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Commonly used symbols

SE = standard error of msean

" = difference significant at p < 0.05

e - difference significant at p < 0.01

wew = difference significent at p < 0.001
NS = not significant
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l. Meteoralogical and Sail Data

In this report ve present the results frow vork carried out betwveen
June 1984 and May 1985 at ICRISAT Center and ICRISAT Cooperative Center at
Hisar.

The meteorological data vere collected from the local observatories
and are given in Fig. 1.1 for ICRISAT Center and Fig. 1.2 for ICRISAT
Cooperative Center at Hisar. At ICRISAT Center, total rainfall vas 670 mm,
16.21 less than the average. The rainy season total {(June to October) was
S91 mm against the normal 653 mm. Rainfalfl during September was 392 less
than the normal. The average daily maximum temperature also tended to be
slightly higher than the normal.

At Hisar also rainfall vas belov normal. From June to September 331
mm rain fell, vhich was less than the normal 351 mm.

Experiments at ICRISAT Center were conducted on Vertisol fields BPl1,
BS8, BIL2B and Alfisol fields RPl1A, and RCVWS. Experiments wvere also
conducted in greenhouses using different soils. At Hisar, an experiment
vas conducted in field ¢ 8. The planting dates and fertilizer use are
indicated in” the Materials and Methods section of each experiment. Soil
samples for analysis o: pH, electrical conductaivity (dS'm) (1:2 soil water
extract) vere taxken at the time of planting. Details of analysis are given
in Table 1.1.

All field sowings were done by hand, twvo seeds per hill were planted
and plants wvere thinned 2-3 vweeks after emergence.

Hand weeding was carried out as and wvhen necessary to keep the plots
veed free, except in the weed management experiment where it was done as
per the treatments. Plant protection measures were taken as necessary to
ensure good control over insects pes:s by the ICRISAT Plant Protection
Unit. Irrigations were given as detailed in the Materials and Methods
section of each experimen:t.

Ve have referred to our previous pigeonpea physiology reports as PPR
1976/77, 1977/78, etc.

This report is not a formal publication of the Institute, but a
summary of work in progress. It is intended for limited circulation and
should not cited.



Table 1.1. Soil analysis of fields used for pigeonpes physiology
experiments in 1984/85. Means and standard errors are given,
Sampl-
ing EC (dS/m)
Soil type and depth (1:2 soil Organic Olsen P
field (cm) pH vater extract) carbon (2) og kg soii-l
Vertisol, BP11C 0-20 17 ¢ 06,030 G.45 £ 0.029 1.07 +0.162 8.8 ¢t 3,320
nes 30-60 .10 £ 0.041  0.40 £ 0.035 0.77 £ 0.065 4.7 1 1.490
60-90 e 2 0,009 0.35 £ 0.023 0.55 £0.038 2.0 1 0.027
Alfisol, RPIA 0-30 .20 1 0,032 0.30 £ 0.013 0.74 £ 0.099 19.4 1.33¢0
nwS 36-60  7.92 ¢ 0.050 0.25 1 0.007 0.56 ¢ 0.035 6.5 3+ 1.180
Alfisol, RCV 8 0-30 277 £ 0,387 0.22 2 0.021  0.73 £ 0.116 3.4 ¢+ 0.489
neb 30-60 .37 14 0,320 0.24 % 0.043 0.53 £ 0.074 2.1 <+ 0.450
Entisol, / 8 0-15 .14 2 0,056 0.16 ¢ 0.008 0.28 £ 0.040 8.4 3 2.7
(Hisar) n=é 15-30 12 £ 0,048 0.26 £ 0.053  0.24 £ 0.022 2.4 + 0.55
30-60 06 ¢ 0.0352 0.46 ¢ 0.127 0.21 £ 0,017 2.5 & (.84D
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2. LEffect of sowing date and ircigation on the pacformance of ICPL 87
Introduction

The experience pgained over the past tvo years has indicated that
short-duration pigeonpea has s remarkable yield potential in peninsular
India. Moreover, unlike in northern India, the crop can be harvested up to
three times. We obtained up to 5.2 t ha-1 in the 1982/83 season and up to
3.8 t ha-l in the 1983/84 season from multiple harvests of short-duration
genotype ICPL 87. As the potential for wmultiple harvests from this
genotype wvas better than the other genotypes, ICPL 4 and ICPL 81,
particular attention wvas paid to developing agronomy suitable for this
genotype. [Experiments conducted over the past two seasons have yielded
information on the plant population requirements of this genotype. Also,
ve have obtained evidence that the first and subsequent harvest yield
potentiasl was lover vhen soving vas delayed. Whether the yields in the
delayed sowing could be maintained with irrigation vas investigated on both
Alfisol and Vertisol fields during this season.

Materials and Methods

The experiments were conducted in Alfisol (RP1A) and Vertisol (BP11C)
fields at ICRISAT Center. The trials on both soils were laid on split-plot
design with irrigation as main plots and sowing dates as sub-plots. There
vere three replications. The sub-plot size was 6 x 4 m.

Pour sowings, on 11 June, 26 June, 10 July and 24 July, were carried
out on both Alfisol and Vertisol fields. Sowings were done at 30 x 10 cm
spacing on 60 cm ridges. The crop received a basal application of 100 kg
diammonium phosphate to give 18 kg N and 20 kg P ha-1. A uniform post-
soving irrigation was given with the first sowing on both soils. Purther
irrigations were given to the irrigated treatment only. These were given
74, 142, 219 and 255 days after the first sowing on Alfisol and 82, 151,
220 and 256 days after the first soving on Vertisol. Timely weeding and
intensive protection were given to the crop.

At maturity of the first flush, a 3.25 m2 area wvas harvested from each
plot for totsl dry matter estimation. Fresh weight and total number of
plants in this sample were recorded. A further sub-sample of 5 plants was
dravn. Fresh wveight of sub-sample vas recorded. The original sample was
discarded after picking the pods. Dry weight of sub-sample (at 80°C) and
yield components such as number of pods, seeds pod-1 and 100-seed mass wvere
recorded. Pods from the remaining plants not harvested for dry matter
estimation were picked by hand, leaving sufficient border plants. The
yield estimates in the first, second and third harvests were made from
about 18, 14 snd 10 m2 area, respectively.

Results and Discussion

The time ta 501 flowering and maturity of the different flushes is
given in Table 2.1. There vas about 10-12 days difference in the time to
503 flowering in the first and the last sowing. More or less similar
differences were seen in time to maturity of different flushes.



The data from both socils for total dry matter snd yisld of different
flushes vere analysed together as the error wvacrimnces wers
This enabled the comparison of preductivity ia different mhn and th-
responss to irrigation om two soils to be mads.

The first flush yield did not differ significantly on two soils (Table
2.2). The intersctions of soil with irrigstion end eowing datee were,
however, significant. Generally, s greater response to irrigation was
obtained on Vertisol than on Alfisol, which.was surprising. In terms of
response to soving date, yield declined significantly on Alfisol with each
successive delay in sowing date but on Vertisol, significant decline in
yisld occurred only after the 10 July sowing. The irrigstion x date of
sowving interaction vas not sigaificant.

The second flush yield was significantly higher on Alfisol than om
Vertisol (Table 2.3). The lover second harvest yield on Vertisol is in
t with the observations sade on medium-duration pigecmpes (PPR
1981/82 Chapter 3) and on short-durstion pigeonpea grown during the last
season (PPR 1983/84, Chapter 2). Ressons for this appear related to
differential R fixing ability of plants on two soils. The response to
irrigation and the effect of date of sowing was significant. The second
harvest yield declined with delay in soving date. The soil x date of
soving interaction was significant as a result of a sharper decline in the
second flush yield with delayed soving on vertisol. There was s greater
response to irrigation on Alfisol than on ‘Vertisol, which was quite
expected in view of the lower water-holding capacity of Alfisol.

The third flush yield similarly was more on Alfisol than on Vertisol
(Table 2.4). The effect of date of sowing was significant on the third
flush yield. The third flush yields were significantly less in the delayed
sowing. The decline may be related to moisture stress. Even though
response to irrigation was highly significant the overall third flush yield
resained lov as coapared to the first sowing. The intersction of sowving
date with soil was not significant for this flush.

The total yield of the three flushes vas as high as 4187 kg ha-1 on
Alfisol with irrigation (Table 2.5) which is comparable to that obtained in
the previous season. The overall yield was significantly higher on Alfisol
than on Vertisol, mainly dus to higher multiple harvest yields.
Significantly higher yisld was obtained with irrigation, and in the first
sowing. The owerall responss to irrigation was significantly more on
Alfisol than on Vertisol. The sowing date x irrigation interaction was not
significant. However, there was very little response to irrigation in the
first sowing.

The effect of sowing date on dry matter production in different flushes
is given in Tables 2.6 to 2.8. Sowing date significantly affected dry
matter production in all the flushes. Response to irrigation was
significant in the first flush, but not in the second and the third flush.
Dry matter at the second and the third flush was significantly more on
Alfisol than on Vertisol. Thus, in general it appears that both growth and
yield are adversely affected on Vertisol during the second and third flush.



Partitioning of dry matter into seed yield during the first flush
gradually increased with delay in soving (Table 2.9). 1In the latest
soving, harvest index during the first flush was high, 50-602, on two
soils. There may be a slight overestimation in this as fallen leaves were
not considered, but still the figures are comparsble with rabi pigeonpea.
Unlike the first flush, harvest index during the second flush declined
significantly in the delayed sovings (Table 2.10). The effect of soping
date wvas not significant on harvest index during the third flush (Table
2.11). Both, on during the second flush and the third flush, harvest index
was significantly more on Alfisol.

Delayed sowings caused significant reduction in the number of pods a-2
and 100-seed mass (Table 2.12). The number of seeds pod-1 was affected
during the second harvest only. The 100-seed mass vas more in the first
flush than the second or third flush.

The results of the study indicste that yields of short-duration
pigeonpea were higher on Alfisol than on Vertisol both with and without
irrigation, mainly due to greater second and third harvest yields. The
reasons for this appear to be related to differential N fixation abllity on
tvo soils. In the recently conducted experiments on two soils, we have
found that yields of short-duration pigeonpea on vertisols are limited by N
supply. Also it has been found in this study that yields of all flushes
vere generally msore in the early sown crop than the late sown crop. 1In the
delayed sovings, irrigation improved the seed yield, but the overall yields
remained lov as probably there was a limitation on biomass production
related to weather conditions.



Table 2.1 7Time to 301 flowering and maturity (d) of ICPL 87 sown at ¢
soving dates with irrigation (+) snd without irrigation (-), Alfisol and
Vertisol, ICRISAT Center, 1984/83

Date of sowing
10 June 23 Jume 10 Jul 23 July
Phenological stage ;
Irzigation
. + - + - 4 - +
Alfisol
303 flowering 82 82 735 73 78 72 70 70

Pirst flush maturity 125 124 121 112 119 125 120 119
Second flush maturity 160 194 186 186 189 184 181 181
Third flush maturity 253 276 248 263 249 252 234 W7

Vertisol

502 flowering 82 82 77 77 76 n 73 72
Pirst flush maturity 124 126 128 128 119 119 119 121
Second flush maturity 186 109 182 189 191 204 196 196
Third flush maturity 255 270 241 2%¢ 233 241 218 226
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~Table 2.1% Cefsur 3f - o ipg 2t os 7 rarel b L R ML I R A A A A 4 8
grown woeth 37 ocf ot grcocaenor e R P e T e N SRS -
SCiL ALFISOL TLETTENL ME-N
DAS 1RR
11 Jun HOIRRG 3298 12¢5 25481
. IRRG 2603 1066 23134
MEAN 2950 1965 2458
28 JuN HOIRRG 1986 1217 1982
IRRG 2795 2128 2462
MEAN 2141 1672 2007
10 JuL ~. NOIRRG 138 1098 968
IRRG 18460 1934 1897
MEAN 1349 i516 1413
2% JUL NOIRRG 916 i8¢ 701
IRRG 1584 985 1289
MEAN 12%8 T3¢ 993
MEZAN NOIRRG 1738 1167 1431
IRRG 2211 1778 1994
MEAN 1973 1472 1722
EFFECTIVE STANDARD ERPORS GOF MEANS
TABLE SO1L IRR DAS SOo1L SOIL IRR
1RR DAS DAS
| ¢ 2 97.7° 160.0 141.2* 187.5 138.7 235.7° jos.
EXCEPT WHEN COMPARING MEANS WITH SAME LEVELI(S) OF:
SOIL 226.) 199.7 33y
IRR 199.7
SOIL.IRR 282
$OIL.DAS 11}
cv i 0.

91
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~able 2.12 [Bffect of date of sowing on the yield components of a short-
curation pigeonpes genotype ICPL 87 (pooled data of an Alfisol and a
Vertisol with and without irrigation), ICRISAT Center, 1984/85.

——r g

Date of sowing
Yield component 11 Jun  25Jun 10 Jul 28 Jul 3t
No. of pods m-2
Pirst harvest 579 5351 461 432 27.2%¢
Second harvest 556 324 n 151 23,19
Third harvest 151 187 118 99 19.9
No. of seeds pod-l
First harvest 3.9 3.34 3.58 2.87 0.242
Second harvest 2.78 2.82 2.69 2.21 0.092¢
Third harvest 2.20 2.28 2.3 2.11 0.164
100-seed mass (g)'
First harvest 9.88 8.96 8.84 8.63 0.352
Second harvest 9.49 9.40 8.60 7.97 0.2430¢
Third harvest 7.32 6.57 5.91 5.81 0.397¢
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3. Rifac: of harvast methoda on tha ascond fluah yiald of shortsdurasion
pigaonpea

Intcaduction

Short-duration pigeonpea can give up to three harvests in environsents
with aild winters (e.g. minimum temperature above 10°C) such as those
prevailing in peninsular India (PPR 1582/83 Chapter I). This is mainly due
to the short time (about 120 days) taken to produce the first flush and the
strong perennial nature of pigeonpea. The seed yield in this wmultiple
harvest system say reach 5.2 t ha-1.

Ve have earlier reported that the second harvest yield of medium-
duration pigeonpea was significantly influenced by the mathod of harvesting
of the first flush (PPR 1977/78 Chapter 4; PPR 1979/80 Chapter 3).
However, information on harvest wmethods suitable for short-duration
pigeonpea is lacking. The objective of this study was to obtain this
information.

Materiala and Msthods

The experiments were conducted on an Alfisol (Udic Rhodustalf) and a
Vertisol (Typic Pellustert) at ICRISAT Center in 1984/5. The Alfisols
generally hold less than 100 msm plant-avallable water, and the
Vertisols about 250 m=@m. A basal dose of 100 kg/ha diammonium
phosphate (181N and 202 P) wvas applied to both soils just prior to sowing.

On both scils tvo short-duration genotypes, 1ICPL 81 (indeterminate)
and ICPL 87 (determinate), vere sown on 15 June 1984 on both sides of 0.6 o
ridges st a 0.3 x 0.1 m spacing. At first-flush omaturity the followving
three harvest-method treatments vere applied to the crop which had grown
about 1 = tsll: (1) cutting off the shoots at 0.6m above ground level
(ratooning), (27 hand picking the mature pods on the plant, and (3) no
harvest (single-harvest only at the second-flush maturity). The
experimental treatments of harvest methods and genotypes were laid out in a
randoaized block design. There were four replications onzocch soil and the
plot size was 6 x & m. Onmn both soils, about 19 a~ per plot was
harvested for yield estimation. The experiment on the Alfisol was
irrigated 70 and 140 days after sowing (DAS) and that on the Vertisol
at 77 and 147 DAS. Labour records were kept during the first harvest. In
all the trestments, at the second-flush maturity, all pods of plants were
harvested by cutting the stems at ground level. All harvested material was
threshed by machine and the seed was sun-dried to a moisture content of
8-92 before veighing. The pods thst dropped off, mainly during the second
flush and its harvest, wvere also carefully collected and threshed,
and their seed yield was included in the second-flush yield of the
ratooning and hand picking treatments, and in the total yield of the
single-harvest trsatment.
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Resulte and Nigrnesion

For ICPL 81, the first flush of flowering commenced 73 DAS and the
pods matured st 115 DAS (Table 3.1). PFor ICPL 87, flowering commenced at
78 DAS and pods matured at 120 DAS. In all treatments a second flush of
pods was produced. Although little rain was received after first flush
maturity, the second flush of flowers was supported by stored soil soisture
and ons irrigstion. The second flush of ICPL 81 matured at 90 DA} and
of ICPL 87 at 196 DAS in both hand picking and single-harvest
treatments. However, the second flush in the ratooning treataent reached
saturity 220 DAS (n both genotypes. This delay can be attridbuted to the
fact that the flowers in the ratooning treatments developed on new
shoots, whereas on intact plants, flowering began on existing shoots soon
after the maturity of the first flush,

The error variances for effect of harvest method on yield of first and
sscond flush, total yield, total dry matter at the second flush maturity,
and the yield loss due to pod drop on both the Alfisol and the Vertisol
vere hosogeneous, and hence data for the twvo so0ils were analysed together
(Tables 3.2 to 3.8).

The first-harvest yield of ICPL 81 was significantly lower than for
ICPL 87 (Table 3.2). The poor yield of ICPL 81 msy be due to its poor
smergence, vhich was 571 on the Vertisol and 322 on the Alfisol, compared
with 80% of ICPL 87 on both soils (Table 3.3). Neverthesless, the
first-harvest yield of ICPL 81 did not differ significantly between the two
soils, which may be due to its plasticity. In an experiment using
different plant population densities, a seed yield increase of omnly 52 of
was observed in ICPL 81 vhen its population was increased from 16
plants/m to 42 plants/m. 1In both genotypes, the first-harvest yield was
similar for both ratooning and hand picking. PFor the secomd-harvest
yield, the interaction between the harvest method and genotype was highly
significamt (Table 3.4). The second-harvest yield of ICPL 87 was
significantly lower vwhen harvested by ratooning than by hand picking,
vhereas for ICPL 81 there was 1no significant difference between
first-flush harvest methods (Table 3.3). ICPL 87 has a greater leaf area
than ICPL 81 at maturity of the first flush (unpublished results) and
may have consequently suffered more from the ratooning.

It appears that the regrowth period at ICRISAT Center, which is in an
essentially osemi-arid tropical (SAT) environment, was perhaps insufficient
for the compensatory regrowth of the ratooned plants. This was reflected
in the lower dry matter of ratooned plants at the second-flush maturity
than plants in the hand picking treatment (Tables 3.5 and 3.6). Whether a
longer regrowth period would enable higher yields in ratooned plants than
hand picked plants in a SAT environment is not known. However, it sesms
important to examine this, particularly since ratooning was such less
labour intensive than hand picking. 1In the present study, the labour
requirement (number of man days/ha) for harvesting the first-flush by
ratooning was 31 for ICPL 81 and 56 for ICPL 87, as compared with a hand
picking requirement of 243 for ICPL 81 and 211 for ICPL 87 (Table 3.7).
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In the treatment where harvesting of the first-flush of pods was
delayed until the second flush of pods had matured, in both genotypes the
total yield odtained in the single harvest vas similar to the yield of two
separate harvests in the hand picking treatment (Table 3.8). 1In ICPL 87 {t
was significantly more than the total yield of the ratoocuning treataent.
This suggests that the presence of mature first-flush pods does not affect
the formation of pods in the second flush. This harvest method, therefore,
had an advantage over hand picking and ratooning, as the yileld was not
lowered, while there was no labour requirement for a first-flush
harvest. Thus, unless one wants to harvest the crop earlier, both flushes
say be harvested together. However, in the single-harvest treatment there
wvas & slightly greater yileld loss in the form of increased dropping
of pods. There is also a possibility of rain, diseases, and insects
damaging the crop vhen mature pods are left on the plants.
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Table 3.1. Days to flowering and maturity of cv. ICPL 81 and ICPL 87 {n
ratooning (R) and hand pod picking (H) treatments, mean values for Alfisol
and Vertisol, ICRISAT Center, 1983/84.

ICPL 81 ICPL 87
............... ..--..O-----."--
Phenological stage R | 3 B
Days to 50! flowering 73 73 78 78
Days to first flush maturity 115 115 120 120

Days to second flush maturity 220 190 220 193
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Hisar and Hyderabad sovironments

lotroduction

The growth of short-duration pigeonpea genotypes is generally detter
in the Hisar environment than at ICRISAT Center although there may not be
large differences in yield at the tvo places (PPR 1982/83, Chapter 2).
Part of the growth differences appear to be due to prolonged duration at
Hisar, probably due to the long photoperiod and varm temperatures. The
high teamperatures may not only delay flowering, but may affect the growth
rates as well. The growth of pigeonpea at Hisar and Patancheru has been
compared by comparing totsal dry matter accumulated at maturity. A
sequential destructive sampling may help comparing the differences in crop
growvth at different stages. Ve compared the growth and yield of short-
duration pigeonpea grown at Hisar and Patancheru to understand whether
indeed pigeonpea has higher growth rates at Hisar. At Patancheru, for
comparison, a medium-duration pigeonpea genotype was also included.

Materials and Methods

The experiments vere conducted on Alfisol (RP1lA) Vertisol (BP11C) at
ICRISAT Center and on Entisol (Field # 8) at Hisar. The trial was laid out
in a randomized block design with three replications at ICRISAT Center and
four replications at Hisar. The plot size was 9 x 6 m. At ICRISAT Center
a basal dose of 100 kg diammonium phosphate ha-1 was applied in both the
soils.

At ICRISAT Center three cultivars, ICPL 87 (determinate), ICPL 81
(indeterminate) and BDN 1 wvere sown on 14 June 1984 on Vertisol and 15 June
1984 on Alfisol. ICPL 87 and ICPL 81 were sown at 30 cm row-to-row spacing
on both sides of the 60 cm ridges. BDN 1 wvas planted on the top of each
ridge. At Hisar three genotypes, ICPL 81, ICPL 87 and ICPL 161
(indeterminate) vere planted on 19 July 1984 on both sides of 60 cm ridges
at 30 cm rov-to-rov and 10 cm plant-to-plant spacing.

Destructive growth analysis from 1.4-3.24 @2 area vas carried out at
20-40 days intervals. At Hisar destructive growth analysis was carried out
from 2.7 @2 area at 15 days intervals. Days to 50! flowering and maturity
of each genotype were recorded at each place.

At ICRISAT Center, the first and second flush was haurvested by picking
the pods by hand in ICPL 87 and ICPL 81 and the crop vas removed from the
ground at the third harvest. At Hisar, the crop was cut at the ground
level at the first harvest itself. At maturity of esch flush, 12-18 m2
area wvas harvested to estimate yield, total dry matter and the components
of yield.



Rasnlza_and Discnasion

At both ICEISAT Cemter and Risag, short-durstion genotypes tock 71i-7
days to flower (Table 4.1). Howewer, tims takea to maturity was lomger ot
Rissr than st JICRISAT Center. e length of reproductive phase was
therefore more at [Risar tham st ICRISAT Center; it was 39-44 days ot
ICRISAT Center and 66-83 days st Bisar. The length of re phase
for DN 1, the medium duratioa gemotype grown at ICRISAT Ceater only, was

70 days. .

The typical growth patteras obtainsd for all the gamotypes are givea
in Pig. 4.1-4.3. At Risar, the total dry satter accumulated Dy maturity
vas 750 g =-2 for ICPL 81, and 900 g »-2 by ICPML 87 and ICPL 161. The
greater dry satter accumulated by ICPL 87 and ICPL 161 may De due to their
slightly longer duration than ICPL 81. At ICRISAT Cemter the dry matter
production of ICFL 81 was very low, dus to low plant stand (Pig. 4.2-4.3).
ICPL 87, which had reascnable stand, grew better than ICPL 81 at ICRISAT
Center. [Nevertheless it was still not comparable to ite growth at Bisar.
The dry matter accumulation rates were higher at Nisar than at ICRISA?
Center for ICPL 87. This observation is in conformity with our earlier
observation that growth of pigeonpea at Bisar is better, probably dus to
varner weather and greater sunshine hours (PPR 1982/83, Chapter 2). The
rates of growth for BDM 1 were higher at the later stages due to ite longer
vegetative growth phase.

Vithin the two soils at ICRISAT Center, the dry matter production of
ICPL 87 and BDH 1 was better on Alfisol than on Vertisol. The reasom for
this may be better soil aeration and nitrogen fixation on Alfisol.

The saximum leaf area indices attained for all the three genotypes,
ICPFL 81, ICPL 87 and ICPL 161 were between 4-8 at Hisar (Fig. 4.1). The
leaf area retained at msturity was maxisus in ICPL 87 followed by ICP1 161
and least in ICPL 81. This indicates that ICPL 87 has lover leaf
sensscence. At ICRISAT Cemnter, only ADN 1 attained s maximum leaf ares
index of about 5. The leaf ares index of ICPL 81 was very low due to the
low plant stand (Fig. 4.2, 4.3). On Alfisol, the maximus leaf ares index
vas higher than on Vertisol, except in the case of ICFL 81.

The plant beight, no. of primery branches etc. are givea in Table 4.2.
Plant height at ssturity ian the short-duration genotypes was higher at
Hisar, than at Patancheru. 7The determinate genotyps ICPL 87 attained less
height at all the locatioms sad had fewer branches.

The dry matter (air dry) and seed yislds hasvested at Bisar are givea
in Table 4.3. 7Total air dry mstter was wp to 25,700 kg M-1 4in ICPLE?
vhich was higher than the other two gemotypes ICPLS1 and ICPL1SL, but its
soed yisld of this gemotype was snly 2700 kg ha-1.

y

At ICRISAT Center harvests of grainm were made st the different times.

yield, dry matter, and plant stand is given in Tables 4.4 aad

4.5. Ian the Oc r harvest no yield was obtained from BN 1 as it was

just Degimning :ouuor:h-.hmm:’h:‘not.mu 1 had
. !

5
£
1
;
;
'
:



both soils followsd by BDM 1. The advantage of yield was particularly
greater in ICPL 87 if only two harvests are considered. ICPL 81 was poor
yielding msinly due to poor stand (Table 4.5). From the point of view of
dry matter production, BDN 1 was superior in both December and March
harvests to the short-duration genotypes.

In terms of per day grain productivity at Hisar, ICPL 81 was e8perior
followed by ICPL 87 (Table 4.6). The per day productivity at ICRISAT
Center on Alfisol wvas better for ICPL 87 than at Hisar but for ICPL 81 {t
wvas inferior at ICRISAT Center. The per day productivity at ICRISAT Center
wvas better on Alfisol for ICPL 87 and BDN 1. The per day productivity of
ICPL 87 was greater during the second harvest than the first harvest. The
per day productivity was very lov during the third harvest.

The results of the study confirm that growth of pigeonpea is better at
Hisar both due to higher growth rates and longer duration. The slover
grovth at ICRISAT Center may be due to both lover temperatures as well as
poor soil conditions, such as those on Vertisols. Under nonlimiting
moisture conditions on Alfisols short-duration pigeonpes has batter yield
potentiasl than MDP.
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Table 4.1 Time (d) to 50X flowering, saturity of ICPL 81, ICPL 87 and ICPL
161 grown on Entisol, Hisar, 1984/85 and ICPL 81, ICPL 87 and BDN1 grown on
Alfisol and Vertisol, ICRISAT Center, 1984/8S.
Phenological stage
502 1 flush II flush III flush
Genotype flowering maturity maturity saturity
Entisol (Eisar Subcemter)
ICPL 81 71 137 - -
ICPL 87 7 160 - -
ICPL 161 74 153 - -
Alfisol (ICRISAT Center)
ICPL 81 73 112 208 276
ICPL 87 78 122 196 27%
BDN 1 112 182 258 -
Vertisol (ICRISAT Center) .
ICPL 81 74 115 190 276
ICPL 87 78 122 196 279
BDN 1 127 182 266 -

Table 4.2. Plant height (cm), no. of primary branches,

of pigeonpea

genotype oo Entisol at Hisar, Alfisol and Vertisol, ICRISAT Center, rainy

season 1984/85.

Plant height No. of primary branches
Entisol
ICPL 81 181 20.8
ICPL 87 149 18.7
ICPL 161 190 26.9
Y 3 9.8 1.40
Alfisol
ICPL 81 | 101 7.87
ICPL 87 91 5.7
BDN 1 165 20.7
Vertisol

ICPL 81 88 6
ICPL 87 77 5
. 2 159 13.
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Tadle 4.3. Total dry matter, seed yield and components of yield of 3

short-duration pigecnpea genotypes grown on Entisol, ICRISAT Cooperative
Center, Hisar, rainy season 1984/85.

Genotype
Variable e e xmin s
Total dry matter (kg ha-1) 19940 237900 153680 £13710¢
Yield (kg ha-1) 2736 2710 2316 £160
Pods plant-1 134.3 97.3 94.8 $£12.10
100-seed nass (g) 8.31 10.75 9.99 $0.232

Table 4.4. Coamparison of yield (kg ha-1) in different harvests of ICPL 81,
ICPL 87 and BDN 1 grown on Alfisol and Vertisol, ICRISAT Center, rainy
season 1984/8S.

Genotype Alfisol Vertisol Mean Alfisol Vertisol Kean
Qctober harvest Decenber harvest
ICPL 81 1337 1327 1332 601 562 581
ICPL 87 2378 1792 2082 1713 1359 1536
BDN 1 0 0 0 2337 2401 2369
£133.3 175.0%¢ 498.0 £71.3¢
(106.1)s (100.8)
Mean 1858 1559 1550 1441 1496
£110.2 153.2
March harvest Iotal haryast
ICPL 81 360 318 338 2298 2204 2251
ICPL 87 419 173 296 4570 3323 3917
BDN 1 1037 720 879 3374 3121 3248
£79.8 258 .5 £145.0 173,400
(82.7) (106.6)
Nean 605 402 504 3394 2882.9 31%8.4
£42.5¢ $115.9%e

a $B wvalues in parentheses are for comparing means at ths same level of
soll.
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Table 4.5. cQupntisgn of total dry matter (kg ha-1) in the cifferent
harvests and plants/a” of ICPL 81, ICPL 87 and BDN 1 grown on Alfisol and
Vertisol, ICRISAT Center, rainy season, 1984/83.

Genotype Alfisol Vertisol Mean Alfisol Vertisol M¥ean
Qctober barvast Decamber harvast °

ICPL 81 5431 50908 5265 3076 3617 3346

ICPL 87 8115 7270 7692 5099 4680 4889

BDN 1 0 0 0 9687 7640 8664
$373.9 $308.8*r  4411.1 $307.8¢s
(436.7)a (435.3)

Mean 6773 6184 6478 5954 5312
$214.4 $206.5*

March harvest Rlants/m2

ICPL 81 2050 1752 1901 7.0 15.6 11.3

ICPL 87 4131 2142 3137 26.6 26.1 26.3

BDN 1 7694 5425 6560 4.8 4.9 4.9
$428.5 $225 .4 $0.83%¢ $0.56%+
(318.7)* (0.70)

Mean 4625 3106 3865.8 12.8 15.5 14.2
2340.4* $0.520

a8 SE values in parentheses are for comparing means at the same level of

soil.
Table 4.6. Comparison of per day productivity (kg ha-1 day-1) of ICPL 81,

ICPL 87, ICPL 16), BDN 1 grown on, Entisol, Bisar, rainy season 1984/85 and
Alfisol and Vertisol, ICRISAT Center.

Genotype I harvest I1 barvest I11 harvest Overall
Enc

ICPL 81 20.0 - - 20.0

ICPL 87 16.9 - - 16.9

ICPL 161 15.: - - 15.1
rifosol

ICPL 81 11.9 6.3 £.3 8.3

ICPL &7 19.35 23.2 5.3 16.2

BDN 1 12.8 12.6 - 13.1
Vertisol

ICPL 81 11.5 8.6 3.7 8.0

ICPL 87 14.7 18.4 2.1 11.9

BN 1 13.2 8.6 - 11.7
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S. Rffacta of diffacent ratas of fartiliazsr nitcogsn and phosphorus  on
the growth and yisld of ahart-ducation pigeonpsa

Inrzoduction

Short-duration pigeonpea has shown a high yield potential at ICRISAT
Center. In most of these trials, basal doses of 100 kg diammonium
phosphate were applied, giving 18 kg ¥ and 20 kg P/ha. However, vhen yield
levels in the range of 4000-3000 kg ha-1 are attdined, pigeonpea may remove
nearly 160-200 kg N ha-1 and about 12-15 kg P ha-1. In addition to this
there could be some nutrients immobilized in the stem and leaves. Unless
there 4is sufficient fixation of N by the plants, the additicnal ¥ may be
either removed by the soil or the yield may be reduced. In order to
determine the fertilizer requirements for optimizing the yield, the effect
of different rates of N and P vas investigated.

Matarials and Mathods

The trisl was conducted in an Alfisol field (RCW8) at ICRISAT Center,
Patancheru. The field had 2.4-3.4 mg Olsen P kg sofl-1l.

S§ix levels of Nitrogen, 0, 20, 40, 80 (40 kg ha-1 as basal and 40 kg
ha-1 at first flush saturity), and 80 kg ha-1 vere applied as urea. There
vere three phosphorus levels 0, 21 and 42 kg P ha-1 applied as single
superphosphate (SSP). Urea was applied by hand in furrows. SSP was
spplied bzltractOt by fixing the application rate at 300 kg ha-1. VWhere 42
kg P ha vas to be applied the S5P was applied twice at 300 kg ha-l
application rate. The field design of the trial was 6 x 3 factorial with
four replications. The plot size was 4.5 x 4 m.

Soving was done at 37.5 x 8 ce on both sides of 75 cm ridges on 6§ July
1984. The trial vwas irrigated twice, the first time at 13 July and the
second time on 6 September.

Observations on time to 501 flowering and maturity vere recorded. At
maturity and total dry matter vas estimated from 2.63 a2 area. Seed yield
vas estimated from additional 9.19 =2 area.

Rasults and Discusaion

The available P in the soil was generally lov at 2.4 to 3.4 mg kg-l
soil (Table 1.1). In spite of this there vas no effect of applied P, nor
vas there any response to nitrogen in any of the trasits seasured (Table 5.1
to 5.6). Ome of the reasons for the lack of response could be a high
variability observed in this field which wvas also reflected in high cvs.
The interactions between N and P were also absent for the wvarious traits
(Table 5.1 to 5.5). The variation in the yield was not due to plant stand
(Table 5.7), but due to the field variability.

Effect of N and P was not seen on days to flowering which occurred
between 78 to 82, and maturity, which occurred between 112-115 days after

seving.
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Table S.1. Effect of anitrogen and phosphorous applicstion on
yield (kg/ha) of ICPL 87 grown on Alfisol, ICRISAT Center, rainy
season 1984/85.

P oXg P 21Xg P A2Kg P Mean
NITROGEN

OKg N 884 sss 84S 772
20%g N 753 498 572 608

40Kg N 691 812 617 707 .
80Kg N 847 837 8270 8s1
40*2Kg N 805 1042 1186 1011
Mean 796 756 a1s 790

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN P NITROGEN

P
ESE 97.2 75.3 168.4
cv2 42.7

Table 5.2. Effect of nitrogen and phosphorous application on
total dry matter (kg/ha) of ICPL 87 grown on Alfisol, ICRISA1
Center, rainy season 1984/8S.

P OKg P 21Kg P 42Kg P Mean
NITROGEN

OKg N 2585 1694 2467 2249
20Kg N 2495 1829 2031 2118
4«OKg N 1784 2709 2462 2318
80Kg N 2324 2987 2674 2662
40*2Kg N 2104 3350 2784 2746
Mean 2259 2514 2484 2419

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN P NITROGEN
P
ESE 291.4 225.8 504.8
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Table 5.35. Rffect of nitrogen and phosphorous application on
harvest index (2) of ICPL 87 grown omn Alfisol, ICRISAT Center,
rainy season 1984/85.

| 4 oXg » 21Kkg P 42Kg P Nean
KITROGEN

Okg N 34.7 (Y 32.1 37.2
20Kg ¥ 30.6 29.5 20.3 29.5
A0Kg N 40.3 30.4 - 27.7 32.8
80Kg N 3z.o 31.2 3s.0 3.7
40*2Kg W A1.7 33.0 49.2 41.3
Mean 3¢.9 33.8 3.0 34.9

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN ? NITROGEN
4

ESE . 3.70 2.87 6.42

cve 3.8

Table 5.4. Effect of nitrogen and phosphorous application on
100-seed mass (g) of ICPL 87 grown on Alfisol, ICRISAT Center,
rainy season 1984/85.

P Okg P 21Kg P 42Kg P Mean
NITROGEN

Okg N 8.5 8.2 8.8 8.5
20Kg ¥ 9.1 8.3 8.9 8.8
A0Kg W 7.7 9.0 8.5 8.4
80kg ¥ 8.6 7.4 9.0 8.3
40%2Kg N 8.6 $.0 8.9 8.8
Mean 8.5 8.4 8.8 8.6

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN P NITROGEN
P
ESE 0.3%6 0.29 0.62
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Table 5.5. Effect of nitrogen and phosphorous

application om

seeds/pod of ICPL 87 grown on Alfisol, ICRISAT Center, raimy

season 1984/85.

P OXkg P 21Kg P
NITROGEN

OKg N 2.6 2.9
20Kg N 2.9 2.3
40Kg N 2.9 3.1
80Kg N 2.6 2.8
“O*2Kg N 2.5 2.8
Mean 2.7 2.8

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN P
ESE 0.12 0.09
cve

Table 5.6. Effect of nitrogen and phosphorous application
m-2 of ICPL 87 grown on Alfisol, ICRISAT Center, rainy

1984/85.
P OKg P 21Kg P
NITROGEN

OKg N 4«08 251

20Kg N 273 235

40Kg N 296 299

8OKg N 394 388

40*2Kg N 416 413

Mean as7 317

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE NITROGEN P

42Kg P

2.8
2.1

NN
RO

42Kg P

363
297
263
333
492

349

NITROGEN

on pod
season

Mean

341
268
286
371
440

341
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Table S.7. Bffect of nitrogen and phosphorous application
plants/a2 of ICPL 87 grown oa Alfisol, ICRISAT Center, rainy
season 1984/83,

? 0xg P 21Kg ? \2Kg P Nea
N1TROCEN

oXg N 25.9 23.6 24.9 24.8

20Kg ¥ 28.1 23.3% 26.2 25.9

A0Rg N 28.3 28.2 26.0 28.8

80Kg ¥ 23.2 29.6 26.1 26.3

A0*2Kg X 23.3 27.8 27.9 26.3

Mean 28.2 28.9 ‘26.2 25.8

EFFECTIVE STANDARD ERRORS OF NEANS

TABLE NITROGEN P NITROGIN
P
ESK 1.18 0.89 1.99

cve 15.5
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6. Effect of phaaphorus (P) and sulfur (S) nutrition on the phepalagy and
yisld of shart-ducation pigsonpea

Intxaduction

In a pot experiment conducted during the last season, marked responses
to single superphosphate (85P) application were recorded in floweriéng, leaf
area retention and yield (PPR 1983/84, Chapter 4). Timely wmaturity of
short-duration pigeonpes is desirable for the success of double cropping
systems. Similarly, high leaf area retention is desirable for the success
of wmultiple harvest systems. Howvever, since SSP contains other elements,
including S8, we could not definitely attribute the responses to P
application. Both to confirm previous years responses and to determine
that responses obtained were due to P, a pot experiment was conducted using
different levels of P and §.

Matarials and Methods

The pot experiment was conducted in greenhouse wvith day/night
temperatures of about 30/10-20 C at ICRISAT Cg&ter using an Alfisol and
Vertisol 1lov in Olsen available P (<0.5 mg kg = soil). The Alfisol was
collected from the same site as in the previous year when big responses to
P application were obtained. The chemical characteristics of the soils are
given in Table 6.1. The soils were lov in Olsen P.

Three levels of P, 0, 40 and 80 mg P kg-1 soil wvere applied as
Ca3(PO)4 and three levels of S, 0, 65 and 130 ag kg-1 soil vere applied as
CaS04.2H20. These vwere nixed thoroughly vith 10 kg of finely (<5 omm)
sieved soil in each round plastic pot of 25 ca top dismeter. Seeds of ICPL
6, a short-duration cultivar selected from T2l, were inoculated with
Rhizobiua strain IC 3195 and sown on 5 September 1984. Eight seeds per pot
vere sowvn, vhich upon emergence vere thinned to 4 per pot. The tresatments
vere arranged in a randomized block design with two treatment factors, P
and S. The soils were treated as distinct environments. There were three
replicetions. The pots were irrigated about three times a veek.

Observations wvere made on leaf number plant-1 at three stages of
growth, on branch number and plant height, and in addition at maturity on
dry matter and grain yield. The effect of P and S was determined on yield
components also.

Reanlts and Discussion

The effect of P was significant for most of the growth attributes, but
the effect of § was not significant on an, >f the growth sttributes (Table
6.2). This implies that the respo:.se obtainec particularly on Alfisol was
that of P.

In the preseht experiment also there w:re no characteristic symptoms
of P deficiency on Alfisol when growth wss remsarkedly reduced by P
deficiency. -The effect of P deficiency on growth attributes was marked on
Alfisol only. The interaction between soil x P was significant for number
of leaves at 25 and 61 DAS, and plant height (cm) and number of primary
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branches. Leaf ares at maturity was significantly incressed omn both soils
by ? spplication. On Vertisol, sumber of leaves in the no P treatment wae
significantly less and there was greater senescence in this trestment. On
Alfisol aumber of leaves remained low at all the stages of growth in the mo
P treataent.

Tise to both flowering and maturity was sarkedly delayed bdy P
deficiency (Table 6.2). On Vertisol the delay was 4-8 days but on Alfisol
the delay vas as up to about 40 days. This effect of P application on the
phenology of pigeonpes has implications for short-duration pigeonpea grown
in double cropping systems. Any delay in the maturity of pigeonpea can
delay sowing of the osubsequent crop beyond the optimum time. Thus,
ensuring an adequate P supply to pigeonpes is an important consideration
for wmaximizing yields of both the crops grown. This finding would also
complicate predictions of phenology which are currently based on
photoperiod and tempersture effects where soll P is not taken into
consideration.

Por pigeonpea grown in sultiple barvest systems, the present results
have another important implication. Good ratoon harvest yield depends on
high leaf ares retention at ssturity of the first flush. Leaf area
retention st msturity sarkedly declined at low P level on both soils.

Significantly reduced seed yields wers obtained in the no P treatsent
on both eoils (Table £.3). The reduced ylelds levels were not only
associated with reduced dry matter production but also partitioning. There
vas no effect of P application on seeds pod-1. The 100-seed weight and
pods plant-1 were significantly reduced under conditions of severe P
deficiency. The soil x P interactions were significant for seed yield,
total dry msatter, hsrvest index, 100-seed mass and pods plant-l.
Generally, greater response to P application was obtained on Alfisol than
Vertisol, even though both soils had lov initial P levels (>0.5 mg Olsen P
kg-1 soil). The difference msy be related to the differential fization and
P release characteristics of the tvo soils.



Table 6.1 Scil chemical characteristics of Alfisol and Vertisol used.

soil pE Ec Organic Olser -1

ds/a Carbon(2) P (mg kg = soil)
Alfisol 6.2 0.15 0.47 0.5
Vertisol 8.3 0.15 0.58 1.0

L K N N X N N N N X X X K 4 B K & K 4 LR X N K B N X N N N I ¥ N ¥ ¥ K X N R N R K & X % K X L X X B X X K N N X ¥ B & K X X X ¥ ¥ % % 3
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6.2 [Effect of P and $ application on some morphological parameters of 1ICPL 6
grown in pots using Alfisol (A) snd Vertisol (V), ICRISAT Center 1884/8S.

? s Pl. No.
level level ht. of Tine to
ag ag Mumber of leaves at  Leaf (cB) PB ceccecnnncecss
kg-1l Rg-l ceccccccacancean T REE 1 { L TR 14 st 50X f1. Mat.
Soil s0il soil 25 DAS 61 DAS Mat, (ca2) wmst. wmat, (days)
v 0 0 4,2 22.8 10.4 33.9 100 2.9 69 122
63 03 20.8 6.8 8.1 100 1.9 69 121
130 6.3 19.9 4.8 38.?7 94 1.8 76 124
40 0 6.9 30.8 15.1 1M1 104 3.4 63 109
] 6.9 35.2 13,7 161.1 110 3.8 66 114
130 4.3 31.0 13.0  149.4 106 3.8 68 116
80 0 4.5 32.8  17.9 166.8 106 4.1 68 116
65 6.7 31.3 21.5  213.3 112 4.0 é6 118
130 6.% 33.4 16.7 157.0 108 6.2 66 116
A 0 0 2.9 6.4 5.0 18.1 40 0.8 120 157
63 3.0 1.9 2.3 6.6 42 0 110 149
130 2.5 7.2 3.3 13.2 4) 0.33 118 158
40 0 4.0 17.7 7.3 bb.l 90 0.8 16 119
63 3.9 17.9 8.8 51.5 90 2.0 73 121
130 3.8 20.2 8.7 53.9 90 2.3 72 141
80 0 5.1 28.3 12.% 15.8 104 h.1 67 117
65 4.7 25.6 24.8  143.3 96 5.3 63 116
130 4.9 27.1 17.3 $9.7 95 3.4 63 116
SE Soil 0.06* 0.07¢¢ 1,17 10.8% 0.4®%% 0,19% 0.6%* 1,0v
4 0.07¢x (., 69¢r ]1.18%* 10.8%r 1,2¢¢ 0,19%% 0,9%% ] 4¢
. 0.07 0.69 1.18 10.8 1.2 0.19 0.9 1.40

Soil x P 0.11%+ 0.80* 1,80 16.3 1.39% 0,30 1,200 ],990
(0.97) (1.67) (15.3) (1.7) (0.26) (1.3)
Soil x 8 0.11 0.80 1.80 16.3 1.5 0.30 1.2 1.9

(0.97) (1.67) (15.3) (0.26) (1.3)
Px$ 0.18 1.19 2.0 18.8 2.1 0.32¢ 1.6 2.40¢
Soil x 0.18 1.39 2.97 21.3 2.8 0.48 2.3 3.4
Px$ (1.68) (26.35) (2.99)

For comparing means at same levels of treatments SIs are given in parentheses
PB - prisary branches; Mat. - msturity.
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Table 6.3. EKffect of P application on the dry mstter yield, harvest index
and yield components of ICPL 6 grown in pots using Alfisol (A) and Vertisol
(V) ICRISAT Center, 1984/8S,

P level Dry weight g plant-1 Harvest 100-seed *
ag kg-1l cccccracccnecccanens index nass Seeds Pods
8oil soil Seed Total (2) (g) pod-1  plant-l
v 0 0.83 6.4 12.4 6.0 3.0 5.2
40 3.84 19.3 19.4 6.4 2.6 22.3
80 4.77 22.7 20.9 6.8 2.8 26.0
A 0 0.37 1.8 18.7 4.8 2.9 2.6
40 2.92 13.2 22.3 7.6 2.9 14.1
80 5.%0 23.1 23.0 7.7 2.7 26.4
SE Soil 0.21 0.83 0.35* 0.15 0.06 0.88
P 0.17we 0.69%¢ 0.43¢* 0,16** 0.13 0.78we¢
Soil x P 0.28#¢ 1.16¢¢ 0.61%* 0.24*+ 0.28 1.25¢¢
(0.23) (0.97) (0.22)  (0.28)

For coaparing SE for the same level of P.
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7. Bffect of shading during the vegetative period on the growth and yileld
of sedium-duration pigeonpea gemotypes

Intzoduction

Medium-durstion pigeonpes is commonly grown in intercrops msinly with
ceresls. Intercropped pigeonpesa faces above-ground campetition for space
and light and belov-ground competition for water and nutrients from the
companion crops. Differences in plant type and phemology patterns bdetween
pigeonpea cultivare may provide differences in the ability to compete and
perform in an intercrop situation. Particular advantage for interc
say 0ot necessarily be apparent in the sole crop situation in which this
type of pigeonpes is normally evaluated. Simultaneous comparison between
the performance in & sole crop and intercrop is desirable to  identify
genotypss better suited to intercropping, but it is usually not possidle
for logistical ressons. To expedite the identification of gemotypes better
suited to intercropping, psrticular cbaracteristice which say play a major
role in determining the performance of s genotype in an intercrop need to
be identified through suitable screening methods.

Shading is one of the most commonly observed effects of sorghus or
millet crops on pigeonpea groving in an intercrop. The sffects of shading
on different genotypes during the vegetative stages have not Deen
evaluated. It may be that genotypes differ in their ability to grov under
shaded conditions. This aspect was investigated this year by artificially
shading 10 genotypes of medium-duration pigeonpes.

Matszials and Methods

The trial was conducted on a Vertisol field BP11C. The field design
of the trial was a split plot with 662 shading and control (unshaded) ase
the main plots and 10 pigeonpea genotypes, C 11, ICP 1951, BY 3C, ICPL 270,
ICPL 1196, ICP 1-6, APAU 2208, LRC 30, ICPL 304, and ICP 1, as the
subplots. The genotypes vere sown on 26 June 1984 on 75-cm wide ridges and
furrows. Plant-to-plant spacing was 30 ca. The shading treatment was
imposed on 6 Sep 1984 (73 daye sfter planting) by erecting a canopy of
sarlon cloth (two layers) at 1.5 s above the ground level. The sarlon
cloth was removed on 5-11-84, i.e. 60 days after imposition. The main plot
size was 3 x 50 m and the subplot size 3 x ¢ a. Ko irrigation was given
except a postsowing irrigation om 28 Jan.

Observations on days to 502 flovering, days to maturity, TDM at
flowering and maturity, yield and yield components wers recorded. The net
plot size at final harvest was 5.35 m2.

Reaults and Discussion

The shading treatment delayed days to 501 flowering by 19 to 29 days
and days to maturity by 26 to 31 days (Table 7.1). The delay in flowering
and maturity could be attributed to slow grovth in the shading trestsent.
At the 3503 flowering, mean dry matter accumulation (g plant-1) in the
shading treatment was 361 lower than the nonshaded control (Table 7.2).
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The plants in the shading treatment tended to recover from the -In‘:g
effect and the TDM (g plant-1) was only 181 lower than the unshaded oont:
at maturity (Table 7.2.). Bowever, this msy be dus to over estimstion of
weights on per plant basis as TIM on kg ha-1 basis was lower by 311 in the
shading trestment at maturity (Tsble 7.2). The genotype z shading
treataent interaction for TDM wae highly significant. The gpeatest
reduction in TDM by the shading treatment was caused in APAU 2208 and least
in ICP 1951. The differences amoug genotypes and shadimg treatments were
also significant.

The effect of shading vas significant in yisld also (Tadble 7.3), but
the characteristics of interest, the genotype x shading tresatment
interaction, was not significant. In terms of percent reduction in yield,
however, genotypes appeared to differ. The maxisum reduction was observed
in HY 3C and the least reduction in ICP 19351. But other genotypes such as
ICPL 270 and ICPL 304 also gave similar yields under shading trestment ase
the ICP 1951. The mean reduction in yield dus to shading was 482 which {is
comparable to reduction in yield normally observed due to intercrepping of
pigeonpea. Part of the reduction in yleld under the shading treatment
could be due to a marginal reduction in the plant stand which average 2.8
plants/m2 compared to 3.4 plants/m2 in the control.

The variation in yield due to shading came from all ¢he yield
components - the 100-seed weight, seeds per pod and the pods/m«2 _(Table
7.3). This was rather surprising, as 100-seed weight and seeds per pod are
considered to be fairly stable yield components in pigeonpea. Isteraction
of shading treatment vith genotype was highly significant for 100-seed
weight. It could be that after removal of shades, vegetative growth
actively competes with the developing sinks. The reduction in yield due to
the shading treatment was 481 vhereas the reductiom in pods/m-2 has only
302. The reduction in 100-seed weight was 6 and that of seeds pod-1 221.

Dus to the lack of genotype x shading interaction, it is difficult to
say vhether shading could be used for screening pigeonpes genotypes.
Bowever, the relative reduction could be used for comparison. On the basis
of relative yield reduction, ICP 1951 appeared most promising and HY 3C
least promising. The results require further confirmation.
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Teble 7.1, (ffect of shating (66K) an deyr W 3R flovering ond matwrity of 10 sndium-duretion guetipss of
pigewrgne gram e Vertisol, JCRIMAT Canter, reiny sessem WOANS.
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8. Possible annual type

Pigeonpea is intrinsically s perennial plant. By nature therefore,
the plant retaines s considerable proportion of assimilates in the stems and
roots for survival and future grovth. Since pigeonpea is commonly grown as
an annual, such a conservative mechanism may not be desirable as it waight
be responsible for lowering of harvest index. In order to improve the
partitioning of dry matter into yield we have sought to develop annual
pigeonpea (PPR 1980/81 Chapter V1). During the past season ve selected a
progeny in M4 generstion of vhich 371 plants died by wmaturity. These
plants, upon examination, wers found to be disease free. The single plant
progenies of this material vere growvn in M5 generation in this season.

Materials and Methods

Seeds of BDN 1, a medium-duration pigeonpea genotype, exposed to gemma
radiation sccording to the details described in PPR 1980/81 Chapter VI,
vere in M3 generation in this season. Until M) these vere sown as bulk and
st wmaturity only oseeds from apparently disease-free dead plants wvere
collected. From M4 generation onward single plant progenies wvere grown.
One of the lines in M4 generation showving 571 wmortality wvas grown in M5
generation in this sesson. The progenies of dead plants vere tested along
vith green plants and BDN 1. Soving vas done at 60 x 15 cm spacing on 23
July 1984, Three sets of the same 10 progeny rovs wvere irrigated wvhile
another three sets of the same progenies wvere unirrigated. Tvo
differential irrigations vere given, at 40 and 109 days after sowing. ‘At
harvest, green and dead plants in each set of progeny rows, including check
BDN 1, wvere counted. TDM and seed yields of individual rows were recorded,
vhich wvere pooled among the progenies of a set to obtain a realistic
estimate of different traits.

Results and Discussion

Time to 502 flowvering in various progenies varied between 100 and 103
days and time to maturity vas 180 days, vhen these were harvested along
with BDN 1.

The survival pattern in M5 generation indicated that vhile progenies
derived from the dead plants had 35-40I mortality, progenies derived from
green plants had only 12-222 mortality indicating gradual recovery of
perennial character (Table 8.1). By contrast BDN 1 had only 2-3.52
mortality. The dry matter production and yield were higher in BDN 1
folloved by progenies derived from the green plants. Even harvest index
was not better in progeny showing high mortality, which was somewhat
discouraging. However, it wvas not vholly unexpected as mutation can bring
other undesirable changes in plants. We expect, once the annuality trait
{s stabilized, it would then be possible to incorporate it in high yielding
backgrounds. However, for the present we should continue to select and
purify this trait.
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Table 8.1. Comparison of survival (), seed yield, TOM and HI of N3
progenies and BDN 1 grown with and vithout irrigation, Vertisol, ICRISAT
Center, rainy season 1984/85.

Survival Seed yleld TDM L}

{2 (t ha-l) {t ha-1) ()
Progeny «Irr +Irr -ler ¢lrr -1rr  +Ire Irc +lrr
BDN 1 98.0 96.5 2.06 2.0 3.52  3.48 36.7 36.%
M5 (derived from 87.9 78.3 1.52 1.6% 3.09 5.0 39.0 3.1
green plants)

M5 (derived from 60.9 65.1 1.17 1.35 3.6} 4.23 32,1 31.8

dead plants)



58

9. Effect of tearminal asocisture srress on the growth and yisld of 10
aedium-ducation pigeonpea ganotypes

Introduction .

In peninsular India, sedius-durstion pigeonpea genotypes sown in June
or July begin to flower in October or November and mature in December or
January. During the period betveen flovering and maturity little or no
rain is received and the crop usually grovs on stored moisture. In the
years vhen rainfall is less or on soils of lov moisture holding capacity,
the crop suffers from moisture stress. Ve have found that the reduction in
the yield due to stress during the reproductive period is nearly 502 on
Alfisol and 231 on Vertisol (PPR 1982/83). There was reduction in TDM and
its partitioning. These responses need to be confirmed so that the need
for screening medium-duration pigeonpea genotypes for terminal drought
tolerance could be established. Last year we imposed the line source
moisture gradient as 9 medium-duration genotypes in order to determine
genotypic differences in response to terminal stress. We, however, found
that the method vas too labor intensive for our resources. We therefore
decided to study the performance of same lines using empirical comparison
of yield vith and vithout irrigation.

-

Materials and Methods

Tvo experiments wvere conducted, one on Alfisol field RP13 and another
on Vertisol field BPllA.

In the Alfisol experiment, 9 pigeonpea genotypes, ICP 1-6, C 11, BDN
1, LRG 30, ICPH 2, ICPH 6, APAU 2208, ICPL 304, and LRG 36, were grown with
and without irrigation, after soving on 14 June 1984. The soving wvas done
on 75 cm ridges at 30 cm plant-to-plant spacing. A basal dose of 100 kg DAP
ha-1 wvas applied prior to sowving. The field design of the experiment was
split plot with the irrigation treatments in the main plots and the

genotypes in the sub-plots. There were three replications. The sub-plot
size vas 6 ¢ &4 m. Plant stand on Alf:sol 1s given in Tahbie 9.9,

Tvo uniform irrigations were given, on 25 June and 25 August 1984.
Purther irrigations were given only to one of the treatments (irrigated) on
31 October (139 DAS), 19 November (158 DAS) and 10 December (179 DAS).

In the Vertisol field, after the incorporation of a basal dose of 100
kg DAP ha-1, 9 pigeonpea genotypes, ICP 1-6, C 11, BDN 1, ICPL 770, LRG 30,
ICPH 2, 1ICPH 6, APAU 2208 and ICPL 304, vere sown on 26 June 1984. The
genotypes were sown in RBD. There were three replications and the plot
size was 6 x 4 m. Sowing wvas done at 75 x 30 cm spacing. A postsoving
irrigation wvas given on 28 June, but thereafter no irrigation was given.

Observations' on phenology, yield, yield components and TDM were
recorded in both fields. The net area harvested at maturity wvas 16.6 m2 on
Alfisol and 11.0 m2 on Vertisol.



Rasulta and Riscuasion

Days to 501 flowering varied from 118 to 139 DAS on Alfisol and 109 to
131 DAS on Vertisol (Table 9.1). Maturity of all the genotypes was earlier
under nonirrigated conditions. The latest maturing cultivar on both soils
was ICP 1.6, taking 186 to 203 days to mature, And the earliest was ICPL
270, taking 167 to 172 days to masture.

On Alfisol, the effect of terminal stress wvas significant for the mean
yield of genotypes, but the genotype effect and its interaction with
irrigation was not significant (Table 9.2). Terminal amoisture stress
caused nearly 471 reduction in yield, which is similar to that observed
last year. Vithin different genotypes the reduction varied from 32 to 572.
The nmaxisum reduction of 572 was seen in C 11 and least in ICPH 6, which
vas 321. The irrigated yields were very high in this experiment, omaximua
yield of 3056 kg ha-1 was obtained from LRG 36. The unirrigated yield was
maximum for BDN 1 followed by ICPR 6. As both these genotypes flovered
earlier soae advantage of escape contributing high yield under terminal
stress is possible.

The effect of moisture stress was not significant for TDM production,
although a 361 lover biomass vas obtained in the stressed treatment (Table
9.3). Neither the differences among genotypes nor the genotype x
irrigation interaction vere significant. The partitioning of dry matter
into seed yield, hovever, vas significantly lover in the stress treatment
than the irrigated treatment (Table 9.4). There wvere significant
differences among genotypes for HI which tended to be associated with days
to maturity.

The yield component that vas affected by stress vas the number of pods
plant-l; 100-seed mass and nusber of seeds pod-1 were not affected
significantly (Tables 9.5, 9.6, -.7 and 9,%),

On Vertisol, yield obtained varied betwveen 2092 and 2407 kg ha-1, the
genotypic differences wvere not significant. The maximum yielding genotype
vas C 11 and the lovest was ICPH 6 (Table 9..,'. The latter gave good
yields on Alfisol, but not on Vertisol. Differences in TDM were also not
significant, but its partitioning, as reflected by HI, was significantly
different among the genotypes. There were significant differences among
genotypes for 100-seed weight, pods plant-1 and pods m-2.

The correlation between Alfisol and Vertisol yields indicated that
seed yield on Vertisol was highly correlated (r = 0.81¢*) with seed yield
on Alfisol with irrigation, but not wvith without {rrigstion. The
correlation of yield under stress with days to flovering and saturity was
also not significant though there was an indicstion of a negative
relationship.

It appears that although terminal stress has a definite adverse effect
on seed yield df pigeonpesa, parricularly on Alfisol, a larger range of
germplasa will have to be screened in order to examine the extent of
genotypic difference in response to terminal drought stress.
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Table 9.1. Time to 502 flowering (DF) and
maturity (DM) of medium-duration pigeonpea
genotypes grown with and without irrigation on
Alfisol and on Vertisol, ICRISAT Center, rainy
season 1984/85S.

Alfisol

e R R e L L R L T Vertisol

DP DM  cceceeceea

Genotype -Irr <+Irr -Irr +Irr DF DM
ICP 1-6 138 139 188 203 131 186
c i 121 121 181 191 130 180
BDN 1 113 113 168 183 109 172
ICPL 270 . 118 118 167 183 119 172
LRG 30 131 131 172 189 130 179
iICPH 2 118 118 171 191 119 170
ICPH 6 iis ils8 169 183 128 180
APAU 2208 121 121 i83 200 128 180
ICPL 304 133 133 188 203 130 180
LRG 36 133 133 181 la9 NT NT

NT = Not tested

Table 9.2. Effect of moisture stress during the
reproductive stage on the yield (kg ha-l1) of
medium-duration pigeonpea grown with and without
irrigation, Alfisol, ICRISAT Center, rainy
season, 1984/85.

-Irr +Ilrr 100 -
Cultivar (A) (B) Mean (A/B) x 100
ICP 1-6 1302 2468 1885 &7
c 1 1243 2892 2067 57
BDN 1 1871 2914 2363 36
LRG 30 1299 2622 1960 50
ICPH 2 1280 2634 1857 47
ICPH 6 1801 2639 2220 32
APAU 2208 1233 2496 1864 51
ICPL 304 1371 2696 2034 49
LRG 36 1456 3056 2256 S2
Mean 1428 2691 47

SEx

Irr 188.7

cv 130.0

Irri x CV 256.2

(183.8)



61

Tadble 9.3. Effect of moisture stress during the
reproductive stage on TIM (kg ha-1) of wedium-
duration pigeonpea growmn with and without

irrigstiomn, Alfisol, ICRISAT Center, rainy
season. 1984/8S.

-Irz +lrrx
Cultivar (A) (D) Mean CA/B)
ICP 1-6 8087 12717 10402 0.64
c 11 6862 11621 9241 0.959
BDN 1 7227 10684 8956 0.67
LRG 30 6993 li882 9437 0.59
ICPH 2 7149 10764 8957 0.66
ICPH ¢ 8323 11463 2993 0.74
APAU 2208 7094 11090 2092 0.64
ICPL 304 6894 11008 8951 0.63
LRG 36 7557 13198 10377 0.37
Mean 7376 11603
SE+
Izrr 866.0
cv £32.1
Irr x CV 1040.2
(611.1)

Table 9.4. Effect of moisture stress during the
reproductive stage on HI of sedium-duration
pigeonpea grown with and without irrigation,
Alfisol, ICRISAT Center, rainy season, 1984/8S.

-Irye +Irrx
Cultivar (A) (B) Mean (A/D)
ICP 1-6 0.195 0.19 0.17 0.79
C 1} 0.17 0.25% 0.21 0.69
DS 1 0.25 0.28 0.27 0.91
LRG 30 0.18 0.22 0.20 0.80
Icra 2 0.18 0.23 0.20 0.79
ICPH 6 0.21 0.23 0.22 0.92
APEKU 2208 0.17 0.23 0.20 0.77
ICPL 304 0.19 0.24 0.22 0.76
LRG 36 0.19 0.23 0.21 0.82
Bean 0.19 0.2%
SE+
Irry 0.D04»
cv 0.010%e

Irr x CV 0.014



Table 9.5.

€2

Effect of

ascoisture stress

during the reproductive stage on
pods plant-1 of sediun-duration
pigeonpea grown with and without
irrigation, Alfisol, ICRISAT Center,
rainy season, 1984/8S.
-Irr +Irrx
Cultivar CA) (B) Mean
ICP 1-6 175.9 256 .6 216 .3
Cc 11 124 .5 245 .9 i185.2
BDN 1 158.9 230.2 194 .5
LRG 30 127 .2 252 .0 189 .6
ICPH 2 159.5 2642 .6 201 .0
ICPH 6 183.5 247 .1 215 .3
APAU 2208 176.7 279 .5 228 .1
ICPL 304 136.7 280 . 4 208.5
LRG 36 173 .4 313.7 243 .5
Mean 157 .4 260 .9

SE+

Irr 13.89w

CcVv 18.26

Irr x CV 28 .03

(25.83)

Table 9.6.

during the

100-sead
duration

without irrigation,

Center, rainy season,

of

Effect of moisture stress

reproductive
weight
pigeonpea grown
Alfisol,
1984 /8S.

stage on

medium-
wicth and
ICRISAT

-~-lrrxr +Irxrr
Cultivar CA) (B) Mean
ICP 1-6 10.21 F10.88 10.5S5S
C 11 10.13 io.18 X10.15
BDN 1 10.42 10.81 10.61
LRG 30 7.97 8.84 8.44C
JCPH 2 8.62 8.20 8.41
JCPH © 8.48 .17 8.82
APAU 2208 8.81 9.5 9.16
ICPIL 304 .17 .86 9.5}
LRG 36 7.79 7.96 7.87
Mean 9.07 9.49
SE+%+
Irx .09
cv .19

Irr x CV 0.28
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Table 9.7. Effect of moisture stress
during the reproduct ive stage oo
number of seeds pod-1l of sediums-
duration pigeonpes grown with and
without irrigation. Alfisocl, ICRIBAT
Center, rainy season, 1984/8S.

-XIrr +Irry
Cultiwvar (A) (B) Mean
ICP 1-6 1.79 2.13 .96
C 11 2.350 2.862 2.48
BDN 1 2.65 2.82 2.73
LRG 30 2.97 2.67 2.82
ICPH 2 2.35 2.82 2.58
ICPH 6 2.80 2.71 2.75
APAU 2208 2.30 2.38 2.33
ICPL 304 2.70 2.3 2.9
LRG 36 2.90 2.92 L.91
Mesan 2.353 2.60
SE+
iIrrx .09
cv .09
Irri x CV .13

Table 9.8. Effect of moisture stress
during the reproductive stage on
number of pods m-2 of medium-
duration pigeonpea grown wich and
without irrigaction, Alfisol, ICRISAT
Center, rainy season, 1984/83.

-Ilrryr +1Ixrr
Cultivar (A) (B) Mean
ICP 1-6 756 1098 o277
Cc 11 $20 1077 799
BDR 1 6599 940 804
LRG 30 3543 1126 833
JCPH 2 637 1002 820
JCPH 6 762 1067 ®1e
APAU 2208 633 1113 873
ICPL 304 S8 1229 8593
LRG 36 638 125S 47
Meoasn 636 1102
SE+
Irr 61 .2
CcVv 753.7

Irr x CV 1206.3
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Table 9.9. Plant stand (m-2) of
mediun-duration cultivars grown vith
and without irrigation, Alfisol,
ICRISAT Center, rainy season,

1984 /85.
-1rr +1lrr
Cultivar (A) (B) Mean
ICP 1-6 4.16 4.28 4,22
C 1l 4.06 b.42 4.24
BDN 1 4.16 4.12 4.14
LRG 30 4.26 L.48 4.37
ICPH 2 3.98 4.14 4.06
ICPH 6 4.14 .34 4.24
APAU 2208 3.60 3.98 3.79
ICPL 304 4.16 4,38 40.27
LRG 36 1.58 4.02 3.80
Mean 4.01 4,24
SEt
Irr 0.09
cv 0.12
Irr x CV 0.17

Table 9.10. VYield and yield components of medium-duration genotypes grown on Vertisol, JCRISAT
Center, rainy season 1984/85.

1cr = (R ICPH  ICPH  APAU  1CPL
Variable 1-6 C11 BON 1 210 30 e 6 2208 304 Rean SEs

Yield (kg ha-1) 2141 2407 2322 232 205 2190 2092 2154 2270 2236  116.1
O (kg ha-1) 8280 8479 7412 8196 BS22  B215 7957 8539 8602  R278  L03.6
L} Q.26 0.28 0¥ 0.29 02 027 026 0.25 0.2 0.27 0.01es
Pods plant-1 225.6 252.7 228.3 192.9 291.1 2374 218.4 259.2 2263 236.9 19.44

100-s00d weight 9.18 9.72 10.07 11.67 T 7% B8.% 7.8 897 9.0 0.34ee
(9)

Seads pod-1 2.47 2.8 2. 2.1 21 3 28 2.8 2. 2. 7% 0.12
Pods @-2 " W 0 758 1% T 95 1009 950 970 &0.1ee

Plants -2 6.6‘6 3.9 399 39 411 423 417 L0546 612 0.26
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Intcoduction

Soil salinity is widespread in the semi-arid regions of the world and
is & major constraint to stabilised crop production. In order to iaprove
adaptation of pigeonpea in saline soils, we have been screening advanced
breeding lines developed for various traits for salinity tolerance in bdoth
field and pot tests. ICPL 227, s medium-duration line, has Deen {dentified
to possess good tolerance. As more lines are in pipelime, it {s our
endeavor to see that lines vhich are supersusceptible or tolerant to
salinity are identified. Lines with a high degree of tolerance aay be
useful in expanding pigeonpea cultivation to saline areas.

Matazisla and Mathada
Field screening)

ICRISAT Center: Field screening at ICRISAT Center was carried out in
saline alkaline field BS8C according to the method described previously
(PPR 1980/81, Chapter IV). Soving vas done on 18 September 1984. A rowv of
tolerant check C 11 and susceptible check HY 3C was planted on either side
of the test rov which vas 4 o long. The row-to-rov spacing was 30 cm and
plant-to-plant 10 cm. There were 2 replications. There were 72 test
lines. These were arranged randomly so as to maximize the chances of
screening in at least one of the replications.

Hisar: One hundred and eighty-nine pigeonpes lines, mostly belonging to
the short-duration group, vere planted in rovs 30 cas apart. After 4 test
rovs, a combination of HY 3C (susceptible) and C 11 (tolerant) or HY 3C and
ICP 1-6 (tolerant) was planted on 19 July 1984. These lines vere sown in
field No. 24, which had a high level of salinity. The lines were ecored
thrice for salinity tolerance on a 1-9 scale, one being resistant and 9

being most susceptible.

Pot experiment (ICRISAT Center):

The pot experiment was conducted in the greenhouss. Ninety test lines +
two checks wers grown in 13 ca diameter plastic potes filled with Vertisol

wvith highly saline soil in a proportion to give EC of 6 d8/m. Thers were
three replications. Five seeds of each line was sown on 23 September 1984,

Counts of surviving plants and visual scoring for grovth was done on 19
October 1984.

Results and Diascussion

) : Mesn I wmortality of 71 pigeonpes
genotypes screened this year is given in Table 10.1-. Lines that showed
less mortality than C 11 were M39-1, I1CP 1-6, ICPL 8304, BDNM 2, ICPL 188

and ICPL 243 (Table 10.1).
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Hisar: In the screening carried out at Eisar, out of 189 lines, lines that
appeared proaising vere, ICPL 268, ICPL 154, ICPL 289, ICPL 312, ICPL 8308,
ICPL 8310, ICPL 83135, ICPL 8324, ICPL 1, ICPL 161 ICPL 986, ICPL 8326, ICPL
84018, ICPL 84019, ICPL 84020, ICPL 84021 and ICPL 84023.

Pat__scrasning: The performance of lines tested in pots in terms of !
mortality and visusl scoring is given in Table 10.2. The lines that were
found tolecant were ICPL 286, ICPL 5, ICPL 8304, ICPL 84061, ICPL 8341,
M59-1, HY 9, BDN 2 and ICPL 315 snd ICPL 304, ICPL 329 and BVR 370 had
moderate tolerance. Many of these lines vere found to be tolerant in the
fleld as well but there was no clear-cut relationship betveen the two
screenings.
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Table 10.1. Mortality (IZ) of wvarious genotypes

field in naturally saline Vertisol, ICRISAT Center,

1984 /85.

1 mortalicy

S.No. Cultivar Rep 1 Rep 11 Mean
1. ICPL 84066 10 20 13
2. c 1 10 9 10
3. BY 3C s 28 32
4. MS59-1 13 0 7
S. ICPL 306 13 11 12
6. ICPL 302 9 19 14
7. ICPL 265 S i3 19
8. ICPH 2 14 “8 31
9. ICPL 8341 9 6 13
10. ICPL 233 9 18 12
11. ICPL 344 14 3 24
12. ICPH 6 o 13 10
13. ICP 1-6 9 8 9
l4. ICPL 161 12 91 52
15. BDN 2 9 7 8
16. ICPL 317 0 24 12
17. ICPL 189 19 1?7 18
18. ICPL 95 28 3 17
19. ICPL 8304 9 6 7
20, ICPL 270 29 7 18
21. ICPL 81 3s 17 26
22. 1CPL 267 29 32 3
23. ICPL 150 46 19 33
24. ICPL 142 41 12 26
2S. ICPL 329 S1 13 33
26. ICPL 186 58 17 37
27. ICPL 315 54 17 36
28. ICPL 296 51 5 28
29. ICPL 295 51 10 31
30. ICPL 332 bb 19 32
3l. ICPL 138 51 8 30
32. LRG 36 56 S 3
33. LRG 30 26 6 16
4. PDM 1 52 0 26
as. ICPL & S3 19 36
36. HY ¢ 48 11 29
3z. HY 4 31 17 34
8. ICPL 102 30 27 29
39. ICPL 230 35 35 35
40. MRG 67 61 a2z 37




Table 10.1. (contd..) 68
I mortality
§.No. Cultivar Rep 1 Rep II Mean
41. ICPL 304 24 32 28
42, MRG 53 29 19 24
43, MRG 66 21 20 21
Gé. ICPL 192 19 3% 29
45, ICP 7120 17 42 29
46. ICP 7182 18 6 12
47. K 64 12 “w2 27
48. ICP 2624 13 26 20
49. ICPL 185 4 0 2
30. ICPL 243 14 1 8
51. ICPL 42 31 28 30
52. ICPL 5 19 36 27
$3. ICPL 250 14 9 12
54. ICPL 8340 7 20 13
55. ICPL 219 17 11 14
56. ICPL 84060 22 32 27
S7. ICPL 84061 4 28 16
58. ICPL 281 18 a7 27
59. ICPL 231 17 15 16
60. ICPL 155 18 6 12
61. ICPL 272 32 31 32
62. ICPL 8339 48 29 38
63. ICPL 84062 30 7 19
64. ICPL 191 44 49 46
65. BWR 370 48 10 29
66. RRG 5 47 7 27
67. ICPL 87 57 35 48
68. ICPL 151 45 8 26
69. ICPL 112 51 34 42
70. MRG S 45 18 32
71. ICPL 286 46 11 29
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Table 10.2. Survival (1) and scored for salimit
y tolerance of
100 pigeonpea lines grown in pots, greenhouse. ICRISAT Center,

1984/85. x (promising) ----- >xxxx(highly promising).
Mean x
Survival
S.No. Genotype (n Remarks Score Remarks
1.  MBG &6 73.33 8.000
2. ICPL 7120 60.00 ‘  8.000
3 ICP 102 80.00 8.333
4 ICPL 230 73.3) $.000
3. ICPL 42 80.00 9.000
6. ICPL 192 100.00 XXX 7.667
7. ICPL 185 80.00 .33
8. ICPL 243 86.67 8.333
9 ICPL 250 80.00 9.000
10. ICPL 286 923.1 5.667 XX
11. ST 1 80.00 8.000
12. BDN 1 - 73.33 7.000
13. MRG .67 86.67 8.333
14, ICPL 304 93.33 XX 7.000
1s. MRG 53 80.00 7.33)3
16. K 64 53.33 9.000
17. MRG 5 66.67 8.000
18. ICPL 272 60.00 7.667
19. ICPL 281 80.00 8.000
20. ICPL 131 100.00 XXX 7.667
21. ICPL 219 100.00 XXX 8.000
22. ICPL 191 53.33 9.000
23. ICPL 302 80.00 8.667
24, ICPL 233 86.67 7.000
25. ICPL 5 80.00 $.3313 XX
26. ICPL 112 66.67 7.333
27. ICPL 344 80.00 7.333
28. ICPL 161 60.00 8.333
29, ICPL 142 100.00 Xxx 8.667
30. ICPL 151 93.33 7.667
31. ICPL 87 66.67 8.000
32. ICPL 81 86.67 7.667
33. ICPL 8304 100.00 XXX 5.333
34. ICPL 317 86.67 8.667
3s. ICPL 267 73.33 8.000
36. - ICP & 80.00 8.000
3z7. ICPL 332 100.00 XXX 6.333 p 4
38. ICPL 269 80.00 8.333
39. ICPL 293 80.00 8.3%3
40. ICPL 265 80.00 9.000
41. ICPH 2 93.33 7.333
42. ICPE 6 100.00 X 8.000
43. ICPL 84066 100.00 xxx 8.667
44, ICPL 84062 86.67 7.333
45, ICPL 84061 100.00 XXX 6.000
46. ICPL 84060 100.00 xxx 9.000
47. ICPL 8341 100.00 xxx $.000 XX
48. ICPL 8340 100.00 xx 7.000
49. ICPL 8339 100.00 XXX 6.338

30. ICPL 329 93.33 5.667 Xxx



Yable 10.2 (comtd..)

YNeaa =
Sarvival

s.Bo. Genotype (2) Remarks Score Resarks
s1. ICPL 306 100.00 XXX 6.33)% X
s2. ICPL 186 100.00 Xxx 6.667 x
s3. ICPL 189 86.67 7.333

S4. ICPL 150 93.33 8.000

ss. ICPL 3783 2.00 9.000

s6. ICPL 3782 2.00 9.000

s7. ICP 2630 33.33 9.000

ss. ICP 6997 8.00 9.000

s9. ICP 6630 46.67 7.333

60. ICP 7349 33.3)3 9.000

61. ICP 6986 40.00 8.333

62. ICPL 138 93.33 7.000

6s. PDM 1 93.33 6.667 X
64. LRG 36 86.67 6.667 b {
6s. LRG 30 100.00 XXX 8.333

66. MS9-1 100.00 XX 4.333 xx
67. ICPL 270 93.33 8.333

68. BVR 370 100.00 5.667 x
69. HY & 100.00 xxx 7.000

70. RRG S 93.33 6.333
71. ICPL 95 100.00 XXX 7.667

72. BEY 9 93.33 S.667 xx
7s. BDM 2 100.00 xxx 4.333 xxx
7. ICPL 315 86.67 $.667

78. ICPL 155 100.00 xxx 7.667

76. c 11 93.33 4.667 XXX
77. c 11 93.33 4.667 xXxx
78. c 11 86.67 4.667 xx
79. c 1 100.00 Ixx s.333 XXxx
80. ICP 4344 21.9%3 9.000

s1. ICP 4725 40.67 9.000

82, ICP 7119 26.67 9.000

8s. ICP 7188 40.00 8.333

84. ICP 7403 2.00 9.000

8s. ICP 7428 8.00 9.000

86. ICP 7480 20.00 9.000

a7. ICP 7250 73.33 8.333%

es. ICP 7282 27.38 9.000

89. ICP 7904 20.67 2.000

90. ICP 7067 33.33 grton

91. ICP 7869 2.00 »O08

92. ICP 7871 27.33 9,/000

9s. ICP 7873 73.38 iﬁ

94, ICP 7878 20.67 8.0

9s. ICP 7898 93.3% .53%

96. BY 3C 73.33 7.33%

97. NY 5C 80.00 7,087

98. NY 3C 93.3)3 7.587

99. HY 3 66.67 ?2333
100. HY 3C $3.33 8.900
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11. Screening for vateriogging tolerance

Introduction

The objective of the screening elite lines of pigeonpea is to ensure
that ve do not develop lines vhich are supersusceptible to vaterlogging as
compared to standard, control genotypes or at least the deficiency of
patticular genotypes is knovn. The screening method used vas essentially
as described previously (PPR 1982/83, Chapter 11).

Materials and Methods

Seventy tvo lines of pigeonpea received from Pigeonpes Breeding Unit
of ICRISAT vere planted in round plastic pots of 18 ca diameter. The pots
vere filled vith povdered Vertisol to 2.5 ca belov the tim.  Sowing was
done on 14 March 1983. Five seedlings vere raised per pot. The plants
vere slloved to grov vith adequate vater until 23 April 1985, On 23 April,
the pots vere subamerged in vaterfilled plastic troughs and were removed on
1 May 1985, after 8 days of vaterlogging. The lines vere scored until 18
May. :

Results and Discussion

Of the 72 lines tested, only 15 lines shoved less than 251 wmortality
under wvaterlogging conditions (Table 11.1), The lines with promising
vaterlogging tolerance included a fev early as vell as wmedium-duration
lines. Long-duration lines vere not included.



A. Lines shaowing less than 252 mortality (tolerant)

1.
2.
3.
4.
3.
6.
7.
8.
9.

Lines showing more than 252 mortality (susceptihle)

190

22.
23.
24.
25.
26.
27.
28.

ICPL 8304
ICPH 2

ICPL 265
ICPL 304

ICPL 84060

ICPL 268
c 1l

ICPL 192
ICP 7182

LRG 30
ICPL 4

. M39-1
ICPL 84066

ICPL 267
ICPL 81
ICPL 270
ICPL 95
ICPL 189
ICPL 317

. BDN 2

ICPL 161
HY 4

. ICPL 102

ICPH 6

. ICPL 344

ICPL 233

ICPL 8341

ICPL 302
ICPL 306

. HY 9

ICPL 230
MRG 67
MRG 53
ICP 1-6
ICPL 219

ICPL 84062

ICPL 191

10.
11.
12.
13.
14,
15.

29.
30.
31.
32.
33.
34,
35.
36.
37.
38.

39.
40.

41.

42.
43.
44,
45.

4b.

47.

48.
49.
50.
51.
52.
53.
S4.
55.
56.

ICP 2624
ICPL &2
ICPL 8340
ICPL 8339
ICPL 281
ICP 138

BWR 370
RRG 5
ICPL 87
ICPL 151
ICPL 112
MRG 5
BDN 1

HY 3C
MRG 66
ICP 7120
ICPL 185
ICPL 243
ICPL 5
ICPL 250
PDM 1
ICPL 84061
ICPL 272
ICPL 142
ICPL 155
ICPL 231
ICPL 186
ICPL 150
ICPL 239
ICPL 315
ICPL 296
ICPL 295
ICPL 332
LRG 36
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12._Kffacia of sail collected from good and had paschas of the fislds at
@walior on the parforsance of ICPL A7,

Introduction

The soil at the ICRISAT Cooperative Center at Owalior is sandy loam
(Inceptisols) which generally supports good growth. Over the years it has,
however, been observed that in some parts of the fields of the fars growth
of pigeonpea is very poor. In these parts pigeonpes plants show acute
vater stress soon after monsoon rains are over. Attempts to relate these
grovth differences with hard pan in soil or micronutrient deficiencies have
not led to any conclusion. It was felt that {f the poor growth problem of
these patches is related to nutrient deficiency or biotic factors, it
should be possible to reproduce these in pots vhere physical conditions
could be held as constant as possible. To test this a pot experiment was
conducted ysing soil collected from good and bad patches.

Matacials and Mathoda

Soil for the experiment was collected from the depths of 0-25 and 23-
S0 ca from the good and bad patches of two problem fields ¢ 303 and #321 at
ICRISAT Cooperative Center at Gwalior. This soil wvas traansported to
ICRISAT Center for the pot experiment in the greenhouse. Pigeonpea
genotype ICPL 87 was sown in 23 ca square plastic pots comtaining 8 kg
finely sieved soil from each treatment. The treatments constituted 2
fields (#30S and 321) of soil patches (good and bad) and 2 soil depths (O-
25 and 25-50 cm). There vere three replications (pots). 8ix seeds per pot
were sowvn vwhich upon emergetice vere thinned to 3 pot-1. Seeds wvere
inoculated with Rhigobiup strain IC 3195 by pouring slurry on to the sown
seeds. Pots were irrigated to field capacity 3 times a veek. Observations
on dsys to flovering, maturity, and st saturity on plant height, branch
no., no. of leaves, and area, dry veight of shoots and seeds, harvest
index, and yield components vere recorded. Analysis of these varisbles was
done in s randomized block design with three trestment factors.

Resulta and Discuasion

Plants in the good patch soil flowered and mstured significantly
esrlier than in the bad patch soil in both the field soils (Tadle 12.1).
The effect of soil depth wvas slso significant with flowering and maturity
occurring significantly later in deeper, 25-30 cs, layers of Doth the
fields. The intersction between soil depth and soil pstch was also
significant with effect of soil depth being particularly comspicuous in the

bad patch soil.

effect of soil patch was significant on plant height at wmaturity
(Tablzh.lz.z). The differences in plant height in good and bad pstch soil
became apparent fros the early stages. The effect of soil depth was aleo
significant on plant height but its interaction was not significant with
soil patch. The effect of soil patch was not significant on number of
branches snd number of leaves at smaturity, but was significant on mno. of
leaf scars at msaturity. Wo. of leaf scars was significantly msore in
patch s0il but its interaction with soil depth was not significant. 7The
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effect of soil depth was highly significant on number of branches, number
of leaves and leaf scars. The soll from deeper layers had fewer branches
and leaves but significantly sore scars due to increased senescence.

The trends in leaf area reflected a similar pattern to the number of
leaves (Table 12.3). The effect of soil patch was not significant on the
leaf ares but the effect of soil depth vas highly significant. Also the
effect of field vas significant with greater leaf area being obtained from
plants grown in field # 321 than in fieldf 305. The effect of soil patch
vas highly significant on dry matter and seed wveights. Both dry matter and
seed weight were significantly more in the good patch soil. Also both dry
matter and seed yield vere significantly more in the 0-25 cm layer and in
the field ¢ 305 than in the # 321. Interactions between field and soil
patch and field x depth were also highly significant. For seed yield,
interaction betveen soil patch and depth was also significeant.

The effect of soil patch was significant for harvest index (HI), seeds
per pod, and pods per plant, vith higher values of each of these parameters
observed in good patch soil (Table 12.4). The effect of soil depth was
significant for 100-seed weight, HI and pods per plant. The interaction of
field x depth vas significant for HI and field x depth and field x soil
patch were significant for pods per plant. Greater number of pods per
plant were obtained in field # 305 which could be the reason for
significantly higher seed yield and HI in this soil.

The results of the study clearly indicate that soil from the bad
patches supported poor growth and the soil from good patches good growth in
pots also vhere the physical effects of soil could have been uniform.
Therefore these results suggest that the factors related to poor or good
grovth may be nutritional or biotic. The possibility of nutrients playing
role in bad patch formation is high as is evident from soil chemical
analysis (Table 12.5). 1In the analysis it vas apparent that there was
lover P content in the soil in the bad patches and the lover depths, where
the crop growth was poor. In fact the delayed flowering effect of bad
patch soll was a typical effect of P deficiency observed in Phosphorus
experiments conducted this year (See chapter 6). In addition to P, the bad
patches had significantly lower In content, wvhereas the sodium content
vas higher in the bad patches. The correlation matrix of various chemical
parameters with total dry aatter and seed yield given in Table 12.6
clearly provides evidence of the role played by low P and 2n in the bad
patch formation in Gwalior soil. Ve have not explored the possibility of
biotic factors such as nematodes being involved in bad patch formation.
Therefore their involvement has not been ruled out in this experiment.
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Table 12.1. Effect of soil collected from differemt the of and bad
patches in tvo fields at Owalibr om days to nmrh‘:’ (or) a::“ asterity

(o) .
Field No.
5011 ‘011 .'Q....-.-O—.‘...-‘Q...Q.-...----.‘..-O‘.-.Q‘
patch  depth (cm) 303 21 308 21
) 4 |
Bad 0-2% 8% 1 ] 133 1%¢
23-50 129 92 207 120
Good 0-25 30 79 129 128
25-30 80 93 126 120
SE Field 2.3 2.9
Soll 2.3%¢ 2.9
Depth 2,300 2.90¢
Field x So0il 3.2¢¢ 4,2
Field x Depth 3.2 4,20
Soil x Depth 3.2¢ 4,200
Fleld x So0il x 4.6 S.9¢
Depth

Table 12.2. Effect of soil collected from different depths of good and bad
patches in tvo fields at Gwalior on plant height (cm), aumber of branches,
pumber of leaves and number of leaf scars at maturity of ICPL 87 grown in
pots at ICRISAT Center, 1984/85.

Soil depth (cm) Soil depth (cm)
soil ‘.5:;; ...... 25-50 Mean 0-2% 25-%0 Mean
Plant height (cm) No. of branches
Bad patch 63 57 60 3.4 0.4 1.9
Goodppatch 69 66 67 3.9 1.4 2.7
1.6 1.1 20.47 $0.38
ot 66 61 3.7 0.9
' 41.1¢ $0.33%¢
No. of leaves Bo. of leaf scars
1903 7.2 1’05 u“ uvs 1‘0’
:::d?“::h 21.9 5.1 13.5 14.4 21.4 17.9
pe £1.99 2.4 11.18 20.82%¢
Mean 20.6 6.4 13.9 18.5

ﬂo‘l'. ”-u“
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Table 12.3. Effect of soil collected fros different depths of good and bad
patches in two fields at Gwalior on the leaf area, total dry matter and
seed yield of ICPL 87 grown in pots, ICRISAT Center, 1984/83.

Field No.
Soil Soll = ecec--- Y L comccscnccncnann cccesncecnn cemsana
patch  depth (cm) 308 321 305 3 305 321
Leaf ares (cm)2 Dry weight g Seed veight g
plant-1 plant-l plamt-1
Bad 0-25 175.5 291.8 11.04 9.864 4.23 2.39
25-50 12.2 65.5 1.86 3.3% 0.31 0.62
Good 0-25 193.1 256.5 15.04 10.86 6.74 3.3
25-50 36.1 49.1 5.27 4.56 1.57 0.94
SE Field 16.8¢ 0.240%+ 0.121%¢
Soil 16.8 0.240%y 0,121+
Depth 16.8%+ 0.240%r 0.121¢+
Field x Soil 23.75 0.339wx 0.171%*
Field x Depth 23.75 0.339¢r 0.171ve
Soil x Depth 23.75 0.339 0.171+
Field x Soil 33.5% 0.480 0.243

x Depth

Table 12.4, Effect of soil collected from different depths of good and bad pstches in two
fields at Gualior on HI(X), 100-seed weight, seeds pod-1 and pods plent-1 of ICPL 87 grown in
pots, ICRISAT Center, 1984/85.

Fisld No.
Soil seil D e e bt LU D L
petch depth (cw) 305 2 305 321 305 1 305 321
Hl (X) 100-s00d mess ¢ Seeds pod-1 Pods plant-1
Sad 0-25 38.9 26.3 9.6 10.4 2.8 2.0 15.9 1.9
25-30 6.3 9.5 6.4 1.8 2.0 2.2 3.1 3.9
Sood 0-23% .9 30.6 9.8 8.4 31 3.1 2.2 13.1
25-50 30.1 9.7 7.6 17 2.7 2.7 I8+ 4.3
Sk Field 1.5 0.30 0.4 0.72ee
Soil 1.51ee 0.3 0.1 0.72%
Depth 1.310e 0.3 0.14%¢ 0.72ee
Fisld x Soil 2.13 0.42 0.2 1.01e
Field x Depth ' 2.1 0.62 0.0 1.00e
Soil x Dapth 2.3 0.42 0.20 1.0
Field x Soil 3.00 0.5 0.2 1.43

x Dapth
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Table 12.3. Seil chawical enelysts of satl ealloctetd tren good o ad potshae 2 O

ditferent folds ot Gunlier ond wad ta The pat epericants esndurted ot JCRIBAY Canaer,
70488

wey i
field Dupth
.  Soil peteh (m) = - ’ » L »
e T T T PR
05 Bud 023 015 81 0 132 13 0.4
85 017 80 1.7 1M . W 0.40
eood 023 0.0 8.1 1.3 or " 0.7
B8-% 017 83 8.8 11 1% 0.43
21 bed 03 018 81 6.7 1% ¢ ) 0.3
55 0% 80 2.3 m " 0.5
eood 023 017 7.9 2.9 1% 1 0.7
8- 04 719 37 123 13 0.47
™
fleld 0.000 0.06 0.48 11.1¢ 7.0 0.0M
sofl 0.0% 0.06 0.40° 1.9 7.0 0.0Mee
Depth 0.010 0.08 O0.48°¢ 11.9¢ 7.0  0.0Mee
field x Soil 0.0 0.08 0.68 13.7 9. 0.0
Field x Depth 0.014 0.08 0.68 13.7 99 0.0
Soil x Depth 0.0 0.08 O0.68°c 13.7 9.0  0.0MD0e
Field x Soil x 0.00 0.2 0.9 2.2 %0 0.08
Depth
Table 12.6. Correlation

coefficients of various chemical
parameters vith total dry matter and
seed yield.

Total dry matter Seed weight

EC 0.216 0.261
P 0.917¢¢ 0.912¢¢
K ’0-2’7 "'00 1‘6

Zn 0.824+ 0.773¢
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13. Solarization studies with pigeonpea (YSC, YLN, CJ, MPH, S. Singh, SBS.

L )

Introduction

S0il solarization is a method of hesting soil by using solar energy to
control soil-borne pathogens, plant parasitic nemstodes and soil dwelling
insects. In May 1983, a preliminary experiment was carried out by our
pathologists to see if wilt disease caused by Fusarium could be controlled
by this method. The results indicated that the method has proamise in our
conditions but it wvas also clear that meaningful results could be obtained
if e mnultidisciplinary team of scientists worked together on various
aspects of soil solarization. In order to investigate the effects of soil
solarization on plant growth and biological N fixation in pigeonpea and
chickpea, we joined the group. In this section results of plant growth,
phenology, nodulation and N fixation parameters of pigeonpea are presented.

Materials and Methods
The experiment vas laid out on a Vertisol wilt sick (BIL 2B) plot. On

this field inocula of Fusarium udum had been previously enhanced by
intensive and repeated incorporation of wilt infected plant material for
the purpose of creating a uniformly wilt sick plot to screen for
resistance.

The field design of the experiment was split-plot with Jirrigation
(+irrigation), no irrigation (-irrigation) prior to solarization as main
plots and the sub-plots were a factorial combination of a wilt susceptible
genotype LRG 30 and wilt-resistant genotype ICP 8863 with and without
solarization. There wvere six replications. Plot size was 6 x 6 m (four
1.5 m-wide broadbeds). A 3 m-wide buffer zone was maintained between
plots. Clear polythene sheeting of 100 um thickness (94 g m-2) of 6 x 6.5
® size was laid over the appropriate plots 2-3 days after irrigstion of
the main plots. Soil vas placed around edges of the polythene sheet to

secure it.

Solarization began on 13 April and was terminated on 4 June, after 52
days of solarization. Pigeonpea was sovn on 25 June after a uniform
veeding. Sowing was done at 75 cm rov-to-rov spacing and 30 cm plant-to-

plant spacing.

Observations on plant height, phenology. plant stand, seed yield,
total above-ground dry matter at mortality, pods per plant, number of seeds
per pod and 100-seed weight were recorded. The sampling area for yield and
plant dry matter for each plot at maturity was 15 m2.

In addition, during the crop growth period observations of nitrogen
fixation were recorded.

A composite soil sample comprising 2 subsamples wvas collected from O-
15 co depth of each of the plots on 10 April 1984 (before solarization) and
5 June 1984 (after solarization). The soil samples wvere analyzed for
pigeonpea Rhizohium population by serial dilution-plant infection most-
probable number (MPN) method (Kumar Rao and Dart, 1981, International
Pigeonpea Workshop Proc. Vol. II, ICRISAT, pp. 367-372). At 30 and 60 DaS,
10 and S plants per plot vere sampled for nodulation, ARA and plant dry
matter. At sampling, the plants were carefully dug out to recover as much
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root system vith nodules as possible. ARA of the nodulated root
:::nlno vas conducted. The shoot, root and nodules were dried l: ;=‘c1°::;

Details on the effects of solarisation on fungal disesses, nesatodes,

soil moisture and temperature are availadle
respective collaborators. is the reports of the

Raanlts and Discusa{an

Veed growth: Veed growth was significantly reduced b lythene

(Table 13.1). Irrigation prior to solariszation did :ofolz.l to ::g::g:t:::
effectiveness of solarizetion although the solarisstion x irrigation
treatment interaction was significant. This was because irrigation
increased the veed growth substantially in the non-solarised treatments.

Plant growth and branching: Plant height snd number of primary branches
wvas consistently wmore in the polythene mulch treatment of bdoth wilt-
resistsnt and the susceptible genotypes (Table 13.2) at all sasplings.
Plant height st maturity vas 4351 sore and branch no. 702 more in the
solarized treatment than the non-solarised treatment. The irrigation x
solarization treatment interacting was also significant for plant height
and no. of primary branches. The effect of solarization in the resistant
genotype could be attributed to the increased growth responses.

Phenology: Flovering and wmaturity was enhanced by solarisation (Table
13.3). A greater effect of solarization on flovering and maturity was
observed in the case of the wilt susceptible genotype than the wilt
resistant genotype: the genotype x solarization interaction was highly
significant.

Total dry watter (TDM): TDM was significantly more in the solarized
treatments for both genotypes (Table 13.4). Increase in the TDM due to
irrigation in -the susceptible genotype vas nearly 6 fold and in ths
resistant genotyps nesrly tvo fold. The interactions of solarization with

irrigation and genotype were significant.

Seed yield: Solarization significantly increased seed yleld but
interaction of solsrization was not-significant with irrigation or genotype
(Table 13.4). Yield of LRG 30 increasel by about 10 fold and thst of ICP
8863 1.65 fold over the nou solarized contrcl. The increase in seed yileld
of the wilt-susceptible genotype came mainly fron reduced wilt incidence
but that of wilt-resistant genotype from .aCreased growth response as it

vas virtually free of disease.

Increase in seed yield due to solarization was due the significant

improvement in the number of pods plant-l1 and nuaber of seeds pod-1 (Table
13.5). Hundred seed weight vas not sffected by solarization. There was »
significant increase in the harvest index of LRG 30 as a result of
solarization, but not in ICP 8863 due to & strong genotype x solariszation

interaction.

Solarization of the soil resulted in s 4-fold reduction of soil
populations of pigecnpes thizohins compared to the non-solarized trestmsent
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(Table 13.6). At 30 DAS, pigeonpea nodulation [nodule number (Table 13.7)
and dry weight (Table 13.8)]), specific ARA (Table 13.10) were all
significantly reduced by solarization. The adverse effect of solarization
was particularly greater in irrigated plots than non.irrigated plots. This
may be attributed to the fact that the soist hest is more deleterious to
soil flors than dry heat. The wilt-resistant genotype had significantly
greater nodulation and ARA than the susceptible genotype although there
vere no differences in shoot dry matter between the tvo. The intgqraction
of solarization and genotype was significant as the nodulation and ARA of
LRG 30 was more affected by solarization than ICP 8863. Solarization had
increased shoot dry matter of both genotypes (Table 13.11). The increase
in shoot weight due to solarization wvas, hovever, significantly less in
irrigated plots than nonirrigated plots. Similar interactions were
observed with root and total plant dry matter (Tables 13.12 and 13.8).

At 60 DAS, pigeonpea nodulation (Tables 13.14 and 13.1%) and ARA
(Tables 13.16 and 13.17) were lov compared to the observations made at 30
DAS. This was probably because of a prolonged drought spell during the
interacting period. However, the shoot, root and TDM vere increased by
solarization (Tables 13.18, 13.19 and 13.20). Although solarization had
reduced Rhizpobium population and plant nodulation, the increased plant
grovth might be attributed to availability of more plant nutrients,
particularly nitrogen released through mineralization.
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Table 13.1. EKffect of soil solarization as weed growth inm a wilt-sick
Vertisol field, ICRISAT Caenter, 1984/8S.

Treataent -80l

+80l Mean -80l +80l Mean
I weeding (25/6/04) II weeding (20/7/04)
+ irrigation 15.1% 1.02 8.08 38.1 25.0 41.3
20.987 20.8400 26.3)3 22.340¢
(0.732) (8.3))0e
Mean 9.26 0.635 101.0 26.9
20.518¢e 26.0) 0
III weeding (3/10/84) IV weeding (27/11/84)
+ irrigation 172.4 208.6 100.3 8.7 33.0 21.3
: 110.01 26.18 24,21 22.79
(11.13) (4.47)
Mean 161.1 3.1 9.4 25.7
17.87ew 23.16ve

SE values in the parenthesis are for comparing means at the same level
of irrigation.

Table 13.2. Effect of solarization on plant height
(cm) and number of primary branches of LRG 30 and ICP
8863 grown on wilt sick Vertisol, ICRISAT Center

1984/85.
Days after sowving
Genotype Treatment 67 114 144 226
Plant height (cm)
RG 30 -Sol 28.2 50.5 76.1 79.?
‘.°1 31&’ 6‘-‘ ’0.‘ ’1.5
TGP 8863 +80l 41.2 94.1 121.6 118.3
SE £2.76 £5.10 25.44 £4.73
d ¥o. of primary branches plant-}
-80l 0.6 b 2% § 3.9 6.0
- 1 2.’ 507 701 700
Ter 6863 +::1 3.8 9.9 10.1 9.8
st 20.49 10.85 10.85 $0.7%

R——




Table 13.3. [Effect of solarisation on
time to 3021 flowering and msturity ef LRGC
30 and ICP 8863 growm om wilt sick
Vertisol, ICRISAT Ceater 1964/8S.

Cenotype -8ol +8o0l Nean

Time to 302 flowering (days)

LRG 30 153 143 148

ICP 8863 138 123 132
2 21.39 11.13¢¢
Mean 143 134
1 2).1390e

Time to maturity

LRG 30 247 187 217

ICP 8863 200 181 190
sk 43.050¢ 22.16%¢
Mean 224 184
F 3 12.16e¢

Table 13.4. Effect of solarization on total dry matter and osed
yield of LRG 30 and ICP 8863 grown on wilt sick Vertisol, ICRISAY

Center, rainy season 1984/8S.

Genotype
LRG 30 .7) (10.7)

Mean 2.0 2.6

(4.0) (8.5)
Mean 2.3

(6.3)
fal x CY

+80l 2.2 2.5 2.3

(5.95) (9.2) (7.%)
-80l 2.5 5.0 2.7

(7.3) (10.8) (9.1)
Mean 2.3 2.7

(6.4) £20.0)

sR .

Irzd ».22 N
Sol §0.22 B8
cv 48.22 B8
Irzri x Beol 20.31 B8
Irrd = 20.3) NS
Sol = CV $.31 18

Irrd = Solar x CV 20.44 B8

a=CV-l - LBG 303 cv-2 - ICP 3083
b = Pigures in parentheses are valwes before

2.7 2.9
(8.8) (11.5)
2.8
(20.2)

logl0 trameformstion.

** Significant at 13;: * Significant at 352; B8 = Nom-significant



Table 13.3. BRffect of solarisation e yisld ccuponsats of LBS 30
and ICP 8843 growa om wilt eick Vertissl, ICRISAY Cemter, 1004/83.

Senotype
L6 3 1Cr 896)
Components -8ol el . -Bol +8o0l "
100-se0d weight (g) 6.63 ¢.06 8.9 .9 0.187
Seeds pod-1 2.17 .89 2.20 2.71  0.087%¢
Harvest index (I) 10.0 16.1 31.0 7.8 1.46

Table  13.6. Effect of solarisation om
pigeonpes - Rhizobium populations ['OIt
probable number (MPX)) of a Vertisol field -
after solarisation.

PN pigecnpes rhizobis/g ’

dry wt. so0il
Treataent +Irrig -Irrig Mean
+8o0l 4,07 4.09 4.08
-$ol 4.77 4.73% 4.75
sg 40.132° £0.0940¢
$0.220
Mean .62 4.41
SE +0.199(NS)

a - before solarization the field had 5.13
MPN pigeonpes rhizobia (logl0) g-1 dry
soil.

b - the standard error for comparing
irrigated at a given level is $£0.132 and
comparing levels within the irrigated and
unirrigated is 10.220.



Table 13.7. Effect of solarization on nodule number plant-1 of pigeonpea
grovn on a Vertisol in Kharif 1984, 30 DAS.

+Irrd -Irrd
......................................... ,--‘.....
Treatment CV-1a Cv.2 Mean Cv-1 Cv.2 Mean
+So0l 9 12 al 13 18 16
-S0l 36 23 29 28 22 25
Mean 22 17 21 20
Mean 20 20
Sol x CV
+Sol 11 15 13
-Sol 32 23 27
Mean 22 19
SE
Irri 1.9 NS
Sol $0.9 ww
cv $+0.9 NS
Irrd x Sol $2.1 ¢
Irri x CV $2.1 NS
Sol x CV 11,3 w¢
Irri x Solar x CV $2.5 NS
a = CVel - LRG 30; CV-2 - ICP 8863

*v Significant st 1I; * Significant at 5I; NS = Non-significant



Table 13.4.

RBffect of solarisation on nodule dry wt.

85

ag plant-1 of

pigecopes grown on a Vertisol in Kharif 1984, 30 DaS.

+lred -lrrd
Treatment CV-1la cv-2 Medn CV-la Cv.2 Mean
+Sol 0.1 0.5 0.2 0.6 1.2 0.9
(1.23b  (3.6)  (2.4) (4.0) (14.7)  (9.9)
-Sol 1.1 1.2 1.1 0.9 1.1 1.0
(13.5) (15.3)  (14.3) (9.2) (13.%) (11.9)
Mean 0.9 0.8 0.8 1.1
(7.4) (9.4) (6.6) (14.1)
Mean 0.7 1.0
(8.4) (10.93)
Sal x CV
+So0l 0.3 0.8 0.6
(2.6) (9.2) (5.9)
-Sol 1.0 1.1 1.1
(11.4) (14.4) (12.9)
Mean 0.7 1.0
(7.0) (11.8)
14
Irrd £0.05 * (1.13)
Sol £0.04 ** (0.64)
cv £0.04 *v (0.64)
Irri z Sol $0.06 ** (1.30)
Irrd x CV $0.06 NS (1.30)
$ol x CV £0.05 *+ (0.91)
Irri x Solar x CV $0.08 N8 (1.59)
a=CV-l LRG 30; cv-2 - ICP 8863

b = Pigures in parentheses are values befors logll transforsation.
*+ Significant st 1I; * Significant at 3I: NS = Non-significant



Table 13.9. Effect of solarization on ARA (u soles C2H4/plant/h) pigeonpea
grown on 8 Vertisol in Kharif 1984, 30 DAS.

+lrri -Irri
Treatnent Cv-1la Cv.2 Mean CV-1a Ccv-2 Mean
.
+50l 0.2 0.4 0.3 0.6 1.2 0.9
(0.1)d (0.2) (0.1) (0.4) (1.5) (0.9)
-Sol 1.1 1.3 1.2 0.9 1.1 1.0
(1.1) (1.8) (1.5) (0.8) (1.2) (1.0)
Mean 0.6 0.8 0.7 1.2
(0.6) (1.0) (0.6) (l.4)
Mean 0.7 0.9
(0.8) (1.0)
Sol x CV
+Sol 0.4 0.8 0.6
(0.2) (0.8) (0.5)
-Sol 1.0 1.2 1.1
(1.0) (1.5) (1.2)
Mean 0.7 1.0
(0.6) (1.2)
SE
Irri $0.05 ¢
Sol £0.03 #¢
cv $0.03 we
Irri x Sol $0.06 w+
Ired x CV $0.06 NS
Sol x CV $0.05 +
Irrd x Solar x CV $0.07 ¢
a »=CVel - LRG 30; Cv-2 - ICP 8863

b = Pigures in parentheses are values before logl0 transformation.
++ Significant at 12; * Significant at 5I; NS = Non-significant
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Table 13.10. Effect of solarisation on specific ARA (wC2B4/g dry nod./h)
pigeonpea grown on 3 Vertisol in Kharif 1984, 30 DAS.

+lcrd -Ired

Trestaent Cv-la cv-2 Nean Cv-la cv.2 Mean

+50l 32.5% 64,2 38.4 83.8 108.0 5.4

=501 83.2 117.0 100.31 89.4 2.8 fl.1

Mean $7.9 80.6 87.6 .9
Sal x CY

+So0l $9.2 74.6 66.9

-§0l 86.3 1'04.9 95.6

Mean 72.7 89.7
SE .

Irrd £3.76 o»

Sol £5.08 wv

cv $5.08 ¢

Irrd x Sol 26.32 9y

Irri x CV $6.32 N§

Sol x CV $£7.19 NS

Irri x Solar x CV $9.57 NS
a = CV-1 - LRG 30; CV-2 - ICP 8861

b = Pigures in parentheses are values before logl0 transformation.
*+ Significant at 1I; * Significant st 3I; NS = Non-significant



Table 13.11. Effect of solarization shoot dry weight (g/plant) pigeonpea
grown on a Vertisol in Kharif 1984, 30 DaS.
+Ired -Irri
Treatoent CV-la Cv-2 Mean CV-la Ccv.2 Mean
+Sol 0.350 0.45 0.47 0.61 0.60 0.61
(0.29) (0.20) (0.23) (0.38) (0.37) (0.37)
-Sol 0.50 0.48 0.49 0.45 0.49 0.47
(0.295) (0.24) (0.24) (0.20) (0.24) (0.22)
Mean 0.50 0.47 0.53 0.5%
(0.25) (0.22) (0.29) (0.31)
Mean .
(0.24) (0.30)
Sal x CY
+So0l 0.56 0.53 0.54
(0.32) (0.29) (0.30)
-Sol 0.47 0.49 0.48
(0.23) {0.24) (0.23)
Mean 0.51 0.51
(0.27) (0.26) .
SE
Irri $0.01 »v¢
Sol $0.01 *w
cv $0.01 N§
Irri x Sol £0.02 ¥«
Irri x CV $0.02 NS
Sol x CV $0.02 NS
Irri x Solar x CV 40.03 NS
a = CVel - LRG 30; Cv-2 - ICP 8863

b = Pigures in parentheses are values before logl0 transformation.
v« Significant at 12; * Significant at 5I; N5 = Non-significant
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Tsble 13.12. Effect of solarization on root vaight lant
pigeonpea grovn on s Vertieol in Kharif 1984, 30 Dli?ty le (oe/p )

+Irrd -lrri
Treataent CV-la cv-2 Nean CV-la V-2 Nean
+80l 1.56 1.60 1.58 1.70 1.76 1.72
(36.9)d  (40.2) (38.8) (30.7) {37.2) (54.0)
-80l 1.6¢4 1.6? 1.6% 1.% 1.64 1.61
(43.5) (47.3) (435.5) (38.2) (43.0) (41.8)
Mean 1.60 1.63 1.64 1.70
(40.2) (43.8) (44,.4) (31.1)
Mean 1.61 1.87
(62.0) (47.8)
Sol x CV
+Sol 1.63 1.68 1.6%
(63.9) (48.7) (46.3)
-Sol 1.6 1.65 1.63
(40.8) (66.2) (43.9)
Mean 1.62 1.66
(62.3) (47.9)
Sk
Irzd $0.02 ¢
sol $0.02 NS
cv $0.02 NS
Ired x Sol $0.03 ¢
Irri x CV $0.03 NS
Sol x CV $0.03 NS
Irri x Solar x CV $0.04 N8
a = (CV.l - LRG 30; Cv-2 - 1ICP 8863

b = Pigures in parentheses are values before logl0 transformation.
*+ Significant st 11; * Significant at 3I; NS = Non-significant



Table 13.13. Effect of solarization total plant dry matter (g/plant)
pigeonpes growvn on a Vertisol in Kharif 1964, 30 DaS.
+Irrd -Ired
Treatment CV-1la Cv-2 Mean Cv-la Cv-2 Mean
+501 0.54 0.50 0.52 0.66 0.66 0.66
(0.29)b (0.25) (0.27) (0.413) (0.44) (0.44)
-Sol 0.55 0.5¢4 0.55% 0.50 0.55 0.52
(0.31) (0.30) (0.30) (0.25) (0.30) (0.28)
Mean 0.54 0.52 D.58 0.60
(0.30) (0.27) (0.34) (0.37)
Mean 0.53 0.59
(0.29) (0.36)
Sal x CV
+So0l 0.60 0.58 0.59
(0.36) (0.35) (0.35)
-Sol 0.5) 0.54 0.54
(0.28) (0.30) (0.29)
Mean 0.56 0.56
(0.32)  (0.32) .
SE
Irrd $0.01 %
Sol $0.01 »
cv $0.01 NS
Irri x Sol $0.02 s
Irri x CV $0.02 NS
Sol x CV $40.02 NS
Irrd x Solar x CV 4£0.03 NS
a=CV-1 - LRG 30; Cv-2 - ICP 8863

b = Figures in parentheses are values before logl0 transformation.
ev: Significant at 12; * Significant at 5I; NS = Non-significant
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Table 13.14. [Effect of solarization on nodule no. plant-
on a Vertisol in Kharif 1984, 60 DaS. plant-1 pigecapes grown

Treataent CV-1a cv. Nean Cv-la Cv-2 Nean )
+50l 5 ] 0.4 ? (] 7.8
-Sol 3 6 4.7 7 s ¢
Mean s [ 7 ?

Mean h] 7

Saol x CY
+So0l 6 (] 6
-Sol S 6 $.%

Mean 5. 6
SE
Irrd $40.9 N§
Sol $0.6 NS
cv $0.6 N§
Irrl x Sol ¢1.0 NS
Irri x CV $1.0 NS
Sol x CV +0.9 NS
Irri x Solar x CV 41.4 NS
a =(CV-1 - LRG 30; cv-2 ICP 8863

b = Figures in parentheses are values before logl0 transformation.
v+ Significant at 1I; * Significant at SI; NS e Non-significant
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Table 13.15. Effect of solarization on nodule dry wt. mg plant-1 pigeonpea
grovn on a Vertisol in Kharif 1984, 60 DAS.

+Irrd -Irri
Treatment CV-la Cv.2 Nean CV-la cv-2 Mean
+Sol 2.0 2.3 2.2 2.4 2.7 2.5
(4.0)b (6.0) (5.0) (7.0) (12.3) (9.7)
-Sol 2.0 2.9 2.4 3.1 3.04 3.1
{6.0) (11.0) (7.%) (10.7) (10.7) (10.7)
Mean 2.0 2.6 2.7 2.9
(4.0) (8.5) (8.8) (11.5)
Mean 2.3 2.8
(6.3) (10.2)
Sol x CV
+Sol 2.2 2.5 2.3
(5.5) (9.2) (7.3)
-So0l 2.5 3.0 2.7
(7.3) (10.8) (9.1)
Mean 2.3 2.7
(6.4) (10.0)
SE
Irrd $0.22 NS
Sol $0.22 NS
cv $+0.22 NS
Irri x Sol $0.31 NS
Ired x CV $£0.31 NS
Sol x CV $0.31 NS

Irrd x Solar x CV $0.44 NS

a = CV-1 - LRG 30; Cv-2 - ICP 8863
b = Figures in parentheses are values before logl0 transformation.
*+ Significant at 11; * Significant at 5I; NS5 = Non-significant



Table 13.16. Effect of solarization on ARA .umoles CZH4 plant/h)

grown on A Vertisol in Kharif 1984, 60 DAS.

pigecunpes

+lrrd -lred
Treatarnt CV-la cv-2 Mean CV-la CVe2  Mean
+So0l 0.1 0.1 LT 0.1 0.1 0.1
(0.03) (00 .02y (0.0 (0.04) (0.04)
-So0l 0.3 0.1 0.1 0.1 0.2 0.1
(0.03) (9.02 L. (0.0, (0.1) (0.10)
Mean 0.1 ¢.1 0.1 0.1
(0.03, (9.02. {v.C. (0.1)
Mean 0.1 0.1
(0.02) (0.04)
Sol x QY
+50l 0.. 0.1 gl
(0.03) (LD (L.0Y)
-S0l 0,1 0.2 "1
(0.02) (C..) J3.04)
Mean 0.1 0.1
{0.03} (0.04)
SE
Irri $£0.02 NS
Sal $£0.02 NS
cv :0.02 NS
Ired x Sol +0.03 NS
Irri x CV $0.02 NS
Sol x CV $0.03 WS
Irri x Solar x CV 20.06 NS
a = CV-1 - LRG 30; V-2 - ICP 4Be)

b = Figures in parentheses are values belore | gl0 traslorsation.

v* Significant at 11: * Sign.flcant at

te,
w Ny

1S = Nom-s:znificant
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Table 13.17. Effect of solarization on specific ARA (umoles C2H4/g dry
nod/h) of pigeonpea grown on a Vertisol in Kharif 1984, 60 DAS.

+lrrid -Irri
Trestaent Cv-1la Cv-2 Mean CV-1la Cv-.2 Mean
+Sol 2.1 1.5 1.8 1.0 1.5 1.3
(7.9) (3.2) (5.4) (2.2) (2.9) (2.6)
-Sol 2.2 1.6 1.9 1.8 2.1 1.9
(4.8) (16.5) (10.6) (4.6) (8.4) (6.5)
Mean 2.1 1.5 1.4 1.8
(6.2) (9.8) {3.4) ($.6)
Mean 1.8 1.6
(8.0) (6.95)
Sol x CY
+Sol 1.6 1.5 1.5
(4.9) (3.1) (4.0)
-Sol 2.0 1.8 1.9
(4.7) (12.4) (8.6)
Mean 1.8 1.7
(4.8) (7.7)
SE
Irrd $0.26 NS
Sol +£0.28 NS
cv $0.28 NS
Irrdi x Sol £0.38 NS
Irri x CV $£0.38 NS
Sol x CV $0.39 NS

Irrd x Solar x CV $0.55 NS

a = CVel - LRG 30; Cv-2 - ICP 8863
b = Figures in parentheses are values before loglC transformatjon.
** Significant at 1I; * Significant at 51; NS = Non-significant



Table 13.18. [Rffect of solarisation on shoot d veight (g/plaat) of
pigecnpes grown on a Vertisol in Kharif 1984, 60 n:z. o ol )

+lred -leed
Treataent CV-1a CVv-2 Mean CV-la Cv-2 Mean
+Sal 1.64 4.02 5.0 .79 4.0 4.40
-Sol 2.00 .26 2.13 1.74 1.7% 1.74
Mean 2.82 3. 14 3.26 2.98
Mean 2.98 3.0?
Sal x QY
+Sol 4,21 4.02 4.11
-Sol 1.87 2.00 1.94
Mean 3.04 3.0
SE
Irrd $0.18 NS
Sol £0.28 ¢
cv $0.28 NS
Irri x Sol $0.33 NS
Irri x CV $0.33 NS
Sol x CV $0.39 NS
Irri x Solsr x CV $0.51 NS
a=CV-1l - LRG 30; Cv-2 - ICP 8863

b « Figures in parentheses are values before logl0 transformation.
*v Significant st 1I; * Significant at 5I; NS = Non-significant
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Table 13.19. BRffect of selsrisstion root dry we (g/plent) pigecnpes
grown on & Vertisol ia Kharif 1984, aall L ’

+Irrd -Irzd
Treatasnt CV-la Ccv.2 Nean CV-1a cv-2 , Nean i
+8ol 0.46 0.7 0.42 0.60 0.43 0.5
-80l 0.26 0.%2 0.29 0.33 0.24 0.29
Mean 0.3%6 0.34 0.47 0.335
Mean 0.3% 0.4
JSal _x LY
+80l 0.5)% 0.4 0.47
-$ol 0.30 0.28 0.29
Mean 0.4) 0.35
88
Ired $0.01 ¢
sol £0.04 o+
cv $20.04 NS
Izrd x S0l 20.04 ¥S
Irrdi x CV £0.04 N8 ]
Sol x CV $0.05 K8
Irrd x Bolar x CV $0.07 uS
a=»C¥:1 - LRG 30; Cv-2 - ICP 8863
b = Pigures in parentheses are values befors logl0 transformstion.

¢e Sigmificant at 1I; * Significant at 5I; NS = Non-simmificemd
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Table 13.20. Rffect of solacizstiom total ¢ aat 8/plamt
pigecnpea grown on & Vertisel in Dharif 1984, =%.=li.“’ ter ¢ ’

*lred -1zl
Treatasat CV-1a ov-2 Nean CV-1s ov.2 oo
0‘.01 1«” 3.” 10“ ’u" xl” "“
(4.1)» (4.4) (4.23) (5.4) (4.48) (4.00)
.“1 1-‘. 10,1 303’ lo“ lﬁ“ ‘.“
(2.26) (2.39) (2.42) (2.08) (2.00) (3.04)
Mean 1.74 1.83 1.87 1.89
(3.18) (3.49) (3.74) (3.34)
Mean 1.78 1.70
(3.34) (3.49)
+Sol ' 2.14 2.0 2.0
(4.79) (A.44) (4.39)
-Bol 1.47 1.49 1.48
(2.17) (2.29) (2.29)
Mean 1.80 1.7
(3.48) (3.37)
1
irri $0.03 B8
Sol 10.08 o
cv $0.08 N8
Ired x Sol 10.09 88
Irei x OV 10.09 NS
sol x CY 10.11 M8
Irri x Solar x CV 20.14 B8

a=CVv-l - LRG 30 Cv.2 - 1ICP 8843
b = Pigures in parenthases sre values before logl0 tzansfatmatien.
oe sismificent st 1I; ¢ Significent at 33; NS ~ Nom-eignificamt
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i4. lesed managemant in pigeonpes

Inrzoduction

Pigeonpea genotypes have slov initial growth rates. In intercropping,
this characteristic offers an advantage to companion crops. However, for
the sole cropping of pigeonpea, which is becoming increasingly popular,
this results in susceptibility to veed competition. WVeeds in pigeonpea, if
not controlled, can substantially reduce yields. It wvas therefore felt
desirable to develop weed management practices that would economically
reduce veed incidence in pigeonpea. This may, in the first instance, reduce
the costs of veeding in our experiments. 1In this section we report the
results of an experiment with different hand weeding and herbicide
trestments carried out on a Vertisol field.

Materials and Methods

The experiment vas conducted on a Vertisol field BP11C. Six genotypes
of pigeonpea, ICPL 81 and ICPL 87 (short-duration), C 11 and ICPL 270
(medium-duration), GW 3 and ICPL 358 (long-duration) were sown on 60 cm
ridges on 26 June 1984.

The Six weed-control trestments were:

(1) hand weeding at 15 days after sowing (HV 15D);

(2) hand wveeding 15 and 35 days after sowing (HW 15-35D);
(3) prometryne (pre-emergence) at 1.25 kg a.i. ha-1;

(4) basalin (pre-emergence) at 0.75 kg a.i. ha-1;

(5) weed-free; and

(6) weedy check.

These treatments were arranged in a RBD with two treatment factors. There
vere 3 replicstions. The plot size was 3 x 4 m. The plant demsity for the
short-duration genotypes (ICPL 81 and ICPL 87) was 30 x 10 cm whereas for
the medium- and long-duration genotypes it was 60 x 30 cm.

The pre-emergence herbicides wvere sprayed on 28 June, after sowing. A
post-soving irrigation was given on 29 June and another irrigation was
given on 1 September 1984. Hand veeding in the first two treatments was
done at 15 and 35 DAS. Weeding in the weed-free treatments was done 3
times. VWeed weights at each time of vweeding were recorded. Also, a final
sanple of wveed veight wvas taken at maturity in ICPL 81 and ICPL 87 only.

Days to 502 flowering and maturity were noted. At maturity, the
center six rows of the short-duration pigeonpea and center two rows of the
medium- and long-duration pigeonpea vere harvested: the net plot area
harvested for all the genotypes wvas similar, 4.2 to 4.4 m2. At maturity,
observations on plant stand, wilt incidence, yield, TDM and yield
components were reécorded.



Rasults and Diacusaion

The wveed management treatments did not affect time to flowering and
maturity of the genotypes (Table 14.1).

The effect of different weed management trestaments on overall weed
veight kg/ha given in Table 14.2 indicates that in the veed-free situation,
vhere weeds were removed periodically, weed biomass was least, followed by
the tvo veeding and one vesdings treatments. The difference in weed weight
in these treatments vas significant from weedy check, in which treatment
the weed wveight was highest. 1In the Prometryne treated plots, mean weed
veight was 171 less and in the Basalin treatment it was 262 less than the
veedy check. The reduction was significant. Veed weight in these
treatsents was not recorded for other genotypes. Vithin the twvo genotypes
ICPL 81 and ICPL 87, the differences were not significant, although the
plant stand of ICPL 81 was poorer than ICPL 87. The interaction of
genotype with treatment wes also not significant for weed weights. It
appears therefore that both genotypes have similar weeding requiresents.
Hand weeding appeared beast for controlling weeds, but herbicide could also
be wused for this. Although herbicides may not completely suppress weeds,
these apparently give better ability to pigesonpea to compets vwith weeds
(Table 14.3).

The effects of veed management treatsents and genotypes were highly
significant on seed yield (Table 14.3). Hand weeding at 13-35 DAS gave
comparable yields to the completely weed-free check. Of the two herbicide
trestments, the Basalin treatment did not differ significantly from the
veed-free check. Hand veeding at 13 DAS and Prometryn application gave
significantly lover yield than the wesd-free checks. The lowest yield vas
obtained in the weedy check.

ICPL 87 gave the maximus mean yleld and GV 3 the lowest. Yield of
ICPL 81 was lov due to lover plant stand but lov yield of long-duration
genotypes vere mainly due to high wilt incidence (Table 14.4).

The genotype x veed management interaction was significant (Table
14.3). Significantly lower yield of tvo long-duration genotypes was
obtained in the weedy check than some of the weed management treatments and
even weed-free check. This wvas rather surprising. However, this anomaly is
easily explicable on this basis of mean wilt dncidence in different
treatments (Table 14.4). Somshow, weedy check had & lowser wilt incidence
vhereas vweeding or herbicide trestments had a higher wilt incidence. This
aspect is interesting and merits further investigation.

omparison of weedy and veed-free checks suggested that short-
durlt::: :1gconpc| vas more prons to harmful effects of weed competition
than the sedium- and long-duration pigecmpes.

t of the veed mansgemsent trestments was highly significant
for ;:; (;igzi 14.5), but not for HI, pods m2, 100-seed mass (Table 14.6,
14.7 and 14.8). 'The effect of the veed mansgement treatments vas, however,
si. {ficant for number of seeds pod-1 (Table 14.9). Interaction of the
v02: sansgesent treatments and genotyps was also significant for pods =2,

sunbor of seeds pod-1 (Tables 14.7 and 14.9).



Table 14.1. Time to 501 flowering and maturity of six pigeonpea genotypes
grown on Vertisol, ICRISAT Center, rainy season 1984/85.

Genotype
V!Qdini """""" bt SesmeceseRRORsGcaARsRtACYsLRT ARt REanane - ..o
treatment ICPL 81 ICPL 87 c1il ICPL 270 ICPL 358 , GW 3
Days to 502 flovering
HW 1SD 74 76 129 115 150 147
HW 15-35D 76 17 129 115 1564 154
Prometryne 76 76 129 118 158 158
Basalin 74 76 131 118 150 149
Veed-free 74 T4 129 118 149 150
Veedy T4 77 132 116 157 157
Rays to matucrity
HW 15D 114 126 185 174 219 222
HW 15-35D 113 129 180 174 214 214
Prometryne 116 129 185 175 226 220
Basalin 116 129 185 177 219 . 225
Veed-free 115 129 181 174 216 216
Veedy 113 129 185 176 219 219

Table 14.2. Effect of veed management on veed veight kg ha-1 in the plots

of 1ICPL 81 and ICPL 87 grown on a Vertisol, ICRISAT Center, rainy season
1984 /83.

Veed treatment

.....................

HV HV Prome- Veed-
Genotype 15D 15-35D tryne Basalin free Weedy Mean
ICPL 81 803 9N 3313 2700 280 3706 1866
ICPL 87 666 334 3536 3347 782 4507 2095
SE $268.1 $109.5
Mean 734 362 3425 3024 231 4107

SE $189.6%«
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Table 14.3 Rffect of weed yuu ) of oiz
gookypes growa ea Vertisel. m. .

..-.O.-...’-..-‘...“-..O.---..-..O"......‘..-....‘....‘..‘...‘..’.‘.

GEN0 ICPML &1 ISR 87 €11 oM 2 ml.m W3 Mem

L L LD 1 L L L L L L L L LY T L T Y T T 4T W Vg g prarpgs

s D 384 2031 1380 1397 100 ll. lll?
BV13-35D 138 1272 16 2168 012 70 1309
PROMYTRI 493 1366 1703 i33? L) 2 1a

BMSALIN L 0 13 1761 2120 768 0 1
VEEDIFREE 1049 374 3007 2018 330 M 1IN

VEEDY 339 1397 1438 1596 4 631 1084
MEAN e3? 1929 169 1838 7 300 1333

[T Y T T TR N R Y Y T Y Y R Y S gy

EFFECTIVE STANDARD ERRORS OF MRANS

TABLE w CENO |
GENO
BSE 70. 33' 10,30 172.3¢

cvz 2.2

Table 14.4. Effect of veed management on plants/m2 of aix
genotypes grown on Vertisol, ICRISAT Center, rainy season 1984/83.

--------------------------- L X R X R R R R Y Ry R e g e e A g

GEIO ICPL 81 ICPL 87 C 11 ICPL 270 1ICPL 338 OW S MEAN
BU1SD 28.7 39.6 S 0(7)a S5.1(16) 3. 0(‘5) $.5(66) 14.8
EV15-35D0 1.3 3.0 4.8(0) 3.3 (1) A.7(33) 5.2(88) 4.9
PROMYTAI 22.6 33.9 4.7(3) 5.0 (9) 3.0(38) 3.0(30) 12.7
BASALIN 19.¢ 3.1 $.1(s) 3.0 (3) A.4(47) 3.5(3)) 13.0
VEEDFREE 41.0 40.0 4.8(68) 3.3(21) A.7(83) 5.4(BY) 18.0

VEEDY 18.6 32.% 3.0(9) 5.1 (1) 5.2(32) 5.0(%0) 11.9
MEAN 27.0 37.0 ‘.9 3. A.8 3.2 14.0

PPN ACNNO R CDw cosscen cosvesverereee LT Y ARSI LY PR AR Y Y Y Y LYY Y Yy Y]

EPFECTIVE STANDARD ERRORS OF MEANS

ARt o o0 "
GENO
;;;"....‘ ....... 0.66%* 0. .l'! 1.618¢

m ”C'
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Table 14.5. Effect of weed management on TDM (kg/ba) of six pigeonpea
genotypes grown on Vertisol, ICRISAT Center, rainy season 1984/8S.

X R R AR L LR A AR LN RS LY E LA LR T 2 T R X 2 2 2 2 X B g e S P g iay vy

GENO ICPL 81 ICPL 87 C 11 ICPL 270 ICPL 358 GV 3 MEAN
WM

BV15D 1517 4603 4167 6149 4761 4019 4203
HW15-35D 2022 3300 7544 7005 7467 5516 5809
PROMYTRI 1255 3871 3772 5463 8896 4118 4896

BASALIN 1203 4596 7059 8039 5327 4070 50352
VEEDFREE 2178 3291 8110 7143 7972 5290 3997
WEEDY 1037 3573 3424 6410 7887 5953 5047

TABLE WM GENO LI

GENO
ESE 311.9+%x 311.9w¢ 763.9
cv2 25.6

Table 14.6. Effect of weed management on HI () of six pigeonpea genotypes
growvn on Vertisol, ICRISAT Center, rainy season 1984/85.

GENO ICPL 81 ICPL 87 C 11 ICPL 270 ICPL 358 (W 3 MEAN

w
HV15D 39.4 d4.4 34.3 26.4 15.7 7.8 28.0
HW15-35D 35.7 “2.9 24.8 31.9 10.8 8.4 25.7
PROMYTRI 38.9 40.8 31.1 27.8 1.2 17.0 28.0
BASALIN 52.8 “1.8 25.0 26.8 14.2 12.0 28.8
WEEDFREE 49.6 43.5 25.4 28.3 6.2 5.1 26.7
WEEDY 32.7 38.5 27.2 264.7 12.2 11.3 24,4

TABLE WM GENO WM
GENO
ESE 1.70 1.70¢> 4.16
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Table 14.7. Rffect of weed management oo pod m-2 of eix pigeonpes
genotypes grown on Vertisol, ICRISAT Center, rainy season 1904/83.

....-.-....-.Q-.--.-..-.O-.....-..O. .-ﬁ.....ﬂ....‘.‘...-O‘...--'..‘..."‘.-

GENO ICPL 81 ICPL 87 C 11 ICPL 270 ICPL 358 GV 3 NEAN
™

L2 A L X & 3 A A 1 L X % ¥ ¥ Seeswvew LR B X 3 Y o.-.n.‘-n......-.-.--..&-.no....uﬁﬁ....----

V15D 316 739 848 543 (3] 236 L3 )
BV13-33D 431 824 86?7 737 336 306 20
PROMYTRI 363 S74 828 -1y 7 443 m

BASALIN 340 136 879 810 512 b1 3 611
VEEDFREE 623 1034 970 710 373 272 684
VEEDY 296 563 735 644 668 LT3} 338

MEAN 428 748 21 663 547 3 ] 1)

LR A LR L X B KX X T X R R LNy L2 T ¥ 1 LA A AL S 2 XIS YL Y'Y YT Y

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE WM GENO ™

CENO
REP 18 18 3
ESE 37.2 37. 29w $1.2v
cv2 26.6

Table 14.8. Effect of wveed management on 100-seed mass (g) of ix
pigeonpea genotypes grown on Vertisol, ICRISAT Center, rainy season
1984/85.

LA L XL X N XN 4 LA K K X 2 J X XL ¥ L KN N X N J LY X N X W N W N NN N RN N N R R R N N R LE X KN X R J - - e
-------

GENO ICPL 81 ICPL 87 C 11 ICPL 270 ICPL 358 GV 3 MEAN

BV15D 3
HV15-35D L
PROMYTRI 3.

BASALIN 6
VEEDFREZ g

EFFECTIVE STANDARD ERRORS OF MEANS

W GENO L
TABLE oMo
TR T
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Table 14.9. Bffect of weed amsmagement oo seedsfpod of six pipecapee
jenotypes grown on Vertisol, ICRISAT Centet, raimy season 1984/83,

GENO ICPL 61 ICPL 87 C 11 ICPL 270 ICPLOSS OO 3 IBAN
w

EVN1SD 1.9 3.3 2.3 2.8 2.0 1.8 1.3
m’"sn !.’ ,02 !-‘ :0. 200 10. .zos
PROMYTRI 2.4 s.1 2.3 3.9 1.9 2.0 2.4
BASALIN 2.7 3.3 2.2 2.5 1.8 1.9 2.4
VEEDFIIZ 2.9 2.9 2.4 2.6 1.6 1.6 2.9
VERDY 2.0 3.0 2.3 2.3 2.0 1.8 2.3
MEAN 2.3 3.l 2.3 2.7 1.9 1.8 2.4

EFFECTIVE STANDARD IRRORS OF MEANS

TABLE .| CENO ;|
GENO
) 49 4 0.06¢ 0.06%¢ 0.14¢

(H I { 10.2
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13.  Bffect of different insecticide spray regimes on the productivity of
ICPL 1 and ICPL &7

Introduction

There is an increasing interest in groving short-duration pigeonpeas
as eole crops and taking more than one harvest from these. It is already
known that such genotypes are prone to very heavy pest dasage in wmost
locations, but very good yields fros them can be realised if adegquate
protection by pesticide is provided. Determination of the approximate
spray requiresents for adequate control is ss essential as the other
cultural practices. 1In order to fully realise the potential of shorte
duration pigeonpes, ve investigated the effect of different spray regimes
on the performance of 2 short-durstiom pigeonpes genotypes in collaborstion
vith entomologists. In this section we report the yield data omly. The
effect of different spray regimes on I damage by different insects is
reported elsevhere (Pulse Entomology Progress Report No.16, Pages 68-73).

Hasarials and Mathoda

The experiment wvas conducted on a Vertisol field BP11C. Two pigeonpea
genotypes ICPL 1 (indeterminate) and ICPL 87 (determinate) were sown at 30
x 10 ca spacing on 26 June 1984 on 60 cn ridges.

The trial was laid out in s split plot design vith genotypes as main
treatments and six differing spray regimes in the sub-plots. There were
four replications. The sub-plot size vas 2.4 x & 8. BSprays were of
monocrotophos &t 0.6 kg a.i. ha-1 in 1000 L of water, wusing knapsack
sprayers. Each sub-plot was surrounded by buffer plots of 2.4 x 4 @ on all
the four sides in which ICPL ) was grown unsprayed and the spray drift was
minimized by using a portable polythene screen. The spray trestments were
given as followd:

s given at 0, 10, 20, 30 and 40 days sfter 307 flowering.
:;::;l :ivcn at 0, 10, 20 and 30 days after 307 flovering.
sprays given at 0, 10 snd 20 days after 301 flovering.
sprays given at 0 and 10 days after 501 flowering.
spray given at 501 flowering only.

N W W

was given during the second flush as the i{ncidence of the insects
s:l‘p::zy lav? The first harvest vas sade by picking the pods. The crop
was cut at ground level at the second flush maturity.

Reaults and Discussion

of spray trestments on the first flush yields was highly
cignL:::anszzgiblas plsfl and Fig. 15.1). One or two sprays gave very
little or no benefit in yield but advantages were evident from the three to
five spray treatmsents. The difference betveen genotypes was significant
and its intersction with spray treatment was also highly significant. The
determinate genotype ICPL 87 gave lower first flush yield, with one or tjp
sprays or in control, but its yields were higher than the indeterminate
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genotype ICPL 1 with three to five sprays. This supports the gemessl
thinking that for unsprayed conditions the indetermimate gemotypes mey be

desirable, but for the sprayed conditions, the determimste gemotypes may be
desizable.

The insecticide sprays appeared to have little effect on the second
flush yield from the indetserminate genotype (Table 13.1, Pig. 13.1), The
yislds from the second flush from the determinate genotype decreased
linearly with incressing epray regimes. It was clearly due to greater
compensatory flush being formed in the lower spray regimes whers first
flush was bhesvily asttacked by insects. There may have been greater
nutritional reserves in plants receiving fewer spzays resulting in a
greater second flush. Owing to the greater second-flush, in the
determinate genotype, the overall yield wes significantly greater except at
one and tvo levels of sprays (Table 15.1). Doth first flush yield and the
total yield was lower in the one and two spreys than the comtrel in 1ICPL
87. This could be due to the inhibitory effect of some partially, damaged
pods on the formation of more pods.
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Table 15.1. Bffect of different spray regimes on the yileld (kg/ha) of
different flushes of ICPL 1 and ICPL 87 grown om Vertisol, ICRISAT Center,
rainy season 1984/85.

Spray trestments

LE A X X 2 B B N A & N J LA X X X X L XN KX B X & KX A X XX RN RN XYY X J 3 W X ¥ "1

Genotype 5 4 3 2 1 Control Mean

Yield (kg/hs) of the first-flush

ICPL 1 1567 1519 1308 816 781 868 1146
ICPL 87 1754 1772 1402 129 48 208 919
SE 284.2¢%* (806.6)a $29.0v
Mean 1660 1646 1353 583 415 338
SE $61.3¢¢

Yield (kg/ha) of the second-flush

ICPL 1 579 751 618 613 326 420 383
ICPL 87 683 175 958 114 1282 1363 1034
SE 2123.6%* (116.4) 163.1
Mean 631 763 788 878 904 893
SE $82.3

Total yield (kg/ha) of the twvo flushes

ICPL 1 2146 2271 1923 1431 1307 1288 1731
ICPL 87 2637 2548 2361 1470 1330 1373 1953
SE $138.0 (125.0) £77.5
Mean 2291 2409 2142 1461 1319 1431
SE . 188,47

a SE values in parentheses are coaparing means vith sane level of genotype.
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16. Testing of the direct effects of insecticides on plant growth and
grain yield of pigeonpea (YS8C, S§)

Introduction

In comparison of pesticide-protected and pesticide-free crpps of
pigeonpea for estimating the loses caused by the pests, ve often encounter
variations in yields, wvhich are not explicable on the dasis of reduction in
pest damage. In some cases a grovth regulatory effect has also been
envisaged vhich could be responsible for such variations. In order to see
to vhat extent the commonly used insecticide directly affect the growth and
yield of pigeonpea, a pot culture study was planned in collaboration with
pulse entomologists.

Materials and Methods

The experiment was conducted in the greenhouse to prevent the
confounding effect of insect damage. ICPL 87 was sown on 2 May 1984 in 23
cm round plastic pots each containing 10 kg Vertisol treated wvith
diammonium phosphate at 0.25 g kg-1 soil. Sowing vas done in five hills
per pot vith tvo seeds per hill. Plants wvere not given any treatment until
flovering. Pots vere irrigated to field capacity three times a week wusing

tap vater.

At 501 flovering ? insecticide spray treatments were imposed. They
vere:

: Endosulfan (0.07%) 35X EC.

t Monocrotophos (0.042) 401 EC.

: DDT (0.12) 25 EC.

: Cypermethrin (0.0091) cymbush 251 EC.
: Water sprays.

: Mixtalol 5 mg L-1.

: Control.

3 +3 =3 3 -3 -3 3
SNV LN

The treatments vere imposed by our entomologists. These treatments
vere arranged in a RBD with four replications.

At maturity observations on plant grovth, 7TDM, yield and yield
components wvere recorded.

Results and Discussion

The effect of different spray treatments was significant only in
number of leaves and plant height (Table 16.1). 1In spite of number of
leaves being affected, there vas no difference in leaf area plant-1 among
different treatments. Most of the chemicals reduced the number of leaves
significantly. Cheaicals such as mixtalol and water sprays significantly
reduced the plant height, which is rather surprising. The results of the
study indicate that insecticides used in the study did not have masked
stisulatory or harmful effects on seed yield, TDM and yield components.
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17. Effect of depodding on the performance of medium-duration pigeanpes
Introduction

The flovers and pods of pigeonpea are subjected to heavy attack by
insect pests such as pod borer (Helicoverpa ammigera). The ability of
plants to compensate for the loss of flovers and pods has been investigated
over the past several years (PPR 1975/76, Chapter II, PPR 1976/77, Thapter
11, PPR 1982/83 Chapter VIII and PPR 1983/84, Chapter 2). Ve have earlier
reported that plants were capable of compensating for the removal of
flovers more or less completely, but the ability to compensate developing
pods wvas not fully resolved. In the last tvo seasons' experiments we have
found that some genotypes have a capacity to compensate for the loss of
pods or part of the pods. Our entomoliogists have also identified a few
lines that have a good compensatory ability by comparisons under heavy pest
attack. This method is simple and direct; but an alternative method which
could be wused to confirm the entomologists findings, or even to screen
cultivars or breeding material, wvould be to remove all the pods from the
plants and look for the better lines in terms of compensation. The
feasibility for screening for compensatory ability by pod removal method
vas tested in this year.

The experiment was conducted on an Alfisol field RPIA. Ten medium.
duration pigeonpea genotypes, HY 3A, APAU 2208, ICP 10456, ICP 4070, ICP
3009, ICP 1-6, C 11, ICP 1, ICP 2223 and ICP 810 were grown on 60 cm ridges
at 60 x 30 cm spacing. Some of the genotypes were included at the
suggestion of pulse entomologists. These vere planted in a RBD with 3
replications on 11 July 1984. The plot size vas tvo 60 cm rows 4 m long.
No irrigation was given at any stage, but the <cro; was intensively
protected from insect-pests.

Days to 50 flowvering wvere noted. On .9 November 1984, which wvas
about 15-20 days after 502 flowering of the different genotypes, pods from
one of the rows wvere completely removed. Days to maturity, and at
maturity, yield (from 2.77 m2), yield components and TDM were recorded.
The data vere analyzed in a split plot analysis treating genotypes as the
main plots and depodding treatment as sub-plots.

Resu] { Di .

All the genotypes flovered within ten days except ICP 1-6 which
flowered in 117 days (Table 17.1). A similar difference vas noted for days
to maturity. Days to maturity vas delayed by about a month due to
depodding in all the genotypes.

Depodding reduced the yield by 25 which vas highly significant (Table
17.2). Percent reduction in yield due to depodding varied from 6 to 521.
In APAU 2208, there vwas 161 increase in the seed yield due to depodding.
In the past experiments this genotype vas found to have a high compensatory
ability (PPR 1982/83, Chapter VIII). The high compensatory ability of this
genotype is therefore confirmed.

Depodding significantly decreased the TDM (Table 17.3). The decrease
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ia dry mstter, however, vas leess than that for seed yield. It could de
that depodding may have lad te same compensatory vegetative growth aleo. A
13-142 decresse was noted ia EI and pode u2 (Teble 17.4 and 17.9). Bumdred
seed weight was not affected due to depodding dut the no. of seeds ia the
depodding treataent vas significantly less (Tables 17.6 and 17.7). There
say be s grester locule abortiom in pods set from the later formed flowers.
In some genotypes such &s APAU 2208 and C 11, no. of seeds/pod was mors 4n
the treatssat. The genotype x pod treataent interactions were not
significant for anmy of the traite measured. Plant stand weas marginmally
msore in the depodding treatment (Table 17.8).

UDsing the depodding method, some inferences in compensstory ability of
the genotypes could be drawn. For example on the basis of I yleld increase
or lesser reduction, APAU 2208 sppears most promising, followed by ICP 1.6
and € 11. Genotypes ICP 2223, ICP 1, ICP 810, ICP 3309, ICP 4070, and NY
3A are adversely affected by pod removal and shoved & relatively large
reduction in yield.



Table 17.1. Days to 502 flowering and saturity 10
nediun-duration genotypes of pigeonpea, Alfisol,
ICRISAT Center, rainy sesson 1984/8S5.

Days to maturity

LR N R R R XY

Days to 502 1002 pod
Genotype flowering Control removal
HY 3A 104 172 200
APAU 2208 110 164 198
ICP 10466 107 164 201
ICP 4070 102 162 205
ICP 3009 105 164 205
ICP 1-6 117 182 206
c 1 112 164 198
ICP 1 104 164 199
ICP 2223 105 164 208
ICP 810 101 164 203

Table 17.2. Effect of pod removal treatment (PDRTRT) on yield
(kg/ha) of 10 medium-duration genotypes grown on Alfisol, ICRISAT
Center, rainy season 1984/85.

I YIELD
PDRTRT CONTROL 100IPDR MEAN REDUCTION/

GENO INCREASE
HY 3A 1306 1031 1168 «21
APAU 2208 1390 1531 1460 +16
ICP 10466 1250 1082 1166 -13
ICP 4070 1555 1066 1310 <31
ICP 3009 1467 930 1199 -37
ICP 1-6 1214 1148 1181 -6
c 1179 1064 1122 -10
ICP 1 1655 919 1287 45
ICP 2223 1549 744 1146 -352
ICP 810 1599 1078 1339 -33
MEAN 1416 1059 1238 -25

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE GENO PDRTRT GENO
PDRTRT

ESE 126.2 52.0% 171.6
EXCEPT VHEN COMPARING MEANS VITH SAME LEVEL(S) OF:
GENO 164.3

cv 2 17.7 23.0
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Table 17.3. Effect o©f pod removal creatmsent
(PDRTRT) omn 7TODM ( ha) of 10 sedium-duration

genotypes grown on Alfiscl, ICRISAT Center, rainy
sesason 1984/85.

W A W S G AR WD A SR e A G A R R AR T G AR T OB W N D G W W A W G T O D G W G O

PDRTRT CONTROL 100XPDR MEAN
GENO

Y 3a 33354 35091 3223

APAU 2208 6027 6430 6228

ICP 10466 3870 3402 3636

ICP AO070 7008 3620 6314

ICP 3009 6382 3662 6022

ICP 1-6 7369 6340 69354

C 11 5901 5300 3600

ICP 1 7214 ABA4L 6029

ICP 2223 6324 3168 35746

ICP 810 7181 3349 63es3

MEAN 6463 3361 6012

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE GENO PDRTRT GENO
PDRTRT

ESE 394.1 21 .2%w 618.0
EXCEPT VHEN COMPARING MEANS WITH SAME LEVEL(S) OPF;
GENO 667.8
cv 2 11.4 19.2
Table 17.4. Effect of pod removal treatment
(PDRTRT) on harvest index (Z) of 10
medium-duration genotypes grown on Alfisol,

ICRISAT Center, rainy season 1984/85.
. PDRTRT CONTROL 100ZIPDR MEAN
GENO

HY 3A 25.3 20.7 23.0

APAU 2208 23.1 23.8 23.3

ICP 10466 22.4 20.0 2.2

ICP 4070 22.1 19.2 20.6

Icp 3009 23.1 16.0 19.6

ICpP 1-6 16.7 17.7 17.2

c 11 20.2 19.9 20.0

ICP 1 23.1 19.0 21.0

ICP 2223 24.3 14.8 19.6

ICP 810 22.2 19.7 20.9

MEAN 22.2 19.1 20.7

EFFEGTIVE STANDARD ERXRORS OF MEANS

TABLE GENO PDRTRT GENO
PDRTRY

gsz 1.6S 0.49%¢  1.99
EXCEPT VEEN COMPARING MEANS VWITHE SAME LEVEL(S) OF:
GE®O 1.58

CcvV X 13.9 13.1
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Table 17.3. Effect of pod remsoval treatment
(PDRTRY) on pod 2 of 10 wsedium-duration
genotypes grown on Alfisol, ICRISAT Ceanter, rainy
season 1984/8S.

LA A & & 2 X o X B & 2 X £ 4 4 X & R 2 2 2 & X X 2 Y 4 K ¥ X X ¥ 7 ¥ N ¥ _F R _F W J R YW TR e

PDRIRY CONMTROL 100IPDR HEAN
GENO

EY 3a 363 299 332

APAU 2208 747 762 755

ICP 10466 676 711 694

ICPr 4070 783 722 733

ICP 3009 738 622 680

ICr 1-6 35935 628 612

C 1 607 485 346

ICP 1 746 505 626

ICr 2223 1008 643 826

ICr 810 734 642 698

MEAN 702 602 632

- A D W Y D G ED A G TR S I e D G G S s G e WA G DG G A DA AR T N O G O W u W R

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE GENO PDRTRTY GENO
PDRTRYT

ESE 64 .0%w 29 .2+ $1.5
EXCEPT VEEN COMPARING MEANS VITH SAME LEVEL(S) OF:
GENO 92.4
cv 2 17.0 24.5

Table 17.6. Effect of pod removal treatment
(PDRTRT) on 100-seed nass (g) of 10
sedium-duration genotypes grown on Alfisol,
ICRISAT Centerxr, rainy season 1984/85.

e G W W G T T U e S SR U R G T S WS WD W WD G Ee G R WD A T W G e G B R WS e A W G D A A W e R

PDRTRT CONTROL 100ZPDR MEAN
GEMO

Y 3a 11.2 13.4 12.3

APAU 2208 7.8 8.2 8.0

ICP 10466 6.8 7.0 6.9

ICP 4070 7.8 7.1 7.6

ICP 3009 8.0 7.5 7.8

ICP 1-6 10.8 10.0 10.4

c 11 10.3 8.1 0.2

ICcP 1 9.0 8.6 e.8

ICP 2223 6.5 6.4 6.5

ICP 810 8.5 8.3 8.4

MEAN 8.7 8.5 8.6

EFFECTIVE STANDARD ERRORS OF MEANS

edarx CENO PDRYRY GENO
roeTRY
| - 0.340¢ 0.17 0.30
lln!rt UEEN COMPARING MEANES VITH SAME LEVEL(S) OF:
GEWO 0.33

. C¥. % 6.8 0 20.7



Table 17.7. l!!ict of pod removal treatasnt
(PDRTRT) on segds /pod of 10 mediums-duration

genotypes grown on Alfisocl, ICRISAT Center, rainy
season 1984 /83.

- G SR W AR W s W A W A R W N W R W AR S S A D A S U GR RS A A D A AP A e i W G W R R W

PDRTRT COXTROL 100ZPDR HMEAN
GENO

BY 3A 3.4 2.6 3.0

APAU 2208 2.4 2.3 2.4

ICP 10466 2.7 2.2 2.4

ICP AO070 2.6 2.1 2.3

ICP 3009 2.3 2.0 2.2

ICcr 1-6 1.9 1.8 1.9

€ 2.0 * 2.8 2.4

ICP 1 2.3 2.1 2.3

ICP 2223 2.3 1.8 2.2

ICP 810 2.3 2.0 2.3

MEAN 2.3 2.2 2.3

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE GENO PDRTRY GENO
. PDRTRT
ESE 0.16* 0.07w 0.23
EXCEPT WHEN COMPARING MEANS VITH SAME LEVEL(S) OF:
GENO 0.23
cv 2 11.9 17.2

Table 17.8. Effect of pod removal treatment
(PDRTRT) on Plants/m2 of 10 medium-duration
genotypes grown on Alfisol, ICRISAT Center, rainy
season 1984 /85.

PDRTRT CONTROL 100IPDR MEAN
GENO

HMHEEMOOFPNO R

APAU 2208
ICP 10466
ICP 4070
ICP 3009
ICP 1-6

C 11

ICP 2

ICPr 2223
ICPp 810

SrPIPLLELULW
s & & & & s *r » & >
r>PrErrrrru
[ . * & @ . . » [ I
HNONBNMDNNBO
L& IIPIPVEVLI
s & & 5 ¢ ¢ ¥ & s 2

HONDNOONOGN

MEAN 3.8 4.1 4.0

G G S D SR S A R S G ED S G GRS GE P W G G G e G WD e A GRS e G e T G S S G W G N P W WD G

EFFECTIVE STANDARD ERRORS OF MEANS

TABLE GENO PDRTRY cENO
| PDRTRT

zsz2 0.23 0.10% 0.33
EXCEPT VEEN COMPARING MEANS VITH SAME LEVEL(S) OF:
GEND " 0.3

cv 2 10.1 o Bl el
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