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Figure 1. Ombrothermic diagram in 2008-09 and 200%nd the average 20 years old at Dryland Agricallt
Research Station, Sararood, Kermanshah, Iran
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Table 1. Analysis of variance of the studied traititercropping wheat-chickpea under nitrogetilfzer

management
Mean squaressls o (Sl
Source of variation Ol s wolie = ° alo o Soe Sjgdom oShae ails Jlia 59 aliiw jo ails olaw
<l Grain yield Biological  1000-grain Grain number
yield weight per spike

Year (Y) Ju 1 159555000 2641320000 19929.1" 1104.9
Replication/Y Jlo gy LS5 4 199856 2686650 3.4 5.4
Weed (W) 5y ile 1 1123750  13102200° 40.8™ 9.4"
WxY Jloxs o cale 1 668626 7550230 20.2 3.3"™
Nitrogen (N) O 2 460481 2596410 21.9" 6.2"
NXY Jlon (53 5 2 89260  1895390° 24.6° 0.1™
NxW 30 calex 59 i 2 162794  1922620° 2.4" 5.3™
NxWxY Jloxs o calex y3g s 2 465336 4435800 8.2" 3.9"™
Main error Lol slas 20 569830 3297640 4.6™ 5.4
Cropping pattern (C) ORTRPRI] 8  13214000° 172951000 57.1" 140.3
CxY Jloxcess oS! 2163250 38134700 19.9 11.4
CxW 5 dlexcass 53! 305873 1440830" 1.1" 1.8™
CxWxY Jloxs o calexcts g5l 269537 1112460 0.5™ 2.6™
CxN BTy PR 16 90668™ 480936 3.3™ 4.1m™
CxNxY Jlx 39 xS 555l 16 82442 561150" 1.5™ 4.3™
CxNxW 5 calex 5 ixeiS soSl 16 108093* 646508 2.1 3.4™
CXNXWxY Jlox, dalex 39 suixeniS 65 16 94769 578574 2.5 4.3™
Sub error < sl 192 125018 639616 2.2 3.2

CV (%) (90,9 O pdS - 16.7 12.4 9.5 16.5

ns

TN 5 Jlozl s o o gine 5 o das yf i 41

" and”: Not-significant and significant at 5% and 1% pabliity levels, respectively.
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Table 1. Continued

aalol =Y Jgo

Mean squarescls o Sl

Source of variation Sy olie T el slaw Wi glis)] ey asls PAR
bl Spike number  Plant Harvest oal 2l
per nf height index Interception PAR

Year (Y) Ju 1 254371 64713  6761.3 15750200
Replication/Y Jlo 590 S5 4 41699 689.8 4.99 36470

Weed (W) 58 dile 1 5475 28.2™ 8.64"™ 238548"
WxY Jlox; ,» cale 1 565" 471.9" 4.10™ 84185™
Nitrogen (N) 5950 2 6619™ 78.2" 19.30™ 83994™
NxY Jlx 39y 2 1190™ 9.5™ 4.41™ 13683™
NxW 5y dilexy5e 50 2 7536"™ 357.4™  49.43® 60414
NXWxY Jlox ;8 dilex 139 55 2 5287" 226.4  18.28™ 13344
Main error kol oz 20 9383 237.6 39.33 36886

Cropping pattern (C) ORTRPRI] 8 572660 37.1" 361.8 184586™
CxY Jlxeaas g8l 14347 310.1™ 4563 116640
CxW 50 dilexcoaS 6ol 5337 24.0™ 15.66™ 11530*
CxWxY Jlox,p dilexcss oSl 2773™ 45.1™ 26.21™ 45569
CxN R IY RN GPR 16 2236™ 36.1"™ 13.34™ 27617
CxNxY Jlx s pain i g5l 16 2953 26.8" 14.46™ 24483*
CxNxW 5 dilex 30 uxaiS (gsS! 16 3985™ 21.0" 13.93™ 64921™
CxNxWxY Jloxs,e calex 39 yuixeasS oIl 16 3963™ 42.9™ 13.83™ 40842
Sub error s sl 192 3053 41.4 14.47 17108
CV (%) (00)3) Sy oy - 16.3 8.2 10.7 10.7

ns
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" and” : Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 2. Mean comparison of cropping patternsts/aad it's interaction in intercropping of wheatlachickpea

;gg'fﬁ (LS 3 p,55LS) ails o Shoe () &ls i 559 ?.)o w at;’j ey 53 alis slass
e Grain yield (kg.ha) 1000 grain weight (g) rain humber Spike number per
Cropping per spike
pattern Y1 Y2 oSke YL Y2 oSke Y1 Y2 oSlke Y1 Y2 oeSile

P1 1824.3e 3998.7a 2911.5a 22.8i 36.3f 29.6a 15.5i 18.2fg 16.8d 466.5b 599.5a 533.0a
P3 1701.4ef 3013.3bd 2357.3b 23.8hi 40.5b 32.1ac 18.5f 22.8b 20.7ab349.3ef 382.7de 366.0b
P4 1729.7ef 3338.9b 2534.3ab23.1hi 39.5¢ 31.3ac17.2gh 21.2cd19.2bc 408.5cd 423.9c 416.2b
PS5 1370.8h 3140.1bc 2255.5bc23.8hi 41.7a 32.7ab20.4cd 24.8a 22.6a 240.8h 323.6fg 282.2c
P6 1609.1fg 3147.9bc 2378.5b 23.1hi 37.2ef 30.2bc 16.3hi 21.2cd18.7cd 417.0cd 429.6c 423.3b
P7 1510.1g 2985.2cd 2247.6bc23.4hi 37.8de 30.6ac16.0hi 20.8cd18.4cd 336.4fg 395.1cd 365.7b
P8 721.5] 1304.7h  1013.1e 25.2g 40.9ab 33.0a 20.2ce 23.5b 21.9a 104.0k 139.1jk 121.6d
P9 1328.6h 2763.1d 2045.8c 23.2hi 38.6cd 30.9ac 15.7i 19.1lef 17.4cd 307.0g 399.9cd 353.5b
P10 886.1i  1621.2fg 1253.7d 24.2h  41.3ab 32.8ab20.1de 21.5c 20.8ab162.6j 203.0i 182.8d

Y 1409.1b 2812.6a 23.6b 39.3a 17.8b 21.5a 310.2a 366.3a
(LS o p,55hS) Sosslsm o ,Shos Gioils) wigs elis )| cails p oasls oois 2l o PAR
Biologic yield (kg.hd) Plant height (cm) Harvest index Interception PARmol.m?.s?)
Y1 Y2 oSyl Y2 oSyl Y2 oSk vl Y2 OeSolee

P1 5225.6g 13848.8a 9537.2a 60.3h 96.5a 78.4a 34.8ef 28.9g 31.9b 902.5g 1479.7ab1191.1lab
P3 4184.3ik 10837.2c 7510.7a 64.8fh 91.6bd 78.2a 41.0bc 28.0g 34.5b 921.99 1358.4cd 1140.2b
P4 4382.6hj 11585.8b 7984.2a 64.0fh 93.4ad 78.7a 39.6cd 28.8g 34.2b 914.4g9 1407.0bc 1160.7b
PS5 3149.71 8753.5f 5951.6ac 66.0fg 91.3bd 78.6a 43.5ab 35.8ef 39.7a 931.9fg 1422.2ac1177.lab
P6 4478.9hi 10620.8cd 7549.8a 60.8h 94.2ac 77.5a 36.3e 29.6g 33.0b 1022.4ef 1514.5a 1268.4ab
P7 3840.3jk 10183.7d 7012.0ab 63.4fh 95.0ab 79.2a 39.7cd 29.6g 34.6b 940.0fg 1454.7ac1197.4ab
P8 1580.2m 3660.6klI 2620.4c 72.1e 89.9cd 81.0a 45.7a 35.5ef 40.6a 1283.3d 1465.6ab 1374.5a
P9 3619.1klI 9563.5e 6591.3ab 61.9gh 94.0ac 78.0a 37.lde 28.9g 33.0b 1023.9ef 1423.8ac1223.9ab
P10  2055.2m 4855.9gh 3455.5bc 67.0f 89.1d 78.0a 43.1ab 33.5f 38.3a 1070.3e 1453.3ac1261.8ab

Y 5225.6b 13848.8a 60.3b  96.5a 40.1a  30.9b 1001.2b 1442.2a

23,05 70 Jlei a5 S5ls (g3 b (g0 cme g5kl OS] sl By, sl by slo Sl
9, bolse S P5(puiSingss Vi) cad b (s, —poy0 S PAogsiiaasd 1) cani b s~y cuiS P3puss alls s P1
cus P8 eaSi0950 ViV (oSl b (5 )le bgloee coiS P7 paiSiaguipaiSiogss 0:1:0:V 6o L (5 )l bl s P6 PaSgs Vi) S b

Jlo Y ogsuiansS FA 66X L 5 ,lp balsre ciS P10 pauSiogss A:F 6651 L (5,les blsue coiS PO aniFiogsu YV 6651 b (5 ,lgs bglsea
Means followed by the same letters are not siganifily different by Duncan’s method at 5% probapilével.
P1, wheat monoculture; P3, mixed intercropping Mith ratio of wheat:chickpea; P4, mixed intercrapgpwith
2:1 ratio of wheat:chickpea; P5, row intercroppwigh 1:1 ratio of wheat:chickpea; P6, strip intengping with
5:1:5:2 ratio of wheat:chickpea:wheat:chickpea; ®7p intercropping with 7:2 ratio of wheat:chiaag P8, strip
intercropping with 2:7 ratio of wheat:chickpea; B8ijp intercropping with 4:9 ratio of chickpea:velieP10: strip
intercropping with 9:4 ratio of wheat:chickpea;yéar.
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Table 3. Mean comparison of wheat 1000 grain weagiimitrogen and weed levels in the studied years

N1 N2 N3 w1 w2
Y1 23.7c 23.8c 23.4c 23.5¢c 23.7c
Y2 38.3b 39.9a 39.8a 38.7b 39.9a

0555 5 5 Lt o 4 0ggl 055 S o 05 SLS Ve 5 P N2 iogS (190 NT 0 ile 30y W2 550 e iy 92 WL gL Y

2955 Sl 09l o9 g pS (sl 0y9l 355 JliSa 50 0 Sl Ve + 3155 N3
Y, year; W1, without weeding; W2, weeding; N1, meaifertilizer; N2, 60 kg.htwurea for wheat and 20 kg:ha

urea for chickpea; N3, nitragin + 30 kg-harea for wheat and no urea for chickpea.
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Table 4. Analysis of variance for weeds density dndmatter in second year

Mean squares

Slayyo uKiles

Chickpea sgss

Wheat pu:8

Sedale o elblams L e e gy M el STy el Sas oy M s e i oS5
Source of variation df  \Weed dry matterWeeds density peiWeed dry matter Weed density per
(g.m?) m? (g.m?) m?
)|_)SJ . 2 1162.1° 874.7° 886.3™ 466.5™
Replication
Q)BJM 2 2155.7" 1396.1™ 1646.1™ 1275.6
Nitrogen
I gl
‘SL? ¢ 4 2285.2 436.6 448.7 301.5
Main error
CA—A:’J[S g ‘ Kk -k
55 8 5802.9 135.2" 82.7™ 183.7
Pattern
O3a e =Sl 55l 16 404.3" 132.0" 91.7" 71.9'
NitrogenxPattern
5 ol
2 S 48 462.4 109.2 80.2 44.9
Sub error
(2052 Sliees oy . 49 52 57 40
CV (%)

ns

# % NS

,"and”: Not-significant and significant at 5% and 1% ablity levels, respectively.
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Table 5. Mean comparisons of the cropping patterménsity and dry matter of weeds in second year

poiS by sl mlaws 3555 by sl gl
S 565 Occupied area of wheat Occuyied area of chickpe
Cropping pattern 2 S ile Sas 5 S e S22 5

. . 2 . .
m™ 5o 5,0 Gale o513 m™ s 5,0 Gale (Sl

Weeds density perm Wee(dg.dr:]yz)matter Weeds density perszee(dg.dr:]yz)matter

P1 15.7 bc 10.4 - -

P2 - - 21.2 a 75.0a
P3 16.6 ac 184 a 16.6 a 18.4c
P4 18.1 ac 153 a 18.1a 15.3¢c
P5 7.7cC 112 a 13.2 a 199c
P6 17.0 ac 18.0a 23.0a 259¢c¢
P7 16.8 ac 153 a 25.7 a 36.3 bc
P8 12.0cd 18.0a 20.7 a 78.0a
P9 23.1a 18.2a 23.6a 56.2 ab
P10 20.7 ab 145a 18.2a 65.2 a

Al cus P2 paS el cus P1 W, 20 Jlais! ey Sl uﬁ"‘)i L syl gne ‘5)LQT Al wlin Bg,m slhls oSl
Vi) s b oy bgle et PO (paiSiogss Vi) cad b (o) — 08,0 coiS P4 ogssipass Vo) cad b cinompny0 ciS P3ogss
Jas.lm oS P8 ﬂm.)..faw \Al 69§'” L 6)‘9'; Jaslm cus P7 ‘r:o..fapra..\.«fog;u a:\;a:\"_g,ﬁl L 6)‘9'; Jajlm cis P6 sfdjég?u

paSe50 i oL (6,lg bglore S Plo‘lm.\.:f:as:id ¥ S L )l bolxe s Pg‘lbv\.:f:o,éd YV 6L g )lss
Means followed by the same letters are not sigauifily different by Duncan’s method at 5% probapilével.
P1, wheat monoculture; P2, chickpea monoculture;rfiged intercropping with 1:1 ratio of wheat:chida;
P4, mixed intercropping with 2:1 ratio of wheatadtpea; P5, row intercropping with 1:1 ratio of whea
chickpea; P6, strip intercropping with 5:1:5:2 oatif wheat:chickpea:wheat:chickpea; P7, strip orgwping
with 7:2 ratio of wheat:chickpea; P8, strip inteqgping with 2:7 ratio of wheat:chickpea; P9, strifercropping
with 4:9 ratio of chickpea:wheat; P10: strip inteqping with 9:4 ratio of wheat:chickpea.

0y b lesliul 5 Cdz )0 paS (slaisS (o o8, bglre glacis ghle (pieee IS b 4
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S e ewan Syge Sl yiie ;0 ped Jlu yd (o, b prkie 55 Llie cnl 5l osliiul ol a3 )5 13
Jlo o s, cils 658l sy paf Lals cans el oyen slaaisS ceslie Ll 5 bgle o
SD 5 0950 50 5 slacale elegn alS crge pgo 3P er Oy Slae &5 ol las G (pl @l
Cox (SBla, e 4 wilg e i gwyp b oA S 1S (ol 4 Lasd 5 )lge yiiy jo paiS
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Abstract

Intercropping is known to improve the utilizing oeisces and increasing yield and yield stability as
compare with monoculture. To evaluate wheat-chiakipé&ercropping, an experiment in factorial split
plot based on randomized complete block design thitee replications was carried out in Dryland
Agricultural Research Institute, Sararoud, Kermainshran, during two years (2008-10). Two factors,
N fertilizer in three levels (1. No fertilizer; BO kg.hd urea for wheat and 20 kg:h#or chickpea and
3. Nitragin as a biofertilizer + 30 kg.harrea for wheat and no urea for chickpea) and weettol in
two levels (no weeding and weeding) were placefdetsrial in main plots. In the sub-plots were also
placed ten intercropping patterns including: 1. ‘Athenonoculture, 2. Chickpea monoculture,
3. Mixed-row intercropping with 1:1 ratio of wheetickpea, 4. Mixed-row intercropping with 2:1
ratio of wheat:chickpea, 5. Row intercropping with ratio of wheat:chickpea, 6. Strip intercropping
with 2:5:1:5 ratio of chickpea:wheat:chickpea:whed@t Strip intercropping with 2:7 ratio of
chickpea:wheat, 8. Strip intercropping with 7:4doaif chickpea:wheat, 9. Strip intercropping witl9 4
ratio of chickpea:wheat and 10. Strip intercroppivith 9:4 ratio of chickpea:wheat. Results showed
that number of grain per spike, number of spikerprgrain yield, plant height, biological yield and
harvest index of wheat were affected by inter-dmecompetition (cropping pattern), year and their
interaction effect. Wheat had higher competitioititgito uptake and use the resource than chickpea.
Strip intercropping patterns with lower width ofetlwheat strip and more width of chickpea strip
(patterns 8 and 10) and row intercropping (pat&rwere better than the wheat monoculture in most
studied traits like plant height in first year, loigical and grain yield, harvest index and light
absorption. The row intercropping in second yeduced weed biomass in chickpea which not only
was superior to monoculture, but it can be usaemhaapproach to weed control in chickpea.
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