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Fig. 2. Mean comparison of dry weight of weeds in intercropping treatments in two stages, after harvesting

legumes and before heling up of sugarcane (location 1)
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Fig. 3. Mean comparison of dry weight of weeds in intercropping treatments in two stages, after harvesting

legumes and before heling up of sugarcane (location 2)
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Fig. 4. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation
for sugarcane in intercropping with legumes and sole cropping in two locations (slope of regression shows the

radiation use efficiency of sugarcane)
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Fig. 6. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation

for soybean in intercropping with sugarcane and sole cropping in two locations

(slope of regression shows the radiation use efficiency of soybean)
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Table 2. Mean comparison of Leaf Area Index (LAI) and lighte Extinction coefficient (K)

of cowpea in intercroppingt with sugarcane

g N
Intercropping treatments L olies ciS slales LAI K
Sole cowpea ek i L Ll 4.1b 0.496¢
Sole cowpea+Rhizobium pamaphy b e Ly Lalls 4.6a 0.427d
Sugarcane and Cowpea S e Ly S 4.1b 0.595a
Sugarcane and Cowpea+Rhizobium pomaphyt b e Ly S 4.5a 0.588b
Sugarcane+Mycorrhiza and Cowpea S e L g 1S+ St 4.1b 0.594a
Sugarcane+Mycorrhiza and Cowpea+Rhizobium o550+ b in Ly 515, K0 + S 4.6a 0.560b
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan's Multiple Range Test
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Table 3. Mean comparison of weed density, weed dry weight, Leaf Area Index and light extinction coefficient (K) of sugarcane in intercroppingt with cowpea and soybean

£
— 22
L& 73
= = -3 )
9z 9% i b
48 4% )
i3 i 3 4 kS
53 33 Yoo
sz sz Y 3 B,
Intercropping treatments b s 25 sl les Intercropping treatments Db les 25 sl )l
Sole sugarcane S el 4.2a 1288.0a  Sole sugarcane S jalls 4.4e 0.473a
Sole soybean U o Ll 2.6b 749.8b  Sole sugarcane+Mycorrhiza 1305585 + S Ll 5.7d 0.403bc
Sole cowpea s ke Lo g s 1.2d 245.4d  Sugarcane and Cowpe S e g s S 6.0c 0.392c
Sole soybean+Rhizobium szt Lsm Ll 2.4b 779.6b  Sugarcane and Soybean U 5 SChs 4.5¢e 0.451a
Sole cowpea+Rhizobium el bl ke Logd el 1.2d 229.1d  Sugarcane and Cowpea+Rhizobium (YT AT WP WA PR 6.2b 0.379¢
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 4. Mean comparison of Leaf Area Index (LAI) and light extinction coefficient (K) of cowpea and soybean

in two locations

Characteristics Slas gas

LAI- Cowpea LyJ-e8, mbaw Lasls
K-Cowpea L5 bl s
LAI- Soybean Uy -cf , mhu Lasls
K- Soybean  bLs.-)s bls o

Jsl 0 £33 O
Location 1 Location 2
4.6a 4.1b
0.31a 0.56b
1.6a 1.3b
0.98a 1.19b
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Range Test
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Table 5. Mean comparison of stem yield of sugarcane, seed yield of cowpea and number of nodules on cowpea roots in intercropping treatments

&5 5 Slas

Sk i L
Seed yield of cowpea

0585 0diS o5 gla o S sl
b e L ety 5o
No. of nodules on cowpea roots

S bl s Slas

Stem yield of sugarcane

Intercropping treatments Llis 25 gla Lo (kg.ha't) (m?) Intercropping treatments Llis 257 (gla e (ton.ha!)
Sole cowpea St L el 1739¢ 423.4c Sole sugarcane S jalls 102.8e
Sole cowpea+Rhizobium pamanlyt A e L alls 2713a 1288.0ab Sole sugarcane+Mycorrhiza oS+ Sas alls 108.8cd
Sugarcane and Cowpea St Ll S 1761bc 458.9¢ Sugarcane and Cowpea St L S 106.1d
Sugarcane and Cowpea+Rhizobium eamsnlt S ot Ll 5SS 2716a 1268.0b Sugarcane and Soybean b 5 S 103.8e
Sugarcane Mycorrhiza and Cowpea Gl et L 15, S+ S 1847b 457.4c Sugarcane and Cowpea+Rhizobium pamsplyt bl ot Ly Si 106.3d
Sugarcane+Mycorrhiza and Cowpea+RhiZODIUM ¢ 55515+ b obar Lo 515555500 +,K85 2727a 1326.0a Sugarcane and Soybean+Rhizobium el tlsm s Sis 104.1e
..................... Sugarcane+Mycorrhiza and Cowpea et Lo 5 155K+ St 110.8b
Sugarcane+Mycorrhizal and Soybean U 5135 S0+ S 109.0c
..................... Sugarcane+Mycorrhiza and Soybean+Rhizobium e R G ) 109.1c
Sugarcane+Mycorrhizal and Cowpea+Rhizobium 5551, + b vt b 5155 Saa+ S 112.8a

Ll gl e Syl MJ:@JL.:,\CE.«); &le lals Q}A)'Tual.ﬂlﬂc.,\;:.,.n df}:_:m oy L;l)\AJLsLA;,:fJ\:A O 2 )3
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 6. Land Egivalent Ratio (LER) rates in intercropping treatments of sugarcane, cowpea and soybean

S Sk s Shae K s S Lo s Shae
Stem yield of sugarcane Seed yield of cowpea S S S b gliee S sl yles Stem yield of sugarcane Seed yield of soybean S S
Intercropping treatments b we i8S gla )l (ton.hat) (kg.ha't) LER Intercropping treatments (ton.hat) (kg.hat) LER

Sole sugarcane S alls 1028 Sole sugarcane S alls 102.8
Cole cowpea S i L el 1739 Sole soybean b g alls 960
Pure cowpea + Bacteria G ot L s 2713 Sole soybean+Rhizobium prap b ol 1020
Sole sugarcane+ Mycorrhiza 1o Sant S Lalls 088 L. Sole sugarcane+Mycorrhiza 1S+ S alls 1088 L
Sugarcane and Cowpea b i b s Sa 108.3 1761 2.03a Sugarcane and Soybean U s S5 103.8 950 1.991°
Sugarcane and Cowpea+Rhizobium ol b i L 5 Sa 109.2 2716 2.05a Sugarcane and Soybean+Rhizobium esesily g s SiS 104.1 970 1.949°
Sugarcane+ Mycorrhiza and cowpea bt L 15 S S 110.7 1847 2.06a Sugarcane+Mycorrhiza and Soybean U 35y St St 109.0 99 2.019°
Sugarcane+Mycorrhiza and Cowpea +RhIZobIUM o sl + L vt Lo 51505 K+ S5 112.8 2727 2.06a Sugarcane+Mycorrhiza and Soybean+Rhizobium sl +b s 5 s S+ S5 109.1 930 1.903 *

Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Evaluation of radiation use efficiency and weed control in intercropping of
sugarcane (Saccharum officinarum L.) and legumes

Ehsanipour, A.%, H. Abbasdokht?, M. Gholipour® and A.R. Abdali Mashhadi*

ABSTRACT
Ehsanipour, A., H. Abbasdokht, M. Gholipour and A.R. Abdali Mashhadi. 2019. Evaluation of radiation use efficiency and

weed control in intercropping of sugarcane (Saccharum officinarum L.) and legumes. Iranian Journal of Crop Sciences. 21(1):

62-81. (In Persian).

This experiment was conducted using randomized complete block design with 14 treatments and four
replications in in two locations in Ahwaz, Iran, in 2016-2017. Treatments included: sole sugarcane, sole
soybean, sole cowpea, sole soybean+rhizobium, sole cowpea+rhizobium, sole sugarcane+mycorrhizal,
intercropping sugarcane with cowpea, intercropping sugarcane with soybean, intercropping sugarcane with
cowpea+rhizobium, intercropping sugarcane with soybean+rhizobium, intercropping sugarcane+mycorrhiza and
cowpea, intercropping sugarcane+mycorrhiza and soybean, intercropping sugarcane+mycorrhiza and
soybean-+rhizobium, intercropping sugarcane+mycorrhiza and cowpea+rhizobium. The results showed that the
radiation use efficiency was higher in intercroppings than sole crops. The highest radiation use efficiency (1.9
g.Mj1), the highest LER (2.06) and the highest stem yield of sugarcane (112.8 t.ha!) belonged to intercropping
sugarcane+mycorrhiza and cowpea+rhizobium treatments. Weeds were well controlled without using herbicides
in intercropping treatments. Light extinction coefficient (K) for cowpea and soybeans was significantly different
in locations, but there was no significant difference for sugarcane sole crop. The highest LAI obtained in cowpea
(4.6) and the lowest K (0.427) was measured in the sole cowpea + rhizobium. The highest K in sugarcane
(0.473) obtained in sole sugarcane crop while the highest K in cowpea (0.595) obtained in intercropping with
sugarcane. The results of this experiment showed that the synergistic effects of mycorrhiza and cowpea and
sugarcane was positive on studied traits. Therefore, the utilization of mycorrhiza and rhizobium as well as
legumes in intercropping, improved soil fertility, increased land use and radiation use efficiency. In addition,

weeds were effectively controlled in intercropping treatments.

Key words: Cowpea, Land equivalent ratio, Leaf area index, Light extinction coefficient and Soybean.
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