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Fig. 1. Mean comparison of dry weight reduction of weeds in intercropping treatments of sugarcane,

i glale s 03

cowpea and soybean in two locations

2500
& =+ Two weeksbefore helingup T «Sals 51 )5 azin 55
52000 |\ .
3 -\ N eeeeee After legume harvest i s , 5t
2 i .
£ 1500 . )\
’@1000 E - \
2 )
& S :

500 N7

ST
0 et BRI O .

1 2 3 4 5 6 7 8 9 10111213 14
Ll S e, les

Intercropping treatments

()l.al.:?c,.fubj)'\J.s.gmbfj;);.bjléww‘_gb)u;);jﬁ&bgﬂc&%Qj)ﬁywuﬁ—\‘Jg.i

(Jsh 0% S ST Sk 51 J5 5 SV 52

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. 5. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation
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radiation use efficiency of cowpea)
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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

E b asls 8 Sl s
Intercropping treatments L glse ciS ola s LAI K
Sole cowpea ok i L) alls 4.1b 0.496¢
Sole cowpea+Rhizobium pos s+ ot Loy Lalls 4.6a 0.427d
Sugarcane and Cowpea Sl et Ly S 4.1b 0.595a
Sugarcane and Cowpea+Rhizobium pomaplst b ptier L) 5 Sis 4.5a 0.588b
Sugarcane+Mycorrhiza and Cowpea [EN-F WA P PR R 4.1b 0.594a
Sugarcane+Mycorrhiza and Cowpea+Rhizobium e 5505+ b wder Lyl 515,580+ Sis 4.6a 0.560b

£, L;J"’Lg"” Sl Aoy @ Jlez|

33 55513 (glatels A 0 g0 3T ol cited 657 a3 g o (sl S (6la 5 Kla O 2 2

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
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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
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sl 01s 93 R
Location 1  Location 2
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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

Gy 5 Shee O5sr ediS s gla s § slaw
kb b kb i L 4y 0 Sl Shes
Seed yield of cowpea No. of nodules on cowpea roots Stem yield of sugarcane
Intercropping treatments b glies 25 glaled (kg.ha") (m™?) Intercropping treatments L gliee 25 gla e (ton.ha™)
Sole cowpea L pix L) alls 1739¢ 423.4¢ Sole sugarcane Sis ol 102.8¢
Sole cowpeatRhizobiume s s 515+ Ak o2 L Jalls 2713a 1288.0ab Sole sugarcanet+Mycorrhiza 15,8+ Sis alls 108.8cd
Sugarcane and Cowpea bk ot L 5 Ko 1761bc 458.9¢ Sugarcane and Cowpea Lk o2 L 5 SCis 106.1d
Sugarcane and Cowpea+Rhizobium g g5 15+ b oior L) 5 K23 2716a 1268.0b Sugarcane and Soybean U s 5 St 103.8¢
Sugarcane Mycorrhiza and Cowpea b o2 L 5 1525550 + S5 1847b 457.4c Sugarcane and Cowpea+Rhizobiume s 505+ b o2 L) 5 S5 106.3d
Sugarcane+Mycorrhiza and Cowpea+Rhizobiume s s 50+ b ot Lo 5 1505 5Se + S5 2727a 1326.0a Sugarcane and Soybean+Rhizobium s 31, +4 s 5 K23 104.1e
..................... Sugarcane+Mycorrhiza and Cowpea Ll oo Ll 5 15 50 + K25 110.8b
..................... Sugarcane+Mycorrhizal and Soybeant s 5 13, , 5 + S 109.0c
..................... Sugarcane+Mycorrhiza and Soybean+Rhizobiumep s s 515+ b s 5 15 5500 + K23 109.1¢
..................... Sugarcane+Mycorrhizal and Cowpea+Rhizobiume s 51 + b oo Lisd 5 1) Son + Si5 112.8a

LI Gyl sae Dol .La).sc'.;JL&:-\CEMPQKJI:LQMIAJ;gojaijLulj‘Mdfj:jm J}fggl)b‘\fdl.n&:fjlgoyjap
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 Eqivalent Ratio (LER) rates in intercropping treatments of sugarcane, cowpea and soybean

Sz 6l s Shas Lds Shee Sz 6l s Shas b s Shas
Stem yield of sugarcane Seed yield of cowpea 3 Sl Lgliee oS ol jles Stem yield of sugarcane Seed yield of soybean O U PRI
Intercropping treatments bgles 257 ola Lo (ton.ha™) (kg-ha") LER Intercropping treatments (ton.ha™) (kg-ha") LER
Sole sugarcane S5 alls 1028 Sole sugarcane S5 alls 1028 L
Cole cowpea b o Lo 2l 1739 Solesoybean byu = L 90
Pure cowpea + Bacteriag S+ b otr Ly 2l L 27113 Sole soybean+Rhizobium pyusplst bpw (b L 020
Sole sugarcane+ Mycorrhizal ;,, S+ S5 alls 1088 L Sole sugarcanet+Mycorrhizal ;, ; S+ Ko alls 088 L
Sugarcane and Cowpea b vtor L) 5 Sas 108.3 1761 2.03a Sugarcane and Soybeanl, ;.. ; Sos 103.8 950 1.991¢
Sugarcane and Cowpeat+Rhizobiume s, + AL ot L) 5 Sas 109.2 2716 2.05a Sugarcane and Soybean+Rhizobiume s 515+ s 5 S 104.1 970 1.949 =
Sugarcane+ Mycorrhiza and cowpea L viar b 515,80+ Sas 110.7 1847 2.06a Sugarcane+Mycorrhiza and Soybean U s 15, K+ S5 109.0 99 2.019¢
Sugarcane+Mycorrhiza and Cowpea +Rhizobiumy. 31, + bl o Lol 5135+ S 11238 2727 2.06a Mycorthiza and Soybean+Rhizobiume syl s 5 13 55ce + S5 109.1 930 1.903

L, Gyl gme gl M):@kalck“).sdgjbkglub.x;?;)}aﬂdal.ulj'cm;‘f}:mg}}fébl.sﬁdhﬁlﬁoyﬁp
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).

To evaluate radiation use efficiency and weed control, this experiment was conducted in two locations in
Ahwaz, Iran, in a randomized complete block design with 14 treatments and four replications in 2016-2017.
Treatments included: Sole sugarcane, Sole soybean, Sole cowpea, Sole soybean+rhizobium, Sole
cowpea+rhizobium, Sole sugarcanetmycorrhizal, Intercropping sugarcane with cowpea, Intercropping
sugarcane with soybean, Intercropping sugarcane with cowpeatrhizobium, Intercropping sugarcane with
soybean-+rhizobium, Intercropping sugarcanetmycorrhiza and cowpea, Intercropping sugarcane+mycorrhiza and
soybean, Intercropping sugarcanet+mycorrhiza and soybean+rhizobium, Intercropping sugarcane+mycorrhiza
and cowpeatrhizobium. Results showed that radiation use efficiency in intercropping treatments was superior
than sole cropping and the highest radiation use efficiency (1.9 g.Mj™!) and also the highest LER (2.06) and the
highest stem yield of sugarcane (112.8 t.ha') was obtained in sugarcane+mycorrhiza and cowpea+rhizobium
treatment. Weeds were well controlled without application of herbicides in intercropping treatments. Light
extinction coefficient (K) for cowpea and soybeans was significantly different in two locations, but there was no
significant difference for sugarcane. The highest LAI for cowpea (4.6) and the lowest K (0.427) were observed
in the sole cowpea+trhizobium. The highest K for sugarcane (0.473) was obtained in sole cropping and the
highest K for cowpea (0.595) was obtained in intercropping with sugarcane. Results of this experiment showed
that the synergistic effects of mycorrhiza and cowpea and sugarcane on evaluated characteristics were positive,
therefore the use of mycorrhiza and rhizobium and intercropping of legume crops improved soil fertility, land

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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