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Introduction

Cereals, as the most important food group in the world, are a rich source of nutrients including lipids,
carbohydrates, proteins, minerals and vitamins and constitute a major part of human nutrition. Also, cereals
contain dietary fiber and bioactive components with beneficial properties for improving health. Barley (Hordeum
vulgare L.) is one of the most important cereal crops grown worldwide and is rich in protein, carbohydrates,
vitamins and minerals. This product is of interest to farmers due to its special chemical composition and health
benefits. Sheep manure, as suitable alternatives to chemical fertilizers, supply plant nutrients and contribute to
the sustainability of agricultural ecosystems. Zeolite is one of the most commonly minerals used to increase
agricultural production. The zeolites, due to their structure and porosity, are well-suited for retaining the
nutrients and gradually releasing them into the root zone. Therefore, this research was carried out with the aim
evaluation of the effect of organic fertilizer and zeolite on some quantitative and qualitative traits of dryland
barley.

Materials and Methods

This experiment was carried out factorially in the form of a basic design of randomized complete blocks in 3
replicationsin 2021-2023 cropping years in the farm of the Faculty of Agriculture of the University Azad, located
in Kamalvand section of Khorramabad city. The studied factors included four levels of sheep manure (0, 3, 6 and
9 ton ha) as a source of organic phosphorus and four levels of zeolite (0, 4, 8 and 12 ton ha™). The studied farm
soil is a loamy clay soil with a high clay content, which has a high ability to retain water and nutrients, but has
poorer drainage than loamy soils with a lower clay content. The use of sheep manure as a rich source of organic
matter helps improve water retention capacity, soil aeration, permeability, and erosion reduction, and increases
soil stability. The traits studied in this experiment included measuring grain yield, number of grain per spike,
number of spike m?, 100 grains weight, harvest index, grain protein and some nutritional elements in grain and
forage (N, P and K).

Results and Discussion

The results indicated that the application of sheep manure and zeolite at moderate rates improved all
measured traits. The highest 1000-grain weight (45.62 @), grain yield (2997.75 kg ha™ 1), and harvest index
(34.28%) were obtained with the application of 3 t ha™ * of sheep manure. In addition, the application of 4t ha™ *
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of zeolite, compared with the highest rate (12 t ha™ 1), increased 1000-grain weight, grain yield, and harvest
index by 11%, 22%, and 14%, respectively. The interaction effect of sheep manure x zeolite showed that the
highest number of grain per spike (21), the number of spike m? (1069), grain nitrogen (2.05%) and grain protein
(11.93%) from the combination of 3 ton ha™ of sheep manure and 4 ton ha™ of zeolite. Also the most grain
phosphorus (0.37 %) and grain potassium (1.78 %) were obtained from the combination of 6 ton ha™ of sheep
manure and 4 ton ha* of zeolite.

Conclusion

In general, the results of this study showed that the use of manure and zeolite can increase plant yield. Zeolite
acts as a soil conditioner and manure as a source of nutrients, and the combination of the two can improve soil
quality, increase nutrient absorption, and ultimately increase plant growth and yield.
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Table 1- Metrological data including maximum, minimum temperature and precipitation during the experimental period
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Table 2- Farm soil analysis
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Table 4- Results of physicochemical analysis of zeolite
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oot 0.84 3.85 4.29 10.87 68.04 0.81 0.63 0.74

The amount of
zeolite used
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Table 5- Combined analysis of variance (mean of squares) of sheep manure and zeolite on rainfed barley yield and yield

components
Ol o (b
Mean of squares
i 2alio 4?):, 53 dlw laxi N5 0 3, Sos ol
"é o V &Ml Al yd &l slawd T &l aily 3, Sl Py sl
o df Number of grain &rore 100- Grain _ “’9]_” s
per spike Number of grains yield Biological Harvest
- _2 - -
spike m weight yield index
b 1 1.98" 41800.10"™ 34.49™  2418873.77" 18756535.72"™ 4.29"™
Year (Y)
Jlo 3155
RIY) 4 30.87 15559.14 88.13 509076.55 1479818.67 106.74
‘:“'?]’j ) 3 13.94" 61948.74™ 111.65™  627791.95"  10023913.97" 41.12"
Zeolite (2)
SahsS 395 - . - - - )
Sheep manure 3 7.39 68411.94 255.06 2538952.69™  15338335.92 44.14
(SM)
25X Lol
ShuogS 9 13.16™ 56592.94" 58.59™  491624.95"  3521905.99™ 8.65™
Z x SM
”“3; XZJL” 3 0.13" 104940.02™ 49.26™  53058.14™ 320.31™ 13.66™
;95 % Jlo
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Error 60 5.29 26953.03 65.64 34944358 2513475.74 15.51
R - 12.4 18.1 19.2 22.4 20.1 118
(%)
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™, *and **: are non- significant and significant in probabilitie levels of 5 and 1 %, respectively
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Table 6- Comparison the mean interaction effects zeolite x sheep manure on rainfed barley yield components and grain

protein

Al > &ild slaxy

Q200 yd Al dlass QIS piSg g

_““’99’) i d Number of grain per Spike Number of spike m Grain protein
Zeolite (ton ha')  Sheep manure (ton ha) ~ (%)
0 16.50° 931%¢ 10.62%
0 3 19.33%® 967%¢ 11.58%
6 19. 50% 9647 10.40%
9 19.66% 1007% 11,14
0 17.82° 799 10.22%"
4 3 212 1069* 10.58
6 18.333 810" 11.83°
9 17.66"¢ 972%¢ 9.53%
0 19.833b gzzabcd 11.063bcd
8 3 20% 8440 11.93%
5 192 941.83%° 9.57¢f
9 17.50° 8g12bcd 10.58¢
0 16.51% 780¢ 9.29°
19 3 19%¢ 1046° 11.08%c¢
6 180 go2obed 11.55%¢
9 15.83¢ 272¢ 9.60%
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* Means in each coulmns with the same letter in each column are not significantly different at the five precent probability level
with LSD.
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Table 7- Comparison the mean effects zeolite and sheep manure on rainfed barley 100-seeds weight, yield and harvest index

s’ &y 415 439 &y 5 Slos S 590 9m 3,dos Cadld py ad b
o 1 100-grains weight Grain yield Biological yield Harvest index
Zeolite (ton ha™) @ * (kg ha ) (%)
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Table 8- Comparison the mean effects Year on rainfed barley grain yield

Jlw Al 3,50es
Year Grain yield (kg ha?)
‘¥ 2276.50"
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¥ 2794.11°

2022
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* Means in each coulmns with the same letter in each column are not significantly different at the five precent probability level with
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Table 9— Correlation between performance and performance components
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™, *and **: are non- significant and significant in probabilitie levels of 5 and 1 %, respectively
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Table 11- Comparison the mean interaction effects zeolite x sheep manure on rainfed barley some nutritional

elements
c; S 355 1> 59 ) Al yand Al gl
- ¢ GrainN ke Grain P Grain K
Zeolite (ton ha™) Sheep manure (ton ha™) Fodder N
(%)c* (%)e (%)c (%)g
0 1.82 1.53 0.20 0.96
3 1.99% 1.76"¢ 0.22° 1.19¢%f
0 6 1.78° 1.928%¢ 0.30%% 1.53°
9 1.91%¢ 1.86%¢ 0.29%%¢ 1.31%
0 1.79 1.91%¢ 0.30%¢ 1.45™
4 3 1.78%% 1.96% 0.273¢ 1.27%%
6 2.05% 1.79° 0.372 1.78
9 1.63% 1.67% 0.25" 1.20%f
0 1.90%¢ 1.75% 0.23° 1.14%%
8 3 2.03 2.01° 0.22° 1. 17%f
6 1.64% 1.87%0cd 0.25" 1.18%f
9 1.81° 1.86%c 0.25" 1.14°9
0 1.59° 1.93%¢ 0.24° 1.32%
3 1.90%¢ 2.04% 0.22° 1.01%
12 6 1.98%® 1.74% 0.26™ 1.01%
9 1.65% 1.69% 0.23° 1.09°

L)l LSD yg0i b doys s Jleis] gdaws 53 150350 b (g 5 sime Cglis gy 5 ailiie g > sl (cla i SSlio
Means in each coulmns with the same letter in each column are not significantly different at the five precent =
probability level with LSD.

w20 o ald yhud o Culei s x Jlw Jilio P31 1Kl dglio - VY Jgun
Table 12- Comparison the mean interaction effects year x zeolite on rainfed barley grain P

Jlw I PV &> b

Year Zeolite (ton ha™) Grain P (%)
0 0.22%
Jol 4 0.31°
First 8 0.24®
12 0.23%®
0 0.24%®
pgd 4 0.27%
Second 8 0.31°
12 0.23%®

505 LSD (g9l b oy gty Jlois] ams p3 150585 b (gl dime gl gy )3 ailie g > (gl (glay i Silio
Means in each coulmns with the same letter in each column are not significantly different at the five precent
probability level with LSD.

923 93 adgle maniliy 5 phad 2 (Sidnag 395 31 e Silie dumilio VY Jgan
Table 13- Comparison the mean effects sheep manure on rainfed barley fodder p and k

daogS 395 Wgle Hhud FERTIOW
Sheep manure (ton ha™) Fodder P Fodder K
P (%)
0 0.10" 1.28°
3 0.11° 151
6 0.12 1.63%
9 0.11% 1.60°

L)l LSD (905 b duo s gy Jleis] grdaws 13 150350 b (65l e cglis (ygia o 50 aliie g (sl (clanSilo

Means in each coulmns with the same letter in each column are not significantly different at the five precent probability level with

LSD.
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