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Table 1 - The Specifications of experimental treatments
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0% zeolite and full irrigation
103 V0 &)lileS 9 QIS Byb Sy o s oy ¥

2% zeolite on one side and 75% deficit irrigation

1o VB ()l 5 IS Bl 53 50 Clgpj a0 ¥

2% zeolite on two side and 75% deficit irrigation

2o B )lleS g S Byl S 3 s oy ¥

2% zeolite on one side and 50% deficit irrigation

2o B )bleS g S Byl g el ao ¥

2% zeolite on two side and 50% deficit irrigation

10 YB 5)leleS 5 QS Bl S > el a0 F

4% zeolite on one side and 75% deficit irrigation

1o VB ()l 5 IS Bl 53 50 gy a0 s F

4% zeolite on two side and 75% deficit irrigation

2o B )lleS g S Byl S 3 s Aoy ¥

4% zeolite on one side and 50% deficit irrigation

1 Too-100%

2 T194-75%-ONE
3 Tao-750%-TWO
4 T194-50%-ONE
5 Tay-s0%-Two
6 Ta0-75%-0NE
7 Ta94-75%-Tw0
8 T494-50%-ONE
9 Ta04-50%-TW0

2oy B )lleS 5 S Byb g > ey aop ¥

4% zeolite on two side and 50% deficit irrigation
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Figure 1- A View of the pots
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Table 2 —Results of physical analysis of soil

Seesy O "":*“ o PWP FC
Soil Texture 70 70 %Weighing  %Weighing
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Figure 2- Preparing the pots
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Figure 3- Leaf area measurement
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Table 3- Results of analysis variance (mean square) for sweet pepper

Ol yud g0 . Spghe B Sg5 emedw dg0 ylad Aol 039
Source of <! }i Leaf area Dga0 number of fruit Y XY EYIRY]
Varianc dF fresh fruit fruits diameter shoot fresh shoot dry
total weight weight weight
o 8 1449.066™  219127.634" 8.694™ 0.012" 4850.40™ 81.95"
Treatments
L 27 1456.108 6138.31 4.66 0.005 415.72 8.081
Error
ot o - 15.37 16.38 24.62 17.95 13.66 9.93
Cocfficient of
Variation(%)
P-value _ 0.463 <0.0001 0.090 0.040 <0.0001 <0.0001

Mne it g hoyd Y g 0o )3 0 Jloinl pdaw )3 ()b dxe i i 4y DS g FEK
*, ** and ns means significant at 1%, 5% and non-significant respectively

om0 JS 55 il s)
Fruit fresh total weight
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Figure 4- Mean Comparison of fruit fresh total weight in different treatments
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Figure 5- Mean Comparison of number of fruits in different treatments
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Figure 6 - Mean Comparison of fruit diameter in different treatments
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Figure 7- Mean Comparison of shoot fresh weight in different treatments
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Figure 8- Mean Comparison of shoot dry weight in different treatments
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Table 4 -Results of analysis variance (mean square) for sweet pepper

CJ’“L:"S D'yﬁ
Olydd @e 4200 . Jolmosals 2 dglS b gyl U8 didg ks
Source of T L. pH total chlorophyll chlorophyll total
Varianc dF v1taCm1n soluble a b chlorophyll
solids
slosd 8 54.893** 0.503*" 32.518* 0.0144 " 0.008™ 0.008™
Treatments
s
27 0.513 1.060 1.103 0.004 0.021 0.014
Error
O oS g o
Coefficient of - 0.82 4.81 12.86 15.38 12.36 7.29
Variation(%)
P-value - <0.0001 <0.0001 <0.0001 0.015 0916 0.772

M xe et g oyd Y o yd O Jlain] gaw )3 ()b e iy 4 DS g FEF

*, #* and ns means significant at 1%, 5% and non-significant respectively
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8 0.0139*
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27 0.003

O gk G oo

- 24.04

Coefficient of Variation (%)

P-value

- 0.001
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** significant at 1%
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Oy gk @ Fojy oS PO Sid 09 ol 3
. p . ool i o
Source of Varianc &3l ogme JS fruit 2lgp el g elal o9 a Judg S
diameter & Jglome =9
dF fresh shoot fresh  shoot dry PH hlorophvll
. . R . . total Chlorophy
fruit weight weight vitamin a
soluble
total ¢ solids
weight
T St s 1 633.53" 10.944" 1697/69 62.580" 5.502" 0.6217 357017 0.0001™
‘_g)lg‘ wSezru.,‘J,;) 9 97/ 7
Zeolite*Deficit
irrigation
R 1 116.68™ 0.199™ 10604.048™ 72.030™ 5.805" 0.177* 51.005™ 0.038™
&P Gy
Zeolite*distribution
method
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distribution method
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‘3-“).*.7*.55 cupd - 8.98 2.60 12.70 10.21 9.80 498 12.55 10.47
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*, ** and ns means significant at 1%, 5% and non-significant respectively
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Introduction: Optimal water utilization is one of the most important challenges of the present century. Due
to limited water resources and the existence of alternate droughts in the country, optimal use of it is necessary.
The deficit irrigation technique is one of the most effective and practical ways in which it can determine and
justify the minimum water consumption with acceptable economic performance. Its use in reducing water
consumption for biomass production and for irrigation of annual and perennial crops. To effectively apply water
deficit management, an understanding of the effects of irrigation at different stages of vine growth is required.
Partial Root-zone Drying (PRD) is also one of the new irrigation techniques over the past years. The results of
many studies indicate that water use efficiency has increased and there is no significant reduction in the yield in
this irrigation method. In this technique, only half of the roots are irrigated at each turn and the remaining half
remains dry. On the other hand, in recent years, the use of natural minerals has improved in order to improve the
physical and chemical composition of the soil, which leads to an increase in water holding capacity in the soil.
One of the methods for increasing the water use efficiency is the application of water absorbent materials in soil.
Super absorbent polymer increases the water saving in soil and decreases the amount of water used for irrigation.
Zeolite is one of these minerals that increases the soil water holding capacity. So far, many studies have been
carried out on the use of PRD, as well as the use of zeolite, but none has examined the effect of these two
simultaneously. Therefore, in the present study, the efficiency of both above method and deficit irrigation on
yield and water use efficiency of sweet pepper were investigated.

Materials and Methods: This research was carried out in a completely randomized design with 9 treatments
and 4 replications in a greenhouse in Shahrekord University. This study was carried out at three levels of
irrigation of 100%, 75% and 50% of the water requirement of the plant by Partial Root-zone Drying and zeolite
in two levels of 2 and 4% by weight in the soil, in one and two sides of the pots with a height of 30 and diameter
28 cm. After preparing the culture medium, the F1 type Lummus seedlings were transferred to the pots. During
the transfer of transplants into the pot, careful attention was paid to the fact that the roots were developed on both
sides. Physiological parameters such as leaf area, total fresh and dry weight of the whole organ, total fresh
weight of fruit, diameter and number of fruits and chemical indices including vitamin C, pH, total soluble solids
and chlorophyll a, b and total chlorophyll with water use efficiency were measured and evaluated. In order to
analyze the results, SAS software (version 1/9) was used. Mean comparison was also performed by LSD test.

Results and Discussion: The results of this study showed that there was a significant difference in the 1%
level for fresh and dry weight, fresh weight of fruit and chemical indices of vitamin C, pH and soluble solids,
and a significant difference at 5% for diameter fruit and chlorophyll. The results of comparing the meanings
showed that fresh weight and fruit diameter were significantly decreased in all treatments than control. The
number of fruits in severe irrigation (50%) and in both levels of zeolite showed a significant decrease compared
to control. Vitamin C value as an important indicator of fruit quality in all treatments was significantly higher
than control, in other words water stress causes an increase in the amount of vitamin C in the fruit, and the
amount of pH in the most treatments has decreased significantly compared to the control treatment.

Conclusion: Given that all important processes such as photosynthesis, nutrition, opening and closing of
stomatal and plant growth and development are under the influence of water, most of the studied traits in this
research (except chlorophyll) in zeolite-containing treatments, showed a significant advantage over non-
consumption of zeolite. The results also showed that application of PRD method with zeolite in deficit irrigation
resulted in significant increase in water use efficiency in all treatments.
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