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Table 1. Characteristics of the studied soil.
(grlem’) sl o sasie o > (1) S0 abis (1) Loy o b E{ENCH? em) Sbt Gas
Bulk Density (gr/cm”) Wilting point (%)  Field capacity (%)  Soil texture Soil depth (cm)
1.38 14 32 s S 0-20
(Clay loam)
1.39 13 30 ¢ 20-40
(Loam)
1.36 14 32 s S 40-60
(Clay loam)
1.35 14 32 s ) 60-80
(Clay loam)
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Figure 1. Schematic installation of TDR tubes.
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Figure 2. Schematic DIT1tribution of DIT1charge pipes and planting rows.
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Table 2. Water depth for full irrigation (FI), deficit irrigation (DI) and prtial root zone drying (PRD).

(mm) )Lq._:;: JL@J«‘ 09>

(mm) L2, fab |S

treatment period (mm) Total growth season (mm) Jl
year

PRD3 PRD2 PRDI FIT3 FIT2 FIT1 PRD3 PRD2 PRDI FIT3 FIT2 FIT1
153 174 191 234 266 293 332 382 420 420 475 522 1393
129 143 160 198 220 246 345 385 434 410 463 520 1394
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Table 3. Analysis of variance for yield, biological yield, harvest index and leaf relative water content.

3./"“’];5"““’6.)"’” Qﬁ.:_ﬂu.a}u

S5 g 2o

> Sles

el
Leafrelative water content Harvest index Biological yield Yield Sl St e
K Sources of variation
1394 1393 1394 1393 1394 1393 1394 1393 (dh
| <
135.2 67.7 0.001 0.001 244 210 21 20 2 A
Replication
ns 6)@.]
523.6%* 553.5%%* 0.003**  0.0001 110%* 168%* 17%* 14%% 2
Irrigation
Ll glas
24 12.6 0.0004  0.0001 1.9 0.5 04 02 4 S
Error a
51.1™ 367.2™ 0.0044%*  0.004**  g7.7%* g7 7**¥  |5¥* 13%* 2 >
fertilizer
ns ns ns ns ns ns 358 3 6ol
12.9 5.1 0.001 0.0007 5.9% 4.5 0.26* 035 4
irrigationx fertilizer
o
49.3 56.6 0.0003 0.0003 1.5 1.6 0.05 0.03 12 £

Total error

.J‘bﬁ@)&f.&&bﬁ‘ﬂns‘.wjé\)o Clﬁ—w‘;)éjbwg/.;jkv

* ** Significant at P<0.05 and P<0.01, respectively, " None significant.

S i lsme 5 S5 g 3 et 5 Shos 3355 # Jole 5 Sl ool Jole Sl pp 5SSl ~6 Jgux
Table 4. The mean squares of irrigation and fertilizer on yield, biological yield, harvest index and leaf relative

water content.

cils p asls (ton.ha™) 54 g 5 ,Shes (ton.ha™) &ls 5 Sles Mse
Leafrelative water content (%) Harvest index Biological yield (ton.ha'l) Yield (ton.ha'l) dﬁﬁb’)]
1394 1393 1394 1393 1394 1393 1394 1393 treatment
88.5° 87.4° 0.31°® 027 222° 233° 70 65° FI
73.3° 72.1° 027° 0.27 152° 14.6 © 41°¢ 4°c DI
823° 83° 0.28° 0.27 19.1° 17.8° 55° 5° PRD
79.1 78.5 0.28° 03° 18.9° 18.8° 54° 52° T,
812 81.5 0.31° 03° 22° 215° 68° 6.4° T2
83.9 82.4 026°  025° 15.7° 15.3° 42° 39°¢ Ts

Yoy
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Table 5. The interaction effect of irrigation and fertilizer on yield, biological yield, harvest index and leaf

relative water content.

(Ao 3) S5 O o (gl gims il jarls (ton.ha™) 54 g 5 ,Shes (ton.ha™) wls 5 Sles Lelge
Leafrelative water content (%) Harvest index Biological yield (ton.ha™) Yield (ton.ha™) b
1394 1393 1394 1393 1394 1393 1394 1393 treatment
88.4 ° 86.6° 031° 029 22.6® 23 % 7% 6.7% FIT,
88.3 ® 87.7° 031° 028" 26.6 ° 27.6° 82" 8® FIT,
88.8 ¢ 87.8° 03® 025¢ 17.3% 19 5.4°% 5.0 FIT,
70.8 ¢ 69.7 ¢ 026  025¢ 153 % 15.6 ™ 41°¢ 39% DIT,
73.1° 725 03®  031° 17.3% 163" 520 4.9 DIT,
76.1" 742" 024¢  025¢ 13°¢ 12°¢ 32°¢ 3.1¢ DIT;
78.1 % 79.4 ¢ 028% 027" 18.6 ™ 18 520 4,90 PRD,
82.1 % 84.4 % 032° 03%® 21.8 % 20.6 ™ 7% 6.2 PRD,
86.7 85.1% 025  025¢ 16.8 ™ 15 42°¢ 3.9% PRD;
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Abstract

Background and Objectives: Using soil moisture storage techniques, simultaneously with
irrigation management practices play an important role in coping with the problem of water
shortage and water crisis. Therefore, the aim of this study was to evaluate the simultaneous
effect of partial root zone drying and vermicompost on the water use, yield, biological yield,
harvest index and leaf relative water content (RWC) of maize in Sari.

Materials and Methods: The experiment was arranged in split plots based on complete
randomized block with 3 replications were carried out during years 2015 to 2016. The
experiment treatments were full irrigation and chemical fertilizer (FIT;) as control treatments,
full irrigation and 50% chemical fertilizer+ 5.5 tons per ha of vermicompost (FIT,),
full irrigation and 11 tons per ha of vermicompost (FIT3), deficit irrigation and chemical
fertilizer (DIT)), deficit irrigation and 50% chemical fertilizer+ 5.5 tons per ha of vermicompost
(DIT,), deficit irrigation and 11 tons per ha of vermicompost (DIT3), partial root zone drying
irrigation and chemical fertilizer (PRD,), partial root zone drying irrigation and 50% chemical
fertilizer+ 5.5 tons per ha of vermicompost (PRD,), partial root zone drying irrigation and
11 tons per ha of vermicompost (PRD3); while in DI and PRD 65% water of FI was irrigated.
TDR access tubes were installed in the soil profile to measure soil water content.

Results: The results showed that the effect of irrigation treatments was significant on all
physiological parameters considered in this study. The effect of fertilizer treatments was
significant on all parameters except of RWC. The highest yield was recorded in FIT, treatment,
equal with 8 and 8.2 tons per ha in 2015 and 2016, respectively. The PRD treatments was
caused to significant increase in yield, biological yield and RWC compared with the DI
treatment. The use of vermicompost in combination with chemical fertilizer increased yield,
biological yield and harvest index. Vermicompost increased RWC was compared to chemical
fertilizer.

Conclusion: Simultaneous use of PRD and vermicompost was saved more water (26.3%) than
using them separately. Compared with FIT, treatment was no significant difference in the values
of yield and other physiological parameters of maize. Therefore, PRD, is recommended to
compatibility with the problem of water shortage.

Keywords: Yield, Harvest index, Leaf relative water content
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