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Table 1- The average of physical and chemical properties of the soil before the experiment

Soil texture ingredients (%)

S alS i dlgo o yd P TotalN  O.C. OM. pH  Soil texture

% % % - Sk bl

oy Clay  clwSilt pasand PP P 000 () !
20 30 50 173 15.4 0.13 130 224 78 9! Loam

secile s oly5 ol g5, aSale 36 25l ln bs)l 5 slacale ey eSS laliul by, -F Jgua
Table 2- European Weed Research Council (EWRC) standard approach for evaluating
the impact of herbicides on crop and weed

Ll oo Jypame STy oSdle 2Ll (1) s e J o8
EWRC score Crop tolerance Efficacy (weed kill) Weed control (%)
1 P YRY Jol5' 509 100
No effect Complete kill
2 ounlice JB o5 (63,5 9 05 sl @)l Sl Jus 99.9-98
Very slight effects; some stunting and Excellent
yellwing just visible
3 oSy BB g o5 6045 S @yl o LS 97.9-95
slight effects; stunting and yellwing; Very good
effects reversible
4 Sl B Vlosol g sole yud gy (635 Jgd JB-0gs 97.9-90
Substuntial chlorosis and or stunting; most Good- acceptable
effects probably reversible
5 oL (od unid 3 (SO yk g Wb (63,5 J8 6 ué Lol bawsgio 89.9-82
Strong chlorosis; thinning of stand Moderate but not
acceptable
6 Jyazme 335 & lus wollao b 81.9-70
Increasing severity of damage Fair
7 Jyamo y ol @,lus s 69.9-55
ncreasing severity of damage Poor
8 Jpaze 3ok ©)lus s Lt 54.9-30
Increasing severity of damage Very poor
9 Jgazo Jols 535l 56 9 29.9-0
Total loss of plants and yield None
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EWRC (5, 4 (oibpw 5l (o i )z 1515 5 550 slacile 4 la iSale o)lus s yo =Y Jguar
Table 3- Damage percent of herbicides to weeds and rapeseed four weeks after spraying
on EWRC scale

e il O Hlus wo o 1305 & @ ylis o0
Treatment Damage percentage to weeds Damage percentage to rapeseed
s aiyo) Sy calS diyoy 93 CulS ayd) Sy culS diyoy 93 CulS

Cultivation of one  Cultivation of two  Cultivation of one  Cultivation of two
row of rapeseed  rows of rapeseed row of rapeseed rows of rapeseed

Cdlyskis
Trifloralin
AST3lio + Syo cisS
quinmerac+metazachlore
(A5t STp0 raig®) + S5
Trifloralin+ 80 75 5 5
(quinmerac+metazachlore)

o 5 293 oS I+l s oS

40 30 5 5

60 50 5 5

Colopyralid + Haloxy fop — R 40 30 5 5
methyl
3 S e 100 100 0 0
Control
s sile J5255 s aall . . . .
Without control
Al 85 90 80 10
paraquat

b sa Jds)ls gseme b Lo )l5 @ Jdg)lS s 550 (slacile Co e g iy alols S il ly 4525 —F Jeu
IS 1o o Shat 5 50 il 0355 sy ol 5, S
Table 4- Analysis of variance effect of row spacing and weed management on chlorophyll a,

chlorophyll b, chlorophyll a+ b, carotenoid, proline, weed dry weight and seed yield

ax . . . A
et @b S A by s D Judgts D ga Judgls & gao Sigig,l8
S.0.V. ‘sd f) Chlorophyll a Chlorophyll b Chlorophylla + b Carotenoid
Sk 2 4.74™ 0.59™ 1.98™ 0.0001™
Block
0, alold *
<% . 46.81 0.001™ 47.15™ 0.002™
row spacing (A)
YL le ] * *x wk Hk
6 98.91 0.40 80.37 0.017
weed management
A 31 sk *% *
i S 6 30.95 1.68 36.83 0.001™
AxB
o 26 9.94 0.44 12.41 0.002
Error
Ol i g b 15.67 13.68 13.98 15.61
C.V. (%)

# lo gixe Dglas 9929 pas NS

ns: non. significant, * and ** significant at 5% and 1% level of probability.
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-f Jgoz alsl
Table 4- Continued

a0

o 2bio S RIS e ile ooyl Cumy ) gy ey RISES SV 3y dos
S.0.V. 6d fJ Proline Weed dry weight Oil Oil yield Yield
sl Block 2 0.007™ 32.21™ 1.64™ 11926.70™ 6091
) “.*""5 1 0.065" 50.78" 0.26™ 23488.49%* 1017126™
row spacing (A)
3 Gle © ok sk %
3P SEE S 6 0.485 8257 0.13™ 1205109.80%* 8447801
weed management
Jile I AXB 6 0.138” 68.55" 0.16"™ 353670.48%* 909780""
s Error 26 0.014 16.02 2.93 5826.79 34902
Olpeii cu s CV. (%) 6.71 7.03 4.53 7.32 13.04

TN 0 Jleiml maw jo lo pre o Sy # g o Jae DgldS 99z pase NIS
ns: non. significant, * and ** significant at 5% and 1% level of probability.

355358 lgime 5 5 cale Sy pae ST oSk anglio =0 Jguar
Table 5- Mean comparison of the effect of weed management on carotenoid content

sppcile upoe aegid ;18
weed management Carotenoid (mg.g FW™)
odlyeldy 5 Trifloralin 0.28
ATl + ST o (yuioS quinmerac+metazachlore 0.28
(513850 5150 (555) + ol 5k 0258
Trifloralin+ (quinmerac+metazachlore)
Jrie 5T 93 oS o+l g ol 038
Colopyralid + Haloxy fop — R methyl

Jypdide J s Control 0.30b
sypdide J S oy Without control 0.41
WSty Paraquat 0.35

LSD 5% 0.057

Wil os oo gy Jleis ] mhaw jo e Je Dglis 9929 pas cdumsylis alie By >
Same letters in column indicate non-significant difference at the P=0.05 level.
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0355 ey el oSS 5D @ g IS lgizme o 5ym chle e x s alold lite Bl 5 Sile dunlic —F Jgur
1S s o ,Slos g 5,0 ale
Table 6- Mean comparison of the effect of row spacing x weed management on content of
chlorophyll a, b and total, proline, weed dry weight and seed yield of rapeseed

X 90y alold N . .
+ 5 le o0y Camy 3

pile cugae sl D Jbgls th’ S sy ™

row spacing x  Chlorophyll - Chlorophyll b gr"p Y Prolin 2 o= Yield
weed a (mggFW')  (mg.gFW) 4y (mggpw?) Weeddry —Oilyield oo pyt)

(mg.gFW™) weight (gm?) (kg.ha™)

management
a,xb, 19.47 3.81 23.29 1.54 14.67 8352 2248
ayxb, 21.30 531 26.61 1.58 16 1166 2151
a;xb, 22.52 5.28 278 1.54 10.67 1377.1 1928
a,xb, 19.99 3.92 239 1.39 11 833.5 2180
a,xbs 21.66 5.14 26.8 1.92 6.67 1725 3750
a,xbs 27.10 4.13 31.24 1.94 5.67 384.2 3805
a;xby, 17.58 5.55 23.13 241 15.33 4243 1892
ayxby 17.11 479 21.9 1.92 14.33 791.3 1765
a;xbs 24.93 452 29.45 1.83 0.0 1084.4 4297
a,xbs 26.60 4.82 31.42 1.56 0.0 1456 4397
a;xby 15.40 4.96 20.36 1.60 42 741.5 1069
ayxby 13.66 5.58 19.35 1.59 46.33 1761.1 1012
a;xb, 11.84 6.28 18.12 2.40 2.67 359.3 2311
a,xby 2233 7.04 29.37 1.79 2.33 16682 4362
LSD 5, 5.10 1.13 5.94 0.09 0.92 12779 99.59

Wil oo iy Jleix! mhaw )0 s pre Dglis 9929 pas cdims i gt Ho 50 alie B>
Same letters in each column indicate non-significant difference at the P=0.05 level.

a; and a,, Planting one and two rows of rapeseed, respectively. b; to b;, respectively, herbicide application of
trifluralin, quinmerac + metazachlor, combination of trifluralin and quinmerac + metazachlor, haloxoprop R
methyl + clopyralid, weed control, without weed control and application paraquat.
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Abstract

Rapessed is one of the most important oilseed crops. Weeds, also are most
important factors that limit the production of the oil crops and greatly affect the quantity
and quality of their extracted oils. To investigate the effect of row spacing and herbicide
application on photosynthetic pigments and rapeseed yield, a factorial experiment based
on a randomized complete block design with three replications was conducted during
2017-18 at Bayekola Research Station, Neka, Mazandaran. Factors were planting
arrangement in two levels (one and two-row plantings) and weed control in 7 levels of

application of herbicides consisting of Trifluralin (Treflan) 2.5 Lha™ before planting and
mixed with soil, Quinmerac + Metazachlor (Butisan Star) 2.5 Lha™' pre-emergence,
Trifluralin 2.5 lha before planting + Quinmerac + Metazachlor 2.5 Lha™ pre-
emergence, Chlopyralid (lontrel) 1 Lha' + Haloxyfop-R-Methyl (Super Gallant) 0.8
Lha' at 2 to 4 weeds leaf stage, Paraquat (Gramaxon) 2 Lha" at 4 to 6 weeds leaf
stages, weed control and without weed control. The results showed that by changing the
planting arrangement and using combination of Trifluralin with Quinmerac +
Metazachlor and/or application of Paraquat (as a guided herbicide) in two-row culture,
the rapeseed chlorophyll content increased by 38.06% and 34.11% as compared to
without weed control. Also, weed dry weight decreased by 87.16% and 94.97%, and
rapeseed grain yield increased by 73.4% and 76.79%, respectively, which resulted in
increasing crops’s extracted oil. It can be concluded that by modifying the canola
planting pattern we can increase canola’s oil yield, and application of guided herbicide
or combination of Trifluralin with Quinmerac + Metazachlor, to control weeds.

Key words: Carotenoid, Chlorophyll, Paraquat, Planting arrangement, Treflan.
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