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ABSTRACT

Field experiments were conducted during kharif seasons of 2004 and
2005 lo study the influence of different environments created through different
sowing time on soybean cultivars at Hisar, The early sown crop (1* week of
June) accumulated higher GDD, HTU and resulted in maximum RUE and
HUE. Among the cultivars highest RUE and HUE was found in PK-418 cultivar

due to more dry matter production and LAL
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Sovbean (Glyeine max 1) 15 an
important source of protein and oil in human
diet. Optimum temperature for germination ol
soybean is approximately 30°C with base
temperature of 10° C (Ghadekar, 2001).
Soybean isone of the classical short day plants
and most of the genotypes respond as
quantitative short day plant (Lawn, 1989). The
varation of photoperiod sensitivity among
soybean genotypes allows the crop to grow
successfully across a wide range of latitudes.
Photoperiod influences the rate of
development m pre- and post flowering stages.
Changes i photoperiod and temperature are
reported to alter the happening of growth
stages, the srowth and partitioning of dry
matter of this photoperiod and thermo-
sensitive short day C, crop (Lawn, 1989).

MATERIALS AND METHODS

The investigation was carried oul
during two consecutive kharif scasons.

{2004 and 2005) at the research farm of
Department of Agrnicultural Meteorology.
CCSHAU, Hisar, (29° 10' N, 75°46' E and
215.2 mamsl). The experiment was laid out
in split plot design with four replications
keeping three dates of sowing viz., 1"and
37 week of June and 1% week of July in
main plots and four soybean cultivars viz.
SH 40, D5 9814, PK 416 and PS 1042 1n
sub plots. The crop was raised following
the recommended package of practices for
the region. The methods used to calculate
the agro-micrometeorological indices are as
oiven below:

Growing degree day was worked by
using a base temperature of 10 °C. The sums
of HTU for particular phenophase of interest
were determined by multiplying degree days
with actual bright sun shine hours.

Radiation use efficiency (RUE, g M1 ) was
caleulated by using the followmy formula:
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Radiation use efficiency = Biomass yield /
Radiation intercepted

Heat use efficiency (HUE kg ha'°C day™)
was computed by using the following
formula:

Heat use efficiency = Biomass vield / Heat
units required

RESULTS AND DISCUSSION
Accumulated growing degree days

The accumulated growing day degrees
(AGDD) to reach various growth stages
showed appreciable variation among the
dates of sowing and cultivars in both crop
seasons (Table 1).The early sown crop
accumulated highest growing degree days
to reach various phenophases (2733 and
2655"C day) followed by 3™ week of June
sowing. This was due to the availablity of
longer growth period for early sown crop.
Among the cultivars the highest growing
degree days were accumulated by cultivars
PK 416. Similar results were earlier
reported by Dhingra e af, {1995) and Sunil
(2005).

Accumulated helio-thermal units

The accumulated helip-thermal units
(AHTU) accumulated by the crop to attain
different growing are shown n Table 2. The
I week of June sown erop accumulated
highest AHTU (36476 and 35447°C day in
2004 and 2005, respectively), Minimum units
were accumulated 1 July sown crop.
Among the cultivars the highest helio-
thermal units required to reach physiological
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maturity were observed m PK 416 during
buth the crop seasons.

Radiation use efficiency (RUE)

Eadiation use efficiency (RUE) values
of soybean cultivars showed appreciable
variations {Table 3). RUE hased on
biological yield was the highest (2.38 and
254 ¢ MI") 1n 1st week of June sawing
followed by 3rd week of June sown crops
respectively. Among cultivars, highest RUE
were recorded in PK 416 followed by DS
9814 and were lowest RUE in PS 1042
during both years. The varation in RUE
arose because of the differential dry matter
production in four cultivars because of
variation in canopy structure and the LAIL
RUE depends mainly on three factors, viz.,
architecture of the canopy mtercepting the
radiation, photosynthetic efficiency of the
leaves in utihzing the intercepted radiation
used in production of dry matter and loss ol
dry matter due o respiration. Similar results
have been reported by Sunil (2005).

Hear use efficiency (HUE)

Heat use efficiency (HUE) of soybean
cultivars for biomass production and seed
vield under three dates of sowing based on
two year study are given in Table 4, Heat
use efficiency was the highest for 1* week
of June followed by 3" week of June sown
crop during both years of study. Among the
cultivars highest RUE were recorded in PK
416 followed by DS 9814 and lowest RUF
in PS 1042 during both crop growing
SeaAso,
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Table 1: Accumulated growing degree day (AGDD ° C day) to attain various phenophases
insovbean cultivars

| Phenopluses l ) 2iM4 [ B 20HS
SH | DS | PK | PS [ Mean |SH | DS [ PK | PS | Mean
40 ugtd | 416 | 1042 40 gg14 | 416 | a2
Sawing: 1" week of June
Fmergence 16 | ams | 162 | 1se | 17 137 | 162 | ez | 144
0% Flowering 1738 | 1777 | 19TE | 1733 1758 M6 | 1760 | 1746 | TT06 | 1729
| Pod Develapment | 2owy | 33 [ 23 | soss | 2302 | 2usk | 230m | 2290 | 2258 | 2919
Physiolazical Maturty Caror | 27s9 | o7se | zvov | apsd | Zess | 2ess | 2063 | 2645 | 26355
Sowing: 3™ weel of June
Emergence 17 Ml ] 4l 117 128 154 152 163 | 34 145 |
S04 Flowering 1630 1651 1651 LES 1635 1604 | Bdi 1646 1625 1630
Pod Drevelapment 1949 | 1949 1986 | 1936 1967 2114 2145 2142 Zia 130
Physiological Maturity 2221 | 2zse lozase | oam | 2237 | 2w | 2342 | 2552 | 2431 [ 2404
Sowing: 1" week of July
Emetaencs | 1106 132 [27 106 123 l 75 117 117 5 ! 141
50%: Flowering : 1247 15347 1347 | 657 1413 1474 1322 522 1501 | 5065
Pod Develapment 1718 | 1774 [ 1774 | 1713 174h I840 | TE84 | IBRS | 867 1871
_Physiologcal Matugity 2170 ] 2184 | 3584 2157 234 2256 | 2384 | 3268 | 2236 1265 |

Table 2 « Accumulated helio- thermal units (AHTU ® € day hrs) to attain various phenophases
in sovbean cultivars

Phenophiises 200 U1
sHan [ ps | PE | s Mean | SH40 | DS | P | B8 Mian
agl4 | 416 | 1042 | | 9814 | 414 142
Sowing: 1" week of June
| Errgence [ o2es | 2598 | 2006 | 2598 | 2432 | 2233 | 20m | 2em | i3 | 2512
S04 Flowering 25078 | 24595 | 24545 | 24078 | 24324 | 23628 | 24413 | 213 | 24152 | 24450
| Pod Development s1o3s | s1s28 | 3usag | sw0ss | 3ia9n | 3oess | i3 | 302 | 3096 | 30952

Phvsiniopical Mutunty a7 | se7Te | 36776 | 3nide pdTh | 35449 | 35449 | 35595 32204 EREEN
b B ) u i . : —
Sowing: 37 week of June

Emergence tes2 | 1on7 | togr | tesz | (san | 19w | 2257 | 2357 | 910 | 2083
$0% Flowering 17543 | 18319 | 18319 | 17s4s | 17932 | 2215 | 22708 | 22708 | I2aM | 298
Pod Developrent 22734 | 22734 | 23445 | 23445 | 23000 | 2s644 | J0053 | 29053 | 28648 | 28851

I"h__\fl;ln.'mgwul_\-1;1[||rih 2RI | 28349 | 28349 | 23081 28245 | 33487 | 35749 | 33867 13628 35683

Sowing: 1™ week of duly

T— hs2 | voxr | wewr | 1652 | imio | ioes | tess | tess | 1357 | 14z
| A0% Flowerng 17345 | 13319 | (3319 | 1TS |3432 | 20312 MEF | 20871 paaE 2662
| Pod Development 23730 | 23445 | 2348 | 22735 | 23w | zsua7 | 25463 | asaes | asast | 2ol

Py sological Moty | 28201 | 28349 | 3899 | 20081 | 282e5 | 29928 | 3omo | atnes | 2028 | 20866
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Table 3: Radiation use efficiency (g MI') of soybean cultivars under different growing
environments

Treatments 2014 — 2013
" week 3™ week I* week, Mean 1% week ™ week I week Mean
of June of Jung ol July of June il June of July
Riolomcal Biological
5H 40 217 200 1:52 2403 2:15 09 1.9% 2.07
DS98t4 | 2353 225 215 231 263 238 213 238
PE 416 | 243 230 226 240 2609 145 224 246 |
| PS 1042 | 210 |55 1.57 .97 2,05 200 | G0 1.98
Mean | 233 212 205 238 223 206
Ciran armin
SH 40 0.92 .87 | 132 .87 291 .88 .84 (.87
D5 9814 1.04 095 | 0o0 0.96 112 105 0.97 104
PR 416 113 1.4 ! (r98 .05 LIF | [0 1.0 1.07
PS5 1042 05t 35 (3 Bk 1.55 092 | 0w .86 (.89
Meen 1.00 091 (.47 toa | 007 0.92

Table 4: Heat use efficiency (kg ha'"C day™') of soybean cultivars under different growing
environments

Treatments ] 2004 25
| 1"week | 3%week | 1" week Mean PMweek | 3™ week 1" week Mean
of June of June al July of June of Jung of Julv
Biological [ Biological
SH 40 862 {.901 0,904 0882 | 0840 (1953 0,974 UA55
5 9514 11,540 {197 0,947 L9350 1016 LOST | 1040 1037
| PK 416 1.021 0.991 0.970 0.994 1128 | 1029 | Losl | LI06
f PS1042 {156 0.821 0821 | 0832 0914 0,534 | 0916 L8935
Mean 0520 0818 0.908 1 1013 O
- Cirain Cirmin
SH 4 331 0:370 | {1 360 (1360 0,397 40 0407 | U401
DS 9814 0,394 0405 | 0381 03,393 0431 0.450 0438 | o490 |
PK 416 0452 | 0430 | oai0 | o430 | o476 | o4ss | 0454 | p4m
PSS 1042 (380 0370 01 3460 0,370 0402 383 04435 0396
Mean 0.387 D391 | 037 0.427 0430 | 0425 |
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