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INFLUENCE OF SOWING DATES ON THE PHENOLOGY AND TRANSPIRATION
RATE IN PIGEONPEA

K. BALAKRISHNAN® and N. NATARAJARATNAM:®

Si¥  pigeonpea cultivars wero grown under three different dates of sowing
(21-2-84, 21-6-B4 and 21-9-B4) 1o examine the effects of environmental infjuence on
phenology and transpiration rate. Transpiration rate was measured at selectjve slages
of crop growth, Phenological observation wern aiso recorded, Dry matter accu-
mulation (DMA) and sced yield were recorded at hervest stage.

Days to first Hower opening. 509 flowering and harvest were reduced pro-
gressively from February te Septembar planting. Earlier flowering with shorter crop
duration was observed in September sowlings.

Transpiration rate increased upto 50% flowering and thereafter declined. It was
more in February sown crops ss compared to others. It had positive and significant
association with DMA and seed vield in all the stages of crop growth with the
highest corretation at 500 flawering stage.‘

plant, the DMA in pigeonpea is
mainly regulated by phenological and
physiological processes through the

Pigeonpea is one of the important
dry land pulse crop in India. lis
productivity is very low as compared
to other pulses. Generally, the
productivity is built through the
various physiological processes that

variations in the environmental factors

(Wallis et a/., 1880). Transpiration

rate is one among the many physiolo-
are taking place in different stages

ical f idi DM d
of crop cycle (Yoshida, 1972), ~ 9'°@ factor deciding the DMA an

seed yield, Information on the trans-

Proudction of a large amount of
biomass is one among the many dete-

rminants of the grain Productivity
(Upretty et 2/, 1979). Earlier studies
in pigeonpea also revealed that the
DMA is an important factor which
decides the productivity ( Ahlawat
et al, 1981; Ekshringe ef a/, 1983).
As 11 is a quantitatively shorter day

pirationin rate pigeonpea is scanty
(Rameshbabu ef a#/, 1982; Onium,
1983). So, an attempt has been made
in the present study to find out the infl-
uence of sowing dates on the DMA and

seed yield as influenced by phenology
and transpiration rate.
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MATERIALS AND METHODS:

The experiment was conducted
in Tamil nadu Agricultural University,

Coimbatore with six pigeonpea culti-
vars comprised of three long duration

(CORG 11, PLS 361/1, and SA 1)
and three short duration (CO 5. CORG
5 and UPAS 120) cultivars in three
different sowing dates viz, 21-2-84,
21-6-84, and 21-9-84. The experiment
was laid out under irrigated condi-
tions thrice in a Randomised Block
Design. Fertilizer was basally applied
at the rate of 20:40:0 (NPK) as
urea, superphosphate and muriate of
potash respectively at the time of to
sowing. The seeds were

given

INFLUENCE OF SOWING DATES IN PIGEONPEA

_During the growth period, the plants

were found to be free from wilt
and root rot diseases.

The meterological observations
during the whole cropping period
(21-2-84 to 262 85) were collected
and the monthly total and mean
were presented (Table 1). The data
on day length 11°N latitude were
calculated based on the monthly dew
register and summaries, C. F, Casella

and Co., Ltd., London.

Transpiration rate was measured
at b50th day after sowing, first

flowering (First flower opening), 50%

Rhizobium treatments before sowing. flowering and harvest stages in a
Table 2. Phenological Observations
Date of Days at Days ar 509 Days at Date of
Sowing Cultivars First Flowering Harvest Harvest
Flowering
CO 5 68 86 123 22.6 84
CORG 5 rA 92 134 3.7.84
21.2.84 UPAS 120 64 83 120 19.6.84
CORG 11 130 162 210 17.984
PLS 3611 138 169 218 25.9.84
SA 1 141 178 224 1.10.84
cCO 5 66 78 17 15.10.84
CORG 5 65 798 121 19.10.84
21.6 84 UPAS 120 58 69 109 7.10 84
CORG 11 117 134 179 16.12.84
PLS 3611 121 136 182 19.12.84
SA 1 124 1398 186 23.12.84
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£o 5 64 73 T 112 10.01.85
CORG 5 63 74 118 16.1.86
71.9.84 UPAS 120 57 66 103 1.01.85
CORG 11 89 104 147 14.02.85
PLS 361/1 92 110 154 21.02 85
EAT a5 112 159 26.02.85
fully expanded vyoung trifoliate leaf Wallis et a/.. 1980). The longer

from the top of the plant (PRawson
end Constable, 1980) with the use
of Ll- 1600 Auto Steady State
Forometer, LI-COR, Lincolpn, Neshraska,
6B8504-USA Five plants from each
replications were selected to attain
DMA  and seed vyield, Correlation
coefficients were worked out accroding
to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION :

Phenology :

Pigeonpea phenology is highly
susceptible to the wvariations in the
environmental factors because of its
quantitatively short day nature (Spence
and Fordham 1973). The present

study also confirms the above
findings that the days at first flowering

509 flowering and crop duration
were drastically altered by sowing
dates (Table 2). The reduction in
crop duration in September 21 sown
crop was due to the reduction in
the vegetative phase. This was mainly
attributed to the low temperature,
cool climate and shorter day length

prevailed during the particular (21 B-
84 to 26-2-85) period.
1975, Gowda and Kaul,

Abramas,
1982:

crop  duration in  February 21
sown crop was mainly  due 1o the
favourably high tempEréturE. sunshine
solar radiation, low relative humidity
and comparativey longer day length
bserved during that particular period.

TRANSPIRATION :

Transpiration rate increased as
time trend upto 507 flowering and
thereafter declined (Table é]. It was
significantly altered by sowing dates.
It decreased progressively from
February sown crop to September
sown crop. Comparatively, higher
transpiration rate in February sown
crop was mainly coincided with the
high temperature, solar radiation,
evaporation and low Relative humidity
prevailed during that cropping period
(Table 1). Transpiration rate also
varied among cultivars. This varation
mainly stemmed trom the differences
in the ability of individual cultivars
to absorb moisture from the spil and
to convert water inlo waler vapour
(Kakde, 1985),

CROP PRODUCTIVITY :

The DMA as a measure of assi-
milate efficiency decreased from
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February 21 to September 21 sown
crop (Table 4). Apart from the
favourable environmental conditions
in the February sown crop, the longer

INFLUENCE OF SOWING DATES IN PIGEONPEA

for vyield productivity in pigeo-pea
similar to that of DMA. Comparatively
(Balaktishnan, 1986), the seed yield
also followed the trend higher seed

crop duration  was also responsible vield and DMA was noticed in the long
for the high amount of DMA. Since duration cultivars than the short
high DMA is one of the pre-requisites duration cultivars.
=2 +1
Table 3. Influence of Sowing Dates an the Transpiration Rate (Ug. em s)
Sowing STAGES
Dates CULTIVARS
50th Day First 50%, HARVEST
After sowing flowering fiowering
CO s 38.74 40.89 43.26 18.61
CORG 5 46 42 44 Bb 45.16 21.45
21-2-8B4 UrPas 120 47 .21 48.91 47.31 22.60
CORG 11 46.40 37496 48.40 31.66
PLS 3611 44.10 45.31 47-61 27.60
5A 1 43.20 44.62 46.81 24.85
MEAN 44.52 45.42 46.43 23.63
cO & 36.23 3721 37.50 22.81
CORG 5 37.17 38.26 38,21 24.85
21-6-8B4 uras 120 38.87 38.92 38.98 27.43
CORG 11 38.87 40.24 38.54 28.37
FLS 3611 36.30 36.60 37.28 28.14
5A 1 36.50 37.40 38.92 A0.14
MEAN 37.51 J8.11 3B.57 27.12
Co 5 30.97 32.47 30.80 20.84
CORG & 37.63 38.74 30,67 20.65
21.9-84 upas 120 37.47 38.40 30.73 22.45
CORG 11 3717 32.00 31.36 18147
FLS 361/1 35.10 36.00 30.29 23.18
SA 1 34.93 30.21 26.80 12.67
MEAN ' 3705 35.80 30.44 20.83
SE cD
CULTIVAR 0.346 _‘-'LETE e
SOWINGS 0.245 0.963 **
SEASON X CULTIVAR 0-599 1.697 **
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Table 4. Effect of sowing dates on DMA and seed vyield
-2

Seasun Cultjvars DMA (G -m-) Seed Yield {g- plant)
Co & 391.3 41.20
CORG 5 428.7 4790
SUMMER UPAS 120 267.2 33.58
(21.2.84% CORG N 58951 60.60
PLS 3611 §114.1 178,95
oA 1 6287.1 186.68
ME A& 3187.3 10B.12
cCo 5 1705 28 50
CORG 5 203.00 30 60
UpPAS 120 1253 24.80
KHARIF CORG 11 §00.7 28.60
(21.6-24) PLS 361/1 683.8 50.40
SA 1 668.9 59.10
MEAN 408.7 37.23
ChO 5 9.7 13 40
CORG & 8g.2 16.74
UPAS120 71-3 1007
REAB! CORG 2417 35.87
(21.9.84) PLS 3619 19,8 25.67
SA 1 2836 73.16
MEAN 167.7 23.15

SE cD SE cD

CULTIVAR 25.97 5EB.G66** 0-853 2.872¢

SEASON 18.37 417.66%* 0.674 2.031*

CULTIVR X SESONM 44.98 101.62% 1651 4.876%*

Correlation coefficient was woiked
out by pooling the all the three
dates of sowing between crop
productivity and seed yield (Table 5).
It revealed that there was a linear
relationship  between  transpiration
rate and crop productivity. The highest
correlation was obtained at 50%
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flowering both in DMA_|r=ﬂ.EEE4“}
and seed yield (0.6815*%). It is well

evident from this study that the
transpiration rate is a measure of
physiological potential, which is

directly related to crop productivity,
Similar relationship in pigeonpea was
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obtained by
(Onium, 1983).

earlier findinge

_ In Summary, the present study
pointed out that the phenology of
pigeonpea is highly wvariable under

different enviromental conditions
Earlier flowering and shorter crop
duration was achieved under cool
climate coupled with shorter day

length. Seed yield was dependent
on the DMA and crop duration.
A linear relationship could be obtained
between both seed vield and DMA
with transpiration rate.

Table §. Correlation af Transpiration with
DMA and Seed Yield

Transpiralion rate

-2 -
{ug ecm. 5] D& Seed yield
50th day afier sowing O.54B6** 0.5184**
First llowering 0.5715%* 0.5014%*
50%, (towering 0.6394%* 0.,6815"*
Harvest 0.5758%* 0.4748**

** Signiticant at 0.05%, probability.
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INTERCROPPING IN RAINFED RAG/

M- N. BUDHAR®* and N- GOPALASWAMY*

Field experiments were conducted for

two years (1982-1983) under rainfed

conditions at Regional Research Station, Paiyur to identify the suitable intercrops. Lablab,
redgram maize, sorghum, soybean and greengram as intarcrops in rag/ each at 4:1, 6:1

and B:1 ratio was compared with pure crop
grain yield than in intercropping systom-

of ragi- Ragi as pure crop gave higher
Intercropping systems gave higher net

income than the sole crop- Raising ragi with greengram at 4:1 ratio gave the highest -
net income (Rs. 2374/ha) compared to pure crop of rag/i (Rs. 1991/ha).

Intercropping is a potential agrono-
mic practice that can Increase the
productivity per unit of land and
offer an insurance when the season
is unfavourable. The success of any
intercropping system would depend
upon crop compatibility. Hence it is

important to select the intercrops
carefully on the basis of their mutual

competition and benefit of association.

Ragi (Fleusine coracana) is grown in an

area of 1.29 Lakh hectares in the
northwestern region of Tamil Nadu,
comprising Dharmapuri  and Salem

districts, About 85 percent of this
area is rainfed. These districts have

the benefit of both south-west and
north-east monsoon rains, the distri-

bution being respectively 50 and 35
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