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Table 1- Analysis of variance (means of squares) for measured traits of sunflower under sowing pattern and different levels
of nitrogen fertilizer
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Table 2- Mean comparison measured traits of sunflower under sowing pattern and different levels of nitrogen fertilizer
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P 05 P5) 39 35
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Control sals 84.16 b* 8.89°b 750 11.4472 4991.7°¢ 966.67 © 19.57°P
100 96.66 2 9.62 % 81.66 ® 11.292 6108.3° 1212.5° 22158
150 99.16 2 10.37° 852 9.75° 6637.52 13502 18.39°
Cuils sy 5o
Sowing patterns
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*Means with at least one similar letter in each column and for each component, are not significantly different (p<0.05) based on
Duncan multiple range test.
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Table 3- Means comparison of interaction of measured traits of sunflower under sowing patterns with guar and different
levels of nitrogen fertilizer
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*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
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Table 4- Analysis of variance (Means of squares) for measured traits of guar under sowing patterns with sunflowers and
different levels of nitrogen fertilizer
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Sowing pattern
e olssd] 18 20.37 241.08 2.87 628775 26876.1 4.24
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ns,* and **: are non-significant, significant at 5 and 1% probability levels, respectively.

Madadi Bonab ) ,Sen 5 Gl (6lpe ldllas 4> gy 365
5 (Anethum graveolens L.) L5544, ,— (6t al., 2013
cdslle (Oriza sativa L.) gy ,» (Faraji & Mirlohi, 1998)
Carthamus tinctorius ) 5,5 als 5 )Slae 159505 365 .l
A e yialidl agy > b ol 4l b Baes 1) (L.
GrwS @i b b 4l sl (Gilbert & Tucker, 1987)
AU cos iz db Jlia (g 5 29800 By 3 b cow
Bl ol 9 CIS Slacuns JiSen 355 003 B (g

(¥ Jgao ) s Jlo dme il l5m (459 0 (45955 395

DS axwdl vas
S g bl i e Jolgs Sl (S (LS 5> sl dae
)1 392 (e (Suwsan 3)Slos g dwl 330y (inen
g sl aslisSy cpl gllae e baas Coonl snims Ll &S
cobw 5L .(Sivasemardeh., 2003) a_sb o YU 5, Slas
g 3 )l95 dpulsae  CllS slacns 9 (g 38 Bl
Al dace e (P Jgd) 29 o ine 2oy S Lo

IS wls a5
CutS Cilisn glapiumn I 452l (Lt (il )ly 4520 mbs
J9iz) 3d yl e &l Jlim (59 2 (ks 395 ilie gslaw
Ao YO byl jLaws 5l o, 5 AD/DD &ild)l5a yjg oy (F
plo b 6yl me B3] a8 ol oy o)15,50k8] as p> VO )68
s talojl o (Fathi, 2010) b (B Jsis) 533 )lsS Ll
3,80as b o (Stusar o] 4l Jlin j5 4555 o 2o 59,
Secale ) ,lgls o515 151 by lste S ayp p> 23l 4y
0915335 elde ol puiS il ©law , (Montanum Guss.
HeS aildylia 59 opyieS (Haryanvi et al., 2005) cul ouis
9 O39r 295 S ) p)SelS Ve e Bpan b olyen VAT Lyl
(B Joaz) dol cowdas aalis jla 51 2,5 AD uS5bo b ol oy
g Blw) gy Ay ialsdlld i e el s Yl
3929 9 Yo (g S92y Ll id )3 (ol A3 2alS 5 (S
Jolpe 30 o Ol 5 atuiles olS 4ol g cunl (3 cugh,
Jade iulial b il jlia o5 LialS S eolaiiwl ggsdy 0058



Vo0 Lls byl cuds’ Sy jslsn sdeST loaior 90 Shos 3!

38 3l sl dae oy YL 35 (6068 slayless o 5o sl (o)
{0 Jgiz) 45 Jols LS )3 0yl p)Soks Ve e

- me BB 410, 50L8] do )3 YO + )65 ao > VO bgle Lo

0595w 395 Bliteo gl g 315, S0LET b bl Culs (551 ).yl}' Cod 195 bawi (53458311 Wlho (Sl A lio —0 Jgua
Table 5- Mean comparison measured traits in guar under sowing patterns with sunflowres and different levels of nitrogen

fertilizer
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(U _
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(kg.hat)
Control als 404.83" 852 24.02¢ 8058.3 P 28517 35.36 "
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25% guar+ 75% sunflower
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*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
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Table 6- Means comparison of interaction of measured traits in under sowing patterns with sunflowres and different levels of
nitrogen fertilizer
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OS] 20,8 155 2o VO 469° 25,61 9733.3%¢ 3650°
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Sole crop of sunflower
OS] 10,370 45 40 VO 365.67" 25.020 10966.7° 43207
Se )3 p)SelSy e e 75% guar+ 25% sunflower
100 kg.hat YA IWSRY MK SIWARY. 2 3824 23 97be 9916, 7 3736.75
50% guar+ 50% sunflower ' ' '
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*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan
multiple range test.
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Table 7- Analysis of variance (mean of squares) for measured traits of guar and sunflower under sowing patterns of intercropping and

different levels of nitrogen fertilizer

a .
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SHOAY ‘Sdf) Guar LER Sunflower LER Total LER Soil nitrogen Weeds dry weight
)l’g’ 2 0.031* 0.13* 0.040m 0.55™ 1187.2"
Replication
35 (0)97%) 2 0.16% 0.12° 0.16% 100.02* 10175.5%
Fertilizer (nitrogen)
“‘l‘_ol ol 4 0.18 0.024 0.042 1.28 672.2
Main error
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Sowing pattern
cls 565
Bt 4 0.68* 0.027™ 0.048™ 0.49 2361.6°
FertilizerxSowing pattern
e ol 12 0.80 0.024 0.019 11.73 11136.6
Sub error
(7) e 2 - 6.53 11.32 5.34 3.65 12.9
CV (%)
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ns ,* and **: are non-significant, significant at 5 and 1% probability levels, respectively.
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Table 8- Means comparison of land equivalent ratio for seed yield of guar and sunflower under sowing patterns of
intercropping and different levels of nitrogen fertilizer

Sowing pattern cusls o1 J# LER o3, U3 LER JSLER
Guar LER Sunflower LER Total LER

KBl 8oy YO +)165 2o )3 YO 143 1.292 2738

75% guar+ 25% sunflower

O] 8oy B¢ H+)leS doyd B+ 1.19b 1452 264

50% guar+ 50% sunflower

A,k] 8oy VO +)l6S asyd YO 1.14b 1.36° 25D

25% guar+ 75% sunflower

2l e oS glaisly di yge3l polel Mo yd gy Jlein] gaws j 53 dxe BB pae LS ygiw yb 5D wlie g it
*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
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Table 9- Mean comparison of soil of nitrogen and weeds dry weight under sowing patterns of intercropping and
different levels of nitrogen fertilizer

;Lo i sladle SS9 039
Treatments (o yi0 45 0)5) (w0,2)
(LU y3 0,59LS) (39540 255 Weeds dry weight Nitrogen
Nitrogen Fertilizer(kg.ha ) (g.m?) (%0)
aald 132.6¢ 0.16°
Control
100 164° 0.19°
150 2042 0.212
Cuils sl g
Sowing patterns
oSBT Gl s 192,22 0.17¢
Sole crop of sunflower
N5 oAl cuss’ 156.6° 0.20°
Sole crop of guar
9, 50L8] Aoy YO + 155 s )3 YO 153.3° 0.19b
75% guar+ 25% sunflower ' '
9, %0L8] Aoy B )55 )3 B+ 163.3° 0.19b
50% guar+ 50% sunflower ' '
9, 50L8] Ao YO + 155 s )3 YO 168.89° 0.18¢

25% guar+ 75% sunflower
2l e oSS glaials wi g05] polel p oy g Sl gaw ()l gme BB pae Kol gt ya ) aliie gt
*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple
range test.
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Table 10- Means comparison of interaction of weed dry weight under sowing patterns of intercropping and different
levels of nitrogen fertilizer

i gladle SS9
Lo (&2505% 52 055)
Treatments Weeds dry weight
i (g.m?)
Kbl LAl s 1356
Sole crop of sunflower
)I; u‘JB s 1033h
Sole crop of guar
aals 2,508l 5o > YO +,165 sy VO 116,670
Control 75% guar+ 25% sunflower '
LAY IWSRY S K SIWARY. 2 17000ef
50% guar+ 50% sunflower
2,581 5oy YO +,165 3o y> YO 138.3¢f0h
25% guar+ 75% sunflower
)lif L}GJB s 186.6de
Sole crop of guar
Ob/&fuéi oals cus 18Qbede
Sole crop of sunflower
P CPPRK AR S P 9,58l s> YO +,165 3oy VO 146,674
100 kg.ha* 75% guar+ 25% sunflower
2,58l o> B+ +,leS a0 y> B+ 16010
50% guar+ 50% sunflower
A, %0k3] 2o )3 YO + )15 s y> YO 146, 67dfon
25% guar+ 75% sunflower
)I9§ u‘JB s 2552
Sole crop of guar
oSl Al coss 186,675
Sole crop of sunflower
NSa jd p)SslsNO- A, %0k8] 1o )3 YO + )15 s y> YO 196,675
150 kg.ha't 75% guar+ 25% sunflower
Y A WY PR K WY 160510
50% guar+ 50% sunflower
A, %k3] s )3 YO + )15 s y> YO 991 672

25% guar+ 75% sunflower

2l e oSS glaials wi g05] Golel oy g Sl gaw ()l me BB pae Sl gt ya ) aliie gt
*Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range

test.
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Introduction

Intercropping is the cultivation of two or more crops simultaneously on the same field. The most common
goal of intercropping is to produce a greater yield on a given piece of land by making use of resources that would
otherwise not be utilized by a single crop. The main aims of intercropping are reduces the insect populations and
plant diseases, reduces hillside erosion and minimizes labor cost on the control of weeds. Guar belongs to the
legume family and drought resistant plant which is cultivated as a forage and seed crop and vegetable in warm
and dry regions of Asia and Africa. This plant is a precious plant in intercropping system, because it had a
development root system as a source of fertilizer and located in symbiosis with nitrogen- fixing bacteria. In fact,
use guar is necessary for second crop.

Materials and Methods

In order to investigate the physiological aspects of guar and sunflower intercropping under different levels of
nitrogen a split plot experiment was conducted as based on randomized complete block design with three
replications at the farm research of Agricultural Research Institute of University of Zabol (Chah nimeh), Iran in
2012-13 growing season -. Main factor was included 0, 100 and 150 kg ha™* of nitrogen (N) (urea source) and
sub factor was different planting ratio including: sole crop of sunflower, sole crop of guar, guar 75%-+ sunflower
25%, sunflower 50%+ guar 50% and guar 25%+ sunflower 75%. Traits such as plant height, head diameter,

1000- seed weight, chlorophyll index, biological yield, seed yield, harvest index, guar LER, sunflower LER,
total LER, soil nitrogen percentage and weeds dry weight were evaluated. Determination of soil nitrogen
percentage carried out by using of Kjeldahl apparatus and measured leaf chlorophyll content by SPAD 502 Plus
chlorophyll meter.

Results and Discussion

The statistical analysis showed that different levels of nitrogen fertilizer, planting ratios and interactions
between them had significant effect on biological yield of sunflower and guar. The highest seed yield (1633.33
kgha) in sowing pattern of sunflower were achieved from 75% guar+ 25% with consumption of 100 kgN ha
and in guar (4356.7 kg ha'!) from 75% guar+ 25% sunflower and application of 150 kgN ha* of . Different levels
of fertilizer and planting ratios had significant effect on chlorophyll index in sunflower and guar. The highest
chlorophyll index of sunflower were achieved from 100 kg ha® nitrogen application and %75 guar+
%25sunflower treatment with mean of 100 values and in guar plant this trait was 29.6 values from non
application fertilizers (control) and sole crop treatment. The maximum and minimum the soil nitrogen ratio were
obtained on sole crop of guar and sole crop of sunflower with mean 0.2% and 0.17%, respectively. The highest
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land equivalent ratio (2.73) was obtained from 75% guar+ 25% sunflower and the lowest of value was obtained
from 25% guar + 75% sunflower treatment with mean of 2.5. On account of weed control, the highest weed dry
weight were obtained from sole crop of sunflower and sole crop of guar with mean 192.2 and 156.6 g m=,
respectively and the lowest of weed dry weight showed that from 75% guar+ 25% sunflower with mean 153.3 g
m2. Based on the results of mean comparison, the highest of LER (2.73) was obtained from 75% guar + 25%
sunflower treatment.

Conclusion

The highest seed yield of sunflower and guar were obtained from mixed 25% guar + 75% sunflower and
75% guar+ 25% sunflower treatment respectively. Also weed dry weight was highest in sole crop of sunflower,
but sole crop of guar and all ratios of intercropping reduced weed dry weight. The maximum of soil nitrogen was
obtained from sole crop of guar and minimum value from sole crop of sunflower.

Keywords: Chlorophyll index, Land equivalent ratio (LER), Planting ratio, Sowing pattern, Weeds



