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Table 1. Some climatic properties of the experimental site during 2017-18 growing season.

bl glos Plos Sl glos yislas s Cagb ) Sk ol B 9
(315 Hilw 4z 50) (o5 Hilw 4 50) (%2 9) (sio o) (0 slwo)
obo Monthly minimum Monthly maximum Relative Precipitation =~ Evapotranspiration
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»! 20.5 27.6 62.7 10.5 6.40
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January
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Table 2. Some physical and chemical properties of the soil of the experimental site

& eyl Organic N P20s K
(cm) texture pH EC (dscm™)  matter (%) (%) (mg kg) (mg kg™)
C».L»u
0-30 Pk 7.3 1.88 0.51 0.08 14 270
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Table 3. Analysis of variance of wheat yield and yield components in planting patterns under different irrigation

methods.
Bl Mean Square Olay po yuSileo
w3l
S.0.V Dt s df PH SL GS GW BY GY
Replication HSS 2 5.72% 0.807™  0.665™ 0.017™ 23751" 11201ms
Irrigation () Sl 321 3.38™ 229" 259"  7575129™ 2968672
Cropping pattern (C) clls g9 2 561™ 2.24™ 162"  7.24™ 5538178  775205™
Cx1 cils 595k g5kl 2 28.4°  0.020" 0.541™ 0.952" 673068 331
Error s 10 5.72 0.275 0.168 0.043 49800 57242
CV (%) O S g i 4.28 6.24 2.29 0.54 2.44 8.18
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PH: Plant height; SL: spike length; GS: grain number per spike” GW: 1000-grain weight; BY: biological yield;

GY: grain yield;

* and ** indicate significant at P<0.05 and P<0.01, respectively. ns: not significant
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Table 4. Effect of conventional and partial root zone irrigation on grain yield, grain per spike and spike

length of wheat.

B 4ls o Slos alcew jo ailo olaws
bl by, Grain yield Grain number per b Jsb
Irrigation method (kg hah) spike Spike length (mm)
e s JolS 5] 3332 18.98° 88.67°
Conventional irrigation
e a3 O 2520 16.72° 80.0°

Partial root zone irrigation
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In each column, different letters indicate significant difference at P<0.01 according to Duncan’s test
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Table 5. Effect of planting pattern on grain yield, grain per spike and spike length of wheat.

418 8 ,Slos aldow 50 aild olasy e Job
s’ 5ol Grain yield Grain number per Spike length
Planting pattern (kg ha!) spike (mm)
ps Al s 3297+ 19.63 91
Sole wheat
aAllus gy g9y bolko culs 2904 ab 17.52b 83 ab
alternate-row intercropping
a0y K 59, bl ks 2579" 16.40° 795

within-row intercropping
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In each column, different letters indicate significant difference at P<0.01 according to Duncan’s test
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Fig. 1. Interaction of planting pattern and irrigation method on plant height of wheat. P1: Sole wheat;

P2: alternate-row intercropping; P3;: within-row intercropping. Ii: conventional irrigation; I»: partial
root zone irrigation. Different letters indicate significant difference at P<0.05 according to Duncan’s test
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Fig. 2. Interaction of planting pattern and irrigation method on 1000-grain weight of wheat. Pi: Sole wheat; Pa:
alternate-row intercropping; P3: within-row intercropping. I1: conventional irrigation; I»: partial root zone irrigation.
Different letters indicate significant difference at P<0.05 according to Duncan’s test
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Fig. 3. Interaction of planting pattern and irrigation method on biological yield of wheat. P1: Sole wheat;

P2: alternate-row intercropping; P3: within-row intercropping. I1: conventional irrigation; I»: partial
root zone irrigation. Different letters indicate significant difference at P<0.05 according to Duncan’s test
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Table 6. Analysis of variance of faba bean yield and yield components in different planting patterns under different

irrigation methods.

PES) Mean Square Olay po (5Kl
ek O LR GP GPL GW BY GY
S.0.V df
I 2 66.67  0.375™  0.027™ 1.72m 3750 167139 10980
Replication
bl 14057 0534ns  8.0™ 277 198450 7790924  423682"
Irrigation (I)
W;“S ‘55§.‘| sk . sk ok ok sk sk
2 518 1.134ns 8.39 2553 1250 17487698 2422934
Cropping pattern (C)
| Cc;‘..‘.‘;lS 0 SO 2 38.0"" 0.588™  (0.095™ 2.25m 150m 803524™ 7998ns
X
s
10 3.47 3.4 0.011 0.565 150 6943 7663
Error
Ol p 328 1908 172 418 1.09 1.55 5.22
CV (%)

GY «Sj99m 0,Slas BY cails jl50 59 GW tasgy 1o ails slaw :GPL taiqy ;0 3N slass PP «3Me jo ails slaws :GP tasgy las )| :PH

S s e MS o0 S g gy Jleil a0 o e oS 5 Ay
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9

PH: Plant height; GP: grain per pod; PP: pod per plant; GPL: grain per plant; GW: 1000-grain weight; BY: biological yield;
GY: grain yield; * and ** indicate significant at P<0.05 and P<0.01, respectively. ns: not significant
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Table 7. Effect of conventional and partial root zone irrigation on 1000-grain weight, grain per plant and
grain yield of faba bean.

B ailo o ySlos
skl by Grain yield Agr 5o dils Sl ails 5138 (339
Irrigation method (kg ha)) Grain per plant 1000-grain weight (g)
a5 s JolS (53! 2044° 21.9° 1233¢
Conventional irrigation
A i (5T S 1311° 14.0° 1023°

Partial root zone irrigation
RN IR WSS VP WIS CPEEVRE. )1 LS I WL FLOWE PYCEILIRISY SR N g5 ool
In each column, different letters indicate significant difference at P<0.01 according to Duncan’s test
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Table 8. Effect of planting pattern on 1000-grain weight, grain per plant and grain yield of faba bean

ails » ySlos 4ld 515 39
el 5ol Grain yield 1000-grain weight 4% > 410 olux
Planting pattern (kg ha) (g) Grain per plant
P ollS s 1922 1145 25.10
Sole wheat
GBIz slacku, 9, bybe culs 1717° 1120° 16.6"
Alternate-row intercropping '
a0y 52 59 bylko el 1395¢ 1120° 12.3¢

Within-row intercropping
sl o33 S b 5o o ime M Silo igliie Gy, cygim o 50 (SIS ygesT bl
In each column, different letters indicate significant difference at P<0.01 according to Duncan’s test
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Fig. 4. Interaction of planting pattern and irrigation method plant height of faba bean. Pi: Sole faba
bean; P:: alternate-row intercropping; P3: within-row intercropping. Ii: conventional irrigation; I.:
partial root zone irrigation. Different letters indicate significant difference at P<0.01 according to
Duncan’s test
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Fig. 5. Interaction of planting pattern and irrigation method on pod number per plant of faba bean. P1:
Sole faba bean; P»: alternate-row intercropping; P3: within-row intercropping. Ii: conventional
irrigation; I: partial root zone irrigation. Different letters indicate significant difference at P<0.05
according to Duncan’s test
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Figure 6- Interaction of planting pattern and irrigation method on biological yield of faba bean. P1: Sole
faba bean; P2: alternate-row intercropping; P3: within-row intercropping. I1: conventional irrigation; I.:
partial root zone irrigation. Different letters indicate significant difference at P<0.05 according to
Duncan’s test
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Table 9. Analysis of variance for water use efficiency and land equivalent ratio in planting patters under different

irrigation condition.

a0 Mean square Oley po (5Kileo

RG] <1 5590 2 ) (62l o
S.0.V Dl df Water use efficiency Land equivalent ratio
Replication Y 2 0.196" 0.017"
Irrigation (I) k! 1 0.159" 0.098™
Cropping pattern (C) cbls 5o 3 0.417" 0.050"™
IxC cls 59X g5kl 3 0.078™ 0.010™
Error WL 14 0.048 0.026
CV (%) Oyt 0 11.9 9.99
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* and ** indicate significant at P<0.05 and P<0.01, respectively. ns: not significant
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Fig. 7. Effect of irrigation method on water use efficiency
Ii: conventional irrigation; I.: partial root zone
irrigation. Different letters indicate significant
difference at P<0.05 according to Duncan’s test
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Fig. 6. Effect of planting pattern on water use efficiency. Pi: Sole faba bean; P:: alternate-row
intercropping; P3: within-row intercropping. Different letters indicate significant difference at P<0.05

according to Duncan’s test
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Abstract

In order to evaluate the effect of irrigation method and planting patterns on grain yield and water use
efficiency (WUE) of wheat and faba bean, a field experiment in factorial based on RCBD with three
replications was carried out in Shadegan during 2018 growing season. The first factor included irrigation
method (conventional and partial root-zone irrigation) and the second factor was different planting
patterns (sole wheat and faba bean, alternate and within row intercropping of wheat and faba bean).
Deficit irrigation reduced grain yield of wheat by 24.4%. With partial root-zone irrigation, grain weight,
plant height and biological yield of wheat in reduced in sole cropping by 4%, 9%, 9%, in alternate
intercropping by 6%, 13%, 12% and in within-row intercropping by 9%, 18%, 18%, respectively. In
partial root-zone irrigation, grain weight, grain per plant and grain yield of faba bean reduced by 17%,
45.8% and 35.9%, respectively. Grain yield of faba bean in alternate-row and within-row intercropping
was 88% and 62% of those achieved in sole cropping, indicating the advantage of intercropping for faba
bean. WUE improved by partial root-zone irrigation (27%) and intercropping (59%). Land equivalent
ratio of alternate and within row intercropping was 1.68 and 1.55, indicating the advantage of
intercropping.

Keywords: Deficit irrigation, Land equivalent ratio, Multiple cropping, Water use
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