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Abstract

: Field expenments were conducted on soybean (var. Col) during summer and Kharif seasons of

1996 with two irrigation schedules viz., 0.40 and 0.60 TW/CPE ratio and three methods of irrigation viz., all
furrow, alternate furrow and double row furrow irrigation coupled with three management practices which
included application of coirpith at 12.5 t ha' as soil muleh; KCI at 0.5 per cent foliar spray and control.
Higher grain yield was recorded during Mharif than summer. Scheduling irrgation at 0.60 TW/CPE ratio
through all furrow method along with coirpith application at 12.5 t/ha recorded higher gram yicld duning
both the seasons. (Key werds @ Soyhean, Water use efficiency, Irvigation management practices).

_ In soybean. delayed or excessive irrigation
“affect the growth and vield parameters. Irrigation
- management research in soybean will be useful (o
optimise water use and to achieve higher yields,
Hence, timely irrigation with relatively lesser
quantum of water is aimed to produce maximum
grain yield per unit quantity of waler used.
Modification of irrigation layouts in conjunction with
application of moisture conserving materials to soil
would considerably reduce the quantum of water
and the total evapotranspiration and enhance water
holding capacity of the soil. The present study was
carried out to optimise the irrigation scheduling,
irrigation methods and irrigation management
practices for soybean.

Materials and Methods

Ficld experiments were carried out at Tamil
Nadu Agricultural University, Coimbatore during
summer and kharif scasons, 1996 to study the elfect
of irrigation levels, methods and management
practices on growth, yield and water use efliciency
of sovbean. The soil of the experimental fields was
sandy clay loam, The available nutrienl status of
the soil was low nitrogen; medium phosphorus and
high potassium. The ficld capacity and wilting point
of the soil were 24.5 and 12,1 per cent respectively.
The bulk density was 1.30 g ec’; the soil pH and
EC were 7,9 and 0.43 dSm* reenectively. Sosvhean
cv, Col, with a duration of 85-90 days was used, as
the test crop. Irrigation scheduling was based on
the ratio between irrigatios water (W) and
cumulative pan evaporation (CPhj secorded Tor
LUSWE open pan evaporimeter.  The depth of
irrigation adopted was S0mm, The elfective rainfall
was calculated by the method described by Dastane
(1974).

The experiment was laid ont in 3 split plol
design with two irrigation levels viz., irrigation al
0,40(1) and (.60 (1) IW/CPE ratio and three

methods of irngation viz., all furrow (m ), alternate
furrow (m,) and paired row furrow or double - row
farrow {m} were allotted in main plots and four
managmnem practices viz., control (A,), coirpith
application al 12.5 t/ha (A,), kaolin at 3 per cent
foliar spray (A)) at 30, 45 ar.d 60 days after sowing
(DAS) and (KCI) at 0.5 per cent during peak
flowering stage (A,) in subplots were tried.
Recommended packagr—: of practices was adopted.
Biometric observations on plant height, dry matter
production (DMP), no. of pods per plant, test weight
of the grain and seed yield were recorded and the
resulls are discussed hereunder.

Results and Discussion
Plant height

Plant height was observed to be better in
kharnf season than in summer. Irrigation regimes,
methods and managements practices had no effecl
on the plant height during the early stage (30 DAS)
in both the seasons. Plant height at 60 DAS revealed
that irrigation at 0.6 TW/CPE ratio (l,) recorded
increased plant height of 50.6 cm dunnﬂ sunimner
and 53.4 cm during Aharif season over 0. £ TW/CPE
ratio (1)), Similarly al harvest slage also irrigation
at 1, recorded increased plant height of 60.2 cm
dunng summer and 62.4 cm during Mrarif over I
regime recording 54.3 and 58.4 om rcspeclnch
The increaged plant height in 1. could be attributed
to the availability of optimum [ével of soil moisture
whereas reduced plant height in 1 (0.40 [W/CPE
ratio) could be duc to inadequate soil moisture in
the root zone. This is in supporl of the results
obtained by Hoogenboom ef oof., (1987); Sharma and
Dixit (1988) in soybean,

In respect to different methods of irrigation,
plant height a1 60 DAS recorded increased values
under all furrow method to the tune of 2.5 and 6.7
cm during aommer, 4.1 and 6.7 cm dunng Kharyf
scason over double row lurrow and alternate furrow
metliods respectively.  This might be due 1o the
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Table 1 a. Effect of treatments on plant height and dry maticr production at different stages of soybean

Treatments Plant height (cm) Dry matter production (kg ha®)
30 DAS 60 DAS Harvest 60 DAS Harvest -
S K S K S K S K S K
Irrigation levels '
I, : 0.4 IW/CPE ratio 2020 2208 4586 4783 5428 5842 1334 1715 2638 2947
L : 0.6 IW/ CPE ratio 2020 2222 5058 5341 6024 6240 1787 2473 - 3609 3918
SE, 0oz 007 1.14 1.31 1.92 1.35 752 823 1146 1432
CD (P=0.05) NS NS 255 290 4.28 3.02 1671 1834 2553 319.0
Methods of irngation ' .
M, : All furrow 2023 2231 5008 5533 6025 62.70 1705 2194 3286 3595
M] » Allernate furrow 20,18 2220 4337 4866 5433 56.00 1558 2007 2962 3277
M, : Paired row or 2020 2225 4763 5125 5720 61.62 1653 2105 - 3122 . 3431
double row furrow
SE, 0.04  0.08 1.05 .13 0.70 1.25 363 386 546 564
CD (P=0.05) NS NS 234 2.51 1.57 278 808 860 121.7 1357
Managemen! Practices
A, : Control 20.17 2211 4405 5244 4988 5982 1321 1586 2900 3208
A‘ : Coir pith (@ 12.5 tha 2023 2214 5066 - 5525  60.10 63.72 1672 2100 3280 3597
A, : Kaolin 3% foliur 2020 22,12 4722 5252 5520 6025 1452 1766 3127 3406
spray :
h] + KCI 0.5% loliar 20,22 2212 4794 5293 5581 60,58 1574 1846 3180 3426
spray : '
SE, 0.02 0.06 0.56 081 0.63 073 205 3648 3709 43.14
cD N3 NS 1.13 1.65 1.27 1.48 415 7400 7523 8748
Interaction
IxM Absent Absent Absent SE, 5329 5683
CD (P=0.05) 11852 126.61
Ix A Absent Absent Absent SE, 5227 35324
CD (P=0.05) 12027 110.10
MxA Absent Absent Absent SE, 6127 35623
CD (P=0.05) 12670 116.28

S : summer season; K: kharif season

increased available soil moisture in both sides of
furrows in all furrow method. This findings are in
agreement with that of Ravi Bharatli (1994) in
soybean and Rangaraj (1991) in sunflower.

Significant increase in plant height was
observed in plots applied with coirpith as compared
to other managemeni practices at 60 DAS and at
harvest stage in both the scasons, The increase was
2.0 cm during summer and 3.0 cm during kharif
seasons over Kcl and Kaolin spray. Thc rcason
might be due to availability of betier soil moisture
environment as a result of coir pith application,
Similar results have been reported by Bharati.
el al., (1986), .

Dry maiter Production

In general DMP was found to be higher
during Kharif than in summer. Higher DMP was
recorded with irrigation scheduled at (.60 |W/CPE
ratio through all furrow method during both the
scasons. Increase in DMP under higher moisture

regime was the result of improved growth
components. This is in accordance with the findings
of Ramesh and Gopalaswamy (1992) Coirpith
applied plots recorded higher DMP than other
treaiments. This might be due to conservation and
release of more moisture to the crop to promote the
growth characters, Similar results were reported by
Liyanage and De (1989).

Number of pods per plant

Higher number of pods were recorded-in
higher moisture regime of 0.6 T'W/CPE ratio through
all furrow irrigation than-that at lower moisture
regime of 0.4 ratio.

Coirpith applied plots recorded higher
number of pods thun other treatments. Increased
pod mamber per plant with irrigation scheduoled at
higher moisture regime might be due to better
accumulation and translocation of assimilates
coupled with longer filling period. Similar findings
were reporied by Rajagopal and Velu (1995).
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Tuble 1 h. Effect of treatments on number of pods plant” test weight and seed yield
Treatments Number of Test weight Seed yicld
Pods plant’ (g/100 seeds) (kg ha)
S K S K S K

Irrigation levels -
I, : 0.4 TW/CPE ratio 31.80 34.54 10.180 10.182 1188 1296
I, : 0.6 TW/ CPE ratio 43.90 46.27 10.150 10.197 1560 1642
SE, 1.59 1.74 0.003 0.004 52.26 56.37
CD (P=0.05) 352 391 0.007 0.010 116,43 125.59
‘Methods of irrigation
M, : All furrow 44 28 47.76 10,120 10,192 1443 1525
M, : Alternate furrow 33.60 44.53 10.173 10.176 1296 1378

: Paired row or 4226 45.58 10.181 10.184 1362 1464
double row furrow
SE, 1.46 0.77 0.002 0.002 32.56 33.87
CD (P=0.05) 325 1.73 0.004 0.004 72.56 75.47
Management Practices
A, Control 30.46 34.23 10.170 10,171 1202 1284
A, : Coir pith @ 12.5 tha 4243 4535 10.189 10.197 1515 1597
A, : Kaolin 3% foliar 3823 4134 10.177 10.180 1355 1437
spray
A, 1 KCI 0.5% foliar 40.21 4323 10.183 © 10.188 1420 1504
spray
SE, 0.60 0.65 0.002 0.003 36.12 3723
cD 1.23 1.35 0.004 0.006 7325 75.52
Interaction )
IxM Absent Absent 22.91 56.49
SE,
CD (P=0.05) 51.24 125.86
IxA Absent Absent 2532 52.27
SE,
CD (P=0.05) 54.63 108.09
MxA Absent Absent . 2835 5520
SE,
CD (P=0.05) 58.64 114,15

S : summer season, K: kharif season
Test weight

The test weight was.influenced by irrigation
regimes, methods of irrigation and management
practices. Among the two seasons, summer sown
crop resulted in higher test weight than the crop
sown in kharif season in all the treatments. [rrigation
scheduled at 0.6 IW/CPE ratio had significantly
increased the test weight when compared to 0.4 matio,
Similarly, irrigation given through every furrow had
recorded higher test weight, followed by that at double
- row furrow than at alternate furrow method. With
regard lo management practices, coirpith application
at 12.5 t ba”' had improved the test weight when
compared to other practices tried.

Seed yield

The seed yield was higher during kharif
season than summer. Irrigation at 0.6 IW/CPE ralio

(1,) recorded significantly higher seed yield than
that at 0.4 TW/CPE ratio (1). Trrigation through all
furrow recorded higher seed yield followed by double
row furrow irrigation, whereas alternate furrow
irrigation recorded lower grain yield. Coirpith
recorded higher Seed vield followed by KCI and
Kaolin. This might be due to increased growth
parameters (plant height and DMP) and vicld
attributes (no. of pods per plant and test weight)
recorded by this treatments, These results confirm
the findings of Ravi Bharathi (1994),

Water used and water use efficiency

. Total water used was higher in Aharif season
than in sumemer (Table 2). Trrigation at 0.6 1W/CPE
ratio through all furrow method recorded higher
waler use amounting 1o 433 and 442 mm during
summer and kharif scason respectively whereas, the
lower waler use was with irrigation a1 0.4 IW/CPE
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Table 1 h. Water used and water use efficiency.
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Treatments Number of [rrigation  Effective = Total water Yield WUE -
irrigations water applied  rainfall used (mm) (kg ha') (kg ba mm')
(mm) (mum) ’
Summer
1M, 5 250 92 342 1255 3.66
II':"w-*i'2 5 147 92 239 1144 4.66
LM, 5 134 92 226 1194 5.26
LM, 7 350 83 433 1633 3.76
LM, 7 217 83 300 1480 4.93
LM, 7 202 83 285 1570 5.50
Monsoon
1M, 5 250 109 359 1337 3.72
M, 5 135 109 244 1195 4.89
I M, 5 122 109 231 1276 5.52
LM, 7 350 92 442 1714 3.87
LM, 7 209 92 301 1461 5,18
LM, 7 197 92 289 1652 5.71

ratio through double row furrow method consuming
226 and 231 mm in swmmer and kharif season
respectively.  The water use efficiency was higher
in 0.6 IW/CPE ratio through double row furrow
irrigation. This might be due to the fact that there
was proportionate yield increase to the quantity of
water used resulting in higher WUE. This is in
line with the resulls of Crabtree ef al., (1985),
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