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Effect of manure, zeolite and irrigation on soil properties and seed yield of sunflower
(Helianthus annuus L.)
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Table 1. Physical and chemical properties of the soil in experimental site

e BB el Sl B s e LB ey S 055 25

r?l:;:f};daﬁ):q}ngl)j\;:é}):ijJ Fe P K Total dﬁwg’f‘"“fﬁ Giijzgl;.:l.u
PWP FC N Bulk density =~ JT o 8 au el EC Sl sl
(%V) (%V) (mg k) (%) (gem?®)  OC (%) pH  (dS.m) Soil Texture
9 21 5.334 16 802 0.1 1.44 1.34  7.29 1.87 Loamy sand
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Table 2. Chemical properties of animal manure used in experiment

o o b > T R e N S AN s
sSes  JTms Mmoo Cu Zn Fe Total N K P o EC
Manure OC (%) (mg.kg") (%) (%) (%) pH (dS.m™)
Sheep xin S 64.1 2895 16.7 1149 7962.8 1.3 1.2 0.7 7.7 4.6
Chicken &, 45.2 763.1 548 520.8 14472.7 1.7 1.8 2.9 7.9 5.6

(Ao)2) ealial 5, 50 S 55 53 3 20 50 o loaed OLS 5 =Y Jsol

Table 3. Chemical composition of the used zeolite (%)

S T3 - Vo 1 F e Vo - et Y o 3 [ P [ W - v S e = S e B A L FEONWy £33 45l

CaO MgO NaxO K20 AlLO; SiO2 P20s Fe203 MnO TiO2
2.3 0.1 1.08 3 12.02 65 0.01 1.5 0.04 0.03
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Table 4. Mean comparison of physical and chemical properties of soil in manure and chemical

fertilizer and zeolite treatments

<ds; STosS Al ey (S SC e . Sd
Zeolite oC Bulk density EC K P
(ton.ha™") (%) (g.cm) (dS.m™) (mgkg!)  (mgkg")
10 2.0la 1.40 1.35 1181.44 173.07
5 1.86b 1.39 1.33 1180.99 173.45
0 1.81b 1.39 1.25 1172.67 163.86
&35 sl
Fertilizer treatments
EEEWISTRA R
. 31 1.54 131 237.
100% Manure 2.58a 1.31c a 317a 37.3a
alesd Lo y3 00 + s do 500
1.92 1.4 1. 1210 163.
50% Manure + 50% Chemical 92b 3b 33b b 3.3b
et do3) 1.19¢ 1.45a 1.06¢ 1007c  109.8¢

100% Chemical
LI gl e S lE Aoy = Jlablcla.a):LSD 03057 ool clos o3l OLas &5 2t o9 > b K&L»U,:ik:n O gt 2 )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test.
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Table 5. Mean comparison seed yield and water productivity of sunflower in irrigation and fertilizer treatments

&l }_)gla.ﬁ T s,
isleiT gl yles Seed yield Water productivity Gl ey,
Treatments (kg.ha'!) (kg.ha!. mm™) Oil content of seed (%)
bl slsles

Irrigation treatments Y4y \¥4F Y4y \¥4F )Yy \¥4f

(% of water depletion) 2014 2015 2014 2015 2014 2015

40 1652.0a  2054.5 2.60a 2.50a 32.7 37.7a

60 1340.0b 1457.7 2.36a 2.20a 30.1 35.5b

80 725.0c 829.3 1.48b 1.40b 29.7 32.9¢c

LI gl e SolE Aoy = Jlablcla.a):LSD 03057 ool clos o3l OLas &5 2t (o9 > b K&L»U,:ik:n O gt 2 )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test.
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Table 6. Slicing interaction effect of irrigationxzeolitexfertilizer treatments on seed yield and oil content in sunflower

&ls J_)gla&
Seed yield $ls 8,
(kg.ha) Oil content of seed (%)
A B P \Yay \Ya¥ \ray \Ya¥
Treatments 2014 2015 2014 2015
LZiFy 1551.0 1821.3f 31.0¢c 30.9
LZiF2 1458.3 2243.6bc 31.8¢ 33.8
L ZiF3 1153.3 1539.6h 30.2¢ 30.7
11 Z2Fy 1751.0 2137.6d 32.4bc 324
L Z2F2 2166.7 2713.8a 34.8ab 34.7
VA 1483.7 1619.6g 31.6¢ 32.6
L ZsF: 1966.0 2190.0cd 32.4bc 322
LiZ;F2 1749.0 2307.6b 37.9a 36.9
11Z5F3 1589.7 1917.3¢ 32.0bc 31.7
LZiF: 1263.7 1521.8b 29.2¢ 333
LZiF2 1184.0 1374.2de 30.7bc 36.7
LZF; 871.67 1297.8f 27.7d 33.1
LZ,F: 1330.7 1424 .4cde 29.6¢ 34.5
LZ>F2 1590.7 1453.3¢ 31.8ab 37.7
LZ,F; 1184.0 1367.0e 29.6¢ 333
LZsF: 1942.0 1621.3a 30.3bc 35.6
LZsF2 1421.0 1627.6a 33.1a 39.6
LZsF; 1273.7 1431.1cd 29.9¢c 35.6
ZiF: 547.3 988.4b 28.8¢ 36.4
LZiF2 595.7 710.1d 30.0bc 41.0
3Z1F3 292.3 427.2¢ 26.4d 34.9
3Z2F: 934.3 1090.0a 29.4¢ 38.1
Z2F2 854.3 794.3¢ 31.2ab 42.4
I3Z:F3 577.7 776.3d 29.4c 36.1
I:Z5F: 1437.0 1146.7a 31.1ab 36.3
Z3F2 690.7 923.5b 32.4a 40.3
13Z;F3 601.7 707.6d 30.1bc 36.1

Aoy Ve ey aFa Fa FreGbSa js ol s o5V 50 Gho s i a3, 2o ZiseS s Cusby doynhr 80 oF e adss 5w b1 s sals s I
;),_»,'Twl_wlﬂ‘.ulaua;l;ow&wq,kgsduﬁpgyﬁ,;.&L,;,:;;M);\n 5 bt 358 Ao )30 + JT 58 Aoy 0 (JT oS

I sl e Dl Ao ey Jlez| Ch“ »LSD
Ii, I and Is. Irrigation after depletion of 40, 60 and 80% of soil water content; Zi, Z>and Z3 (0, 5 and 10 ton.ha™ zeolite); Fi,
F2 and F3: (100% Manure, 50% Manure + 50% Chemical and 100% Chemical fertilizer), respectively. Means in each column
followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

Q\b)i{téT)Js.de))cﬁ.fjﬁ‘bbjquﬁjjbféu)wwﬁ—Vd}&

Table 7. Interaction effect of fertilizerxzeolite treatments on seed yield and water productivity of sunflower

<1 o5
$ls 3 Shes Water
Seed yield productivity
s (kg.ha) (kg.ha!. mm™)
@355 la,les Zeolite Yy \Ya¢ Yy \YaF
Fertilizer treatments (ton.ha'!) 2014 2015 2014 2015
s tm sl e 10 1781.7a 1652.7 3.0la 3.30a
166’% Nianure 5 1339.0bc 1550.7 2.25bc 2.50d
0 1121.0bcd  1443.8 1.97cd 2.2bc
bt oy b b JT oy 10 1287.0bc 1619.5 2.15bc  2.70ab
SOBZ*Manur)e+50% Chémical 5 1538.0ab  1653.8 2.60ab  2.90ab
0 1080.0cd  1442.6 1.91cd  2.10bc
s oo 10 1155.0bcd  1352.0 2.0lcd  2.20bc
1?);0*"/ Che)mical 5 1082.0cd  1221.3 1.96cd  2.20bc
’ 0 772.4d 1088.2 1.40d 1.60c

I (51 gme D3l oy gy Jlozm! o 53 LSD 0 ga3T ol s cokfonks o3l 0L &5 e U g b ST ola il O g2 a )
Means in each column followedgy similar letter(s) are not significantly different at 5% probability level, using LSD test.
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Effect of manure, zeolite and irrigation on soil properties and seed yield of

sunflower (Helianthus annuus L..)

Jami, M. Q.!, A. Ghalavand?®, S. A. M. Modarres-Sanavy’, A. Mokhtassi Bidgoli*,
A. Baghbani- Arani® and A. Namdari °

ABSTRACT
Jami, M. Q., A. Ghalavand, S. A. M. Modarres-Sanavy, A. Mokhtassi Bidgoli, A. Baghbani- Arani and A. Namdari.
2018. Effect of manure, zeolite and irrigation on soil properties and seed yield of sunflower (Helianthus annuus L.) Iranian

Journal of Crop Sciences. 19(2): 151-167. (In Persian).

In order to investigate the effect of different levels of zeolite and farmyard manure, as environmental friendly
fertilizers on soil properties and yield and quality of sunflower, a field experiment was carried out in a split -
factorial layout based on completely randomized blocks design in three replications in the faculty of agriculture,
Tarbiat Modarres University, Tehran, Iran, during 2014 and 2015. Treatments included irrigation regimes
(irrigation after depleting 40, 60 and 80% of soil water content) as main factor and the combinations of nutrition
systems (100% organic, 50% organic + 50% chemical and 100% chemical fertilizer) and zeolite (0, 5 and 10
ton.ha! of zeolite) in factorial layout. Results showed that using organic sources increased organic carbon,
nitrogen, phosphorus, potassium, and electrical conductivity of soil, while decreased bulk density at the end of
the growth season. Due to the high amount of organic carbon, organic sources accompanied with zeolite
improved the organic carbon content of the soil and led to the highest seed yield (1781 kg.ha!) and water
productivity (3.01 and 3.3 kg.hal.mm™ in the first and second years, respectively). In first year, the highest oil
content of seed (37.9%) was obtained in 10 ton.ha™! zeolite with 50% farmyard manure + 50% chemical fertilizer
under full irrigation treatment. At all irrigation regimes, application of 100% organic sources or combined
chemical and organic sources with 5 or 10 ton.ha! of zeolite led to greater seed yield and water productivity.
Overall, the results of this experiment revealed that under the most irrigation regimes, application of farmyard
manure and zeolite may increase the availability of water and nutrients for plant and may led to increase yield

and oil content of seed and water productivity in sunflower.

Key words: Farmyard manure, Irrigation, Oil content, Organic carbon, Soil amendments and Sunflower.
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