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GROWTH ANALYSIS

35-39 January, 1989

IN PIGEONPEA (Cajanus cajan (L.)
AS INFLUENCED BY DATE OF

Millsp)
SOWINGS

K. BALAKRISHNAN' and N. NATARAJARATNAM®

An expariment conducted with pigeonpea in three different dates namely 21-2-84
(summer), 21-6-84 (monsoon) and 21-9-B4 (winter) revealed that significant higher

LAl and CGR was noticed in summear sowings.

The Dry Matter Accemulation (DMA)Y

was found to be also maximum in summer sowings. It was mainly Influenced through the

longer crappings period and also higher LAl and CGR. It was also evident from this studyf
that CGR in pigeonpea was more influenced by LAl rather than MAR,

Plant growth analysis is consi-
dered to be standard approach to
the study of plant growth and pro-
ductivity (Wilson, 1981). Such 2
study in pigeonpea has also been
carried out by number of workers
(Keatinge and Hughes, 1980 ; Pandey,
1980). These studies have been carried
out to compare the performances of
the varieties based on the growth
analysis. However, sludies on the
effect of environmental factors as re-
gulated by different date of sowing are
limited in pigeonpea. So, the present
study was aimed at to find out the
effect of date of sowing in the growth
analysis componants such as LAl
CGR and NAR in pigeonpea.

MATERIALS AND METHCDS

An experiment was laid out under
field conditions during the year 1984-
85. Six pigeonpea cultivars compri-
sed of three short duration (Co 5,
CORG 5 and UPAS 120) and three
long duration (CORG 7T, FLS 36T1T
and SA 1) were selected for the study.
Sowings were taken at three different
cates namely 21-2-84, 21-6-84 and
21-9-84, Design adopted was Ran-

domised Block Design with three re-
plications.  Uniform irrigation, plant
protection and cultural practices were
followed in all the three sowing dates.
Five plants from each replications were
removed at 30, 40 and 50 days after
sowing and also at first flowering,
60% flowering and harvést stages.
The leaf area was measured in LI-
COR 3100 conveyer belt leaf area
meter. The Leaf Area Index (Williams,
1246) and Net Assimilation Rate basad
on leaf weight (‘Williams, 1946) and
Crop Growth Rate (Watson, 1958)
were calculated at respective stages.
The total dry matter - accumulation at

the harvest stage was also measured
and expressed as g m—*,

RESULTS AND DISCUSSION

Leaf Arez Index

Data on Leaf Area Index (LAI)
(Table 1) revealed that it increased
as the age of the crop advanced upto
507 flowering and declined thereafier.

Summer sowing recorded (21-2-84)
sigmificantly higher LAl than the mon-

soon (21-6-84) and winter (21-9-84) .
sowings. The favourable high tem-
perature, solar radiation and sunshipe
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Table 1. Leal Arca Index (LAI)
Treaiments Cultivars Stages (Days after sowing)
{Date of sowings) 30 40 50 First 50%, flo- Harvest
Hlowering wering
Cob 0,038 0,22 1.20 3185 3.52 216
CORG G 0.037 0.25 1.27 3.02 3.2 2.65
UPAS 120 0.037 0.3 0.81 1.37 1.45 0.80
21.2-84 CORG 1 0.026 0.13 0.70 18.9 226 122
PLS 36111 0.034 0.18 098 24.2 275 181
SA 1 0.029 0.16 0.99 236 27.3 17.0
CO 5 0.054 0.14 0.29 0.63 1,186 0.73
CORG & 0.048 0.1 0.34 1.01 1.46 0.79
UPAS 120 0.043 0.09 0.25 0.43 0,53 0n.29
21.6-84 CORG 11 0.044 0.12 0,29 425 4,46 287
PLS 36111 0,038 0.11 0.28 3.56 434 281
SA 1 0.049 012 0.26 3.84 4.47 272
Co5 0.021 0.07 022 0.47 056 0.32
CORG 5 0022 0.06 0.18 0.39 046 0.30
UPAS 120 0.023 0.05 0:16 0.23 032 0.19
21-9-84 CORG 11 0.016 0.05 0.18 1.67 216 1.62
PLS 3611 0.023 0.07 0.23 1.65 205 1.71
54 1 L 0.019 0.07 0.23 1.74 2,53 1.56
SE co
Cualtivar 013 0.37
Sawing 0.08 T 0.26
Cultivar 7.23 8.65
sowing

hours which prevailed during that
period may be responsible for such
high LAl Similar findings were also
reported at ICRISAT. It was started that
summer sowing recorded higher LAl
than the rabi sown crop (Anon., 1982).
The long duration cultivars recorded
higher LAl than the short duration
cultivars in all three sowings. The
enormously high LAl in long duration
cultivars in summer sown crop (First
and 50% flowering) was due toits
spacing 45 X 45 cm coupled with lon-
ger cropping period. Wallis et al.
(1975) also reported LAl between 13
and 16 from Australian cool climatic

conditions.
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Net Assimilation Rate

Data on Net Assimilation Rate
(NAR) were presented in Table 2. As
expected, it decreased as time trend
in all the three sowing, Significant
difference could be noticed among
cultivars and sowings. Short duration
cultivars recordad higher NAR than
the long duration cultivars only in the
reproductive phase in all the three
sowings. This cultivar differences
could be . ascribed from its duration
as well as perennial nature of the long
duration in cultivars (Sheldrake, 1984).
_In the vegetative phase, (30-50 days)
summer sowing recorded higher NAR
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Table 2, WNet Assimilation Rale (g g'1 - dav't}

DATE OF SOWING AND PLANT GROWTH

Treatments : Cultivars Stages (Days after sowing)
{Date of snwing_s:l 30-40 a0-560 §0-First First flowering to  50%, [lower-
flowering 509 flowering ing ta harvest
CO 6 0.2838 0.3418 01673 00875 0.0408
CORG & 0.2573 0.3225 0.1585 0.04981 0.0478
UPAS 120 0.2332 0,3759 0.21585 0.0777 0.0269
21-2-84 CORG 11 0,2970 0.3320 0.0634 0.0285 0.0025
PL3 36711 02552 0.3466 0.0342 0.,0245 00013
SA 1 0.2516 0.5246 0.0718 0.0193 0.0006
Co s 0.26497 0.2128 0.2378 0.1428 0.1103
CORG & 0.2458 0.2317 0.2338 0.1260 0:0502
UPAS 120 01813 0.0287 0.3587 0.2191 0.2089
21-6-84 CORG 11 0.2344 0.2157 0.1828 0,0322 0.035%
PLS 3611 0.2412 0.2326 0.1800 0.1373 0.0293
SAa 0.1851 0.2202 0.1882 0.1124 0,0404
CO 5 0.1930 01970 0,1520 0.2380 01820
CORG 5 0.2030 0.0960 0.1910 0.3130 0.1820
UPAS 120 0.2020 0.2220 01720 0.4150 0.,2460
21-8-84 CORG 1 ¢.2120 0.2480 {,1680 0,0870 0.0530
PLS 381N 0.2190 0.2370 0.1520 0.0630 0.02390
SA 1 01890 0.2340 1470 ,.EI.TEED 0.0440
SE cCo
Culuivar 0.0016 0.0046
Sowing 0.0011 0.0032
Culbtivar x 0.0028 0.0080
Sowing

than the other sowings, whereas the
reproductive phase in the winter sow-

ing recorded higher NAR than the

others. These variations could account
for outgrowth of new leaves and also
associated with fluctuations tempera-
ture. The low temperature in the winter
sowings might have reduced the res-
piratory. loss and thereby higher con-
servation of photosynthates and thus

high NAR.
Crop Growth Rale

Crop Growth Rate (CGR) increa-
cad upto first flowering and declined

thereafter (Table 3). The significant

higher CGR in summer sowing might
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have stemmed from the higher LAl
rather than NAR. It is well known
fact that CGR is a product of NAR
and LAl Similar to LAl long dura-
tion cultivars recorded higher CGR
than the short duration cultivars. This
was clearly evident in the reproduc-
tive phase. Similar variations at cul-
tivar level in CGR has also been re-
ported by earlier workers (Sheldrake
and Narayan, 1979). It is a well es-
tablished phenomenon that CGR in
pigeonpea is more dependent uvpon
the LAl rather than NAR. The CGR
in pigeonpea is also influenced by
environmental factors. The higher
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Tahle 3, Crop Growth Rate {g. m—% - day=1)

Treatments Cultivars Stages (Days after sowing)
(Date of sowings) 30-40 40-50 50- First First flowe-  50%, flower-
fowering ring to 50" ing to hatvest
flowering
€O & 168 11.22 18.97 14.61  B.65
CORG b 1.69 10.85 16.97 15,98 6.86
UPAS 120 1:08 8,77 16.61 8.3 4135.
21.2-84 CORG 11 .1 6.57 13017 KER 2.87
PLS 361N 1.29 8.19 129.10 33,84 1.69
SA 132 8.9 128,63 29,22 0,78
CO S5 104 2.73 7.34 10.94 8.79
CORG & 112 3.44 9.27 14,15 7.32
UPAS 120 0.67 2.b2 7:67 6.59 '5.32
21-6-84 CORG 1 0.80 2,20 14,70 G.68 5.94
PLS 36111 0.83 2.29 13.14 2536 5.90
SA 1 0:63 2.08 19.42 2334 763
COB 0.52 1.39 2,52 6.29 5.66
CORG & 0.50 (.81 276 814 538
UPAS 120 0.44 1.44 1.91 6.78 4,85
21-9-84 CORG 11 D:42 1.44 672 10,04 5,29
PLS 361/1 0.50 1.63 6.18 5.09 332
SA 1 0.43 1.38 5.95 15.11 5,61
ok cD
Cultivar 0.24 0.68
Sowing 017 049
Cultivar ¥ Sawing 0.42 1.9

Table 4, Crop duration and dry matter accumulation

Treatmenis Cultivars Dry matter accumulation -Crap duration (days)
(Date of sowings) {g:m =1
cos 281.3 123
CORG & 4287 134
21-2-84 UPAS 120 267.3 126
CORG 11 56951 M0
FLS 2611 1141 18
SA 1 6032 224
€0 5 170.5 117
CORG 5 203.0 121
99-6-24 UPAS 120 125.3 109
CORG M Gan.7 178
PLS 3611 G38.8 182
SA 1 BEE.9 188
CO b 91.7 i12
CORG & 0g.2 18
UPAS 120 1.3 103
71.0-84 CORG 11 241.7 147
PLS 3611 219.8 154
SA1 2838 158
aE co
Cultivar 258 5B.Y
Seasons 18.3 41.5
Cultivars x Season 448 101.6

38
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temperature, solar radiation and sun-
shine "hours favour for higher CGR

through its influence on LAl
photosynthesis.

and

Dry Matter Accumulation and Crop
duration

As it is a quantitatively short day
plant, the duration of the crop varies
depending upon the date of sowing.
The duration decreases progressively
from summer sowing to winter sow-
ing (Table 4). This was mainly due
to the decreasing day length and cool
climate prevailed during the winter
season. The dry matter accumulation
(DMA) also decreased progressively
from summer to winter sowings, The
longer cropping period associated
with favourable climatic conditions in
summer sowing was the probable rea-
son for the high DMA summer sow-
ings. Chauhan et al. (1982) also re-
ported that April planting, recorded
more DMA than the December plan-
tings. The dry weight of the later
was only a tenth of the former.

From this study, it could be conclu-
ded that the summer sowing resulted
in significantly higher DMA than the
other sowings. This was mainly stem-
med through the LAl and CGR. It
was also evident that CGR is more
nfluenced by LAl rather than NAR.
A clear cut difference could be noti-
ced between short and long duration
cultivars. The duration of the crop
was decreased when sowing was taken
in June and September months,

as

DATE OF SOWING AND PLANT GROWTH
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