4. Traditional faruing systems in the rest of the village

It is proposed that the above study will bo oontinued for 2 or 3
seasons in Aurepalle and Kanzare villages. dowever, the involvement in
Shirapur will be reduced as the impact of naw technology could not be demon-
strated in this village. Further, farmera' involvement in the experiments
during the past two years has fallan short of ¢xpectations. As irrigation
facilities are now well devcloped the Iarmers have already disturbed the
beds and are planning to grow irrigated crops.

7.2. Diagnostic or investigative research:

The improved furming systems technology seamed to have some advantage
ovar the farmerz existing techmology in Kanzara and Auregpalle situations.
It is therefore worthwhile to find out through experimentation the biologi~
cal and socio-economic constraintc rosponcible for the existence of low
yields. Proposals to initiatc field cxprriments (along with village surveys)
to measure the size of the productivity gep Ly dotermining the potential
and the actual farm yiclds are under consideration. Characterization and
quantification of individual production lactors ('test factors') responsible
for the production gap nced further orn~fam experimaentation. The exact
methodology and plan cf wouk need to Le workad in detail.

Problems were encourteced in attomprs to transfer technologies from
ICRISAT and AICRPDA Research Centers to the selected on-farm locations
because of the dissimilzrity of the agro-climatic environment on the farrg
compared to that at adjrcent centers and TCRIEAT, .kitler of the three
villages is similar to ICRISAT in terms »f soils (particularly depth and
moisture holding capacity) or with regard to rainfall quantities and dis-
tribution. FPuture selection of on-farm research sites should take these
past experiences into consideration.
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At present, the subject of /'on-farm' expsiimentation in relation to
Parming Systems Research at ICRISAT is under roview. The need and relevance
of on-farm research have been recognised. It is agreed that without on-farm
research the vision emanating from a faming systems research will be seri-
ously impaired as scientists will have little assurance that identified re-
search priorities address actual nn-farm problems, that proposed solutions
measure upto expectations under farmers' conditions, and that released tech-
nologies have potential for rapid adoption. Questions of research strategy
and coordination among ICRISAT research programs and with national organi-
-pations are being considered. Successful on-farm research requires a
close working relationship among farmers, national programs and ICRISAT,

Ui
19994
100 e
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IX. WEED MANAGEMENT RESEARCH

1. Introduction

During 1980-8l1 crop seasons weed management research was meinly
oconfined to two broad areas:

[

a) Quantification of the effect of different physical,
cultural and biological factors on crop-weed balance and

b) Operational scale evaluation of diffurent weed management

Field trials were conducted to monitor the weed and crop growth to
determine how the weed populations respond to different crops, sanagement
techniques and systems of cropping. Different factors studied during the
year include soil management treatments, depth of weed seed incorporation,
shading, weed density, time and duration of weed removal, crop cultivars
and crop row arrangements. In the area development and evaluation of
alternate weed management systems emphasis was to examine the operational
feasibility of improved weed management systems on an operational scale
along with other production factors on an "year-round"” basis. These trials
were aimed at developing information and understanding of crop, soil, cli-
matic and social situations in which improved weed management could have
a greater impact,

In addition to these agronomic studics in the field, laboratory
studies were also continued to understand bioclogy of major weeds of ICRISAT
genter. Weed surveys were also continued on both Alfisols and Vertisols
to document the new weed species, if any, and these collections were added
to our Herbarium.

2, 'Effect of different factors on Crop-Weed balance

2.1. Effect of different soil management practices on the intensity
and composition of wced seeds in the soil:

Different management systems affoct weed seed germination and weed
seedling establishment. A long term experiment was initiated in April 1978
to monitor the trends in weed emargence and weed seed depletion from the
soil under different soil and crop management systems in comparison with
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traditional systems. The cbjective also included the quantification of
potential weediness as influenced by different management systems.

Soil samples were collected from two depths (0-15 cm and 15-30 cm)
of experimental plots of Vertisols where s0il management treatments - broad
beds and furrows (150 cm), narrow ridges (75 cm) and flat beds ~ are being
evaluated. Soils from same depth of a plot were bulked together and placed
in earthern pots. The pots were watered regularly to stimulate weed seeds
to germinate. As and when seedlings appeared, they were identified, counted
and removed from the pots.

FPig. 35 shows the third year results of the study. As in 1978 and
1979, the first flush of weeds emerged during the month of June immediately
after monsoon showers followed by subsequent emergences of weeds later in
the season. But, the intensity of later weed emergence were less when com-
pared to first flush. Maximm number of seedlings emerged from soil upto
15 cm depth in all the months, As the monsoon season progressed there was
a declining trend in weed seed germination, but during November there was
again an increase in weed germination due to emergence of post rainy season

waeeds,

Results of 1978 to 80 pooled together highlight the influsnce of mana~-
gement practices upon weed seed germination of the soil as seen in fig. 36
and 37,

Among land management treatments, soils collectsd from narrow ridges
showed maximum number of weed seedlings followed by flat and broad beds.
In kharif 1979 narrow ridge treatment was abandoned and only flat and broad-
bed systems were continued upto 1980. Three years data of total weed emer-
gence {fig. 36) suggests that the number of weed seedlings declined gradually
from year to year due to cultivation practices. But the rate of decrease
depended upon type of seed bed formation also. It also suggested that most
of the weed seeds emerged come from the s0il collected upto 15 cm depth
only. Seasonal emergence of weed seeds for three consecutive years indi-
cated a peak period in June-July and a lesser peak in Nov-Dec. It should
be moted that our observation in this study is limited to only anmal weeds
and not parennial weeds., Annual weeds however formed the bulk of the weed

composition.
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2.2. Bffect of de-:h of incorporstion of sceds and cultivetion on
weed seed emsrgence: ”

In order to study the influence of depth of incorporation of seeds
and disturbance (cultivation) on weed seed germination, a pot culture expe-
riment was conducted during 1978, Preshly collected seeds of twenty major
annual weeds of ICRISAT center were mixed in the pots of Vertisols upto
different depths like 2.5, 7,5, 15 & 30 om. In Alfisols 12 species of
them were included and the depth of incorporation was 2.5, 7.5 and 15 om
only. The experiment was started in April 1978 and continued upto April
1979. 100 seeds of each weed species were incorporated to each depth in
the pots. At the end of the experiment the total numher of weeds emerged
were expressed as parcentage of added seeds. The pots were kept in open
air and no water was given except that the pots received normal rainfall.

In Vertisols the total weed seedlings ecmerged from cultivated soils
(disturbed pots) amounted to 95, 50, 30 and 20 percents of sesds added
for depths of .2,5, 7.5, 15 and 30 cm respectively. The corresponding values
for undisturbed soil were 69, 28, 20 and 11 porcents. Data for individual
species are given in table 7 At2.5 cm depth, Digitaria produced maximum
seedlings (82%) followed by Cyanotis axillaris (78%). As the depth of
incorporation was increased the emergence decreased. In undistrubed soils,
except for Desmodium &nd Indigofera, emsrgence was always less when compared
to cultivated soils.

In Alfisols, the total emsrgence from cultivated soil amountad \pto
85, 44 and 23% of seeds incorporated to the depths of 2.5, 7.5 and 15 om
respectively. The corresponding values for undisturbed soil were 44, 18 and
60. Data for individual species are given in table 8. In cultivated soils
maximum emergence was recorded for Calosia argentea (73%) followed by Digi-
taria (66%). In undisturbed soils except Tridax, emergence was always lass
than that of cultivated soils.

Fig. 38 indicates that in both type of soils, cultivation resulted in

emergence of more weed seeds irrespective of depth of incorporation. As
the dapth of incorporation increased the no. of seeds germinated decreased

in both the soils.
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Table 7: Percentage seedlign emergence of some annual weeds in cultivated and
undisturbed soils, Vertisols, 1978-79.

Cultivated undist
Weeds ot o e — om m— —
3.5 7.8 1f 30 2.5 7.5 15 30

1) Acanthospermm hispidum 30 16 12 8 13 8 6
2) Achyranthes aspera - - 2 10 - - 1
3) Alyetoarpus rugoeus 50 30 14 10 Q0 10 10
4) Cardiospermm hqlioaoabum 39 36 32 25 29 27 2 1
5) Celoeia argentea 40 17 12 10 37 13 - -
6) Corchorus olitorius - - - - - - - -
7) Cyawtic arillaris 78 64 57 36 49 47 36 15
8) Drotyloctemiwn asgyptiun 14 13 ) S Y 10 5 2 -
9) Desmodium dichotomum 31 24 18 S 38 26 14 2
10) Digera ruricatu 13 1 10 - - - - -
11) Digitaria cilicris 82 70 53 3 6l 54 % 1
12) Eelipta prostrata
13) Flaveria australasioa 17 1
14) Gomiocaulon glabrum
15) Indigofera glandulosa 35 16 10 6 35 12 9 5
16) Lagascea mollis 32 16 s 3 30 15 3 -

17) Phyllanthus raderaspatensie 571 28 19 14 33 15 13 2
18) Trianthema prrtalacastrum 4 22 15 7 38 18 11 3
19) Tri-hodesma zeylanioca 3 32 A 16 25 2 171 9
20) Tridax procurbens 30 22 15 7 37 27 1 -
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Table 8: Percentage seedling amergence of some annual weeds in cultivated and
undisturbed soils, Alfisols, 1978-79.

Cultivated goil Undist
Weeds Bepth of burial (cm) mgg_?rmm {cm)

2,5 7.5 15 2.5 .5 15

1) Alysioarpus rugosus 3217 2 29 11 8
2) Celoeia argetea 73 51 3 65 4 2
3) (Cyamotie axillarie 50 35 22 38 28 19
4) Daotyloctemium aegyptium 20 5 2 12 2 -
5) Desmodium dichotomum - - - - - -
6) Digera murioata 30 20 6 - - -
7  Digitaria ciliaris 66 45 38 53 36 25
8) Flaveria gquatralasica 10 5 3 - - -
9)  Gonioocaulon glabrum - - - - - -

10) Indigofera glandulosa 25 24 12 18 15 8
11) Fhylleanthus maderaspatensie 29 14 10 16 4 -

12) Tridax prooumbens a4 25 12 44 26 11
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Other significant observations from this study are:

1. Indigofera and Dessmodium produced maximum seedlings when
the s0il was kept undisturbed.

2. Tridax produced more seedlings in undisturbed conditions
than cultivated soils.

3. GoniocaulonCorchorus & Eclipta did not germinate at all
under these conaitions. Most probably an enforced dormancy
might have thrusted upon them and they needed special
mechaniem to broak such a dormancy.

2.3. Bffect of shading on weed growth:

Light is one of the important physical factors operating in crop-weed
balance and for better management of weeds, manipulation of light would
provide uloctiye shading through crop canopies. Previous work by us have
provided substantial evidence on the importance of light as a factor in
crop-weed competition and its manipulation to suppross weeds. To examine
the growth response of some selected rabi weeds to different levels of
shading a trial was conducted in Alfisol during Rabi 1979. Different lsvels
of shading were simulated through bamboo shade frames as done in 1978 and
1979 xharifs. The test weed species were Cyperus rotundus and Xanthium
strumarium. In ocollaboration with Agroc)imatologists PPFD (Photosynthetic
Photon Flux Density) was recorded by traversing photon sensors and other )
grewth observations were recorded frequently. The results are presented in
table 9 & 10 figs. 39-44.

Both the weed species selected, for this experiment exhibited light
sensitivity. The drymatter production at the end of life cycle indicatas
that the normal growth of these weeds has becn affected significantly. There
was marked reduction in dry matter weights of tubers and shoots of Cyperus
as shading level increased. As in 1978 and 1979, plant height was not much
affacted, but LAI closely followed the trends of dry matter production.

This cbservation corroborates earlier findings that Cyperus is highly sensi-
tive to shade.

Xanthium responded to shading as Cyperus did and the data on final
dry matter production indicates that growth of this weed was significantly
affected at 90% shading. The plants grown under shade were considerably
shorter. Seed production of this weued was also affected by shading. At
608 shading seed production recorded was 50% of that of control (i.e. mo

shading) .
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Table 9: Effect of different lewuls of shading on the growth of Xanthium
strumar.um, post-rainy season. (Rabi) 1979.

Fhotogynthetically Plant Bio Soed laaf

active radiation height /m%na produc- Area
(licto.inﬂt01HIICIa/EGC) in cns vm tion (M) Index

10% 55.1 774.9 19 0.4

20% 83.1 974.9 k] 1.3

25% 110.6 1241.6 ° 39 1.9

408 128.5 184 .6 53 2.8

1008 160.9 2150 100 3.8

C.D. at 5% 11.1 416.1 1.2 0.3
Correlation Coefficient (r) 0.996 0.982 0.923 0.996

Table 10: Effect of different lavels of shading on the growth of Cyperus
rotundus, post rainy season (Rabi) 1979.

Photosynthetically Plant Increase Tuber Increase Shoots
active radiation height in No. of biomass in No. of biomass
(Microeinsteins/cm®/sec) in cms tubers/m?  m? shoots/mé  m?
108 20.8 55 9.8 84 17.5
20% 34.8 147 22.3 183 231.9
25% 41.2 le8 46.1 201 51.4
408 45.0 228 61.2 297 61.3
100 37.1 768 181.¢9 687 143.4
C-Do &t 5‘ 6-1 184-9 20-6 57.7 18.9

Correlation Coefficient (r) 0.353 0.994 0.99% 0.998 0.989
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2.4. Weed density:

A field trial first initisted three yoars ago was continusd in deep
Vertisols to examine the competitive effact of individual weeds in different
densities on the growth and yield of sorghun. Two weeds Digitaria ciliaris,
& grass and Corchorus olitorius, a dicot, were planted along with sorghum on
the same row as well as across the crop row in difforent densities. The
crop and weed growth observations were taken frequently to determine the com
pstitive effect of these two weeds on sorghum. The detailed treatments and
the results are presented in the table 11 and figs. 4547,

It was observed that the increase in weed dunsity adversely affected
crop yields in case of both the weeds. But the effect was mors pronounced
with Corchorus than Digitaria. Digitaria was more competitive to sorghum
especially at lower density, perhaps due to its similar growth habit as that
of sorghum. The same trend was appeared in previous years' studies also.

Besides weeds on the crop were more competitive than weeds on crop

row. Even along the crop row Corchorus was more competitive than Digitaria,
at higher density lewels while Digitaria was more competitive at lower
dansity.

Three consecutive years' data indicate that after a weed density of
about 200/m? the reduction was not significant in sorghum yields. Further,
the distribution of weeds along the crop row has morc adversly affected
sorghun yields than weeds across crop rows. This has practical sigrificance
in that the control of row weeds is as important as interrow weed control
and the traditional system of only interrow cultivations are not sufficient
to prevent yield losses due to weeds.

2.5. Time of weed removal:

Under semi-arid conditions, where maj~r method of weed management is
hand weeding, the critical period of crop-wecd competition is an important
aspect of research. But hitherto, most of the studies of crop-weed compe-
tition are related to only scle crops, and such competition studies are
scanty on cropping systems. A series of long term experiments were intlated
in 1978 at ICRISAT center mainly to study crop-weed competition as affected
by different times of hand weading in the major intercropping systems.



Table 11: Effect of different weed densities on growth and yield of sorghum
on Vertisols, 19680.

Corchorus olitorius mgg%u ciliaris
3 ity Sorghum r Weed Sorghum r Weed
plants /:‘! yisld weight drynntt.or yisld wliqht dry/:ztu:
kg/ha  kg/ha g/m? kg/ha

1) 200 (crop row) 279% 5241 141 3190 4745 144
2) " (across) 3109 5545 16 483 5671 264
3) 100 (crop row) 3326 5708 136 ma 6018 117
4) " (across) 3485 6527 170 3914 6597 150
$) 50 (crop row) 3839 7236 96 4045 6712 62
6) " (acroal). 4686 8060 132 4552 7523 95
7) Weed free 5157 %838 °* - 5157 9838 -
C.V. & 3.7 3.9 12.2 3.7 3.9 12.2

C.D. at 5% 242 431 28:.9 242 431 28.9
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2.5.1. Sorgh'pigecnpea intercrop:

To evaluats the effect of different times of weed removal on the cxop
yields of sorghums/pigeonpea intercrop, a trial was conducted in the Vertisols
during monsoon of 1980. Hand weedings ware given at different intervals during
the crop season. The detailed treatments and the results of 1960 are presented
in table 12. Results of three consecutive years (1978-1980) are pooled and are
illustrated in fig 48 and 49, As seen in the fig. 50 tha optimm sorghum yield
was obtained at 4 weeks after planting. Hand weedings given earlier to 4th week
resulted in some yield reduction of sorghum. The same trend was ocbserwved in
pigeonpea yield also. Two hand weedings at 3 und.5 wooks aftar planting perfor-
mad better than weedings given at 4 or 6 weeks after planting. The results in-
dicate that one hand weding at about 4 weeks after planting or 2 hand weedings
at 3 and 5 weeks after planting is essential to obtain optimum yislds of sorghum/

pigeonpea intercropping systems.
2.5.2. Pearlmillet/grcundnut intercrop:

To determine the critical perioc of weed crop competition in pearlmillet/
groundnut int.orcrop' (1:3 row proportion) a trial was initiated in 1979 rainy
season and repeated during rainy season of 1980 on Alfisols. The plots were
kept weedfree by hand weedings upto different duration after planting during
the crop season. The detailed treatments and results are presented in the
table 13. The data and results of two consecutive years (1979-1980) are illus-
trated together in figs, 51-51.

As seen in the figs. 51-52 the cptimum pearlmillet yield was obtained
whon one hand weeding was given at 4 weeks after planting. The yields were al-
most similar to those obtained from the treatment of weed free till 4 weeks after
planting. Hand weedings given to keep weed free till 3.5 and 7 weeks after
planting did not perform better than the treatment of weeding at 4 weeks after
planting. Groundnut yields followed the same trend as that of pearlmillet.

2,6. Cultivar effect:

A series of fleld experiments conducted during previous years indica~
ted that the crop cultivars differ in the:r weed competitive ability. It was
also concluded that in some crops there exists a Aifferential herbicids tole-
rance asong different cultivars. During 1980 an experiment first initiated
two years ago was cuntinued with different cultivars of pearlmillet on
Alfisols.
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Table 12: Effect of tims of weed removal on weed growth and crop yields
of sorghum/pigeonpea intercrop on Vertisols, 1980-81.

Sorghum Fodder Pigeonpea Weed
Treatments yisld vyield yielad drymatter

kg/ha  kg/ha xg/ha  g/m?

1) Rand weeding after 2 weeks 2148 3016 266 1190
2) Band weeding after 3 weweks 3023 4725, 367 1132
3) Hand weeding after i weuks 3375 6023 668 135
4) Band weeding after 6 weeks 3193 5891 498 160
S) Hand weeding after 8 weaks 2863 5391 498 179
6) Hand weeding after 3 + 5 weeks 4591 6430 726 122
(2 hand weedings)
7) Hand weeding after 3 +5 +8 4819 7016 9013 110
weeks (3 hand weadings)
8) 1 H.W." (4 weeks) + 1 H.W. 3396 6239 652 148
immediately after sorghum
harvest
9) Weedy check 1510 3266 151 1257
C.D. at 5% 311 372 50 123

'Hand weeding
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Table 13: Effect ¢f time of weed removal on crop yields and weed growth
in pearlmillet/groundnut intercrop on Alfisols, 1980.

Pearlmillet Groundnut Weed drymatter

yield yield at groundnut

kg/ha xg/ha harvest g/wd
1) weed free ypto 2 WAS® un 669 251
2) Weed free upto 3 WAS 1354 746 177
3) Weed free upto & WAS 1951 "1162 129
4) Weed froe upto S WAS 1696 1060 37
5) wWeed free upto 7 WAS 1547 972 20
6) Weed free upto 9 WAS 1887 1271 9
7) one Hw'® 4 wns 1468 943 79
8) Two MW 3, 6 WAS 1407 CE 60
9) Weed free 1975 1345 -
0) wWeedy check 1051 102 319
C.D. at 5% 93 4l 18

WAS = Weeks after sowing “*Hw = Hand weeding
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Table 14: Bffect of different weeding treatments on the yields (kg/ha) of
different cultivars of pearlkiliot, Alfisols, 1980.

Cultivars  Atrarine 1Xg ai/ha. HW' wued free Weedychack Mean
Ex=-Bornu 2355 1110 2959 251 1669
GK=77-3 2225 1041 2962 98 1582
BJ 104 2320 1152 n3s 172 1698
IVS AX 75 2164 1085 3202 152 1651
Maan 2266 1098 3065 168

LSD (0.05) for comparisons nf weed managemer+t treatments 109
LSD (0.05) for comparisons of cultivarc 214
LSD (0.05) for comparisons of means within the groups 428
LSD (0.05) for comparisons of moans of different groups 387

*Hand weeding
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The results of tha exparisents are presented in the table ld(over), Among

the wead control treatments, herbicide in gensral performed very well.

The cultivar BJ 104 ocut yielded other cultivars followed closely by Bx-

Bornu. Under weedy condition BJ 104 performsd well because of its good

seedling vigour as well as good tillering habit. Among other cultivars the

tall cultivar Ex-Bornu could withstand weed competition better than the

dwar{ type GK-77-s. Though the yield potantial of IVS/Ax-75 and GK-77-3

was better than Ex-Bornu under weed free situation Ex-pornu seemsd to per-

form better under weedy situations. There was nu differential herbicide

tolerance among cultivars and all the four cultivars tolerated the herbicides
effectiwaly.

The trial again highlighted the differential 4 competitive ability
by different crop cultivars.

3. Ewaluation of nt system:

The project cn evaluation of weed mnagement systamm inwlved primarily
opsrational scale evaluation in the watersheds as well as small plot scale
evaluation un other experimental fields.

3.1. Operational scale evaluation:

During the past few years different small plot experiments wers con-
ducted to develop and evaluate weed control system on individual crops and
also on different cropping systems. Since last year some of these potential
weed control systems were also tested on ICRISAT watersheds on an opsrational
scale and on “year-round” basis. Thess evaluation trials also included the
incorporation of latosf technology components developed by other subprograms.
Such operational research was continued during the current season with the
major objective of determining the productivity of each weed management
systea under different cropping systems and also to observe the opsrational
feasibility of such an improved system. Economice and scology were the
integral parts of such operational research. Weed management system being
evaluated on operational scale trials include 1) Hand weeding based system,;
2) BRerbicide based system and 3) Smother cropping system. These different
treatments are being evaluated along with weed free and weedy check plots
to determine their efficacy and feasibility. All other packags of practices
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were kept to optimm as suggested by other PSRP subprograms. All the ope-
rations were carried out either by bullocks or human labor. Some brief
results of second ysar studies on a few test cropping systems are prassnted
below,

3.1.1. Maize-Chickpea sequential cropping system:

The treatments and the results are presented in table 15 and fiy. 53
The herbicids used was pre-emergunce application of atrazine at the rate of
1.5 kg/aiha. In ganeral, this year maize yields were good because of favou-
rable rainfall during early kharif, but chickpea yields wers poor because
of the early cessaticn of rains and the problems associated with crop esta-
blishment after maize harvest. The kharif weeding treatments did not signi-
ficantly affect the post rainy season chickpeas though weedy check treatment
performed very poorly when compared to weed free and herbicide treatments.
There were me yield reductions in smother cropping system because of com-
petitive effects of éowpea or mury. But the additi_nal cowpea or mung
yields compensated tr‘s loss to some extent. Herbicide system parformed

aext tu wewu freo cystem buth in yruss and net returns.

The results from this year study showed the same trend cbeerved during
earlier year. Herbicide system sesmed to hawe good potential in maize based
system in deep Vertisols particularly during good rain fall years. PFurther,
smother cropping system seems tohave less potential in maize based system
as maize is perhaps susceptible for smother crop compstition. The results
4 r confirm our earlier hypothesis that herbicides can be an integral
part of improved farming systems in high rainfall deep Vertisols areas. As
far as operational feasibility is concerned again herbicides will be better
placed because of difficultiaes associated with working nn the wet Vertisols
during hand weedings. The trial also indicated the feasibility of smother
cropping system in that the additional crops, cowpsa and mung can bs planted
on broadbeds with the tropiculteur without any extra attachments.

3.1.2. Sorghum/pigeonpea intercrop system:

The herbicide used an the sorghum/pigeonpsa system was fluchloralin
(at 1.5 Kq/aiha) commercially known as Basalin. The herbicide proved effective
particulurly on pigeonpea as theie was substantial increase in pigeonpea
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Fig. 53. EFFECT OF DIFFERENT WEED MANAGEMENT SYSTEMS ON THE PRODUCTIVITY OF

MAIZE-CHICKPEA SEQUENTIAL CROPPING SYSTEMS, VERTISOLS, 1980-81.
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yields with herbicide system when compared tu other systems. The detailed
results and economic analysis are given in table 16 and fiq. 54. The not
returns obtained with herbicide system was higher than othaor systems except
weed free treatment. Smother cropping systems also performed better than
hand-weeding system. The trisls also domonstrated that 2 rows of smother
crops can be accomodated on the hroad Led along with 3 rows of main crops,
sorghum and pigeonpea. There was also not much difficulty in using tropi-
culteur for plantiny all these three crops on the bed. It is also interuvsting
to note the yield lussus due to weeds in the weedy cr.wck treatment when cum=
pared to weed free treatment which amcunts upto Rs. 2% )/ha not loss. Ano~
ther interestiny information to note is the higher pi-monpea yields when
compared to chickpea yields as obserwved in majize-chickpea sequential systenm.

J.1.3. Sorghus—~chickpea sequential system:

Pr.pazine at the ratc of 1.5Kg ai/ha vas used as sorghum herbicide as
atrazine caused some rhytotoxicity during earlier years. Propazine perfur-
med very well on sorghum and the yivlds obtained were almost on par with
those obtained thruugh weed free treatment. However propazine just as any
triazine herbicide,seemed to have some residual effect on chickpea planted
after sorghum harvest (table 17 and fig. 55). Though chickpea yields were
in general poor because of the failure of late rains, propazins probably
caused some phytotuxicity thus resulting in very poor chickpea yields. Chick.
pea after sorghum in general is not a feasible system because of ratoona-
bility of sorghum. The net returns shown in table 17 indicate overall
smother cropping system with cowpea performed better than all other systems
inspite of obtaining lesser chickpea yields. The net returns obtained with
sorghum/pigeonpea system were however hetter than sorghum~chickpea system
because mainly of poor chickpea yields. The trends in yield losses duw to

1ds however is almost similar to sorghum/pigeonpesa systenm.

A similar type of operational trial was also conducted on sorghum on
Alfisols. The results are presented in table 18 and fig. 56. Propazine
seemsd to have caused some phytotoxicity to serghus on Alfisols. Though
the sorghum yield levels on Alfisols resemble those on Vartisols the weed
free and : hand weeding treatments yieldsd very high and one hand weeding
system performsd very poor. Among the smother crops cowpea yielded hetter
because of disease problem on mung which ultimately yielded very low.



Talle 16: Effect of different weed management systems on the net productivity of gorghum/pigeonpea intercropping
system, Vertisols, 1987-81.

xharit Rabi Total Opera- Net
Sorghum Smother Return Pigeonpea  Return returns tional returns
Treatment yield Rs/ha kg/ha Rs/ha Rs/ha oost Re/ha
kg/ha Rs/ha
Hard weediny system 2995 2246 749 1947 41 329 3874
Hexbicide systenm 3380 231" 936 2434 4744 1T 274
Smother systenm
Mung 2676 105 2322 886 234 4626 6" 4266
Cowpaa 2934 171 2714 735 1911 4625 365 4265
Weecd free 3”41 2881 1143 2972 5853 64) 5213
weedy check 16399 1274 654 175¢ 2974 - 2970
Moretary values considered:
Sorghum : Rs. 75/q Hand weeding : Re. 160/ha
Pigeonpea : Rs., 260/q Berbicide : Rs. 150/ha

Cowpea/Mang : Rs. 330/q Swother crop seed t P, 47/ha




1 Hand weeding system 4 Swother system-Cowpea

2 Herbicide system - 5 Weed free
Fluchloralin 1 kg at/ha

6 Weedy check
3 Swother system-Mung
40
e Sorghum
P1geonpea
Smother crop-Mung
30- - . — -co"ma
ﬂ
2
>~
o
> 20.
8 ~
»
2 LSD (0.05)
9 10+ I
P
0 1 2 3 4 5 6

Fig. 54. EFFECT OF DIFFERENT WEED MANAGEMENT SYSTEMS ON THE PRODUCTIVITY
OF SORGHUM/PIGEONPEA INTERCROP SYSTEMS, VERTISOLS, 1980-81.
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1 Hand weeding system 4 Smother system - cowpea + Hl
2 Herbicide system + 1 MW 5 MWeed free
3 Swother system - mung + KW 6 Weedy check
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. 55, EFFECT OF DIFFERENT WEED MANAGEMENT SYSTEMS ON THE YIELDS
OF SORGHUM-CHICKPEA SEQUENTIAL CROPPING, VERTISOLS, 1908-81.
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Table 18: Effect of different weed manajoment systems on the productivity
of svle sorghum system, Alfisols, 1980,

scrghum yield Smother crop Wead bjomass
Treatments kg/ha yield, kg/ha sx/mg
2 HW 3,6 WAS 5572 166
1 HW 4 WAS 2608 ’ 205.9
Smother, mung + 1 HW 3322 9 72.1
Smother, cowpea + 1 W ingl 294 56.7
Provazine (1 ka a.i/ha)+]l HW502 85.4
+ 1 Hw
Weed free 6075
C.V. § 18.2 13.6
C.D. at 5% 1347 30.0

HW = Hand weding WAS = Weeks after sowing



1 2 HW 3,6 WAS 4 Smother-cowpea + HW
2 HW 4 WAS 5 Propazine 1.0 kg/ha + HW
3 Smother-Mung + HW 6 Weed free

B Sorghum
Mung
60 - . ponny
p— Cowpea
40 -
_. E

| S

1 2 3 4 5 6

204

Yield X 100 kg/ha
_J

Fig. 56. EFFECT OF DIFFERENT WEED MANAGEMENT SYSTEMS ON THE
YIELDS OF SORGHUM, ALFISOLS, 1980.
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3.2. Weed manac-ment systems for ratoon:

An experiment was conducted in Wertisols to detormine the effect of
kharif and rabi weed management systems on main crop and ratoone sorghum.
The objectives also include the optimum weeding systems for a successful
ratoon sorghum. The detailed treatments an! the results are presented in
table 19 and 2). and fig. 57. Among the kharif trevatments on sorghum none
of the treatments performed as weed free treatmsnt thouch 2 hand weedinjs
performed better than propazine and one hand weeding.

The yields of ratoon sorghum varied Jdupending on the kind of kharif
woeding system. The weed free treatment resultud in about 24 g/ha of ratoon
yield which is about 508 of the main crop yields. Hand weeding immsdiately
after the harwest of msain crop resulted as much as 2 hand weedings. One
hand weeding after ] weeks of ratooning did not perform well. No weeding
in ratoon serghum resulted in less than 57% of the weed free yields.

Amony the effect of kharif treatments on post rainy ratoon sorghum
propazine seemed to have some advantage over other treatments. There were
not much differences between the ratoon yields obtained from kharif one
hand weeding, 2 hand weeding treatments. Prmpazine might haw helped in
early establishment of main crop without much weed competition. There were
no substantial interaction effects,as in general, all the individual rabi
treatments behaved similarly on all the kharif treatments.

3.3. Effect of row widths and smother cropping:

Field trials were conducted in both Vertisols and Alfisols to evaluate
the performance of different smother cropping systems. The treatments also
included different sorghum row widths to facilitate the inclusion of addi-
tional rows of smother crops with the assumption that increasing row widths
& not significantly affect the crop yeidls.

3.3.1. Vvertisols:

The detailed treatments and the results are presented in table
21 and fi-. 58. Increasing row widths from 45 cm to 90 cm 4id affect the
sorghum yields significantly though the yield reduction were not significant
in the case of 67.5 cm row width treatmsnt. Increasing row widths also
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Table 19: Effect of different weed managjement systoms on sorghum main
crop yields, Vertisols, Xharif 1389,

Treatmants Yield kg/ha Weed biomass q/n:"
Propazine 1.5 ky a.i/hn 4565 25.3
» L 2 )

HM - 4 MWAS 4357 25.2

2 HW 3,6 WAS 5266 12.9

Weed frec 5690

C.V. § 5.5 16.5

C.D. at 5% 417 6.0

Ll

‘HW = Hand weeding WAS = Weuks after sowing



Table 20: The effect o>f Kharif and rabi weed management systems on the
yield of ratoon sorghum (kg/ha), Vertisols, 1985-81.

:::;‘:‘%n Propazine ol e 3 Hw Weed Maan
treatments 1.5Kq a.i./ha 4 wWAs"" 3,6 wAS free

HW immediately )

after harvast 193 1626 1955 4296 1953

2 iw 0,3 wAr"""* 2028 1945 1646 2222 196
HW 3 WAR 1744 1724 1881 2042 1848
weed free 2389 2329 2326 2546 2398
weedy check 1030 928 998 1151 1027
Mean 1825 1719 176} 2051

LSD (0.05) for comparison of weed management treatments - 260 = 260

L8D (0.05) for comparigon of rahi weed management troatments means - 178
LSD (0.05) for comaprison of msans within groups - 356

LSD (0.05) for comparisons of means cf different groups - 41

‘AW ™= Hand weeding **wAS = weaks after gowing ***WAR = Weeks after
ratooning



"18-0861 “S0SILdIA “WNHIYOS
NOOIVY 40 GTI3IA IHL NO SWILSAS ININIOVNWW (33M [19vH ONV JI¥VHN 40 103443 "6 614

334 paan SYM 9°C MH 2 SYM ¢ MH auizedoad

TNl T T T sl
" ‘” - -0l m.
| “” | “l ~
et , 8
| | R

3344 paaM
HYM €°0 MH 2. @ : - 0e
1sdadey Jajje L(3jejpaum| MH.Qy

NI Apaan _.-



43

Table 21: BREffect of different row widths and smother cropping on the
crop yields and weed growth., Vertiscls, 1980,

Fow width and Smnther cr p
weed managemant ‘:(1’;?_1 vield kg/ha mdql/::gmn
Byt Y (onwpea)
1) 45 cm 2 mw'* 4827 162
2) 67.5 cm 2 HW 4519 203
) W cm2Hm 473 251
4) 45 cm 1 HW, smother
crop (1 row) 3749 525 155
5) 67.5 cm 1 HW, smother
crop (1 row) 3306 608 178
6) 90 cm 1 HW, smother
crop (2 rows) 2902 869 192
C.V. ¢ 8.3 4.1
C.D. at 5% 478.8 16.1

‘HW = Hand weeding
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Mung/Cowpea

40 ™ 45 cm 2 hand weeding
67.5 cm 2 hand weeding
r"" 90 m “ " L]
30+ 45 cm smothercrop - Mung + hand weeding
67.5 cm smothercrop - Mung + hand weeding
% r 90 cm smothercrop - Mung + hand weeding
H
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Fig. 59. EFFECT OF DIFFERENT ROW WIDTH AND SMOTHER CROPPING

ON THE YIELDS OF SORGHUM, ALFISOLS, 1980.
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increased weed growth in between the crop rows. When we introduced smothay
crops and at the same time reduced the 2 hand weedings to only one hand
weeding, there were significant reduction in sorghum ylelds. Howaver smo-
ther crop ylelds of 5.0 to 850 kg »f high valus cowpea grains have compen-
sated this msain crop yield loss. The yield loss was again significant when
the row widths were increased to 90 cm. But the cowpoa yields (869 kg)
obtained with this treatment was also substantial. The results indicate
that the row widths can be increased without significant yield losseu only
upto 67.5 cm and the additional smother crop yiellds can be obtained with
only one hand weeding without losing the overall productivity even with

30 cm row spacings. Widening the crop ruows did facilitate inclusion of
additional smother crops and thus reducing the cost of hand weeding and
increasing the owverall productivity of the system,

3.3.2. Altisols:

The yleld lewls in general were poor in Alfisols but the trends in
yleld reduction with wider sorghum rows was similar to that in Vertisols
(table 22 and fig. 59). There was some difficulty in establishing good
crop stands early in the season because of shoot fly incidence. There was
significant yield loss when the crop rows were increased from 45 cm to 90
cm. This resulted in more weed reduction in hand weedings and introduction
of additional crops resulted in substantial yield loss. The smother crop
yields were very poor and did not help in productivity compensations. How-
ever the trial indicated the similar trend as far as yield ruduction in

wider rows are concerned.

3.4. Utilization of Weeds as fodder:

To evaluate the effaectof sorghum row widths on the incidence of weeds
and to explere the possibility of utilising weeds as forage two trials one
each in Alfisols and Wertisols were conducted in the cropping season of
1980. The detailed treatments and results are presented in table 23 and 24.

As seen from the table 23 weed infestation was more severe in Ver-
tisols. As the row width of sorghum was increased from 45 cm to 90 cm
thers were no significant yield loss of sorghum in weed free tresatment.
But sorghum yields were reduced as the rov widths were increased in treat-
ments of only intra row weed control and allowing the intsr row weeds to
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Table 22: Effect of different row widths and smther cropping on the crop
yields and weed growth, Alfiscls, 1987

ww width and Smother crop
weud managemsnt iﬁ:q:\n vield kg/ha mdt ‘/’:‘,’M"'
system y ¥M 7 (sungbean) L
1) 45 cm 2 W' 3990 5.6
) 67.5 cm 2 HW M4l 78."
3) Y0 cm 2 HW 2562 96.0
4) 45 cm 1 HW smother
crop (1 rcw) 2322 719 88.2
§) 67.5 cm 1 HW smother
crop (1 row) A 2210 59 236.1
6) 90 cm 1 HW smother
crop (2 rows) 1749 134 150.2
C.V. o 15.9 15.4
C.D. at 5% 649.8 26.5

*Hand Weeding



Table 23: Effect of inter and intra-row weeds on the yield of sorghum
and forage production, Vertisols, 1980,
Ssorghum Forage Weed dry
Trastaants et e wen
. o/mi
1) 45 om weed fres $508 - -
2) 45 cm, intra-row weed control 4150 9507 15.5
3) 67.5 cm, weed free 5025 - -
4) 67.5 ca, intra-row weed control 3675 12850 71.25
S) 67.5 cm, inter-row weed control 4425 - 32.0
6) 90 m, weed free 5425 - -
7) 90 oa, intra row-weed control 335 22750 122.5
8) 90 cm, inter~rovw weed contsol 4275 - 88.7
C.Vv. &8 18 13 19
1040 3880 11.1

C.D. at 5%

dn
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Table 24: BEffect of inter and intra row weeds cn the yield of sorghum
and forage production, Alfisols, 1980,

Sorghum TForage Nued

Treatsents yield kg/ha dry matter
kg/ha g/m?
1) 45 com, Weed free 3100
2) 45 cm, intra-row weed control 1675 6325 25,2
3) 67.5 cm, weed free 175
4) 67.5 cm, intra-row weed
control 1200 9200 46.%
%) 67.5 cm, inter-row weed
ocontrol 1900 22.5
6) 90 cm, weed free 2825
7) 90 cm, intra-row weed control 1300 12350 72.5
8) 90 cm, inter-ruw weed ocontrol 1925 - 5.5
C.Vv. § 10 11 17

C.D. at 5% 445 1933 10.6
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grow as fodder. Howewer, increasing the row widths facilitated more forage
growth. Though we did not work out the total productivity of the system
there seems to be some logic in farmer's practice of jrowing weeds as fodder.
In inter row weed contrul treatmsnts howsver therv was no significant yield
reduction as the row width of sorghum was increased up to 9% cm. 1In
Vertisols, the major weed flura comprised of Brachiaria eruciformis, Dinebra
retroflexa, Digitaria ciliaris the grasses, and Merremia emarginats Tridax
procumbens ths dicots. Among these weeds cattle relish more of grasses like
Brachiaria, Digitaria and Dinelra.

In Altisols, in general the crop stand was pour and the plant popu=
lation of sorghum could not be maintained dus to variation in fertility lewvels
and pest incidence. As shown in tabls 24 there was not significant yield
reduction in weed free sorghum when planted in 45 to 67.5 cm row widths.
Howewver, as in Vertisols in intra row control treatments, there was yield
reduction as row widths were increased. rorage yields wers also increased
as the rov widths were increased. The total productivity of sorghum grain
and forage yields however ware not computed. In inter row weed control
treatments there was no significant yield loss as row width was increased
from 67.5 to 90 cm.

In Alfisols the major weed flora consisted of Celosia argentsa,
Digitaria ciliaris, Dactyloctenium aegyptium and Tridax procumbens. Among
these weeds only Digitaria and Dactyloctenium haw oood forags valuo. But
Calosia in early stages was acceptable to cattle.

These trials indicated possibility of utilizing woeds as fodder which
of course is the tnd.it;ional practice by the farmer. The exact nature of
competition between these woeds (fodder) and the main crops needs to be
quantified, It is also worth quantifying the total productivity of the
crops and the fodder obtained.

4. Puture plans on weed research:

During the past six years the emphasis in Weed Fesearch has been on
studying the major factors operating in crop-weed balance of the semi-arid
tropics and the evaluation of different weed management systems on the
major crops and cropping systems of the rainfed farming. Ths losses due
to wesds in the semi-arid tropics wers also documented. Puture weed
rvesearch will inwlwe minimum studies on determining crop losses due to

woods.
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ICRISAT weed science [rogram has a responsilbility to serwe all the
research programs at ICKISAT. There will he clear distinction betwssn weed
control methods approjriate to the needs of the small farmer uof the semi-
arid tropics and those appropriate to the needs of a crop isprovement reu-~
search programs. Close interaction with indvidual crop improvement proyrams
to determine the problem and needs in weed cuntrol and to provide necessary
tack up information and research to solwe those jroblems will be antici-
pated. )

Weed research on farming systems will e desiyned to specifically
Jetermine effects on weeds or to study the ability to rontrol weeds in a
Jiven farming system. 1In planning the operatiuvnal research in the ICRISAT
watersheds long term studies on the specific effect nf the farming systems
on the weeds will be considered. Collaborative studies with Parm Power and
Equipment and Land and Water Managemsent subprograms to devalop appropriate
tools and cultural operations vis a-vis weed contrnl will be intensified.
Herbicide studies will be confined to improwe the owerall productivity of
a farming systems and to control difficult to manaye weeds - perennial
weeds. Studies related to weed biology and ecology should be initiated
particularly on perennial weeds.

Weed managemsnt studies on farmers' fields - buth diagnostic and
testing type of studies - will receive yreater emphasis in the near future,
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111. PAR@NG SYSTEMS OPERATIONAL FESEARCH:

The Production Agronomy=Agronomy and Weed Scienco subprogram actiwely
garticipated in the Operational research activity of the Farming System
Kepearch Program. A considerable portion of the subprogram resources - {n-
cluding psrsonnel was committed to providing operational research support
services to other subprugrams. The owrall managemsnt. .of about 100 ha of
oeprational research watersheds was also entrusted .to the subprogram. Fur-
ther, some of the staff mesbers were inwlwed in FSl and PS2 ICAR-ICRISAT
cooperative experiments at the ICRISAT Center. The detailed results on tho
FSRP operational research are being reported by other individual subprograms
of FSRP and therefore not included in this report.
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