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Table 1. Some meteorological data (temperature and precipitation) of the experimental site

during 2016-17 growing season.
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Month slo Precipitation (mm) Temperature (°C)
September P 0.0 20.3
October bl 0.0 13.8
November N 11.8 8.2
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January ) 80.8 2.6
February Al 51.9 5.2
March RS)9,8 79.9 7.9
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June B 0.0 21.5
July ol e 0.0 24.6
August 99 s 0.0 253
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Table 2. Mean square of forage yield and quality of wheat and Persian clover in different planting patterns under
different irrigation conditions.

4y Mean Square Ola o (5Kileo
PN |

DF DDM CP WSC ADF NDF
S.0.V df
Replication SIS 2 2244ns 204 6.12" 2.05m 125.16™  28.16™
Irrigation (I) &bl 1 99975™  2428™ 1463 0.336" 1266™ 256.76"
Planting patterns (P)  =oils 5451 3 95889™ 44955  33196™  34.7% 23879 89195
1xP clls goflx ol 3 4644 9524 205%  4.037% 378" 3846™
Error s 14 1071 115 13.75 3.056 107.3 78.05
CV (%) (1) Ol gt g o 3.31 2.34 3.54 14.93 2.49 4.41
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DF: dry forage; DDM: digestible dry matter; CP: crude protein; WSC: water soluble carbohydrate; ADF: acid detergent fiber;

NDF: Neutral detergent fiber; * and ** indicate significant at P<0.05 and P<0.01, respectively. ns: not significant
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Fig. 1. Dry matter (kg ha') production of different planting pattern of wheat-Persian clover intercropping under
conventional and partial root zone irrigation systems. Ii: conventional irrigation; I.: partial root zone irrigation; P1:
sole wheat; P2: sole Persian clover; P3: within-row intercropping of wheat and Persian clover; Ps: alternate-row
intercropping of wheat and Persian clover. Different letters indicate significant difference at P<0.01 according to
Duncan’s multiple range test.
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Table 3. Mean square land equivalent ratio in different

patterns of intercropping under different irrigation
conditions.
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’\’ . . T ok
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A Planting pattern (P) <ol oK 1 0.001"s
3 06 IxP xC 1 0.001™
2 0.4 Error ks 6 0.001
=)
= 02 | CV (%) (1) &y o 6 3.80
0 | | S sme e NS 13,0 S ozl mrlas (o lo cixe s
n 2 ** indicate significant at P<0.01; ns: not significant
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Fig. 2. Land equivalent ratio (LER) of wheat and Persian
clover under conventional and partial root zone
irrigation systems. I1: conventional irrigation; I2: partial
root zone irrigation. Different letters in each column
indicate significant difference at P<0.01 according to
Duncan’s multiple range test
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Table 4. The interaction of irrigation x planting pattern for forage quality traits of wheat and Persian clover

CP ADF NDF

Irrigation  Planting pattern (g kg (g kg (g kg (g kg
I P 452.2¢ 23.83f 474 3a 742.8b

P2 629.2a 219.7a 326.7d 454.9f

P3 443.3¢ 110.0¢c 411.1c 622.0cd

P4 429.3cd 98.9d 420.3¢ 613.9d

I P: 347.1f 22.33f 482.9a 810.3a

P2 543.0b 187.0b 331.3d 500.9¢

P3 412.6de 105.13¢ 437.3bc 640.6¢

P4 400.3e 92.33d 438.8bc 643.0c
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Ii: conventional irrigation; I»: partial root zone irrigation; P1: sole wheat; P2: sole Persian clover; P3: within-row intercropping
of wheat and Persian clover; P4: alternate-row intercropping of wheat and Persian clover; DF: dry forage; DDM: digestible dry

matter; CP: crude protein; WSC: water soluble carbohydrate; ADF: acid detergent fiber; NDF: Neutral detergent fiber
Different letters in each column indicate significant difference at P<0.01 according to Duncan’s multiple range test
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Fig. 3. The effect of planting pattern on water soluble carbohydrate (WSC) of wheat and Persian clover forage. P1: sole
wheat; P2: sole Persian clover; P3: within-row intercropping of wheat and Persian clover; Ps: alternate-row

intercropping of wheat and Persian clover. Different letters indicate significant difference at P<0.01 according to
Duncan’s multiple range test
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Fig. 4. Water use efficiency (kg. mm'. ha™!) for dry matter production in different planting pattern of wheat and Persian
clover under conventional and partial root zone irrigation methods. I1: conventional irrigation; I.: partial root zone
irrigation; P1: sole wheat; P2: sole Persian clover; P3: within-row intercropping of wheat and Persian clover; Pa:

alternate-row intercropping of wheat and Persian clover. Different letters indicate significant difference at P<0.01
according to Duncan’s multiple range test.
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Fig. 5. Water use efficiency (kg. mm™.. ha) for forage quality (digestible dry matter (DDM) and crude protein (CP)) in
different planting pattern of wheat and Persian clover under conventional and partial root zone irrigation methods. I1:
conventional irrigation; I>: partial root zone irrigation; Pi: sole wheat; P2: sole Persian clover; P3: within-row

intercropping of wheat and Persian clover; P4: alternate-row intercropping of wheat and Persian clover. Different
letters indicate significant difference at P<0.01 according to Duncan’s multiple range test.
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Abstract

A field experiment was conducted during 2016-17 growing season in Selseleh city to evaluate the effect
of deficit irrigation induced by partial root-zone irrigation on yield and quality of forage and water use
of wheat and Persian clover in sole and intercropping patterns. The experiment was a two-factor factorial
based on complete block design with three replications. The first factor was irrigation method
(conventional and partial root-zone irrigation) and the second was planting pattern (sole wheat, sole
Persian clover, within-row and alternate-row intercropping). Results showed that the forage yield of all
planting patterns was negatively affected by partial root-zone irrigation. Dry matter production of sole
wheat, sole Persian clover, within-row intercropping and alternate-row intercropping was reduced 16%,
15%, 9% and 8% by partial root-zone irrigation, respectively. Partial root-zone irrigation improved
water use of all planting patterns for forage production. With applying the partial root-zone irrigation
method, within-row and alternate-row intercropping of wheat and Persian clover had the highest
improvement (83% and 77%, respectively) in water use. Partial root-zone irrigation reduced the quality
of forage produced in intercropping patterns, where ADF and NDF increased (about 6% and 4%,
respectively) and crude protein and digestible dry matter decreased (about 15% and 7%, respectively)
by partial root-zone irrigation. However, intercropping increased forage quality compared to sole wheat.
LER of both intercropping patterns was more than 1.0, indicating the advantage of intercropping for
forage production. LER was more than one (1.024) only under partial root zone irrigation which was
8.8% more than that of conventional irrigation. In other word, for forage production, intercropping of
wheat and Persian clover has advantage only under partial root zone irrigation.
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