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SUBMRY

I. Climate and soil:

The annual rainfall was just below average and the weather was
particularly dry during the early growing period. There was heavy
rainfall in September which adversely affected the September sown
rabi pigeonpeas.

I1. Analysis of growth and yield:

The main purpose of this experiment was to determine whether
there was a differential partitioning of dry matter into reproduc-
tive and vegetative growth during the growth and development of two
hybrids and their four parents., Neither the seed yields nor the
total dry matter of the hybrids were significantly different from
those of their best parents. The pattern of nutrient distribution
was similar {n all cases. Since no significant heterosis was expre.
ssed, an analysis of heterosis was not possible.

I11. Screening for tolerance to soil salinfty:

A preliminary field screening experiment has shown that by using
a system of alternating rows of test and check 1ines, screening for
salinity tolerance in a naturally saline field is feasible in spite of
the lack of uniform levels of salinity,

IV. Screening for tolerance to waterlogging:

The screening of pigeonpea lines in artificially waterlogged fields
using a system of alternating rows of test and check 1ines was found to
be more reliable than screening in replicated plots.

V. Response to row-to-row and plant-to-plant spacing:

1. There was remarkably 1ittle difference in the mean yields of
pigeonpeas over a range of population densities, from 33,000 to 666,000
plants/ha on both Vertisol and Alfisol. But although the yield remained



more or less constant, the weight of the stems and fsllen leaves
increased with increasing population density. Consequently, the
harvest index decreased. The yield levels were generally higher
on Alfisol than on Vertisol, as were the weights of the stems.

By contrast, the weights of fallen leaves were greater on Vertisol
than Alfisol.

2. As in previous years, the second harvest yields were much
higher on Alfisol than on Vertisol.

3. Results from an additional experiment on the effect of sowing
density on the growth and yield of pigeonpeas on Vertisol and Alfiso)
are in good agreement with those of the row-to-row and plant-to-plant
spacing experiment.

V1. Rabi pigeonpea experiments:

1. As in the kharif season, the hybrids showed no significant
heterosis for yield and dry matter production. The changeg in the
percentages of nitrogen, phosphorus, and potassium in the different
parts of the plants were also similar in the parents and hybrids.

2. The phenology of 20 cultivars confirm the observations made
in previous years that all the cultivars mature earlier when planted
in the rabi season. The early cultivars performed significantly worse
than the medium and late cultivars.

3. The yield of the late cultivar, T-7 was significantly poorer
than the medium duration cultivar, C-11.

4. There was no significant response to foliar application of
nutrients in terms of either growth or yield. But in response to
irrigation, there was a large overall increase in growth and dry
matter production, and the grain yields are approximately doubled.
Irrigation also led to a significant increase in harvest index which
at 50% was the highest we have ever observed in pigeonpeas.



I. INTRODUCTION

Meteorological and Soil Data

In this report, we present the results of work carried out between
June 1979 and May 1980.

The meteorological data for 1979-80 collected at the ICRISAT agro-
climatological observatory are shown in Fig.”|. The dates of sowing,
flowering and harvest of the kharif and rab{ pigeonpea crops are indicated
in the figure. The rainfall during this year was just below average and
was particularly dry during the early growing period (Table 1). There
was very high rainfall in September which adversely affected the September
sown rabi pigeonpeas.

Fertiliser was broadcast at the rate of 20 kg/ha N and 50 kg/ha ons
in the form of diammonium phosphate and incorporated before the fields
were flattened or ridged. Sowings of the kharif experiments were carried
out between 27.6.79 to 12.7.79. Two seeds per hill were sown by hand;
2-3 weeks after emergence the seedlings were thinned to one per hill.
Sowings for the rabi experiments were done 20.9.79 and between 30.10.79
to 12.11.79. No fertiliser was applied.

On the BA-4 (Black Soil) and the B-10 (Black Sofl) sites sorghum was
grown the previous year. The soils were analysed at the time of sowing
for pH, electrical conductivity, available nitrogen, and available phos-
phorus. Details are shown in Tables 2 and 3.

Hand weeding was carried out frequently to keep the plots as weed-free
as possible. Periodic insecticidal sprays (0.35% endosulphan) and other
plant protection measures (such as removal of blister beetles by hand)
were carried out with the cooperation of the plant protection unit,

The spacing trial on red soil suffered due to water stress especially
at high plant densities during the month of August, but because of the
heavy rainfall in the month of September, the plants recovered to a large
extent. However, as a result of this heavy rainfall two genotypes, ICP-
7035 and MS-3A faced waterlogging problems and the crop turned pale yellow.
Otherwise, the plant growth was normal in all the trials. In spite of the
water stress in August, the yields were higher on red sofl than on black
sofl.
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Table 2. Soil analysis for the experimental sites used for pigeonpea studies

fn 1979-80.
Soil and Depth of pH* EC* Avaflable Available
field No. soil (cm) (m.mhos/cm) N (ppm) P (ppm)
Black (Vertisol) 0-30 8.5 0.28 38 0.8
Field BA-4A 30-60 8.7 0.41 25 Traces
60-90 8.8 0.63 0 Traces
90-120 8.4 2.80 22 1.0
120-150 8.2 1.85 n 2.2
Black (Vertisol) 0-30 8.4 0.42 33 3.8
Freld BA-4B 30-60 8.6 1.10 27 3.6
60-90 8.6 1.75 27 - 7.4
90-120 8.7 3.80 22 5.6
120-150 8.1 1.08 1 7.6
Black (Vertisol) 0-30 B.25 0.40 56 4.0
Field B-10 30-60 8.3 0.50 44 2.0
60-90 8.30 0.72 42 1.0
Black (Vertisol) 0-30 8.0 2.5 38 6.0
Field BT-6 30-60 7.9 5.5 25 5.8
60-90 8.3 2.6 22 1.4
90-120 8.3 0.75 19 5.6
120-150 8.3 3.20 14 1.0
Red (Alfisol) 0-30 7.9 0.25 52 13.0
Field R2-C 30-60 7.85 0.20 36 1.0
60-90 7.60 0.22 22 Trace
Red (Alfisol) 0-30 7.60 <0.1% 60 9.0
Field RA-28 30-60 1.60 <0.15 66 5.8
60-90 7.15 <0.15 44 2.6
Paddy field 0-30 8.10 0.28 44 9.0
Block “A" 30-60 8.2% 0.37 38 3.4
60-90 8.65 0.55 27 5.8
90-120 9.00 0.38 16 6.5
120-150 8.70 0.28 13 4.6
Paddy field 0-30 8.25 0.28 51 15.0
Block "B" 30-60 8.40 0.45 36 13.0
60-90 8.55 0.45 30 10.0
90-120 8.80 0.50 25 4.0
120-150 8.80 0.51 15 13.5
Paddy field 0-30 8.10 0.32 47 18.0
Block “C" 30-60 8.30 0.37 38 11.6
60-90 8.45 0.45 33 1.0
90-120 8.70 0.50 27 0.6
120-150 8.80 0.50 22 Trace

* in 1:2 soil water ratio



Table 3. Soil analyses for the soil used for salinity studies in Brick

chambers in 1979-80.

-

Date of Available Available
Treatment  Depth . 1iection P EC*" N (ppm) P {ppm)
Control 0-15 om A* 7.90 0.40 56 6.1
B* 8.02 0.43 54 3.3
- 15-30 cm A 7.85 0.38 50 3.9
8 8.03 0.26 6% 3.3
e 30-45 om A 7.82 0.39 54 5.6
B 8.03 0.27 70 6.7
v 45-60 cm A 8.05 0.67 39 3.4
B - . - -
10 m.eq. 0-15 cm A 7.62 0.80 59 2.1
B 7.77 Q.97 69 10.3
’s 15-30 cm A 7.58 0.85 59 3.2
B 7.83 0.70 77 6.3
o 30-45 cm A 7.43 0.87 53 4.43
B 7.88 0.74 87 5.70
e 45-60 cm A 7.45 0.83 58 3.4
B . . . -
20 m.eq. 0-15 cm A 7.25 1.63 53 6.3
B 7.70 2.62 64 8.3
s 15-30 cm A 7.38 1.39 52 3.3
. B 7.70 1.16 N 6.7
s 30-45 cm A 7.43 1.38 49 4.8
B 7.77 1.18 85 6.7
s 45-60 cm A 7.45 1.39 53 3.5
B

*A = 20-7-1979
8 = 4-1-1980

**{n 1:2 soil water ratio



ke have referred to our Pigeon Physiology Reports for 1974/5,
1975/6, 1976/7, 1977/8, and 1978/9 as PPR 1974/5, PPR 1975/6, PPR 1976/7,

PPR 1977/8, and PPR 1978/9 respectively. We have also referred to the
Chickpea Physiology reports (CPR) for these years. Copies of the avai-
lable reports can be supplied on request.

This report is not a formal publicatfon but a summary of work in
progress. It {is intended for 1imited circulation only and should not be

cited.



IT. ANALYSIS OF GROMWTH AND YIELD

Introduttion

Growth, yield and nutrient uptake §n hybrids and their parents.

The objective of this analysis was to determine whether there was
a differential partitioning of dry matter into reproductive and vegeta-
tive growth during the growth and development of two hybrids and their
four parents.

Materials and methods

Two hybrids (MS-4A X C-11 and MS-3A X ICP-7035) developed in the
breeding program and their four parents (MS-4A, C-11, MS-3A, and ICP-
7035) were used for this study. The two hybrids and their four parents
were grown in field BA-4A (Vertisol) on 75 cm ridges with a plant-to-
plant, spacing of 30 cm in 4 replications of a randomized block design
(plot size: 9X6 m).

Samples consisting of 5 adjacent plants were taken from 4 replicate
plots and morphological characters and the dry weights of the component
plant parts were recorded separately for each plant on the 25th day after
sowing, and thereafter every twenty five days until maturity. The dried
samples were ground to powder for analysis of N, P and K contents. Within
each of the plots, permanent quadrates were established from which fallen
leaves, pods, flowers etc., were collected throughout the latter part of
the growth of the crop. The leaf area was measured with an automatic leaf
area meter.

At harvest, yield and yield components, plant height and vegetative
dry matter were Measured.

Phenologies of the two hybrids and their four parents were shown in
Table 4.

Results and discussion

Growth and development: The seasonal profile of dry matter distribution
Ts shown for the two hybrids and their four parents in Figs. 2 and 3.
The dry matter production was more in the pollen parent C-11 than its
hybrid, and in the case of the other hybrid, the dry matter production
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Table 4. Phcmlo%v of two hybrids and four parents of pigeonpea grown on
Vertisol at ICRISAT Center in rainy (kharif) season 1979,

Cultivars Date of Date of 50% Date of Date of
and hybrids sowing flowering ma turi ty harvest
c-1 27-6-79 28-10-79 (123)* 10-12-79 (167) 20-12-79
MS-4A 27-6-19 24-10-79 (119) 6-12-79 (163) 20-12-79
MS-4A X C-11 27-6-79 16-10-79 (110) 10-12-79 {(167) 20-12-79
ICP-7035 27-6-79 15-11-79 (141) 10-1-80 (198) 11-1.80
MS-3A 27-6-79 1-11-79 (128) 26-12-79 (183) 11-1-80
MS-3A X

1CP-7035 27-6-179 15-11-79 (142) 10-1-80 {198) 11-1-80

* Figures in parenthesis indicate number of days

Table 5. Comparison of several morphological traits at floweripg of two
hybrids and their four parents of pigeonpea grown in 1979 rainy
season.

Plant characters  C-11 Ms-4& "% 1cp.7035 MS-3A MS-3A  S.Em +
C-11 X 1CP )
7035

Plant height (cm) 149.5 171.0 174.6 155.9 185.7 169.7 4.2

Total dry matter
(g/plant 103.8 1227 127.7 108.6 128.7 152.9 6.2

:,“,’;n‘zf leaves/ 265.4 299.4 330.2  183.8 280.9 338.2 14.4
No. of leaf
coare/olont 109.7 159.8 147.3 81.4 139.8 156.3 7.8

%:?E)ma/plant 4878 5114 6463 4413 5684 7109 315
Leaf area index 2.2 2.3 2.9 2,0 2.5 3.2 0.1

12



was more in the male sterile stock, MS-3A. The dry matter distribution
in leaves was almost same in the parents as well as the hybrids. But
in the case of main stem and branches, there were differences between
hybrids and their best parents. These differences may be due to the
variation in the subsamples.

The seasonal profile of leaf area index (LAI) 1s shown for the

two hybrids and their parents in Fig. 4. The LAls achieved in hybrids
were significantly higher than their best parents at flowering (Fig. 4
and Table 5) LAl in the case of MS-4AXC-11 was maintained near the maxi-
mum for longer period than the MS-3AXICP-7035. As a result of this, the
leaf area duration was greater in MS-4AXC-11. Among the parents, C-11
and MS-3A had higher leaf area duration similar to that of higher dry
matter production.

Other morphological characteristics at flowering and at maturity
are shown in Tables 5 and 0.

Seed yield: The seed yield data from plot harvest are shown in Table 7.
Neither the seed yields nor the total dry matter of the hybrids were
significantly different from those of their best parents.

The main purpose of this experiment was to analyse the heterosis
for the growth and yleld of the hybrids. But since no significant
heterosis was expressed, this analysis is not possible.

More promissing hybrids than the two used in this study have been
developed in the Pigeonpea Breeding Program; studies on one of them and
its parents are being carried out at present.

Nutrient content of plant parts: The changes in the percentages of
nitrogen, phosphorus, and potassium in the different parts of the
plants were also similar in the parents and the hybrids. One set of
data is shown in Fig. 5. The pattern was similar to that previously
observed in pigeonpea grown in rainy season (PPR 1976/7).

13
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Table 6. Comparison of several morphological traits at maturity of two
hybrids and their four parents of pigeonpea grown in 1979 rainy
season.

MS-4A MS-3A X
Plant characters  C-11 MS-4A X 1CP-7035 MS-3A  ICP-7035 S.tm ¢
C-11 )

Plant height (cm) 173.9 172.1 170.7 132.6 178.2  156.2 5.5

Total dry matter
(of plant) 170.9 133.6 147.7 70.1 161.4  N8.3 13.6

No. of leaves/
plant 17.6 1704 172.9 47.7 203.9 98.6 18.0

No. of leaf

scars/plant 288.4 289.8 323.8 150.2 407.7  329.1 19.7
Leaf area/

plant (cmz) 1563 1531 1588 607 1693 938 148
Leaf area index 0.7 0.7 0.7 0.3 0.7 0.4 0.1
Total primary

branches/plant 19.0 26.1 28.1 12.6 21.1 19.4 2.1

16
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Results and ¢iscussion

Experiment with artificially salinized soil:

The time course of percentage plant survivals for four pigeonpea
cultivars grown in salt treated sofls in brick chambers is shown in
Table 8. At 20 m. eq./kg soil treatment, all cultivars showed 100 per-
cent mortality, and at 10 m. eq./kg soil treatment, there was little
difference between the putative tolerant cultivars (C-11 and 1CP-3786)
and the susceptible types (JA-275 and HY-3C) in their survival. These
results indicate that it may be better to test at 15 m. eq./kg soil treat.
ment to obtain a more differential reaction between tolerant and susce-
ptible genotypes.

Field experiment:

The field was far from uniform in its level of salinity, but the
method adopted enabled the test 1ines to be compared with immediately
adjacent tolerant and susceptible checks. The checks showed a very
satisfactory differential response, with a much lower rate of survival
in the susceptible than in the tolerant check. The survival of most of
the lines tested was intermediate between those of the tolerant and
susceptible checks, but 9 out of the 47 tested survived better than the
tolerant check. These are listed in Table 9.

This preliminary experiment has shown that by using a system of
alternating rows of test and check lines, screening for salinity tole-
rance in the field is feasible in spite of the lack of uniform levels
of salinity. In future trials, a replicated design will be used and
cultivars identified as tolerant to soil salinity by this method will
then be fnvestigated further under more controlled conditions in arti-
ficially salinized conditions.
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Table 8. Time course of plant survival (in percentages) for four gigson-
pea cultivars grown fn artifictally salinfzed soils (197 )

2] 42 63 84 120 133

Cultivar Treatment days days days days days days
c-11 Control 100 93 93 93 87 87
10 m.eq/kg. sofl 100 93 87 87 87 87
20 m.eq/kg. sofl 54 0 0 0 0 0
1CP-3786 Contro] 100 100 100 100 100 100
10 m.eq/kg. soil 100 93 93 93 93 93
20 m.eq/kg. sof) 70 13 13 13 0 0
JA-275 Control 100 100 100 100 92 85
10 m.eq/kg. soil 96 87 87 87 87 80
20 m.eq/kg. sofl 76 0 0 0 0 0
HY-3C Control 100 100 100 100 100 100
10 m.eq/kg. sotl 100 93 87 87 73 73
20 m.eq/kg. soil 87 0 0 0 0 0

Table 9. List of pigeonpea lines more tolerant to soil salin{ty than the
tolerant check, cv. C-11

Entry Pedigree

4043 ICP-7118-959 -1 § -8B @9 -B

4315 1CP-7182-74 @ -2 9 -8 @ -B

4404 1CP-7623-20 9 -2 Q -8 @ -8

4411 1CP-7623-36 § -1 Q -B Y -B

4428 1CP-7623-77 8 -1 @ -8 @ -B

4435 ICP-7623-115@ -1 9 -8B § -B
4529 ICP-7035-16 § -1 @ -1 @ -8 8§ -B
ST-1

Atylosia scaraboides
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Results and discussion

The effect of controlled unterlogg&g? for 4 days on the percentage
mortality of two putatively tolernt ( and M0.148) and two putatively’
susceptible cultivars (HY-3C and 1CP-6997) at 40 and 60 days after sowing
fs shown in Table 10. There was no significant difference between puta-
tively tolerant and putatively susceptible cultivars at the earlier time
of waterlogging; but on the second occasion there was significantly more
mortality in the susceptible cv. HY-3C {Table 10). The coefficient of
varfation was very high, and this method seems unreliable, primrily
because of the difficulty of establishing uniform waterlogging and drai-
nage conditions within and between plots. -

This difficulty was overcome to some extent in the trial where each
test 1ine was planted in a single row with a row of the tolerant and the
susceptible check on either side. The survival of the plants in the test
1ine could then be compared directliy with the survival of the adjacent
tolerant and susceptible checks.

In most cases, plants of the tolerant check did indeed survives
better than the nearby susceptible checks. In the trial as a whole, the
overall average survival of the tolerant check was 83%, of the susceptible
check 61% and of the test lines 73X.

A 1ist of the l1ines which showed a fairly high degree of tolerance
to waterlogging and of those which were particularly susceptible is given
in Table 11.

Further screening of breeders' material is in progress, using a modi-
fication of this technique with replications of the test lines.

Table 10. Effect of controlled waterlogging for 4 days at 40 or 60 days
after sowing on the percentage mortality of 4 pigeonpea culti-
vars (kharif 1979),

Percentage mortality

Cultivars WaterTogging at 40 days Waterlogging at 60 days
BDN-1 73 10
No.148 61 13
HY-3C 67 63
1CP-6997 67 7
Cv% (on the basis of transformed 23 38
data)
LSD NS 16
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Table 11. List of pigeonpea ines tolerant and susceptible to waterlogging

TJOLERANT

(more tolerant than the tolerant check, cv. BON-1)

Entry No. Pedigree Generation
74068 (PrabhatxBaigani) NDT1-B-14-B-HIIDT 2-B-8 F9
74174 ( ICP-7035xUPAS-120)-NOT18-1-2-H} 10T2-B-B F 8
ICPL-9 {JA-275xPusa ageti)-14-1-B-1-B-11 DTB-B F10
ICPL-95 F 7

ICPL-8) 6971 (UPAS-120)-41-6-5-2-B-B-HB-B

1CPL-88 74078 (pant A-2xBaigani)-12-B-1-2-HI] NDT 10-B-8B
ICPL-113 F 8
74054-1-3-S5VI11 NOT-B SWY resistant line
74240-2-5-V1-NDT 5-8 Medium Mat. Adv. Lines
73067-53-2-Y1 NDT 3-8 F 6o
1CP-3786

SUSCEPTIBLE

(more susceptible than the susceptible check, cv. HY-3C)

3868-1 (W)-28-BI1-1-1I1 NDT 6-B+B F3
74146 (PrabhatxICP-7035) NDOT Il B-18-1-HIV. NDTI-B-8B F 8
ICPL-109 F 8
ICPL-86 74092 (ICP-6997xPrabhat) DTB-15-1-HTDT1-B-B

ICPL-24 F9
74332-80-V1 NDT2-8 F S
ICP-3193-12
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V. RESPONSE TO ROM-TO-ROM AND PLANT-TO-PLANT SPACING

In a preliminary trial carried out last year to investigate the
response of pigeonpeas to within row spacing when they were planted at
wide row-to-row spacing, there was a significant increase in yfeld with
increasing plant density. The early cv. T-21 gave the highest yield at
the closest within row spacing tested (2.5 cm); the medium cv. C-11 yfe-
lded significantly more at 5 cm and 2.5 cm spacings than at spacings of
20 cm or more; the late cv. NP(WR)-15 showed no significant difference
in yield with spacings between 20 and 2.5 cm, but over this range the
yleld u:: mo:;)than with spacings of 30 cm and 50 cm (PPR 1978/9 Tables
31-33, Fig. .

This year more detafled spacing experiments were carried out on
both Alfiso) and Vertisol, using two cultivars on each, with all combi-
natfons of three row-to-row spacings (30, 60 and 120 cm) and three plant.
to-plant spacings (2.5, 10, and 25 cm).

Materials and methods

Two medium duration cultivars (C-11 and BON-1) were planted on 28
June 1977 on a Vertisol in field (BA-4A). One early (T7-21) and one medium
(BDN=1) duration cultivar were planted on 9 July 1979 on an Alfisol in
field RA-29. The design of the experiment was a split-plot with cultivars
as main plot treatments and spacings as sub-plot treatments in three repli-
cates (sub-plot size: 9x6 M). The spacing treatments were varying row-to-
row (30, 60, and 120 cm) and plant-to-plant (2.5, 10, and 25 ¢m) spacings
to give a range of eight different populations (33,000 to 1,333,000 plants/
ha) with nine combinations of spacing (Table 12). The actual populations
at the time of harvest were considerably lower than the populations planted
at the highest densities on Alfisol (Table 12) as a result of plant morta-
lity due to water stress in the early stages of growth.

The first flush of pods in the early cultivar, T-21 were to a large
extent damaged by the pod borer attack since these plants were not prote-
cted with insecticide sprays, owing to a labour strike during this period.
However, the plants compensated for this damage by going on to produce a
second flush of pods. Yield data for this second flush were collected and
were analysed statistically together with the data for the normal first
yield of cv. BON-1. The plants in the sub-plots of cvs. BDN-1 and C-11
were left standing in the field after the harvest of the first flush (by
hand picking of pods) to go on to produce a second flush of pods. VYield
data for this second flush were collected and were statistically analysed.
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The phenology of the cultivars was as follows:

Soil Cultivar Date of Date of 503 Date of maturity Date of
sowing flowering First Second harvest
Flush Flush
Vertisol C-11 29-6-79  15-10-79 12-12-79 14-3-80 27-3-80
BDN-1 29-6-79 14-10-79 12-12-79 14-3-80 28-3-80
Alfisol T-21 12-7-79 8-9-79 10-10-79 28-12-79 , 3-1-80
BON-1 12-7-79 5-10-79 20-12-79 6-3-80 11-3-80

Results and discussion

Vertisol experiment:

On the Vertisol, the yields of plants in rows 30 cm apart were lower
at a plant-to-plant spacing of 2.5 cm than at 10 and 25 cms {Table 13).
This effect was statistically significant in the mean data from the two
cultivars. These results show that the highest population density of
1,333,000 plants/ha was super-optimal. However, at the lower densities,
there were no significant differences between the mean yields, indicating
a considerable plasticity of the plants over a wide range, from 33,000 to
666,000 plants/ha.

Last year, cv. C-11 planted in rows 150 cm apart gave a significantly
higher yield with 2.5 cm than 20 cm within row spacing {(PPR 1978/9, Table
32?. A similar result was obtained this year in the same cultivar planted
in rows 120 cm apart (Table 13). However, in cv. BON-1 there was no signi-
ficant difference in yield at different within-row spacings at this wide
row=to-row spacing.

The dry weight of the stems was lowest at the lowest population
dengity, and generally increased with closer within row spacing and with
closer row-to-row spacings (Fig. 6). A similar increase occured in the
weight of fallen leaves %Fig. 6).

The harvest index was highest at the lowest population density
(Fig. 8). This result, taken together with data for dry weight of stems
shown in Fig. 6, indicates that although at the higher population densities

26



SN SIRA LN
uLyy pa bujoeds moy

281 bu duds
jueid ;o |3A3| wmS

ay e bupoeds moy

SN bujoeds-03-jued
SN Bujoeds mou-03-m0y
(50°0=d) 0°S° 399343
9.01 9/01  ¥€0L  £SOL 6¥LL 996 2601 €801 186 ueay
901 8l0l  £0ll  ¥E6 020t 9cll 06 10lt 021 866 52
0801 1901 8801  SE0L €801l €Sl (0L 9601  L0LL 680l ol
0¥01L OSIL 691l 2611  690L 65Ul 646 006 b6 (S8 2
suves Bujoeds o 1NG  LI-) S 1-N0R L1-)  uedd  (-NQ§ : LI-) (w2) Bugoeds
Jue|d-03-jueyg w 02( W 09 w 0f jueid-0g-jue|d

"(08-6.61) 10S1342A © UO

sbujoeds Jue(d-03-3ue|d pue MOU-03-MOJ JUBIDHJIP 10 UMOUD SUBALI|ND 3O SPLILA R ‘£l 9|qeL

27



®ooc==® Seed yield

Bndl) Stom yinld
O ) Fallan Tea! wt.

I 150 {PeD.0Y)

<800

2400 -

2000 -+

1200 «

Yield, kg

800 ~

400 ~

0 ng Y Y T Y 1 T

¥ Y -y
100 200 300 400 500 600 700 800 900 1000 1100
Plant population (final) per hectare in thousands

Population usually
recommended

FIGURE 6. EFFECT OF PLANT POPULATION ON YIELDS OF PIGEOMPEA GROWN ON VERTISOL (NEANS FOR CVS.BDM-1 AND
‘ C-11) IN 1979 RAINY SEASOM,
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the dry weight of stems increased,’the 3ruur plant-to-plant competition
resulted in less of 1t being partitioned into seeds. This is in agreement
with results obtained with a range of different cultivars in previous years
(PPR 1975/6, Figs. 33-35; PPR 1976/7, Fig. 23).

There was no significant effect of spacing on 100 seed weight, but the
seed number per pod was significantly reduced with closer row-to-row and
plant-to-plant spacing.

Alfisol experiment:

The growth and yield of the cv. BDN-1 was considerably greater on the
Alfisol than the Vertisol. The total dry matter produced on the former
was 6227 kg/ha, compared with 4819 kg/ha on the Vertisol; and the yields
were 1315 kg/ha and 1118 kg/ha respectively.

As on the Vertisol, the plants showed a very considerable plasticity
in response to spacing, and the yields were similar over the whole range
of population densities (Table 14). There was a tendency for the yield
to fall off at the lowest planting density in the early cv. T7-21, but this
was not statistically significant.

The one exceptional feature of these results is that cv. BDN-1 produced
a considerably higher yield at a spacing of 60 X 10 cm than at any other
spacing. The population density of 166,000 plants/ha was similar to that
of the 30 X 25 cm spacing (133,000 plants/hag. and yet the latter showed
no sign of an elevated yield. Nor was any comparable response observed
in cv. T-21, or in cv. BDN-1 itself on Vertisol (Table 13). But although
it would be tempting to dismiss this result as a random variation, a very
similar increase was observed in the experiment reported in the following
section with a spacing of 50 X 20 cm on Alfisol; it therefore seems likely
that under these conditions a row spacing of around 60 cm and plant-to-
plant spacing of around 15 cm may be optimal.

As on the Vertisol, the dry weights of the stems and fallen leaves
were lowest at the lowest population density and increased at closer
within-row and between-row spacings (Fig. 7).

The harvest indices were generally higher on Alfisol than Vertisol,
but showed the same pattern of decline in response to increasing compe-
tition between the plants (Fig. 8).
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Agronomic implications:

The results of the experiments on both soil types show that there was
& broad yield plateau extanding over the range of population densities from
33,000 to 666,000 plants/ha (Figs. 6 and 7). QOnly in cv. C-11 was there an
indication of a fall in yield at the extremes of this range (Table 13).

The spacing usually recommended for medium duration cultivars such as
C-11 and BON-1 1s 75 X 30 om givin? a plant populations of 44,000 plants/ha.
These populations lie within the plateau regjon in which optimum yields are
cbtained on Vertisol, but may be sub-optimal on Alfisol. The data summarised
fn Fig. 7 show that there is no decline in yield even if populations are
increased more than ten-fold above those normally recommended. The use of
higher plant populations leads to considerably higher yields of stems and
fallen leaves (Figs. 6 and 7) and may also give benefits in terms of grain
yield on Alfisols. The fallen leaves contain approximately 1 5% nitrogen
(PPR 1976/7, Table 10). So with seed rates several times higher than nor-
mal, more nitrogen is added to the soil, and a larger quantity of stems
are available for use as firewood. These stems are, however smaller in
diameter and may therefore be of somewhat lower value per unit weight.

Comparable results were obtained in a trial conducted in 1978/9 with
cvs. BON-1 and C-11 on both Alfisol and Vertisol. At a population density
6 times greater than normal, the grain yield remained the same, but the
weights of stems and of fallen leaves increased by about 50% (Table 15).

Only a detailed economic calculations taking all these factors into
account would show whether, under given conditions, the additional bene-
fits would make the use of higher seed rates profitable. But in view of
the rising costs of nitrogen fertilisers and of firewood, this possibility
may merit serious consideration, In any case, at least on Alfisol, i1t
would seem desirable to increase the recommended populations to around
100,000 plants/ha (eg. with 60 X 15 cm spacing) tn order to obtain higher
yields of grain.

33



Table 15. Yield, stem dry weight and weight of fallen leaves produced
by cvs. C-11 and BON-1 grown at normal and high populations
densities on Vertisol and Alfisol (data taken from PPR 1978/9,
Table 28; stem dry weights calculated by substracting seed +
pod wall dry weights from total dry weight)

Normal population  High population LSO

(44,000 plants/ha (278,000 plants/ha
spacing 75 X 30 cm) spacing 30X12 cm)

Seed yield (kg/ha)

C-11, Vertisol 1702 1652 NS
C-11, Alfisol 1314 1184 NS
BON-1, Vertisol 1656 1873 NS
BON-1, Alfisol 118 1250 NS
Mean 1448 1489

Stem weight (kg/ha)

C-11, Vertisol 3028 4208 406
C-11, Alfisol 2701 4412 550
BON-1, Vertisol 2832 4128 375
BON-1, Alfisol 2361 3470 425
Mean 2731 4055

Fallen leaf weight (kg/ha)

C-11, Vertisol 1368 1869 220
C-11, Alfisol 87N 1801 250
BDN-1, Vertisol 1228 1867 155
BON-1, Alfisol 154 1104 202
Mean 1055 1660
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V1. SECOND WARVEST YIELDS

Pigeonpea plants go on to produce a second flush of pods if théy are
left standing in the field after the harvest of first flush. This chara-
cteristic perennial feature can be utilised to produce a second crop of
seed during late dry season when it would not be possible to plant another
crop without irrigation (PPR 1976/7; 1977/8; and 1978/9). The deep root
system of pigeonpea enables it to exploit reserves of moisture at depth
fn the soil profile late in the season.

In the spacing experiment described above, the pods were picked from
the plants of cvs. BON-1 and C-11 at the normal time of maturity to obtain
the first harvest yield. The plants were then left in the field, where
they went on to produce a second flush of pods. These were then harvested
to give the second harvest yield.

There was no significant effect of spacing on second harvest yields
on either Vertisol or Alfisol, The most striking feature of the results
was the large difference between the yields on the two soil types; the
yields were much lower on Vertisol than Alfisal (Table 16).

This result is surprising. Higher yields would be expected on
Vertisol than Alfisol, because more water should be available in the
former during the dry period when the second flush is being produced
(December - March).

However, a similar difference between soil types has been found
again and again. In Table 17, data from previous pirgecnpea physiology
experiments are summarised. Fuller details can be found in PPR 1976/7;
1977/8, and 1978/9. For ease of comparison, only yrelds from non-ratoo-
ned plants are shown, i.e, plants from which pods were picked by hand at
the time of the first harvest, and then left to produce a second flush
In all cases the spacings, times of planting etc , on the two soi' types
were similar,

The fact that the yields on Vertisol are consistently less than on
Alfisol indicates that some factor is inhibiting the growth of the plants
on the latter. The poorer growth of plants on Vertisol! during this period
is clearly visible in the field. Possible explanations are: ”



1) a build up of nematode worms or Other root parasites,
11) toxic factors in the Vertisol, especially in the deeper regions,
111) deficiencies of trace elements in the deeper regions of the soil,

fv) damage to the root system by cracking of the soil in the post-rainy
season,

These possibilities are at present under investigation.

Table 16. Mean second harvest yields on Vertisol and Alfisdl (1979-80)

Cultivar $011 Yield (kg/ha) I S.E
c-11 Vertisol 41.8~ 4.7
BON-1 Vertisol 56.1 ¥ 4.6
BON-1 Al fisol 252.6 N13.2

Table 17. Second harvest yields of pigeonpeas on Vertisol and Alfisol
in different years.

Second harvest yield (kg/ha)

Year Cultivar
Al fisol Vertisol

1976-77 No.148 882 263
AS-71-37 1167 414
1977-78 BON-1 -irrigation 704 334
+irrigation 1538 286
1978-79 BON-1 -irrigation 531 152
+irrigation 1093 372
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The dates of planting, flowering, maturity, and harvest for the
two cultivars on both Vertisol and Alfisol were as follows:

Phenology Vertisol Alfisol

C-11  BON-1 C-11  BON-1
Date of sowing  30-6-79  30-6-79 13-7-79  13-7-79
50% flowering 6-10-79  B-10-79 8-10-79  5-10-79
Ma turd ty 12-12-79 12-12-79 15-12-79  20-12-79
Harvest 9-1-80  9-1-80 3-1-80  3-1-80

Results and discussion

Vertisol experiment:

There were the significant differences in yield in efther cultivar
at ilhe three population densities (Table 18), demonstrating once again
the abflity of the plants to adjust to a wide range of gpacings.
As observed in the experiment reported in the previous section, the stem
weights and fallen leaf weights increased considerably st the higher popu-
lation densities; for example the latter increased from an average of 1.5
tons/ha at the spacing of 75 X 30 om to 3.5 tons/ha at the spacing of
30 X 12 cm (Table 18). The yield of cv. BON-1 was significantly higher
than that of cv. C-11.

The spacing treatments had no significant effects on 100 seed weight and
on seed number per pod.

Alfisol experiment:

In cv. BON-1 the yield was significantly higher at a spacing of
50 X 20 cm than at the lower or higher population density (Table 18).
In cv. C-11 the yields at 75 X 30 and 50 X 20 cm were not significantly
different, but as in cv. BON-1 the high population density was supra-
optimal and gave a reduction in yield. These results are in good agree-
ment with those of the row-to-row and plant-to-plant spacing experiment
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Table 18, Effect of population dergity on first and second harvest yields, stem
:;¥1ue:ght and fallen lefves in cvs. C-11 and BON-1 on Vertiso! and
sol.

First harvest Stem dry Fallen leaves Second harvest
109 yield (kg/ma) weight (kg/ha) (kg/ha) yleld (ka/ha)

Yertisol
Spacing C-11 BODN-) C-11  BDN-1 C-11  BON-1 ¢-N BON-1

30 x12 1256 1414  4368.99 4016.60 3469 3599 116 8

50 X 20 1298 1411 3333.49 3667.74 2007 2354 72 63
75 X 0 1329 14N 3556.70  3091.80 2064 895 120 9
Mean 1294 1432 3753.06 3592.05 2513 2283 103 79
L.S.D (51.)

Cultivars mn 1244 (NS) 2140 (NS) 9 (NS)
Spacings in

a (v, 132 (NS) 384 1067 106 (NS)
Cvs. in a ' -
spacing 193 (NS) 1281 (NS) 2231 (NS) 124 (NS)
Alfisol

Spacing  C-11 BON-1 C-11 BON-1  C-11  BON-1  C-11  BON-

30 X 12 1351 1456  3261.94 3068.70 3031 2504 261 232
50 X 20 1548 1728  3062.22 3010.75 1843 2083 295 249
75 X 30 1503 1351 2338.23 1888.99 1096 181 279 272

Mean 1467 1512 2887.46 2656.15 1990 1790 278 251
L.S.D (5%)

Cultivars 196 (NS) 853 (NS) 880 (NS) 70 (NS)
Spacings in

a Cultivar 193 412 792 115 (NS)
Cultivars

in a spacing 240 (NS) 934 (NS) 1041 (NS) 114 (NS)
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reported above where cv. BON-1 exhibited a significantly higher yield at
a spacing of 60 X 10 om {Table 18). This result indicates that the nor-
mally recommended spacing of 75 X 30 on may be sub-optimal for at least
some medium duration cultivars on sotls of this type. In fact i1t would
probably be better to change the standard spacing of 75 X 30 om to a
spacing of say 75 X 10 cmor 60 X 15 cm, giving a population of over
100,000 plants/ha in plantings of medium-duration cultivars under the
conditions prevailing at ICRISAT Center.

As on Vertisol, the higher population densities gave a significantly
greater amount of stem material and fallen leaves (Table 18). The average
weights of the latter were 938, 1963 and 2767 kg/ha for the 75 X 30,

50 X 20 and 30 X 12 om spacings respectively. As in the previous experi-
ment, the weight of fallen leaves was somewhat lower on Alfisol than Ver-
tisol.

The 100 seed weight and seed number per pod were mot significantly
affected by the spacing treatments.

Second harvest yields:

In agreement with the results of the previous experiment, the second
harvest yields were extremely low on Vertisol (average 91 kg/ha) and con-
siderably higher on Alfisol (average 265 kg/ha) as shown in Table 18.
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VIII. RABI PIGEBNPEA EXPERIMENTS

Ne conducted a series of experimants to investigate the growth, deve-
lopment, and yield of pironpm grown as a rabi crop (PPR 1975/6; PPR
1976/7; PPR 1977/8; PPR 1978/9). Results to date indicate (1) yteld levels
are comparable to those of the crop grown in the norma! (kharif{ season,
(11) yleld declines with later planting; September plantings give better
yields than October, and October than November, but increased plant density
will compensate for this decline in part, (111) early cultivars mature in
about 4 months and late cultivars in 5 wonths, the later maturing cultivars
usually giving the higher yields, (iv) irrigation in the vegetative stage
and again during pod filling can increase grain yield.

Last year (1978/9) in all our trials, yields were only about a third
of those in 1977/8. This was probably because of the nematode population
present in the field (PPR 1978/9 Table 3). Last year's experiments indi-
cated that the cyst nematode, Heterodera cajani can become a serfous pest
of pigeonpeas where they are grown repeatediy in the same field. Because
of the differential nematode damage, last year's results were not reliable,
even though general trends were similar to previous years.

This year similar trials were planned in order to collect more {infor-
mation on the interaction between time of sowing and cultivars, and between
time of sowing and plant density. Unfortunately, the September plantings
were 1iterally washed out by late rains, and the October plantings could
not be made because of a protracted strike by labourers. The trials were
sown only at the end of October and in early November.

The relatively low yield levels this year (less than 750 kg/ha in
unirrigated trialrj were almost certainly due to the late planting. In
1977/8, for example, the mean ylelds of cv. C-11 for mid-September, mid-
October and mid-November sowings were 1570, 1250 and 570 kgs/ha respec-
tively (PPR 1977/8).

Materials and methods

All of the experiments were sown in field B-10 on a deep Vertisol
which was not fertilized. No post sowing irrigation was given since
there was adequate moisture; irrigation was applied only in the optimum
conditions study. Hand weeding was carried out as required, and the crop
was sprayed to control insect pests.
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1. Amalysis of gmth= development, and yield in two hybrids and four
parents grown in rabi:

Two hybrids (MS-4A X C-11, and MS-3A X ICP-7035) and their four
parents, MS-4A(medium); C-11(medium); MS-3A(medium); and I1CP-7035(1ate)
were usgg in this study. Seeds were sown at 30 X 10 om spacing (33.3
:lgnisgm"; in four replications of randomized dlock design {plot size:

From four replicates, plant samples were taken for destructive
analysis on 40th day after sowing, and thereafter every fifteen days
until maturity. Samples consisted of 5 adjacent plants. Within the
plots in all four replicates, permanent quadrats were established from
which fallen leaves, pods, and flowers were collected throughout the
latter part of the growth of the crop. Leaf area was measured with
the help of automatic leaf area meter. At harvest, yield and yield
components, plant height and vegetative dry matter were measured on
plots. The level of major nutrients (N,P,K) were determined in the
plant material.

The phenology of two hybrids and their four parents was shown in
Table 19.

Table 19. Phenology of two hybrids and their parents

R Cultivars

. and Date of Date of 50% Date of Date of
No. hybri ds sowing flowering ma turity harvest
1. MS-4A 30-10-79 22-1-80 (84) 5-3-80 (125) 23-3-80
2. C-N 30-10-79 22-1-80 (84) 3-3-80 (123) 23-3-80
3. MS-4AxC-1N 30-10-79 20-1-80 (82) 3-3-80 (123) 23-3-80
4, MS-3A 30-10-79 24-1-80 (86) 6-3-80 (126) 23-3-80
5. 1CP-7035 30-10-79 20-1-80 (82) 3-3-80 (123) 23-3-80
6. ?g}gAXICP- 30-10-79 20-1-80 (82) 5-3-80 (125) 23-3-80

Figures in parenthesis indicate number of days

42



2. Time of sowir- X cultivar _;riwn

Twenty cultivars ranging in mmturity from early to late were sown on
20-9-79 and 3-11-79 in four replications of a ssgit plot design. Seeds
were sown on & spacing of 50 X 8 cw (25 plants ®) with an individual plot
stze of 4 X 4.1 M. At harvest, yield and yield components, and plant
vegetative dry matter were recorded per each plot on November sown plants.

The phenology of 20 cultivars sown in November was shown in Table 20.

3. Time of sowing X spacing trial:

Two cultivars, C-11(medium), and T-7(1ate) were sown gt four spacings,

49 X 16.3 cm (12.5 plants ™), 34.6 X 11.5 cm (25 plants &), 24.5 X 8.2 cm

50 plants ) and 17.3 X 5.8 cm (100 plants ) at each of two sowing dates
20-9-79 and 12-11-79) in four replications of a split plot design with sow-
ing dates as whole plots, cultivars as sub-plots, and spacings as sub-sub
plots (plot size: 4.0 X 4.1 M), However, the September sowings were 1{te-
rally washed out by heavy rains, and these plots were abandoned. The phe-
nology of two cultivars for November sown plots was as follows:

Cul tivar Date of sowing Date of 50% Date of Date of
flowering maturity harvest

c-1 12-11-79 27-1-80 (76) 18-3-80 (125) 26-3-80 (133)

NP(MR)-15 12-11-79 14-2-80 (94) 3-4-80 (141) 3-4-80 (141)

4. Optimum conditions for rabi pigeonpeas:

This study was designed to find out to what extent water and nutrient
shortages were limiting the growth of the rabi crop. Cv. C-11 (medium du-
ration? was sown at 30 X 10 cm spacings (33 plants m) in a split-plot
design with irrigation treatments as main plots and foliar spray of nutri-
ents as sub-plots (sub plot size: 3 X 3 M). The irrigation treatments were
(i) no irrigation, and (ii) irrigation applied 3 times during crop growth
season (on 19-1-80, 8-2-80 and 18-2-80). The following spraying treatments
were applied four times during crop growth season (on 17-1-80, 6-2-80,
18-2-80 and 3-3-80):
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Table 20. Phenology of 20 cultivars in the rabi varfetal study
S.No. Cultivars D'::fngf 2‘,‘::.::“:“ Date of maturity Dute of
1. P.A 2-11-79  14-1-80 (74) 29-2-80 (120) 5-3-80
2. 1-21 . 14-1-80 (74) 29-2-80 (120) 5-3-80
3. ICP-1 - 20-1-80 (80)  3-3-80 (123) 5-3-80
4. c-N . 17-1-80 (77)  3-3-80 (123§ 6-3-80
5. BON-1 .s 16-1-80 (76)  3-3-80 (123) 6-3-80
6. No.148 .o 18-1-80 (78)  3-3-80 (123) 6-3-80
7. AS-71-37 ‘e 20-1-80 (80)  3-3-80 (123) 5-3-80
8. JA-3 ve 20-1-80 (80)  3-3-80 (123) 5-3-80
9. ST-1 .o 19-1-80 (79)  3-3-80 (123) 5-3-80
10. HY -3A - 22-1-80 (82)  6-3-80 (120) 21-3-80
. 6997 v 19-1-80 (79)  3-3-80 (123) 5-3-80
12. 7035 .o 19-1-80 (79)  6-3-80 (126) 21-3-80
13. BON-2 - 1a-1-80 (74)  3-3-80 (123) 5-3-80
4. HY -4 v 12-1-80 (72)  3-3-80 (123) 5-3-80
15. 6982-6 v 22-1-80 (82)  3-3-80 (123) 5-3-80
16. 185-8 - 21-1-80 (81)  3-3-80 (123) 5-3-80
17.  PS-66 . 30-1-80 (90)  6-3-80 (126)  21-3-80
18. 7065 - 6-2-80 {97) 21-3-80 (1) 21-3-80
19. NP(WR)-15 - 9-2-80 (100) 21-3-80 (141) 21-3-80
20 7086 ve 21-3-80

6-2-80 (97) 21-3-80 (141)

Figures in parenthesis indicate number of days.
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T, » Distilled water # 750 1/ha (control)
T, * T,4Urea # 12 kg/ha
T3 . T]+ Urea + Single Super Phosphate @ 4 kg/ha

T‘ » TI+ Urea + Single Super Phosphate + Micronutrients mixture ‘Agromin’
@ 400 g/ha
T5 . T‘+ Micronutrients mixture ‘Agromin' & 400 g/ha

L]

Teepol was added to the spray solutions at 0.1% concentration as a
surfactant and wetting agent. The crop was harvested on 25-3-80.

Results and discussion

1. Analysis of growth, development, and yield in two hybrids and four parents

Data on the morphological characters of the plants are shown in Table 2.
No features of particular interest stand out, except for the fact that cv,
ICP-7035 had significantly fewer branches than the other cultivars in this
season, as it did in the normal season {Table 21).

The pattern of dry matter accumulation was similar in the hybrids and
their parents, as shown by the data in Fig. 9 and 10. The leaf area index

Table 21. Comparison of several morphological traits at maturity for two
hybrids and four of their parents of pigeonpea (per plant) grown
in rabi (1979-80)

: MS-4A MS-3A  S.Em LSD
Plant characters c-1 MS-4A X 7035 MS-3A X + (5%)
c-1 7035 -

Plant height (cms) 53.60 53.35  49.80 46.23 53.73 54.63 - 2.89 8.70
Stem diameter (oms) 0.40 0.41 0.3 0.46 0.40 0.40 0.017 NS

Total primary 6.55 5.73 6.45 2.35 4,53 5.08 0.3 1.09
branches

Total secondary 0.05 0.08 0.13 0.0 0.08 0.15 0.09 NS
branches
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reached & maximum at the time of flowering and then declined. The
maximum values were higher 1n cvs. C-11, and ICP-7035 (1.4) than in the
male steriles and hybrids fclose to 1.0); but these differences were not
statistically significant (Fig. 11).

The yield and plant dry weight data from the plot harvests are shown
in Tables 22 and 23. As in the normal season (Table 7), the hybrids showed
no significant heterosis for yield and dry matter production. The fact that
the yields of the male sterile plants were not significantly lower than those
of the hybrids or pollen parents indicates that adequate pollination took place,
efther because they produced sufficient viable pollen themselve§ and/or because
there was sufficient cross pollination from the non-sterile plants.

The changes in the percentages of nitrogen, phosphorus, and potassium in
the different parts of the plants were also similar in the parents and the
hybrids. One set of data is shown in Fig. 5. The pattern was similar to that
?Zeyigusly observed in pigeonpeas grown in the rabi season (PPR 1977/8 figs.

~16).

2. Rab{ pigeonpea cultivar trial

The phenological data (Table 20) for these 20 cultivars confirm the ob-
sarvations made in previous years that all the cultivars mature earlier when
planted in the rabi season (PPR 1977/8, and 1978/9). Agaim, as in previous
years, the harvest indices were higher and the 100 seed weights lower than in
plants grown in the normal season ?Table 24).

The yield levels were low owing to the late planting, But even with
thfs short growing season, once again the early cultivars (pusa ageti, and
7-21) performed significantly worse than medium and late cultivars such as
ICP-1, C-11, ICP-7065 and 1CP-7086 (Table 24).

3. Effects of plant population

In previous years, rabi pigeonpeas have given significantly higher
yields at a population of 50 plants m2 than at 13 plants m (PPR 1977/8,
Table 66; PPR 1978/9, Table 46). This year a similar tendency was obser-
ved with cv. C-11, but owing to high variability between replicates this
increase was not statistically sigmficant. By contrast, the yield of T-7
showed a tendency to decline at higher population densities {Tables 25 and
26) but again this was not statistically significant.
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Table 24.

S1.
No.
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Cultivars

P.A

T-21
ICP-1
c-N
BON-1
No.148
AS-71-37
JA-3
ST-1
HY-3A
6997
7035
BON-2

HY -4
6982-6
185-8
PS-66
7065
NP(WR)-15
7086

S.Em +
LSD (5%)

Total dry
wt./ha
(kgs)

]

1115.59
995.36
1744 .62
1393.45
1369.27
1263.44
1875.37
1226.05
1721.16
979.23
1541.30
1119.99
1328.20
1527.86
1337.00
1485.58
1620.72
1837.73
1868.28
2150.92

159.75
452.30

Grain
yield
kg/ha

2

268.09
270.04
573.32
467.25
475.07
434.26
663.25
386.36
561.34
357.53
463.59
397.36
491.20
393.69
465 .54
474.34
419.11
515.64
481 .67
550.34

59.42
168.2%

Harvest
index

()

3

24.27
27.43
33.56
33.47
34.60
34.38
35.16
30.76
32.52
36.70
30.12
35.79
37.32
26.07
33.58
31.78
26.17
29.23
25.69
25.37

2.34
6.63

100-seed
weight
(gms)

|

6.04
5.62
5.98
6.77
8.48
6.61
1.17
6.48
5.45
11.06
7.22
11.89
6.33
6.23
5.77
5.93
8.23
5.74
5.43
8.57

0.55
1.55

Performance of 20 pigeonpea cultivars in the rabi season

Pod Mo/
plant

14.15
16.33
24.18
11.28
16.15
17.68
18.50
16.28
10.80
13.73
12.83
14.75

. 20.25

25.38
20.55
13.47
12.33
29.25
22.03
17.08

3.00
8.51
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Contd...Tadble 24....

S1. Seed No. Plant Fallen Corrected Corrected
No. Cultivars /pod hefght/ leaves/ma total dry harvest

plant (kgs) wt/halkgs)  index (X)

6 7 8 9 10

1. P.A. 1.4 43.5% 114.32 1229.92 22.08
2. T-21 1.45 43.30 104.04 1099.39 24.97
3. Icpa) 2.22 56,25 192.06 1936.68 30.00
4. C-N 2.10 46 .40 181.59 1575.04 29.78
5. BON-) 1.79 44.28 218.47 1587.73 29.95
6. No.148 2.07 49.50 145.2) 1408.65 30.83
7. AS-71-.37 2.56 51.38 188.17 2063.54 32.06
8. JA-3 1.98 47.93 108.97 1335.01 28,18
9, ST 1.94 47.53 319.39 2040.55 27.4)
10. HY-3A 2.74 46.20 157.0% 1136.28 32.04
11. 6997 2.59 51.48 234,17 1775.47 26.02
12. 7035 2.53 50.05 188.25 1308.24 30.10
13. BDN-2 2.00 40.30 209.64 1537.84 32.10
14. HY-4 1.26 54.18 169.06 1696.91 23.12
15. 6982-6 2.12 51.98 228. 64 1565.64 28.81
16. 185-8 1.92 54.10 276.03 1761.61 26.93
17. PS-66 2.12 54.88 152.00 1772.72 24.02
18. 7065 1.97 68.78 282.19 2119.92 25.62
19. NP(WR)-15 - 1.88 69.93 210.28 2078.55 23.12
20. 7086 1.1 64.85 183.03 2349.46 23.36
S.Em + 0.18 3.% 51.87 185.78 2.02
LSD (5%) 0.51 9.49 146 .87 526.02 5.7
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Table 25. Effect of plant population on the grain yfeld of two pigeonpea
cultivars grown in rabi season (1979/80).

Grain yield/ha (kgs)

c-1 1-7 Mean
1. 49 x 16.3 em{12.5 plants/m‘) 459 375 a7
2. 34.6 x 11.5 cm (25 plants/m’) 500 323 412
3. 24.5 x 8.2 cm (50 plants/m®) 576 165 370
4.17.3 x 5.8 cm (100 plants/m?) 545 174 359

Mean 520 259

L.5.D (5%)
Cultivars 202
Spacings 143 (NS}
Means within groups 203 (NS)

Means of different groups 262 (NS)

¢cv. main plot 461
cv. sub-plot 35%
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Table 26, Effect of plant populatipn on dry matter production of pigeo
cultivars grown in rabi season ({979-31). e

Total dry wt/ha (kgs)

Spacing c-11 1.7 Mean
1. 49 x 16.3 cm (12.5 plants/a®) 1251 1447 1349
2. 3.6 x 11.5 cm (25 plants/m‘) 1288° 1600 1442
3. 24.5 x 8.2 cm (50 plants/m?) 1670 1163 1417
4.17.3 x 5.8 cm (100 plants/me) 1809 1672 1740
Mean 1503 1470

L.S.D (5%)

Cul tivars 329 (NS)

Spacings 482 (NS)

Means within groups 682 (NS)

Means of different groups 667 (NS)

cv. min plot 20%
cv. sub-plot 3%
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As in the rabi season 1977/8, the yield of the late cv. T-7 was
significantly poorer than that of the medium duration cv. C-11 when
planted late, in mid-Novewber (PPR 1977/8, Table 66). This is presu-
mably because of the more severe moisture stress to which the late culti-
var was exposed towards the end of the season, and indeed stress symptoms
were clearly observable in this cultivar, especially in plants at the
highest population density. In previous years cv. T-7 has been found to
yield just as well as cv. C-11 in September and October plantings. The
interactions between cultivars, spacing, and time of planting are being
investigated further.

4. Optimum conditions for rabi pigeonpeas

In order to investigate the factors that might be limiting yield in
rabi pigeonpea, in this trial plants with and without irrigation were
supplied with foliar sprays containing nitrogen, phosphorus and micro-
nutrients, both separately and in combination; these sprays were applied
four times, once at the end of the vegetative phase and three times during
the reproductive phase. The irrigated plots received three irrigations.

As in kharif pigeonpeas in previous years (PPR 1977/8, and 1978/9)
there was no significant response to spray treatments in growth or yield
(Table 27 and 28) or in any other character measured. Thase findings
indicate either that yield was not being limited by any of the nutrients
supplied, or that this method of application was ineffective.

In response to irrigation, there was a large overall increase in
growth and dry matter production, and the grain yields are approximately
doubled (Table 27 and 28). Significant responses to irrigation of rabi
pigeonpeas were also found in previous years (PPR 1977/8, Table 72;

PPR 1978/9, Table 55) indicating that the availability of soil moisture
is a major limiting yield, even though these deep black sofils retain
cansiderable quantities of water in the lower parts of the profile right
through the rabi season CPR 1974/5, Figs. 12, 14, and 15; PPR 1974/5,
Figs. 16 and 17).

Irrigation had no significant effect on seed number per pod, but
led to a significant increase in 100-seed weight (Table 29). The latter
result suggests that part of the reduction in 100-seed weight which occurs
when pigeonpeas are grown as a rabi crop is due to water stress. The ather
major factor responsible for this reduction may be the cooler weather. Our
previous finding that rabi pigeonpeas grown at a high density had a somewhat
lower 100-seed weight than those grown at low density (PPR 1977/8, Table 71)
may also be explicable in terms of increased water stress, since the former
would probably have been subject to some inter-plant.competition for water.
A similar tendency was observed this year, although the differences were not
statistically significant (Table 30).
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Table 27. Effect of irrigation and foltar application of plant nutrients
on total dry matter uction of pigeonpea cv. C-11 grown in
rabi season (1979-80).

Total di~ wt/ha (kgs)

+IRRI] - IRR] Mean
1) Defonised water 2250 1460 1855
2) Urea 227 1290 1781
3) PZOS 2189 1440 1814
4) Urea + PZOS 2103 1440 1772
5) Urea + PZOS + Micronutrients 2336 1397 1866
6) Micronutrients 2252 1414 1833

Mean 2234 1407
L.S.D (5%)

Irrigation (groups) 266
Treatments 245 (NS)
Means within groups 345 (NS)
Means of different groups 404 (NS)
cv. main plot 162
cv. sub-plot 133
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Irrigation also led to a significant increase in harvest index

(Table 31? which at 50% was the highest we have ever observed in pigeon-
peas. This is a result of considerable interest, since it indicates that
under certain conditions the efficiency of partitioning of dry matter into
seeds is cosparable to that of chickpeas and other physiologically annual

crops.
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Table 28. Effect of irrigation and folfar application of plant
nutrients on Grain yteld/ha (kgs) of pigeonpea cv. C-11

(black sofl)
Grain yield/ha (kgs)
+IRR1 -1RR1 Mean

1) Detonised water 1083 619 851
2) Urea 1132 511 821
3) PO 1081 6 857
4) Urea + PZOS 1055 548 802
5) Urea + P.O. + Micro- 1175 558 866

nutrient§ °
6) Micronutrients "N 565 848

Mean 1110 573
Irrigation (groups 187
Treatments 115 (NS)
Means within groups 163 (NS)
Means of different groups 233 (NS)
CY main plot 24%
CV sub-plot 13%
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Table 29. Effect of irrigation harvest index, 100 seed weight and seeds
per pod in cv. C-11

+IRR1 - JRR1 LSD (51!
Harvest Index (%) 49.7 40.7 3.2
100 seed weight (gm) 7.25 5.50 0.52
Seed No. per pod 2.81 2.77 0.15 (NS)

Table 30. Effect of plant population on 100 seed weight of two pigeonpea
cultivars grown in rabi season (1979/80)

100 seed wt. (gms)

c-N 1-7 Mean
1. 49 X 16.3 cm 7.06 7.90 7.48
2. 346 X 11.5 cm 7.13 7.31 7.22
3, 24,5 X 8.2 cm 6.08 5.98 6.03
4, 17.3 X 5.8 am 6.2} 7.38 6.79

Mean 6.62 7.14
LSD (5%) F (5%)

Cultivars 1.13 NS
Spacings 1.58 NS
Means within groups 2.23 NS
Means of different groups 2.21 NS

cv. main plot 14.55 (%)
cv. sub-plot 21.79 (%)



Table 31. Effect of foliar cpplicnﬁﬁun of plant nutrients on Harvest
Index (%) of pigeonpea cv. C-11 (black soil).

Marvest Index (%)

+IRR1 -IRR] Mean
1) Defonised water a1.n 42.29 45.00
2) Urea 49 .98 39.38 44 .68
3) PZDS 49.34 43.69 46.52
4) Urea + PZOS 50.36 38.30 44,33
5) Urea + PZQS + Micronutrients 50.43 39.91 45.17
6) Micronutrients 50.48 40 .43 45.46
Mean : 49.72 40.67
L.S.D 5% F (5%)
Irrigation (groups) 3.15
Treatments 3.33 NS
Means within groups 4,72 NS
Means of different groups 5.24 NS
cv. main plot 7.58%
cv. sub-plot ) 7.23%
81-0008
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