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Table 1- Physical and chemical characteristics of experimental field soil (soil depth 0-30

cm)
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Figure 1- The effect of water deficit stress on leaf areaindex of soybean in different

replacement intercropping patterns;, monoculture of soybean (A), 67% soybean+ 33%
millet (B), 50% soybean+ 50% millet (C), 33% soybean+ 67% millet (D).
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Figure 2- The effect of water deficit stress on leaf areaindex of millet in different

replacement intercropping patterns;, monoculture of soybean (A), 33% soybean+ 67%
millet (B), 50% soybean+ 50% millet (C), 67% soybean+ 33% millet (D).
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Figure 3- The effect of water deficit stress on dry matter of millet in different
replacement intercropping patterns; monoculture of soybean (A), 33% soybean+ 67%
millet (B), 50% soybean+ 50% millet (C), 67% soybean+ 33% millet (D).
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Figure 4- The effect of water deficit stress on dry matter of soybean in different replacement

intercropping patterns; monoculture of soybean (A), 67% soybean+ 33% millet (B), 50%
soybean+ 50% millet (C), 33% soybean+ 67% millet (D).
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Table 2- Analysis of variance (mean squares) of maximum leaf areaindex and dry matter of
soybean and millet in intercropping under water deficit stress condition

i e >y J).v o s )Jl..\’ s.i.io ool yiSlus
il - maximum leaf areaindex maximum dry matter
Source of &9l b
variation - millet .3, soybean | millet .3,
df soybean ¥33) Y 3 g ¥33)
".’ﬁ .. 2 0.356™ 0.553™ 6631™ 2962™
Replication
ol 2 6.329° 2277 113792 56795
Irrigation
a sl
4 0.498 0.230 3411 3142
Error a 1.060™
bylio cuds 20.951" 6.322" 263397" 191701
Intercropping
Culls’ (59501 x (55
<lrrigation 6 0.240™ 0.121™ 7852™ 3753™
Intercropping
b sts 18 0.457 0.136 3032 1967
Error b
Sk o pb - 18.30 16.77 14.12 12.12
CV (%)

Jogime e NStas 3 ) 50 Jliol mhaw jo o e csp 0 *%
*, and **: Significant at 5 and 1% probability levels, respectively; ns: non significant
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Table 3- Analysis of variance (mean squares) of maximum leaf areaindex and dry matter
of soybean and millet mixed canopy in intercropping under water deficit stress conditions

- b JS S b o5 ST b J5 i oole iSTus
Sled gl 6;, T gy
Source of variation df) Maximum leaf areaindex of M aximum dry matter of
mixed canopy mixed canopy
e
R l’; , 2 1.978™ 2650
eplication
| _«5):' 2 12.947" 265037""
rrigation
; s> 4 0.774 2812
rror a
byl cds 4 7.842" 13867
Intercropping
S sl )] 8 0.0730" 1506™
Intercroppingxlrrigation '
: 6"’; 24 0.511 1788
rror
s
= g/"’(;)”" - 15.16 6.99
0

Sosime e NStas 0 ) 50 Jlaol mhav 1o o e i g 4 *% o F

*, and **: Significant at 5 and 1% probability levels, respectively; ns: non significant

Table 4- Effects of intercropping and water deficit stress on maximum leaf areaindex and
dry matter of soybean and millet.

Lo Sy o w3 SSTos Sis ool GSlas
Treatments maximum leaf areaindex maximum dry matter
sl Lo a3 Wy Ced & Lo 53] W’J Ced #
Irrigation soybean millet mix soybean millet mix
canopy canopy
60 4422 2.61° 5.63? 489.12% 434.69° 739.052
90 3.70% 2.23% 4,747 386.41° 365.75° 601.73°
120 2.96" 1.74P 377 294.46° 297.10° 473.25°
bolio cuis
Intercropping
100S:0M 5.68° - 5.68° 613.33° - 613.33%
67S:33M 3.90° 1.26¢ 5.16% 41557° 193.08¢ 601.98°
50S:50M 3.13° 1.89° 5.01% 321.59° 322.15° 643.742
33S:67M 2.06¢ 2.42° 4.48° 209.48° 408.09° 624.247
0S:100M - 3.23° 3.23° - 540.08% 540.08°

5l (5l gime BN doyo gty Jleis] mhaws (oSSl (glasels aiz (g3l wlel gt p2 50 S e By > )l sla il
Means followed by the same lettersin each column are not significantly different according to Duncan' s
multiple range test (p<0.05)
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Figure5- The effect of water deficit stress on radiation absorption at different replacement
intercropping patterns of soybean and millet
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Figure 6- The effect of water deficit stress on radiation use efficiency of millet in different
replacement intercropping patterns, monoculture of soybean (A), 33% soybean+ 67% millet
(B), 50% soybean+ 50% millet (C), 67% soybean+ 33% millet (D)
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Figure 7- The effect of water deficit stress on radiation use efficiency of soybean in different

replacement intercropping patterns;, monoculture of soybean (A), 67% soybean+ 33% millet
(B), 50% soybean+ 50% millet (C), 33% soybean+ 67% millet (D)
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Abstract

To study the effect of water deficit stress on leaf area, radiation use efficiency and
dry matter production of soybean and millet in intercropping, a split plot experiment
based on randomized complete block design with three replications was carried out, in
2015 at the Research Station of Agricultural Faculty of Bu-Ali Sina University. The
main factor consisted of three levels of water deficit stresses (irrigation after 60, 90 and
120 mm evaporation from pan) and sub factor of five replacement intercropping
treatments sol cropping of soybean (100S), sol cropping of millet (100M), 67 % S+ 33
% M (67S:33M), 50 % S+ 50 % M (50S:50M) and 33 % S+ 67 % M (33S:67M). The
results showed that the highest leaf area index of soybean and millet in sol cropping
were 5.68 and 3.23 respectively. Severe water deficit stress significantly decreased |eaf
area index of soybean and millet by about 30.03 and 30.33 percent, respectively, as
compared to well-watered condition. The highest dry matter (613 and 540 g.m)
belonged to sol cropping of soybean and millet, respectively. Severe water deficit stress
reduced dry matter of soybean and millet by 39.87 and 31.556 percent respectively as
compared to the control. Radiation use efficiency of millet in (33S:67M), (50S:50M)
and (67S:33M) intercropping ratios were 24.85, 29.86 and 26.76 percent more than sol
cropping of millet, respectively. Radiation use efficiency of soybean reduced in the
intercropping. Mean radiation use efficiency of soybean in growing season ranged from
0.97 g.mj™ in the (33S:67M) ratio to 1.77 g.mj* in the sol cropping of soybean. The
results showed a negative effect of water deficit stress on radiation use efficiency of
both millet and soybean.

Key words: Absorption of radiation, Dry matter, Intercropping, Leaf area, Water
deficit stress.
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