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Table 2. Effect cultivars and different period of interference and weed control on yield, yield components and plant

height in Lentil
) als 8 ,Slos . . L
S 5e)gm o Slos 5ol) g gyl Al oluxy 0 OME slosy 39 Ve
" _ [ - =
sl (LS5 0,5 50LS) (o (o Hilw) g2 5 L] (p5) it
Tretment Biological yield IE) Plant height ~ Seedno.  Podsno.per 1000 seeds
(Kg.had) Seed yield (cm) per plant plant weight (g)
-1
(Kg.ha')
o5, s Gachsaran 3242.2a 797.1a 31.8a 58.5a 38.7a 443a
CUltivars ol lowe Local 2712.00 660.4 b 26.2b 37.2b 34.9b 2890
5| 39,10
S 15 day ater 3818a 1082.0a 33.8a 64.3a 44.1ab 411a
By emergenece
| o
s 30 day after 34562 870.7b 33.1a 61.1ab 39.2bc 38.9ab
s emergenece
sl 50 J L 45 day
sl T anerayenéce; 2414de 640.7¢ 28.0bc 47.4pc 36.1cd 35.2eb
Interference Oy 9
Period 3 19,7
o 60 day aiter 2215de 391.4d 24.6¢d 34.8cd 31.3de 38.1ab
RCIIe emergenece
sl 0 B Whole season
s westinfested 1904e 305.7d 23.7d 32.8d 26.2¢ 37.6ab
5l 39,10
S 15 day after 2607cd 355.84 25.2bcd 31.8d 31.1de 33.7ab
AT emergenece
A LY
s 30 aay aiter 2807cd 595.0c 26.4bcd 33.2d 35.3cd 35.8ab
S e emergenece
o o 3% 45 day aft
Js o ay arter 3090bc 876.1b 29.0 48.1bc 35.1cd 31.8b
A FREI emergenece
Period
Control ]l 39,7
S 60 day after 3565ab 1045.0ab 33.3a 60.6ab 43.18b 33.58b
RRCII emergenece
| S
7lr 75 Whole season 3895a 1126.0a 33.2a 64.2a 46.8a 40.0a

(aald) Jad weed-free
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Means within each column and treatment with a letter in common are not significant.
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Table 3. Means comparison cultivarsand different period of interference and weed control for biological and grain
yields, 1000 seed weight and number of seeds per head

30 &ilo luay 30 BME Sl aildYeer (439 S 5elem o yShos
eii e G Gy 50 (K9 p 5545 )
Cultivars Treatment Seed no.per  Podsno.per  1000seeds  Biological yidd
plant plant weight (g) (Kgha)
3o 59,00
’ “J:_” ;igzyjéceg 76.44 ab 4455 b-d 4023 ad 3896 bc
OBy
o e 30 day after 64.05 a-d
RRvI. emergenece 65.11 a-d 48.66b 48662 3006 c-g
Jsls sloeygs ST 45 day after 40.89 b-f 3973ae 2101 g
Interference Oy emergenece ’ ' 9
Period KIS
’ “”;’ g%gagj;eg 4011 eg 3455eh 4477 b 2303 g-i
O
S o 59Y0
’ .:{31 Whole season ’ .
s Gabe OSSO 44.80 d-f 24.22] 4837 ab 2202 i
[S)) a -
(aals)
Gachsaran 3 39,00
o ;igzyjéceg 54.00 c-e 24.45i 456330 3448 bt
O
o oY
s ﬁgzyj; 2211¢gh 34.22f-h 4267 ab 4120 b
[Shand g
i m 53,F0
b b A 7045 ac B78dh  37.08bf 3592 b-e
100 O
Control Ao e e
T g%gzyjéceg 65.67 a-d 40.89 b-f 4483 2b 48522
O
o sV Whol
by W‘;:f;:“ 8267a 59.45a 51.13a 2902 d-g
(aals)
5o 59,00
’ “J:_” ;igzyjéceg 52.22 c-e 4367b-e 4210ac 3739 b-d
OBy
J o st
T ﬁgzyj;; 58.28 b-e 29.89 g-i 29.00 eg 3906 be
O
ol slangs o T 45 day alter 20.78f-h 3133 g 30.80 d- 2728eh
Interference O s emergenece ’ =39 ) 9
Period KIS
T g%gzyjéceg 29.56f-h 28.11hi 3157 c-g 2126 g-i
O
S 5,Y0
A e S 20.89 gh 28.22hi 26.90fg 1606
(aall)
Loca 5 o 39)0
s ;ig?ef;i 09.78h 37.89 c-g 21.93¢g 1767 hi
B
i o 5t
T ﬁgzyj; 44.34 0 3655 c-h 29.03 eg 1495
O
.. 3o 5,0
Jf;er %L“;)ﬁ T ?ngzyef;e; 25.89f-h 34.55eh 26.73fg 2588f-h
10 O
Control d o e
T g%g?ef;i 55.55 b-e 4533bc 2220 2278 g
O
o sV Whol
RE Nrtpuing 45.78 0+ 34.331-h 2890 eg 4888 a
(aald)
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Means within each column and treatment with aletter in common are not significant
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Table 4. Dry weight of weedsin Lentil'sfarm (g.m™) divided by speciesduring interference period in local
Kermanshah cultivar

_ o . Gle
5 0390 e Sa S L BT s e e
. . ' ar ar ) ge :
Interference Period Jonsngass  Bindweed Henbit crowfoot mustard Flix weed mustard Fat hen B|00:j
wor
Fom 59,10 15days
) after 10.50d 11.10e 0.00c 0.00b 0.00e 0.00c 0.00b 0.00c 0.00b
Oje emergence
Somef 30days
B after 1390¢ 15.60d 10.10b 0.70b 16.30d 0.00c 0.00b 0.00c 0.00b
O emergence
Fom 59)F0 45days
i after 39.70b 84.20c 21.00a 1860a 34.30c 5140b 0.00b 0.00c 0.00b
O emergence
Som 9P 60 days
B after 0.000e 103.7b 0.00c 0.00b 56.70b 54.70a 0.00b 2860b 1325a
O emergence
BESSINIY Whole
R season 5210a 1103a 0.00c 0.00b 106.4a 0.00c 1890a 62.70a 0.00b
(onls) weed-free
LSD Value 1.659 3.227 1331 1192 3.542 1684 0.842 1.684 3.368
FVaue 845" 12.31" 3.90° 411 7.28" 9.23" 373 813" 12.32"

W, S0 b (sle gire WS o oty rhan 50 jls S e B> Blas e po sl s o j0 a5 ola ) Sk
Means within each column and treatment with aletter in common are not significant.
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Table5. Dry weight of weedsin Lentil'sfarm (g.m) divided by speciesduring interference period Ghachsaran cultivar

T e o« o el 3 ile
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: : : ar ar ix ge :
Interference Period Jonsongrass ~ Bindweed ~ Henbit crowfoot mustard weed mustard &t hen B|00:j
wor
3hom 5910 15 days
N after 540e 100e 0.00c 0.00c 0.00d 0.00d 0.00b 0.00c 0.00b
O emergence
S SIN 30 days
after 7.90d 6.40d 21.40b 250b 550c 11.40c 0.00b 0.00c 0.00b
O emergence
om0 45 days
o after 50.10¢c 91.00c 4580a 10.30a 43.80b 18.00 b 0.00b 0.00c 0.00b
O emergence
S om 5e7 60 days
after 62.10b 120.8b 0.00c 10.90a 196.1a 51.10a 0.00b 18.60 b 0.00b
O emergence
Slom 59,¥0 Whole
O Season 67.30a 1785a 0.00c 0.00c 0.00d 0.00d 19.20a 75.60 a 86.20 a
(osls) weed-free
LSD Vaue 1.575 1.835 1.031 0.941 3.151 1.031 0.842 1.684 14.681
F Value 17.63** 4.91* 7.34** 7.46** 9.13** 14.34** 5.12* 6.03* 5.93*

W, S0 b (s,ls gire BB o oty o 50 il S e B> Blas Lo o sl i o j0 a5 ole Shee
Means within each column and treatment with aletter in common are not significant.
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Table 6. Dry weight of weedsin Lentil'sfarm (g.m) divided by species during weed control in

local Kermanshah cultivar

s T s
: . i iny ar
Period Control Jonsongrass  Bindweed Fat hen Flix weed lebur mustard
5l 39,10
P Sdysater o055, 31.80a 31.00a 66.10a 0.00b 0.00b
Sy emergence
| oms 5T
S 30 days after 50.50 ¢ 8.90¢ 6.80b 0.00¢ 0.00b 39.00a
RRIIN emergence
o 39,0
S 45 days after 0.00d 520d 520¢ 560b 550a 0.00b
RV emergence
5 19,5
oy 60 days after 14.60 b 18.10b 1.20d 0.00¢c 0.00b 0.00b
RII emergence
RIS Whole
Joon
o season 0.00d 0.00e 0.00d 0.00¢c 0.00b 0.00b
(ald) e weed-free
LSD Vaue 3.766 1331 1.492 2.455 0.842 1.684
FVaue 433 9.61" 12.31" 7.69" 431 5.03

W, S0 b (s,ls gire BB o oty s 50 Sl S e B> Blas L o sl i o 0 oS ole Shee
Means within each column and treatment with a letter in common are not significant.
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Table 7. Dry weight of weeds (g.m™) in Lentil'sfarm divided by species during weed control in

Ghachsaran cultivar

s B e e
; . 1 iny ar
Period Control Jonsongrass  Bindwesd Fat hen Flix weed lebur mustard
;| 39,10
M 15daysafter 4,704 1120a 4120a 1550a 0.00b 27.70a
s emergence
oy
S S0daysafter 47 g4 27.00b 10.40b 0.00¢ 11.20a 0.00b
R emergence
SIEESIAL 45 days after
T amergence 12.20¢ 16.70 ¢ 490¢ 0.00¢c 0.00a 0.00b
C s
o 60 days after 590d 460d 1.10d 560b 0.00a 0.00b
e emergence
o 59Y0 Whole
R season 0.00e 0.00e 0.00d 0.00c 0.00 a 0.00b
@ald) o225 \yeed-free
LSD Value 1575 2237 1532 1.031 0.842 0.845
FVaue 16.35" 836" 14.31" 9.60" 8.01" 19.08"

5l K00 b (sl pme AW s oy e 58 Wi ls St B> Blas Jlas jo sl gt o 0 oS ol Sile
Means within each column and treatment with aletter in common are not significant.
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Table8. Number of weeds (plant.m?) in Lentil'sfarm divided by species during weed control in local K ermanshah cultivar

T W& a g S . | et
) i . ar ar ix ge
Interference Period Jonsongrass  Bindwesd ~ Henbit crowfoot mustard weed  musard Fat hen wort
Slom 59,00 15 days
L after 123b 64e 00c 00c 0.0d 00c 00b 00c 00b
O emergence
o et 30 days
L after 156 a 76d P0b 80b 40c 12a 00b 00c 00b
O emergence
om0 45 days
N after 160 a 116 a 170 a 32a 20a 40a 00b 00c 00b
O emergence
Fom 59 60 days
o after 0.0d 102 b 00c 00c 20a 00c 00b 48a 12a
O emergence
o 5a)V0 Whole
O s season 56¢ 84c 0.0c 0.0c 12b 00c 32a 80b 0.0b
(aals) weed-free
LSD Vaue 4.495 1575 5.052 1.684 1.331 1.031 1.684 1.825 0.841
FVaue 15.30" 21.07" 11.34" 12.03" 431" 8.01" 6.32" 5.05' 419

5l K00 b (sl pme AW s oy e 58 i ls St B> Blas Jlas jo sl gt o 0 a5 ol Sile
Means within each column and treatment with aletter in common are not significant.
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Table 9. Number of weedsin Lentil'sfarm (plant.m) divided by species during weed control in
Ghachsaran cultivar

1 0350 ot Sa g O SERST R e, e
) ) . ar ar iX ge
Interference Period Jonsngass  Bindweed  Henbit aoonfoot  mustard weed musard Fat hen wort
Slom 5910 15 days
N after 12d 12e 0.0c 0.0c 0.0d 0.0b 0.0b 0.0c 0.0b
o emergence
o et 30 days
o after 16¢c 76d 124b 8.0b 80c 12a 0.0b 0.0c 0.0b
o emergence
w5970 45 days
o after 64a 196a 135a 12a 20b 1lla 0.0b 00c 0.0b
O emergence
Sl 59,7 60 days
L after 64 a 92b 0.0c 80b 24a 12a 0.0b 32b 0.0b
O emergence
Fom 39,Y0 Whole
O s season 52b 82c 0.0c 0.0c 0.0d 0.0b 16a 9% a 16a
(aals) weed-free
LSD Vaue 2.267 3.622 4.125 1.031 1.883 5.314 1.684 2.663 1.684
FValue 6.64* 692  17.36"*  1264** 3.61* 2631**  1339** 9.07+* 13.39%

35l K0S b gl gime OS] ws jozy e (o Wl S B S BBlas Lo e gl (st o 50 4 b Sk

Means within each column and treatment with aletter in common are not significant.
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Table 10. Number of weedsin Lentil'sfarm (plant.m) divided by species during weed control in

local Kermanshah cultivar

S 0599 a3 S o anlku ists &y Po5 5 heS
Period Control Jonsongrass  Bindweed Fat hen Flixweed  Spiny cocklebur ~ Ear mustard
S omeN0 15 days after
. emergence Ra 60 a 36a 80a 0.0b 0.0b
Fom et 30 days after
. emergence 52b 32b 80b 0.0c 0.0b 40a
B BIN 45 days after
oabp emergence 0.0d 24c¢c 80b 40b 20a 0.0b
| [N
P 9 60 days after 40c 16d 40¢ 00¢ 00b 00b
RREIIN emergence
3lom 5a,Y0 Whole
T season 0.0d 00e 0.0d 00c 0.0b 0.0b
ol oabi \eed-free
LSD Vaue 1.883 2.147 1.331 1.031 0.861 0.831
FVaue 9.31** 11.08** 7.91%* 19.58** 12.01** 8.07**

35l 0 b gl gime OS] ws jozmy e (o Wl S i B S BBlas Lo (e gl st 50 50 &S la Sl

Means within each column and treatment with aletter in common are not significant.
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Table 11. Number of weedsin Lentil'sfarm (plant.m?) divided by species during weed control in
Ghachsaran cultivar

S a0 s Sz oidale S ay ey
Period Control Jonsongrass  Bindweed Fat hen Flixweed  Spiny cocklebur ~ Ear mustard
i e 5500
P 15 days after 2a 2a aa 40a 00b 40a
RREINN emergence
Hom et 30 days after
. emergence 76 b 52b 36b 0.0 20a 0.0b
o 5ef0 45 days after
. emergence 44 b 52b 16¢c 0.0b 0.0b 0.0b
4 JOoN
P 9 60 days aiter 15b 20¢ 40d 40a 00b 00b
RV emergence
BESIAL Whole
L season 00e 0.0d 00e 0.0b 00b 0.0b
(38L5) a5 weed-free
LSD Vaue 2.147 2.112 1575 1.031 0.824 0.894
FVaue 10.32" 11.08™ 5.98 6.07" 19.01" 21.01"

W, S0 b (sls gire WS o oty han ;0 (jls S e B> Blas e jo sl s o j0 a5 ola Sk
Means within each column and treatment with aletter in common are not significant.
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100 q_\. Gachsaran 59 -0
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£ 801 V-4 o Weed free
§ / [ ] Weed competition
2 Logestic equation
e 60 4 / ® _——— Gompertz equation
= A
3 40 L NS |
2 ol .
e [ \
S 20
©
4
] T T T T J
0 15 30 45 60 75

Days after emergence

Gompertz equation, RY =26.683+78.141* exp(-exp(-(x-31.382)/15.879)) R?>=0.988
Logistic equation, RY = 7.172+92.688/(1+abs(x/45.731)"2.796) R*>=0.976

OhlwaS o8 )9 5 pgbedile 68 (Jlyou 0599 (i - S5
Fig. 1. Determination of critical period of weed control in Gachsaran cultivar
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Days after emergence

Gompertz equation, RY =20.251+84.499* exp(-exp(-(x-28.685)/16.016)) R?>=0.999
Logistic equation, RY = 7.172+92.688/(1+abs(x/45.731)"2.796) R?>=0.967
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Fig. 2. Determination of critical period of weed control in Landrace cultivar
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Introduction

Lentil (Lens culinaris Medik.) is an important legume in the Mediterranean area.
High protein content in lentil seed (about 22-28%) makes it as a good food source for
developing countries and low-income people. In the west of Iran such as Kermanhah
province, it is the most important pulse in rainfed systems cultivated traditionally in
rotation with wheat and barley. Lentil is grown either as a spring or a winter crop. The
cold tolerant cultivars of lentil can be sown in the fall and have by to over 50% more than
spring-sown cultivars. Weed interference and moisture restriction are known as the most
important factors affecting lentil yield. The average yield loss caused by weeds has
reported about 84% in lentil. Since lentil is categorized as a slow-rate growth crop
especially during early stages, it is affected by weeds depressingly. The critical period for
weed control is defined as a period in which weeds must be controlled to prevent un-
acceptable yield loss of crop. Knowledge of the critical period is useful in making
decisions on the need for and timing of weed control and in achieving efficiently
herbicide use from both biological and economical perspectives. In practical view, the
critical period is defined as a number of weeks after emerging crop during which a crop
must be free from weeds in order to prevent yield loss greater than 5%. This study aimed
to determine the critical period of weed competition in lentil under the growing conditions
of the Kermanshah province.

Materials and Methods

This experiment was done at Campus of Agriculture and Natural Resource, Razi
University, Kermanshah, Iran, during 2009-2010 growing season. The experiment was
conducted as factorial arrangement based on randomized complete block design with
three replications. Experimental factors were two lentil cultivars (Gachsaran and Local)
and treatments of critical period of weed control. For the second factor, there were two
sets of treatments. In the plots of first treatments, weeds were alowed to grow for 15, 30,
45, and 60 days after crop emergence, after which the plots kept fully free of weeds by
harvest time. In the plots of second treatments, weeds were kept fully free of weeds for
15, 30, 45, and 60 days after crop emergence and then weeds were allowed to grow until
harvest time. For both of them, there were full season-long weed-infested and weed-free
plots as control treatments. Weeds were cut from the soil surface and sorted by species,
counted, and finally dried to measure above-ground dry matter. After physiological
ripening of lentil, the crop was harvested and biomass, grain yield, 1000 grain weight, the
number of pods per plant, the number of grains per plant and plant height were measured.
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Results and Discussion

Analysis of variance showed that grain yield, biological yield, pod weight in plant,
grain weight in plant and plant height effected significantly by the weed interference
period, while it not influenced significantly on 1000 seed weight. Increasing in weed-free
period caused reduction in weed dry matter and weed density whereas by prolonging the
interference period, weed dry matter increased and weed density showed an upward trend
until 45 days after emergence and had a sharp fal after that. The maximum weed
interference period (beginning of critical period) based upon 5 and 10% level of grain
yield loss for Gachsaran cultivar were 17 and 21 days after emergence, while for Local
was 15 and 20 days after emergence, respectively. The minimum period of weed control
(the end of critical period) based upon 5 and 10% level of grain yield loss were 63 and 56
days after emergence for Gachsaran cultivar, and 62 and 54 days after emergence for
Local, respectively.

Conclusion
According to this research, under Kermanshah climatic conditions, the critical period
of weed control based upon 5% level of grain yield loss for Gachsaran and Local lentil
cultivars were obtained 46 and 47 days after emergence, respectively, and based upon
10% level of yield loss, critical period of weed control were 35 and 34 days after
emergence, respectively. There was no significant difference between Gachsaran and
Local lentil cultivarsin terms of critical period of weed control.
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