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1- Intercropping
2- ERWYT-91-11
3- ERWYT-91-15
4- Sole cropping
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Table 1- Soil physical and chemical characteristics of the experimental field
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Table 2-Characteristics of wheat cultivars used in the experiment Nickzad et el. (2013)
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Shirudi Semi dwarf, low tillering ability, erect leaf angle and high yield
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Tall, average tillering ability erect leaf angle and average yield
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Table 3- Analysis of variance for density, biomass, Iron (Fe), Zinc (Zn), Copper (Cu) and Manganese (Mn) content of weeds
and wheat grain yield as affected by cropping system
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Cropping
system
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Error
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C.V (%)
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ns: non- significant difference, * and **: significant at 5% and 1% probability, respectively.
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Table 4- Weed species recorded in the field experiment
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JLolS
s Lollium spp. i
Rye grass Poaceae
e Y oS
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v s
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Chick weed Caryophyllaceae
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Table 5- Weeds density in experimental treatments (No per m™%)
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Weed species Total average
1 1 16 1 14 11 11
Lollium 097 0 3
" 3y
S 6 5 6 6 9 8 7 9 7
Avena fatua
ol 2 2 1 2 4 ¥ 4 3 3
Conium maculatum
g S0 2 1 1 2 3 2 3 4 2
Carthamus oxyacantha
O)SL:J
1 1 2 3 2 2 0 2
Fumarium officinalis
S 10 1 2 1 0 1 1
Vacaria pyramdata
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Sinapis arvensis
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s 11 1 0 0 1 0 1

Stellaria media
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I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S»: 91-11 sole cropping, S3: 91-15 sole- cropping and S4: F» sole cropping.
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Table 6- The effect of cropping systems on total weed density and weed biomass

i sladle J5 o815 e gladdle sdgicum 5

CuiS ol
Cropping system Total weed density Weed biomass
(Plants.m?) (g.m?)
I 21.67° 79.20°¢
L 21.33¢ 67.51¢
I 17.334 83.32¢d
In 24.67% 88.59¢
S 39.232 121.312
Sz 31° 130°
S3 320 97.22°
S4 31° 115.10%°

W ()l ine Sgles aoy gy St s )3 S igel bl 1 gt o )3 S e By gl slaguSiben
*Means with similar letters in each column have not significant different at 5% probability based on Duncan's test
S 1ST A0 + ANV + (639,05 bogle S iy AV1 + A=Y Liglsee S I3 QN0 + (9395 bigle S il QNN + (639,05 boglse S I,
F uA\& cuiS 1Sy PR UAB S 1S3 A=) UJL& cuiS :Ss (839 yuid UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S»: 91-11 sole cropping, S3: 91-15 sole- cropping and S4: F» sole cropping.
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S5 55 ine 5 20> iy S s 3 S 9mf ool 1 S e g (55 o eSien
Means with similar letters have not significant different at 5% probability based on Duncan's test.
S ST ANVND + ANV + 035,05 bglse S iy QY10 + V=) Liglse S I3 AN-1D + (639505 biglse S il ANV + (639,05 boglss S
F UAB cuiS 1Sy PR UAB CuiS 1S3 aV-)) udL& cuiS :Ss (839 yuid UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S;: 91-11 sole cropping, S3: 91-15 sole- cropping and Ss: F; sole cropping.



VAV oS o8yl bglsco e ladibobu 3T b))

30.00

25.00

a
ab
be be
20.00 d cd
de
15.00 .
10.00
5.00
0.00
1 2 13 14 s1 P $3 4

Cropping system

Zn content (mg kg-1)

5o gladle o )Lud L (g9, glgizme y CuiS Slaall b Y JS
Fig. 2- Effect of cropping systems on zinc (Zn) content of weeds shoot
)l (3l gine gl doyd gty Jlail o )3 GSIb (igel el Sye By S slaceSile
Means with similar letters have not significant different at 5% probability based on Duncan's test.
S 1ST ANVND+ ANV + (g35505 bglee S 1y QN1+ V=) Liglse oS I3 V-1 + (0995 gl S il QNN + (39,08 bglsee S
F UAB cuiS 1Sy PR UAB cuiS Sy AV-)) ud\& cuiS :S) (839 yuid UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S;: 91-11 sole cropping, S3: 91-15 sole- cropping and Ss: F; sole cropping.

a
ab
be bed

def cde
15 £ ef
| ||| ||| |||
0

I1 12 13 14 S1 52 83 S4

Cropping system

Cu content (mg kg-1)

Lh

52 SUle 8Ll o Glgom p culS el Wl -v JSS
Fig. 3- Effect of cropping systems on cooper (Cu) content of weeds shoot
5 (g5l gme Sl a0y gy Jloil s )3 oS pigeil bl 1 Sde By gl slapSlie
Means with similar letters have not significant different at 5% probability based on Duncan's test.
CuiS 181 AVND + AN+ (635505 bglsee S iy AVAD + ANV iglses ¢S i3 AV-ND + (6395 bglie <ot il AV + 63558 bglsee et
F> ud\& cuiS 1Sy PR UAB cuiS S3 ﬁ\—\\uAB cuiS 1Sy (839 yuids UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S;: 91-11 sole cropping, S3: 91-15 sole- cropping and Ss: F; sole cropping.



WAY ol Kol de ale (55y9lis (cwlid poy @ 3 VAA

70.00

60.00 -

Mn content (mg kg-1)

a
b ab
b be
cd

50.00 de
40.00 - ¢
30.00 -
20.00
10.00 -
000 a T T T T T T

12 11 13 14 51 52 S3 S4

Cropping system

50 Scile 0, Lud il 38 glgne » CulS Sl il £ JSUS
Fig. 4- Effect of cropping system on manganese (Mn) content of weeds shoot
)l (3l gine Sgles doyd gty Sl o )3 GSIb (igefl el Sye By S slaceSile
Means with similar letters have not significant different at 5% probability based on Duncan's test
CuiS 18T AV + AN+ (635505 bl S iy AVAD + AN Liglsen ¢S i3 AV-ND + (6395 bglie <ot il AV + 63558 bglsee i
F UAB cuiS 1Sy PR UAB cuiS 1S3 aV-)) ud\& cuiS :Ss (839 yid UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S;: 91-11 sole cropping, S3: 91-15 sole- cropping and Ss: F; sole cropping.

Oy Oglite Syigled 00 Sluogiad b 65) 93 (B (S y5ba
2 4SS e olatul yid (e Jolge g o datilS” balsw
o 3l odliul 1,8 3900 sals g9 (il b bylse cuts
39— enly S 3y Shoe iali8l ol 13 5 (=) sl S
5,8 lee &y (liiwd crge &S olse . (Mazaheri et al., 2002)
Sl Cap 3 4s)je Copte 39 b gladile jea 3 YL
o= 3 (Koocheki et al., 2001) ol oads floic oly;olS
olie (Glogsme o (F Jgan) 0395 ) cunen LialS islejl
S JS3) 50 slaile ji5ie g e 53y ol BraneS ol
| gyl By bl oS pl5,| bgloee S’ elapllss 5 (F 1)
Ore g Cul 02> S (28 BB (liees (2)j olS plp
@l 3l (el oL 8l (i poye sl (L S5 Jule

il bl cudS baylys jo O] 5,8ee Lyiuliél g oo

il 5y Shoe o ciS clapllas L5b g 3,Sos

ciS slaplss (ke aulie (Y Jga2) 392 (P<+/+)) S sie
md puS Al bl cusS glajlaws jo aib 5, Slee oS oy L
3 Slos it g B culS glaslos 5l iy (g b Gxe el
O O« liseds T) AN=VD oY + (609 b bgle cusSyd &b
9 (S3) NV=VD (pY el cuis )y a5 )Slas (o 5ieS s (LS 4o
POV g VIV lieas cyias (S1) (s39yed Rl oS
ANV Y + (639 b bl cuiS (0 JS5) w osalin (LS
CaiS 9 (S3) A0 Y Lalls cudS @ |y il 5 Slee
Olli8l ol iuli 8l as 3 FA 5 0+ i yiay (S1) (29, Lalls
ale 1 olem 3 byl cuiS slacujo 5l (S plgied 5 Slos
Oil3S paS pls )l balswe cuiS awyp pd Cuwl 0l S5 ole
90 bglore ciiS slajlas ;o &b 3 Slas oy iy oS sl 0l
(Zareh- FaizAbadi & Emamverdian, 2012) sl cavdd o8,



VAR LS pls )l bylso e gladibobu 3T b))

Grain yield (ton.ha-1)
W]

a
b
be
i cd
4 de de
e e
2 4
1 4
0 - . . : : : _
11 12 13 14 S1 S2

S3 54

Cropping system

PXS &y 3 Slos p CuiS ol ,;’ls-o IS
Fig. 5- Effect of cropping systems on wheat grain yield
S5 55 ine 5 2> iy Jais) s 3 > 9mf ool 1 S e Doy (S (s Sien
Means with similar letters have not significant different at 5% probability based on Duncan's test.
S 1ST ANVND + ANV + (g35505 bgle S 1y ANV + V=) Liglse catS I3 V-1 + (0395 bigliee S ha QNN + (39,05 biglsee S
F UAB cuiS 1Sy PR UAB CuiS 1S3 aV-)) udL& cuiS 1Sy (839 yuid UAB
I;: Intercropping of shirudi + 91-11, I,: Intercropping of shirudi + 91-15, I5: Intercropping of 91-11 + 91-15, 14: Intercropping of
shirudi + 91-11 + 91-15, S;: shirudi sole cropping, S;: 91-11 sole cropping, S3: 91-15 sole- cropping and S4: F; sole cropping.

N0+ VWY + (6353 gl kS > i slacale o)lusli
S5 90 ey L cledy Canl (S oS 1 sdnlin )
Julie 53 1) ol (28 (Ul & 23l Jlos cul )3 S Bl
yolie Gl iy (IS jabay .cwl odb Lials ja slacale
o2l ©ygo 4 jya (sladile o)ludls ) aalllas 390 b paaS
Oyt ol 30 @l 4 daag L g (g9 <SS
b 4 puS 5l ol by e S 4 S 5,8 (6, S ams
DP9y S glgie @ Slg e il Sglite SuSlghyge luogad
DIl g 5 sladile uB) ol (R sl sluk 5 SojglsS]

9y 84 baplunwgSTly 5155 (o5 ol 3 )Sles

6 5 4o
rolis glyizms 5 03g3Cunj 0S15 pol> 3 @ls el
U o8 Jyamma 3y Slae g 5, (sladile GpaneS lié
Seid ole 15 o515 cp i (0 8)S )8 ciS slaplls
P2 350 g o ey n] Slsime g e 2y )3 50 slacile
S 0 edmlie Lalls S bl 3 gy slacils ojlusls
Comd palls S pllas )3 550 slacile Jigg8 culd) oam s
2 Jgmazme 3y Slos (39 SYL s (> g byl cuis' o,
coiS lpllss o g ialejl el > bglsee cuiS slapllss

d,_amw_g ‘_s.)l.)._f— )_AoLJ— 6'9.\.7:.0 9 b.)ywu) O s ]a}lm

&l

Agegnehu, G., Ghizaw, A., and Sinebo, W. 2006. Yield performance and land use efficiency of barley and faba bean
mixed cropping in Ethiopian highlands. European Journal of Agronomy 25: 202-207.

Asgharipour, M., and Rafiei, M. 2010. Intercropping of isabgol (Plantago ovata L.) and lentil (Lens culinaris L.) as
influenced by drought stress. American-Eurasian Journal of Sustainable Agriculture 4: 341-348.

Banik, P., Midya, A., Sarkar, B.K., and Ghose, S. 2006. Wheat and chickpea intercropping systems in an additive series
experiment: Advantages and weed smothering. European Journal of Agronomy 24: 325-332.



IYAY 3ol Fojlod 3¢ oo (59l [V} a s Ave
B A ) {CPIL] [Cd P Ny

Baumann, D.T., Bastiaans, L., and Kropff, M.J. 2002. Intercropping system optimization for yield, quality, and weed
suppression combining mechanistic and descriptive models. Journal of Agronomy 94: 734-742.

Buhler, D.D., Liebman, M., and Obrycki, J. 2000. Theoretical and practical challenges to an IPM approach to weed
management. Journal of Weed Science 48: 274-280.

Coleman, R., and Gill, G. 2003. Trends in yielding ability and weed competitiveness of Australian wheat cultivars.
Proceeding of 11" Australian Agronomy Conference, Geelong, Australia, 2-6 February. P. 1-4.

Eskandari, H., and Alizadeh-Amraie, A. 2016. Evaluation of growth and species composition of weeds in maize-
cowpea intercropping based on additive series under organic farming condition. Journal of Agroecology 8(2): 227-
240. (In Persian with English Summary)

Eskandari, H., and Ghanbari, A. 2010. Influence of different intercropping pattern of corn (Zea mays L.) and cowpea
(Vigna sinensis) on light interception, forage yield and weed biomass. Iranian Journal of Sustainable Agriculture and
Production Science 1(20): 49-57. (In Persian with English Summary)

Eskandari, S., and Mozafari, V. 2012. Effects of salinity levels and different rates of copper on micronutrients
absorption in shoot and root of two Pistachio (Pistacia vera L.) cultivars in green house conditions. Iranian Journal
of Science and Technology of Greenhouse Culture 12: 29-42. (In Persian with English Summary)

Finckh, M.R., Gacek, E.S., and Goyeau, H. 2000. Cereal variety and species mixtures in practice, with emphasize on
disease resistance. European Journal of Agronomy Journal 20: 813-837.

Gubbels, G.H., and Kenachuko, E.O. 1987. Performance of pure and mixed stands of flax cultivars. Journal of Plant
Science 67: 797- 802.

Hosseini, P., Rahimian Mashhadi, H.R., and Alizadeh, H. 2011. Competition of red root pigweed (Amaranthus
retroflexus) with two soybean (Glysine max) cultivars under sole and intercropping systems 1- Soybean yield and
redroot pigweed growth analysis. Iranian Journal of Weed Science 7: 25-35. (In Persian with English Summary)

Hussain, Z., BahadarMarwat, K., Munsif, F., Samad, A., Hashim, S., and Bakht, T. 2013. Influence of intercropping in
Maize on performance of weeds and the associated crops. Pakistan Journal of Botanical 45: 1729-1734.

Koocheki, A., Zarif Ketabi, H., and Nakhforosh, A. 2001. Weed Management in Agroecosystems. Ferdowsi University
Press, Mashhad, Iran. (In Persian)

Kremen, C., Iles, A., and Bacon, C. 2012. Diversified farming systems: an agro ecological, systems-based alternative to
modern industrial agriculture. Journal of Ecology and Society 17: 1-19.

Liebman, M., and Davis, A.S. 2000. Integration of soil, crop and weed management in low-input farming systems.
Journal of Weed Research 40: 27-47.

Liebman, M., and Dyck, E. 1993. Crop rotations and intercropping strategies for weed management. Journal of
Ecological Applications 3: 92—-122.

Lindsay, W. L., and Norvell, W.A. 1978. Development of a DTPA soil test for Zn, Fe, Mn, and Cu. Soil Science
Society of American Journal 42: 421-428.

Mazaheri, D., Pasari, B., and Peighambari, E. 2002. Study of growth analysis in mono culture and mixed cropping of
soybean cultivars. Iranian Journal of Agronomy 54: 37-54. (In Persian with English Summary)

Mazaheri, D. 1998. Intercropping Agronomy. Tehran University Press, Tehran, Iran. (In Persian)

Moatali, A. 2013. Examine the effect of peanut and pear]l millet intercropping system on yield, yield components and
weed control. M.Sc. Dissertation, Faculty of Agriculture, University of Zabol, Iran. (In Persian with English
Summary)

Mundt, C.C. 2002. Use of multiline cultivars and cultivar mixtures for disease management. Annual Review of
Phytopathology 40: 381-410.

Nickzad, A., Dastfal, M., and Sarikhanikhorrami, S.H. 2013. The varieties and lines of bread wheat, durum wheat,
barley and triticale suitable for planting in the Fars province. Fars Research Institute of Agriculture and Natural
Resources Press, Seed and Plant Improvement Department. (In Persian)

Oveysi, M. 2005. A study of the effect of intercropping and nitrogen fertilizer on agronomical and morphological traits
of two corn (Zea mays L.) hybrids. Master Dissertation, Faculty of Agriculture, Tehran University, Tehran, Iran. (In
Persian with English Summary)

Poggio, S.L., Satorre, E.H., and Dela-Fuente, E.B. 2004. Structure of weed com- munities occurring in pea and wheat
crops in the Rolling Pampa (Argentina). Journal of Agriculture, Ecosystem and Environment 103: 225-235.

Qasem, J.R. 1992. Nutrient accumulation by weeds and their associated vegetable crops. Journal of Horticultural



AvY LpnsS pls ) bylso e gladibobu 3T b))

Science 67: 189-195.

Salem, H.M., and El-Gizawy, N.K.B. 2012. Importance of micronutrients and its application methods for improving
maiz (Zea mays L.) yield grown in clayey soil. American-Eurasian Journal of Agricultural and Environmental
Sciences 12: 954-959.

Samarajeewa, K.B.D.P., Takatsugu, H., and Shinyo, O. 2006. Finger millet (Eleucine corocanal L.) as a cover crop on
weed control, growth and yield of soybean (Glycine max L.) under different tillage system. Journal of Soli and
Tillage Research 90: 93-99.

Sanjani, S., Hosseini, M.B., Chaichi, M.R., and Rezvan Beidokhti, S. 2009. Effect of additive intercropping sorghum:
cowpea on weed biomass and density in limited irrigation system. Iranian Journal of Agronomic Research 7: 85-95.
(In Persian with English Summary)

Schippers, P., and Kropff, M.J. 2001. Competition for light and nitrogen among grassland species: A simulation
analysis. Journal of Functional Ecology 15: 155-164.

Schoofs, A, and Entz, M.H. 2000. Influence of annual forages on weed dynamics in a cropping system. Plant Science
80: 187-198.

Seyedi, M., Hamzeie, J., Ahmadvand, G., and Abutalebian, M.A. 2012. Evaluation of weed control possibility and crop
production in pea and barley intercropping. Iranian Journal of Sustainable Agriculture and Production Science
3(22): 101-114. (In Persian with English Summary)

Shennan, C. 2008. Biotic interaction, ecological knowledge and agriculture. Philosophical Transactions Royal Society
Biology Science 363: 717-739.

Szumigalski, A., and Van Acker, R. 2005. Weed suppression and crop production in annual intercrops. Journal of Weed
Science 53: 813-825.

Tang, J., Xie, J., Chen, X., and Yu, L. 2009. Can rice genetic diversity reduce Echinochloa crus-galli infestation?
Journal of Weed Research 49: 47-54.

Vandermeer, J.H. 1989. The Ecology of Intercropping. Cambridge University Press, Cambridge, United Kingdom.

Willey, R. 1990. Resource use in intercropping systems. Journal of Agricultural Water Management 17: 215-231.

Zareh-FaizAbadi, A., and Emamverdian, A. 2012. Evaluation the influence of cultivar intercropping on agronomic
properties and wheat (Triticum aestivum L.) yield. Journal of Agroecology 4(2): 144-200. (In Persian with English
Summary)



Journal of Agroecology o b $309LiS (sl pgs &y
Vol. 10, No.3, Fall 2018, p. 789-803 i VA= AT .o TRV s X o)lois e ol

Evaluation the Effects of Wheat (Triticum aestivum L.) Cultivars Intercropping
Systems on Population, Biomass, Micronutrients Content of Weeds and Crop
Yield

S. Afzaliharsini>’, S. Taghizadeh?, A. Behpoori® and F. Faramarz'
Submitted: 15-11-2016
Accepted: 19-06-2017

Afzaliharsini, S., Taghizadeh, S., Behpoori, A., and Faramarzi, F. 2018 Evaluation the effects of wheat (7riticum

aestivum L.) cultivars intercropping systems on population, biomass, micronutrients content of weeds and crop yield.
Journal of Agroecology. 10(3): 789-803.

Introduction

Use of chemical herbicides has been very effective for weeds control mainly for reducing yield losses and
reduction of weed populations, but the frequently use of herbicides as the only weed management tool is
seriously being questioned because of herbicide costs, resistance of weed populations to one or multi herbicides
and environmental pollution. Reduce the use of chemical herbicides is one of the sustainable agriculture goals
and several alternatives with this purpose have been evaluated, recently. Therefore, diversification of cropping
systems by intercropping different species of crops has been proposed as a solution for reducing the use of
herbicides in modern agriculture.The main objective of current field experiment was to evaluate the growth and
micro nutrients content of weeds and crop yield in wheat cultivar intercropping systems.

Materials and methods

In order to investigate wheat-weed competition relationships and crop yield under intercropping and sole
cropping of wheat cultivars, an experiment was conducted at Darab faculty of Agriculture and Natural
Resources, Shiraz University, during the growing seasons 2013-2014. The experiment carried out using
randomized complete block design with eight treatments and three replications. Wheat cultivars and genotypes
were planted in four row intercropping systems and four sole cropping systems, including I;: intercropping of
shirudi + 91-11, L: intercropping of shirudi + 91-15, L: intercropping of 91-11 + 91-15, L: intercropping of
shirudi + 91-11 + 91-15, Si: shirudi sole cropping, S2: 91-11 sole cropping, S3: 91-15 sole cropping and Sa: F2
sole cropping. Different weed species were recorded in field experiment, but total weed density and total weed
dry matter were determined for each experimental plot. Weeds density were determined from each experimental
plot by using a quadrat of 1 x 1 m? randomly. Then all weeds in each quadrat were harvested and transformed to
laboratory for determining their biomass and micronutrients (Fe, Zn, Cu, and Mn) content. At harvest time, all
crops harvested in each plot, then crop yield was determined.

Result and Discussion:

Results showed that genotype mixtures had a significant effect to reduce the density, biomass and
micronutrients content of weeds. The highest and lowest weed density and biomass were observed in sole
cropping and intercropping systems, respectively. Intercropping systems of cultivars reduced weed population
and their dry matter more than sole cropping systems. Shirudi sole cropping (39.33 plant. m?) showed the
highest weed density and the highest weed dry matter was observed in 91-11 sole cropping (130 g.m?) and
shirudi sole cropping (121.3 g.m?). The highest and the lowest micronutrients content of weeds including Iron
(Fe), Zinc (Zn), Cooper (Cu) and Manganese (Mn) were observed in sole cropping and intercropping systems,
respectively. The highest Fe, Zn, Cu and Mn content of weeds were observed in 91-11 and shirud sole cropping
(225 and 245.6 mg.kg'!, respectively), shirudi sole cropping (27.5 mg.kg™), 91-15 sole cropping (21.23 mg.kg")
and shirudi sole cropping (63.85 mg.kg™!), respectively. The highest and lowest crop yield were observed in
shirudi + 91-15 intercropping (5.40 ton.ha!) and 91-15 sole cropping (2.70 ton.ha'!), respectively. In overall
weeds micronutrients content and weed growth in intercropping systems decreased significantly in comparison
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to sole cropping systems. The results of this experiment showed that row intercropping of wheat cultivars can
reduce the weeds ability for use of environmental resources, therefore crop can utilize resources more efficiency
and increase its yield.

Conclusion

The results showed that wheat cultivars intercropping method limits environmental resources for weeds
growth and this have implication for non-chemical management of weeds and increasing crop yield in ecological
approach in agro-ecosystems. Thus, wheat cultivar intercropping systems can modify weed infestation in
cropping systems. The results of this study suggest that row- intercropping system of wheat cultivars have
potential to produce higher yield and less vulnerable to weed infestation than their sole cropping system, because
they can provide high genetic diversity.
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