Journal of Plant Protection
Vol. 35, No. 3, Fall 2021, P. 373-387

(6329LaS @lwo g pgle) LS cdilis 4 pid

A i
AL A FYF_YAY .o Aol ¥ o)l FO ols

I ke

g Ol T gl 5 g5 il =T ol il 5 - Kol g
YR/ Y/ B 5 b

VEeo/eX/Y Jﬁu\ic)u

CXVCCS

JgS e ot (inlejl ym slacile J315 Ll o (slabgle jipmady byle cutS IS 5 B, slapasls 16 obj)l jglaies

bobro cuiS (565 Jolis bl i plonl dguiie wgd yd olSuisly Slisiods asyie 50 51,80 dw b (olad JolS (slaS'sl oyl CJB j5 0nis 5,5
D0 FO N0 ol oo iy )0 gl CuiiS Cans g 13y (9,0 bolwe cuiS 5 0 o balore CuiS paw 93 0 (ladgle jaiae—a
b plol (g pis g (g Jold gaw 93 3 50 gladile Bl g (Lol Jole Glgiear (labgle jaisa 5 a4y olS 95 alls cuiS 5 VO YO
Psr—ay by Lo culls slacuns g S (o580l piiSon g bole cutS o0l 51 45 ol (Lt guls dgs (28 Jale (lpisas o ile
J5 St jg pm sladle patia—any bl cutS dilisee lacuns i Ll g0 )l e 50 lacile J§ S g 9 0515 2 ladsle
2 ladele e aiy) 0 Sles (o ials ao AY g agy iy 0,Sles )0 il aoyd A Blas i sbacale 5105 pae b g 3105 byl yi
oz lis (oBly 3)Slas (1l g (e il S AL 93 A odalie (LS Sl G e (allE CliS L dwglis )3 bglsee cuiS Lyl
o Camd ladgle jtin—ay bl cuiS (65 oSl (el (5] E90ome a3 (Jg g bgloe CutS 4y s 4y el S 550
Esoome jyb e jo i pis 5 jon Laylpd )3 Al Cage VOND o b (gladsle jutia—any bslsie cullS &S (g psbody gy palls cuis
Cdle (adld 5 Coll) Cod (o pl3jl oy ol () (slapad i b Gl sy ald CliS i NE 9 YID iy (oo ()]
iy byl S a8 ol Lt Slojl ol @l S pgbodr g2 )lo)s3 6V (1B, )8 5l iy 4 i (glebgle jaiin o ol Lt
4o B germeyd 5 g canlio (s (5] E0oms) Lol cuiS byl slapadls (o i 5 b iy ©ppod; gladgle i

B

e G55 Egerme by O8hes ¢ il slags o 1 IS (S04

@5Y)
slacle Copio ol 4b 55 93 (Slle g oband Sy
2 35290l (A) al e o s 508 g oz 4y £)l5e S0
oo pwd > Ay )l sl oddenogi IS ile can b ol
Sly 530 S5 e gl ) (S 3l Ygene (FA) Con
L olyen o) i S Cle S b cuslio 58 Ca g 390
9 V) 998 030 ) (odngy ey S le SRSl 45 oSy Sl
8 el s5leadlsS gmen (SlKe gl )8 (imen (T
50995 Fhe iy A8 0)93 3 4TSy b g 2l S slacile
5 %) o 1y b Jobo o Lol 5l aspe 9 JBlis 5,087 4 5l
Ol Laaidy g9y o slacdle i laulyd ol by b o8 (1)
D9 0 dls SB o 4 55 Sleduo 5 Mgy e

dodso
=y ©Y s iamo I S (Gossypium hirsutum L.) a,
YV il L ggommoy a5 bl o o 4 oyl 3 adlate ;> npe
iy CoiS 5w JS 5l o) 0l 5 e Sl i
Ay Ay 0y9d gy SYsb (V) Wleoly jolaidl ds 4y ) S

Ol e 3,Sdas 4 oliws W) sl 3 hund s (s3llele
WS o drlse i e b jye lacils (SYsb S e )

09,5 5y sladdle ple (353 plgiily 5 hletih e =¥ 5 ¥

M (w35 ol (559l 0SS ¢(5 359185 5]

(Email: m.rastgoo@um.ac.ir (s o g — )
DOI: 10.22067/JPP.2021.32834.0



mailto:m.rastgoo@um.ac.ir
http://dx.doi.org/10.22067/JPP.2021.32834.0

1Pee 5l ¥ o )lod FO als (55,9l gluo g pole) LS cblis> o pis YYY

() JSS) A A Ao Sgiamw oS! 5HVTAY Jlo

b ol B o tor g S ©ygods iale]
SN Jolis W jlas s Tyad J1,SG aw )0 (dolay JolS” (slacS'sly
byl cuiS g 0y e boldw cuisS maw 93 ) blsw cuis
2 Sldgle prsemady il bybe S Cund g A3y 095
oS 50 Lalls oS g VO YO b+ 0+ YO VO ol pdow iy
» i gladle Bl Lol Jole lpiear gladgle jaiia 5 4y
Olyedn o cide Juad plod (g pis g (g Jold aw 9
iy ¥ el o YA slol b iolojl )8 o .kidgy o8 Jole
2 e el Cond 93 4y &S 39y jio o B¢ Jolgd b cuslS
Chomud jd 9 Cd)S Cjgo jyb sladdle JolS S cuond S
Sy b s > (selys Lol | jon slacile J5115 S0
sl

Slides 35y ol @ygoss 8 o5 Jlo o alejl 0
S ygo u-u)l_n)‘ d‘)—?‘ )'l o ol & OR) L;}L»o)l.a\ 9 c.o.‘a.m.i
2 o0 FO Hlibe an ol ws (65L5 355 Suwd b lojen i8S
35 0 3l oddd s 2y 5 o 8)) Al CulS Ab 0ad (e 4 HlSa
0395) sladgle yaiiz g (595 plulyd Gl (55ygliS” Clisios
plosl suwd Cijgods 9 WWAY olocuinud)l VO o (pbocoy e

o 590 V0 8 03l )3 (g yta Bl ¥ Bas )3 6lS 93 b ydy
(slddsle juin ad w ) BleiSS pae cle 4y sl )
alold cole,y b iy sl g o o) b posl o)1y Sldas
Do gpe e > B A JS WS1 g 3y (s9) e Bl YO &
o ¥ LaSa b o alols g ji0 O iolojl slacs S oy dlold
slacu s Jouas cgs () o bolsw cuis’ g6l 0 g
slasele ja s g as e ;0 cdy) O cldls jlolS g0 bS]
-1 50 s eolaiuwl YOYD § YOO lacu s sly (Sl
S slacios) 5l S e () 1 o3y (0950 bobe cuiS
A Coley 465 90 Cod ‘U@b)’] s s

cdS pllss glul a8 Bus pl b ol 40 Wiy 0y90 Job 1o
Ll 5 €8, Gyguo (23055 Sldas A8 un g Lats byl
d)l_:.gi A5 ST odwey (598 255 LS (5 5 FO e ylon &
olo ;ga 9 )Lgi) d]w olﬁf 92 ng )LJ L)"L"‘ 29 u.uw Oygods
S cde aneadl mals LS s 9o 4 calbp l e
J9) ¥ a d)l_ui ol ulJ9‘ L5—>)J choD‘.)).o 9 ).u » \5.«5 )Lw.u

b o hals

1- Factorial split-plot experiment
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Table 1- Soil chemical properties of the experiment site
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Figure 1- Daily temperature (minimum, maximum, and mean) and air humidity percentage in cotton and fodder beet
growing period at 2014 experiment
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Table 2- Mean comparison of total weed density, total weed dry weight and cotton yield loss in different intercropping
proportions with fodder beet
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75:25 46 (40)2 811 (168)2 94.6 (0.89)2
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Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation.
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Table 3- Results of analysis of variance of yield and yield components of cotton and fodder beet in different proportion of

intercropping under the influence of planting pattern and weed interference

. 0398 laxs OaSles  SujdemaSles adyydSles Sojlen 3ySles
s 55 . . . e s Sl s
Effect/Variables R e e Sladsle ity Sladgle juidy
NB CLY BYC RYB BYB
B B B3 B3 BUKW- A
ol sl 51 EYSH 5 Jleia ! g5 Jloin ! 5 Jlois ! 5 Jloia ! g Jloin !
- -
Fixed eﬁ;ts @l owlyly s pelyly s puilly s peilly bt peilyly S
Df Slowi P value Slowi P value o P value Sows P value o P value
PTVY PTV PTV PTV PTV
b’lh_w 55 1 0.003 0.8199  0.013  0.4924 0.0001 0.9831  0.014 0.4431 0.001  0.8697
Intercropping Pattern (IP)
b’l%“ . w 4 45.1 <.0001 62.8 <.0001 75.7 <.0001 74.2 <.0001 76.5 <.0001
Intercropping Proportion (IP)
bolowe cusS (66X oS Cans
ANES 4 0.04 0.939 0.03 0.9021  0.005 0.991 0.1 0.6444 0.1 0.8065
IPXIR
i slaile 2o 1 39.3 <.0001 28.2 <.0001 18.5 <.0001 19.5 <.0001 17.4 <.0001
Weed Interference (WI)
sbdle 3o x bybre cuis oSl
e 1 0.001 0.8727 0.02 0.4079 0.0001 09189 0.045 0.1675 0.1 0.1474
IPxWI
sladde J316 x balowe cudS Caus
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IRXWI
kS Cad X bgloes i (5oXl
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IPXIRXWI
Solas Wil osbly (e
Random effects Variance estimate¥
St 0.00007 0.00004 NE NE
Block (B)
bsle S o x bsle 2ol (5SSl NE 0.00004 0.0001 NE 0.0002
BxIPxIR
s
0.005 0.013 0.011 0.005 0.008
Error
(F) Sl e 49 42 21 2.1
C.V.
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owess e NE
Data were transformed for all variables
tPercentage of total explained treatment variation
Bold numbers show significant effect
NE: non estimated; NB: number of bolls, LYC: lint yield of cotton, BYC: biological yield of cotton, RYB: root yield of fodder beet, BYB:
biological yield of fodder beet
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Table 4- Mean comparison of number of bolls, lint yield and biological yield of cotton in different proportion of intercropping
with fodder beet under the interference and non-interference of weeds

i e SR oo S
. . . Number of bolls Lint yie Biological yie
Weed interference Intercropping proportion (%)+ (m?) (kg hal) (kg had)
syl 5l )l
Weed free 100 146 (13)2 4390 (402)° 12478 (1629)3
75 96 (12)° 2152 (271)° 5866 (613)°
50 54 (12)¢ 812 (179)° 2105 (513)°
25 21 (7)¢ 157 (52)¢ 390 (119)°
5yl a4 03l
Weed infested 100 14 (6)%[90%] 239 (70)9[94%] 860 (70)9[93% ]
75 9(3)90%]  115(30)Y[94%] 393 (30)[93% ]
50 5 (2)[90% ] 39 (18)[95% ] 149 (18)T 92%)]
25 3 (1)9[ 85%] 10 (5)T93% ]  39.6 (5.6)9[89% ]

gl 2 IS o515 5l 4y 0515 il 200
)G gyl gime OB ailiie Bgys b b ygiw J&15 dlas]

A Hlre Bl ool il 30 slael

ol 3y cale jlghle byl )0 alie Hlew 4 Cund HialS doyd ddig)ST 81 dlacl
T Different percentage of cotton density of total density in area
Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation
Values in brackets are reduction percentage respect to same treatment in weed free condition
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Table 5- Mean comparison of root yield and biological yield of fodder beet in different proportion of intercropping with
cotton under the interference and non-interference of weeds

})-”’U’-L‘ J&'-\; 195.'590 R A . 4“".’.) ").&"A‘c ‘S?.)?J%"f ")sl‘“‘c
Weed interference  Intercropping proportion (%)¥ Root yield Biological yield
(kg ha't) (kg ha't)
e jl)le
Weed free 100 162083 (37253)? 195433 (54502)?
75 102025 (11488)° 124509 (13210)
50 61433 (7198)° 82042 (13710)°
25 14281 (1645)¢ 18557 (2924)¢
jymile 4 o3l
Weed infested 100 26400 (2123)9[83%] 36250 (449)°[81%)]
75 19359 (3218)%[81%] 25978 (4691)*[79%)]
50 7644 (2661)[87%] 10118 (4461)°[87%]
25 2021 (744)°[85%)] 2789 (802)T 84%]
o 3 JS o515 J 4 o515 lisen 20,

)15 6 ine MR aliie gy by baygi J51 slac
i jlse Byl jly 31 slael
al e ) gle bylyd g alie Hlaw ) Camd (IS Ao yd dAdg)S 3D ol
T Different percentage of cotton density of total density in area
Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation
Values in brackets are reduction percentage respect to same treatment in weed free condition
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Table 6- Advantage indices of cotton—fodder beet intercropping affected by interference and non-interference with weeds

LS Cad o g o - . ials " .
ol Jily T AR bk &y &lr om; y #ly 2, 5das s
ladgle ,aiis L. .. SHlz 5, os .. 5, os [5.37)
Weed $ ST P JNR - SN . ) )
interference  Cotton-Fodder ladole JSome; sy Al laole S ABly Ay o
beet proportion : $ LER AYLc ¢ AYL RVTc
(%) LERc LERs AYLs
jpaile )l g)le
Weed free 1000 1.00 - 1.00 - - - 1.00
75:25 0.49 0.09 0.60 -0.34 -0.62 -0.96 0.83
50:50 0.19 0.41 0.60 -0.63 -0.18 -0.82 1.64
25:75 0.04 0.67 0.71 -0.86 -0.11 -0.97 2.46
0:100 - 1.00 1.00 - - - 3.77
)‘).m_é.l_c 4 0391’\
Weed infest 1000 1.00 - 1.00 - - - 1.00
75:25 0.51 0.7 0.58 -0.32 -0.71 -1.03 1.33
50:50 0.18 0.29 0.47 -0.65 -0.43 -1.08 3.89
25:75 0.05 0.72 0.77 -0.80 -0.04 -0.84 8.66
0:100 - 1.00 1.00 - - - 12.30

LERc: Land equivalent ratio for cotton, LERg: Land equivalent ratio for fodder beet, LER: Total land equivalent ratio , AYLc: Actual yield loss for
cotton, AYLg: Actual yield loss for fodder beet, AYL:Total actual yield loss, RVTc: Relative value total for cotton
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Table 7- Competitive indices of cotton—fodder beet intercropping affected by interference and non-interference with weeds

Dolso CuiS o . Pl o o o b - o TR
e it 0 e i Sin Sabsy O L elly S
Weed Sladgle e - dy eyl T e e T lasgle e
interference Cotton-Fodder beet Sladgle Js - o ®
. A CRs
proportion (%) Ks K CRc
C
jyedile 5l g)le
Weed free 2575 0.20 0.07 0.015 0.28 1.87 0.58
5050 0.10 0.27 0.028 -0.45 0.49 223
7525 0.03 0.41 0.011 -0.75 0.17 6.63
)").tz:;ﬂ.cé_;o.\yx
Weed infest 2575 0.22 0.05 0.012 0.39 3.89 0.46
50:50 0.10 0.17 0.017 -0.22 0.63 1.93
7525 0.04 0.42 0.016 -0.76 0.23 7.89

Kc: Relative Crowding Coefficient for Cotton, Kg: Relative Crowding Coefficient for Fodder beet, K:Total Relative Crowding Coefficient
JA:Aggressivity, CRc: Competitive Ratio for Cotton, CRg: Competitive Ratio for Fodder beet
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Introduction: Intercropping involves growing more than one crop in the same field at the same time.
Intercropping increase diversity in the cropping system and enhance the utilization of resources such as light,
heat and water. This practice can also help to suppress weeds and increase the likelihood of being able to reduce
herbicide use in the cropping system. Alternatively, in organic systems where herbicides are not used,
intercropping can reduce the yield loss potential and provide stability in the system. In recent years, native cotton
growers in Khorasan region, especially in Torbat-e Jam region, using the intercropping of cotton-fodder beet
(Beta vulgaris subsp. vulgaris L.), while facilitating the growth of fodder beet plant providing forage for
livestock and increasing land income in the cotton crop. Placement of fodder beet plants in or between rows of
cotton cultivation accelerates the conquest of space and resources compared to cotton monoculture. Little
information is available on the cultivation of fodder beet - cotton intercropping and its effects on the yield of
both plants, as well as the potential of this crop system in weed control. Therefore, this experiment was designed
with the aim of the effect of cotton- fodder beet intercropping on weed control and evaluation of intercropping
and competitive indices in Mashhad region.

Materials and Methods: In order to evaluate the effect of cotton-fodder beet intercropping on weed
suppression, a split factorial experiment was conducted based on a randomized complete block design with three
replications at Ferdowsi University of Mashhad research farm. Treatments include intercropping pattern at two
levels of inter-row and intra-row intercropping and the ratio of cotton-fodder beet substitution intercropping at
five levels including 75: 25, 50: 50, 25: 75 and monoculture of cotton and fodder beet as the main factor and
weed interference at two levels including weeding and non-weeding throughout the weed season as a secondary
factor. Land equivalent ratio for cotton, land equivalent ratio for fodder beet, total land equivalent ratio , actual
yield loss for cotton, actual yield loss for fodder beet, total actual yield loss, relative value total for cotton,
relative crowding coefficient for cotton, relative crowding coefficient for fodder beet, total relative crowding
coefficient, aggressivity, competitive ratio for cotton, and competitive ratio for fodder beet were the indices
which calculated and used as a basis for the evaluation of cotton — fodder beet intercropping.

Analysis of variance was performed using generalized linear models through GLMMIX procedure in SAS
9.4 software environment. The effect of three factors: intercropping pattern, intercropping ratio and weed
interference and their interaction with each other were considered as fixed effects and block and block effect,
mixed intercropping pattern, intercropping ratio and total error were considered as random variables in the
model. Comparison of means of the simple effects of factors and their interaction were performed using the least
squares mean comparison method in the same procedure.

Results and Discussion: The results showed that the effect of intercropping pattern and intercropping
proportion on total weed density was not significant, but was significant on total dry weight of weeds, although it
was still not significant compared to monoculture of cotton. Accordingly, at a 25: 75 crop proportion of cotton -
fodder beet, the dry weight of weeds was lower than other intercropping proportion. Also, the effect of
intercropping pattern on both crop traits was not significant, but the ratio of intercropping on cotton and fodder
beet traits was significant. In terms of interference or non-interference of weeds, at least 50% reduction in cotton
lint yield and 83% reduction in fodder beet root yield was observed in intercropping conditions, compared to
monoculture of each plant. The two indices of land equivalent ratio and actual yield loss showed the superiority
of cotton monoculture over intercropping, but the relative value total index expressed the superiority of cotton-
fodder beet intercropping over cotton monoculture. So that intercropping of cotton-fodder beet with a ratio of
75:25, in the presence and absence of weeds, the relative value total increased by 2.5 and 8.6 times, respectively,
of cotton monoculture. Competitive indices including relative crowding coefficient, competition ratio and
aggressivity index showed that fodder beet has higher competitive power than cotton. In general, the results of
this experiment showed that cotton-beet forage intercropping, although it had no significant effect on weed
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control, is still recommended in terms of mixed crop evaluation indicators.

Conclusion: In general, the results of this experiment showed that the cotton-fodder beet intercropping, as
replacement pattern, had no significant effect on weed control, and considering that it was suitable only in terms
of one of the evaluation indices (relative value total), it is not generally recommendable.
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