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ABSTRACT
To evaluate the yield and yield components of sugarcane (Saccharum officinarum L.) and legumes, harvest
index of sugarcane and land equivalent ratio in intercropping of sugarcane and legumes, experiments were
conducted as randomized complete block design with 14 treatments and four replications during 2016-2017
at two locations (Dehkhoda Sugarcane Agro-industry Co. and Emam Khomeini) in Khuzestan province.
The treatments were pure sugarcane, pure soybean (Glycine max L.), pure cowpea (Vigna unguiculata L.),
pure soybean stand + rhizobium, pure cowpea stand + rhizobium, pure su%arcane stand + mycorrhizal,
intercropping of sugarcane with cowpea, intercropping of sugarcane with soybean, intercropping of
sugarcane with cowpea + rhizobium, intercropping of sugarcane with soybean + rhizobium, intercropping
of sugarcane + mycorrhizal and cowpea, intercropping of sugarcane + mycorrhizal and soybean,
intercropping of sugarcane + mycorrhizal and soybean + rhizobtum and intercropping of sugarcane +
mycorrhizal and cowpea + rhizobium. Combined analysis of variance showed that different treatments had
significant effects on yield and harvest index of sugarcane, land equivalent ratio (LER), cowpea seed yield,
number of pods in cowpea and soybean, weight of 1000- grain of cowpea, length of pod of cowpea and
soybean and number of nodules and dry weight in cowpea root. Different locations also had a significant
effect on yield and harvest index of sugarcane, cowpea seed yield, number of pods in cowpea, weight of
1000- grain of cowpea and soybean, length of pod of cowpea, number of nodules and dry weight in cowpea
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root and harvest index of soybea. LER in all treatments was higher than one, indicating the beneficial effects
of intercropping. The best results were obtained in sugarcane (inoculated with fungi) and cowpea

(inoculated with Rhizobium).

Keywords: Harvest index, LER, mycorrhiza, Rhizobium, yield.
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Table 1. Physiochemical properties of experimental soil (soil depth: 0 - 30 cm).

Soil EC (ds.m™) pH P K Total
texture (mg/kg) (mg/kg) Nitrogen (%)
First location (Dehkhoda) (before planting) Silty clay 3.02 79 12.89 258 0.07
Second location (Emam khomeyni) (before planting) Clay loam  4.28 8.8 11.5 240 0.05
First location (Dehkhoda) (after legume harvest) Silty clay 2.58 7.96 13.31 252 0.16
Second location (Emam khomeyni) (after legume harvest)  Clay loam 3.7 8.9 11.86 236 0.12
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Table 2. Climatic properties of the experimental areas during the research.

Location Average air temperature) C°(
e 2 ¢ 2 2 e o ¢ = = T =& & = o 9= o=
Dehkhoda 37.2 345 278 230 139 137 125 177 238 313 348 374 380 353 288 231 14
Emam 386 362  29.1 236 149 149 132 183 244 325 368 39.6 397 36.6 303 243 ’1/5.
Total rainfall) mm( >
2 22 2 2 2 e 2 = 05 = 5 = = = = 5
= ¥ & & 2 & & & 2 & £ 2 2 2 & 35 &
Dehkhoda 0 0 0 0 213 354 6.0 240 245 1.8 0 0 0 0 0 0 19
Emam 0 0 0 0 173 165 52 129 156 038 0 0 0 0 0 0.1 18.
Average relative humidity) %( ’
© © © © ° © © © = = = =~ ~ = = = =
Dehkhoda  41.1 42.6 451 487 567 68.6 587 532 505 363 28 36.8 41.8 468 372 536 23.
Emam 30 27 29 §4 49 60 54 47 43 30 255 33 41 44 35 49 57
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Extracted from the Meteorological Organization of Khuzestan Province
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I, Purity
2, Land equivalent ratio
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Table 3. Combined variance analysis of the effects of locations and different treatments onyield, yield components and harvest index of legumes, sugarcane and nitrogen
stabilization nodes in bean root sand LER.

Mean Squares (MS)

- 3 z 2 3 Z = = 3 Z 2 Z3 - & 3 3
E 2 2 g g5 8¢ 82 3 ¥ g2 88 w:5% 228 3 5 « 2 5 o
3 @ o 2 P =2 = 2 s a g 2 2 g el <4 g~ 2 S < 8 S £ < 5
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“ - z z = 5 z 5 3 & Z & Z 2 ° IR = =
Sources of
variations
Location 1 1.729™  0.011™  2914.08 " 1.021™ 50.021% 892.69™ 9.90™  0.083" 19.13" 0.001™ 643338.52™ 18.007 ** 3642 ™ 8.628 ™ 2233441 317.127"
Replication 6 0.09 0.002 308.361 45.965 140.299 25.688 0.134 1.748 4.275 0.043 11610.16 0.246 11.204 0.002 5.454 10.158
(Location)
Treatment 5 2.114™  0.008™  3174.05™ 7.371° 851.388™ 25.57™ 934"  0.171" 3.885™ 0.02" 1726992.188" 214" 0.579 ™ 0.006 ™ 83.881"  40.484™
Treatment x 5 0.014™  0.001™  50.583 " 4,071 42.821 ™ 1.238"™ 0.187 0.159™ 5.521™ 0.019™ 50508.1217" 0.533" 4.34™ 0.001 ™ 2.643™ 2.069™
Location ns
Error 30 0.012 0.004 57.728 2.865 40.982 16.038 0.336 0.072 3.873 0.026 2077.343 0.162 0.9 0.004 0.374 0.442
CV (%) - 10.96 9.65 5.38 4.89 3.84 2.53 5.09 5.11 11.77 6.21 5.24 3.77 9.47 7.33 14.57 10.73

DS g BB 929 pac g 2o )0 SO g iy Jlio v o le pxe o ey ms g

%, and ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 4. Mean comparison of legumes yield and yield components affected by different treatments.

Treatment seed yield Number of Length of Weight of Treatment Number Length of
of cowpea  pods in cowpea pod of 1000- grain of ofpodin  pod of
(t/ha) (per m?) cowpea (cm) cowpea (g) soybean soybean
(cm)
Pure Cowpea 1.739¢* 586.4° 17.54° 218.4° Pure soybean 57.25° 5.1°
Pure cowpea + Rhizobium 2.713¢ 627.1° 19.56* 232.4° pure soybean + Rhizobium 57.21¢ 5.17°
Intercropping sugarcane 1.761% 575.8¢ 17.88° 212.6° Intercropping sugarcane 58.5%¢ 5.26%
with cowpea and soybean
Intercropping sugarcane 2.716" 604.6° 19.7¢ 235.6" Intercropping sugarcane 59.13% 5.27%®
with cowpea + Rhizobium and soybean + Rhizobium
Intercropping sugarcane+ 1.847° 576.9¢ 17.89° 217.4° Intercropping sugarcane+ 59.63° 5.31%
Mycorrhizal with cowpea Mycorrhizal and soybean
Intercropping sugarcane+ 2.727% 604.5° 19.89* 235.5% Intercropping sugarcane+ 59.13% 5.52¢

Mycorrhizal with cowpea +
Rhizobium

Mycorrhizal and soybean+
Rhizobium

(00 S518) Wl (gl pre Dglas i S e By SO 0 g o 0 aS ola Sl r
*: Means with the same letters in same column are not significantly different (Duncan 5%).

als 138 (535 (9, w20 S gehams 50 (5l sixe 3
slagSh axdls bgw 5 b pda Lod
2 957 Coeal bl A8 » 053] (sosmsil,
9 3o 5l eslinl b siilys o yhumgm (59,5 43jlge
o Sl g 0,8lee gl ol el (o bl
U5 @ olgse ol oz 5l a5 gl GlalS ol
5 sBee Sl (JI 4 gase Slawd o
Ramezanian, ) 5,5 o Lil oLS o lsl cols als
4 ol mir Lagd o e ()59 00 5 i (2008
Sl 4 ol Hlade 0 5eS 5 655L b mdls sl Lo
slajlod o 50 (F Jga2) codls Bl el g
el iz Logl oyl 59 525 (6L L o el
et 3l Pt S b bl ciS lajlas jo

bigaw 9 sl iy Lugd @il 150 0359
&l 5138 0535 95 & losire 3B 95LsS (slalows
adls ao s S Jis | maw o Ll s Lo
Sl sme Dglds dajled cpl a5 Jl> o (Y Jgoz)
OLES E505e (nl 5050 sbml g &l e ()35 )0
Low b opomonl, ySh Gadd Canjen saino
bsgi oad ail)l 4zl b gusan azis Gl wllio
Koo Slllas mbs S5, 5 (2011) Ghodrati
Seyedi & Sharifi, 2014: Shrivastava et ) -y aise
i pas Jdo wls allb e @l 2009
555 3 WU slad 2l aalllan ;5 g L pymsal,
SE 3 psinli paapl) 9l (o g 2D
(oS sl Jome il ol alllan 5 50 3l



QY YA gl oF 5,Les DY 8,50 ¢l pl £y LS pole

J32 o559 (Gamini et al., 2009) Wg g0 Y55 )0
Joee 5l e Jl oo 5o Lgs 5 (Ll o Ll il
@ bgrye Conl (Sen £5590 (nl (O J592) 392 p9o
Jol doee 5o S e plend 5 (Sa3d slo Sy

OV Jguz) ail pgd e 4y S

) esbse ool Sy il iz Lyl alls cts
Sl s als )5 i olS cute (B @ e
Ly S sl i a5 aas o lis slasdlas =L

@ls s 0y39) o Sl sliz! alS Coge o aises

Lol aa) 3 039y 00 ol sloe T Sl (59 9 Sl g St Sl (el 5 9 yShee 5 Sle dulie -0 Jgur

05T lejless b cos (L iz Gk oz
Table 5. Mean comparison of yield and harvest index of sugarcane and number and dry weight of nodules
in the bean roots affected by different treatments.

Treatment Yield of Harvest index of Treatment Number of nodules in Dry weight of
sugarcane sugarcane (%) cowpea root (per m?)  nodules in cowpea
(t/ha) root (g/m?)
Pure sugarcane 103.3%" 88.60° Pure cowpea 423.4° 6.9°
Pure sugarcane + Mycorrhizal 109.23% 88.99 Pure cowpea + Rhizobium 1288.0% 9.78°
Intercropping sugarcane with 107.6¢ 89.91° Intercropping sugarcane with 458.9¢ 6.96°
cowpea cowpea
Intercropping sugarcane with 104.3¢ 88.76° Intercropping sugarcane with 1268.0° 9.76°
soybean cowpea + Rhizobium
Intercropping sugarcane with 107.5¢ 90.33° Intercropping sugarcane+ 457.4¢ 7.05¢
bean+ Rhizobium Mycorrhizal with cowpea
Intercropping sugarcane with 104.37¢ 88.88¢ Intercropping sugarcane + 1326.0* 10.26*
soybean + Rhizobium Mycorrhizal with cowpea +
Rhizobium
Intercropping sugarcane + 111.0° 03.75% e i
Mycorrhizal with cowpea
Intercropping sugarcane + 109.39° 90.4° e s
Mycorrhizal with soybean
Intercropping sugarcane + 109.57° 90.53°
Mycorrhizal with soybean+
Rhizobium
Intercropping sugarcane + 111.6* 03.8% e s

Mycorrhizal with cowpea +
Rhizobium

(0 5SSle) w3, (g ylo s Dl caiins S i By S 0 giew 0 50 &S ol Kbk %
*: Means with the same letters in same column are not significantly different (Duncan 5%).
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Table 6. Mean comparison of yield and yield components of sugarcane, soybean and cowpea, and nodules

number in cowpea root affected by different locations.

Characteristics

First location Second location

Yield of sugarcane (t/ha)
Seed yield of cowpea (t/ha)
Harvest index of sugarcane (%)
Harvest index of soybean (%)

Weight of 1000- grain of cowpea (g)
Number of pod in cowpea (per m?)
Length of pod of cowpea (cm)

Weight of 1000 grain of soybean (g)
Number of nodules in the cowpea root (per m?)
Dry weight of nodules in the cowpea root (g/m?)

113.14* 92.51°
2.44* 2.00°
92.51* 88.52°
49.6* 48.7°
226.53° 223.22°
603.66" 588.08°
19.21% 18.1°
162.83° 154.2°
985.95% 754.41°
9.1° 7.84°
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Table 7. Mean comparison of yield and harvest index of sugarcane, harvest index of cowpea and number
and dry weight of nodules in the bean roots affected by interaction of treatments and locations.
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g 8 = a2 a 8 2 & 2 3859 g g
g 5 B8 Ee® £ 5 S8 PE2ce 3e8
g g 87 4 & g Z5c B aE
3 g’ a g, =1 - 8 =

First Pure sugarcane 10459  89.14° First Pure cowpea 41.2214 471.5° 6.2°

First Pure sugarcane + 109.88°%  94.58 ® First Pure cowpea + 44.81° 1507.5 ¢ 11.51%

Mycorrhizal Rhizobium

First Intercropping sugarcane 108.7°  91.61° First Intercropping sugarcane 44.18° 469.3° 6.11°

with cowpea with cowpea

First Intercropping sugarcane 106.1 88.90 © First Intercropping sugarcane 4472 ¢ 1483.5 11.23 ¢

with soybean with cowpea + Rhizobium

First Intercropping sugarcane 10891¢ 91.25°¢ First Intercropping sugarcane 44.35® 458.5° 6.31°

with cowpea + Rhizobium + Mycorrhizal with
cowpea

First Intercropping sugarcane 106.52 88.86 ¢ First Intercropping sugarcane 4479 * 1500.0 * 11.31*

with soybean + od + Mycorrhizal with
Rhizobium cowpea + Rhizobium
First Intercropping sugarcane 1.1 O5.01% vt e
+ Mycorrhizal with
cowpea
First Intercropping sugarcane+ 110.1°  93.68°  cvieiiees e e e e
Mycorrhizal with
soybean

First Intercropping sugarcane 11033°%  94.10°  ociviiiis e e e e

+ Mycorrhizal with
soybean+ Rhizobium

First Intercropping sugarcane 112.8* 05.09 % s e e e e

+ Mycorrhizal with
cowpea + Rhizobium

Second Pure sugarcane 102.10¢  86.28f  Second Pure cowpea 41.174 3773°¢ 52°¢

Second Pure sugarcane + 108.57¢  92.10% Second Pure cowpea + 44.69 ¢ 1483.0 ¢ 10.0°

Mycorrhizal Rhizobium

Second Intercropping sugarcane 106.51<¢  90.92¢ Second Intercropping sugarcane 43.58 ¢ 373.5¢ S5.11°¢

with cowpea with cowpea

Second Intercropping sugarcane 102.5°¢ 86.38 * Second Intercropping sugarcane 44.67*° 1481.5¢ 9.85°

with soybean with bean+ Rhizobium

Second  Intercropping sugarcane 106.10%¢  90.98 ¢ Second Intercropping sugarcane 4348 ¢ 375.0°¢ 4.89°¢

with cowpea + Rhizobium + Mycorrhizal with
cowpea

Second  Intercropping sugarcane 10222 ¢ 8645 "  Second Intercropping sugarcane 44.7 * 14925 * 9.71 °

with soybean + + Mycorrhizal with
Rhizobium cowpea + Rhizobium
Second Intercropping sugarcane+  109.9°  9325% .. e s o
Mycorrhizal with cowpea ..
Second Intercropping sugarcane 108.69 ¢ 02,55 s e e e
+ Mycorrhizal with
soybean

Second Intercropping sugarcane 108.81° 9261 s e e e e

+ Mycorrhizal with
soybean+ Rhizobium

Second Intercropping sugarcane 110.4° 0481 s e e v e

+ Mycorrhizal with
cowpea + Rhizobium
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*: Means with the same letters in same column are not significantly different (Duncan 5%).
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Table 8. LER in different treatments.

Treatment Yield of seed yield of LER Treatment Yield of seed yield of ~ LER
sugarcane  cowpea (t’ha) sugarcane soybean
(t/ha) (t/ha) (t/ha)
Pure sugarcane 102.8 . Pure sugarcane 1028 L
Pure cowpea ... 1.739 ... Pure soypean ... 09 ...
Pure cowpea + Rhizobium ... 2713 L pure soybean + Rhizobium ... .02
Pure sugarcane+ 108.8 o Pure sugarcane + 1088
Mycorrhizal Mycorrhizal
Intercropping sugarcane 108.3 1.761 2.068 Intercropping sugarcane with 103.8 0.95 1.991
with cowpea soybean
Intercropping sugarcane 109.2 2.716 2.056 Intercropping sugarcane with 104.1 0.97 1.949
with cowpea + Rhizobium soybean + Rhizobium
Intercropping sugarcane+ 110.7 1.847 2.066 Intercropping sugarcane + 109.0 0.99 2.019
Mycorrhizal with cowpea Mycorrhizal with soybean
Intercropping sugarcane+ 112.8 2.727 2.037 Intercropping sugarcane + 109.1 0.93 1.903
Mycorrhizal with cowpea + Myecorrhizal with soybean +
Rhizobium Rhizobium
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