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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.

1y


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.5.0
https://agrobreedjournal.ir/article-1-921-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.5.0 ]

TSI FIPIUR P PR

ol 5 OT S )3y Lgd oo 4ils 55, s
a3 03,8 ol 5ol Ll (sl st o2
oud GV b L g el Sl elS 5 Shes 5 s,
Al e Al Bl s s ey Ol g iy 035

.(Khodaii Joghan, 2015)

& 5 4o

15 355 3l eslanal &7 sls Ol di\.iLﬂ).T o) @l:;'

ST S 5 ey e 055 25 Ol SR
PSS L5 gl ol il 3lEebSL s
S s 0l KT ey, 5 4ils 5 Shes 35
3 rm GOl Slas 53 ) Ol e 5 4l 5 Shee
b ool ST oslinal b6 Cub ) Ao s Froadss
o) S 55 G e L 6355 slasles 4S50
Loy sl OT (eoalp 5 (ol 3lsn 5 OT i Ol
ol 3l a0l gy Ol () Jramd J b 53 ol
Aoy Ve sl s 0T Jlde o it s 3L
358 S VP 4 giin £ 35S 5 YMY) sl 58
LS 55 Sl o5 Ve Lol e QLSS 55 &y
c.u@bngL;)yﬁ{m‘Lﬁf@b.mT@:@
Ty o ol 4l a5 sl ol ui\iLajT RABL
Jsam s el s O ae S 55 5 (oals 55 S
o 3l e gt 5lpn 5 OT (65146 b b 2l 3l
aits 3, Shoe l530 5 olS Aby 5 g 5 05
033 4oy B (T (o5 0, Ll Bl Colg ) s
Clzt o8 Ol o slans Slas ST 5 uan

!

References

3 55 Ol (a8 5 ot i3 8 dls b,
6355 (Al Hlas 53 a6l lesles kS
phe 5 plad slas 5 IS5 5V O e b
Ol s p 33 Jlu )2 (F ) s &5 Cd P55 3 eae
Cosby Ao s Froadsu 1 (LT Sl 53 8,
e oLl e & s (Aali) &S oslizal L5
o) ST el ol Cugby Ao ys A adss )
oslizul (0 Jsdar) 35 j2i Lo pn VO o((SKis Ll
W kIR Eel gl 58 4 Cod (2l 5557
JQ&) 4—1’)?(‘35 JLu j3 ls 255 Ol e (sbm s
5T e Jall L aS colods 3158 (Y
Oliioes b o ol 531 6l 855 Ol colE o s
Cde sty Slas 25 51 s b, Ol S2als
OLalS (slacS 1 55 o 5 &S o T el JUis
Sl ol 5158 les ST pdel s 4 25 o
PLSin 53 o s i by 1T B S
sy 2alS 1y ols KLsT wils egy O e ¢ S oy
a.aT gjLula, .(Gholamhoseini et al., 2013)
pLSe 4 0T 035 s JB 5 JT 255 51055
s St ki 03 Jslei s ol S
Ll s s 5 5eeSO ) sde o) ole g
LS5 o 3 S Sl slaunl b (S5
Cel ol S g 5 ad) sl cmalie e bl
A Ol KT asls 2y Ol e il 3!
1 255" sla L (Gholamhoseini ef al., 2013)
Ltz 5103 5l 55 2 o gdle (g5 Lol pan
Sl el Sis i Ll y o JT glas S

odlawl 8390 xbw

Araujo, A., L. Luiz, V. Santos and R. Carneiro. 2009. Soil microbial activity in conventional and organic

agricultural systems. Sustainability. 1:268-276.

Baghbani-Arani, A., S. A. M. Modarres-Sanavy, M. Mashhadi-Akbar-Boojar and A. Mokhtassi-Bidgoli.

2017a. Towards improving the agronomic performance, chlorophyll fluorescence parameters and pigments in

fenugreek using zeolite and vermicompost under deficit water stress. Ind. Crops. Prod. 109: 346-357.


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.5.0
https://agrobreedjournal.ir/article-1-921-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.5.0 ]

IFAY Oy €Y o 3led ¢ty sl Nl seh) pols alos"

Baghbani-Arani, A., S. A. M. Modarres-Sanavy, M. Mashhadi-Akbar-Boojar and A. Mokhtassi-Bidgoli.
2017b. Effect of application of zeolite and nitrogen fertilization on growth, seed yield and water productivity
of fenugreek (7rigonella foenum-graecum L.) under drought stress conditions. Iran. J. Crop Sci. 19(3): 239—
254. (In Persian with English abstract).

Barzegar, A. R., A. Yousefi and A. Daryashena. 2002. The effect of addition of different amounts and types
of organic materials on soil physical properties and yield of wheat. Plant Soil. 247: 295-301.

Behera, S. K. and R. K. Panda. 2009. Effect of fertilization and irrigation schedule on water and fertilizer
solute transport for wheat crop in a sub-humid sub-tropical region. Agric. Ecol. Environ. 130: 141-155.

Blake, G. R. and K. H Hartge. 1986. Bulk density. In: Klute, A. (Ed). Methods of Soil Analysis, Part 1,
Physical and Mineralogical Methods. (2nd Ed.) American Society of Agronomy, Madison, WI., USA.

Bremmer, J. M. and C. S. Mulvancey. 1982. Total nitrogen. In: Page, A. L., R. H. Miller and D. R. Keeney
(Ed.), Method of Soil Analysis. Part II. Agron. Monograph 9, ASA and SSSA, Madison, WI. USA.

Celik, I., H. Gunal, M. Budak and C. Akpinar. 2010. Effects of long-term organic and mineral fertilizers on
bulk density and penetration resistance in semi-arid Mediterranean. Geoderma. 160(2): 236-243.

Courtney, R. G. and G. J. Mullen. 2008. Soil quality and barley growth as influenced by the land application
of two compost types. Bio. Technol. 99: 2913-2918.

Das, R., A. R. Mandal, A. Priya, S. P. Das and J. Kabiraj. 2015. Evaluation of integrated nutrient
management on the performance of bottle gourd (Lagenaria siceraria (Molina Standl)). J. Appl. Nat. Sci.
7(1): 18-25.

Dolabridze, N., G. Tsitsisshvili, V. Tsitsisshvili, M. Alelishvili and N. Khazardze. 2002. Regeneration of
clinoptilolite and phillipsite used for treatment of ammonia- containin water. 81-82. 6" International
Conference on the Occurrence, Properties and Utilization of Natural Zeolites, Greece.

Evanylo, G., C. Sherony, J. Spargo, D. Starner, M. Brosius and K. Haering. 2008. Soil and water
environmental effects of fertilizer- manure and compost-based fertility practices in an organic vegetable
cropping system. Agricul. Ecol. Environ. 127: 50-58.

Gholamhoseini, M., A. Ghalavand, A. Khodaei-Joghan, A. Dolatabadian, H. Zakikhani and E.
Farmanbar. 2013. Zeolite-amended cattle manure effects on sunflower yield, seed quality, water use
efficiency and nutrient leaching. Soil Tillage Res. 126: 193—-202.

Hatfield, J., T. J. Sauer and J. H. Pruger. 2001. Managing soils to achieve greater water use efficiency: a
review. Agron. J. 93: 271- 280.

Hendawy, S. F. 2008. Comparative study of organic and mineral fertilization on Plantago arenaria. Plant. J.
Appl. Sci. Res. 4(5): 500-506.

Hesse, P. R. 1971. A Text book of Soil Chemical Analysis. John Murray, London.

Ippolito, A. J., D. D. Tarkalson and G. A. Lehrsch. 2011. Zeolite soil application method affects inorganic

Y¢


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.5.0
https://agrobreedjournal.ir/article-1-921-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.5.0 ]

TSI FIPIUR P PR
nitrogen, moisture, and corn growth. Soil Sci. 176 (3): 136-142.

Kapoor, R., B. Giri and K. Mukerji. 2004. Improved growth and essential oil yield and quality in foeniculum
vulgare mill on mycorrhiza inoculation supplemented with p-fertilizer. J. Biol. Technol. 93: 307-311.

Kar, G., A. Kumar and M. Martha. 2007. Water use efficiency and crop coefficients of dry season oilseed
crops. Agric. Water Manage. 87: 73 — 82.

Keshavarz Afshar, R., M. R. Chaichi, M. H. Assareh, M. Hashemi and A. Liaghat. 2014. Interactive effect
of deficit irrigation and soil organic amendments on seed yield and flavonolignan production of milk thistle
(Silybum marianum L. Gaertn.). Ind. Crops. Prod. 58: 166—172.

Khodaii Joghan, A. 2015. Response of eco-physiology of sunflower to nutrient’s systems under different
irrigation regimes. Ph.D. Thesis. Tarbiat Modares University. Tehran. Iran. 150 pp. (In Persian with English
Abstract).

Lima, D. L. D., S. M. Santos, W. H. Scherer, R. J. Schneider, A. C. Duarte, E. B. H. Santos and V. L.
Esteves. 2009. Effect of organic and inorganic amendments on soil organic matter properties. Geoderma.
150: 38-45.

Liu, Z., Q. Rong, W. Zhou and G. Liang. 2017. Effects of inorganic and organic amendment on soil chemical
properties, enzyme activities, microbial community and soil quality in yellow clayey soil. Plos One. 12(3): 1-20.

Mahmoudi, Sh. and M. Hakimian. 2002. Fundamentals of Soil Science. Tehran University Press (In Persian).

Marschner, H. 1995. Minirial nutration of higher plants (2nd Ed.). Academic press. London UK.

Mengistu, T., H. Gebrekidan, K. W. Kibret, K. Oldetsadik, B. Shimelis and H. Yadav. 2017. The integrated
use of excreta-based vermicompost and inorganic NP fertilizer on tomato (Solanum lycopersicum L.) fruit
yield, quality and soil fertility. Int. J. Recycl. Org. Waste Agric. 6: 63—77.

Mokhtassi-Bidgoli, A., M. Agha-Alikhani, M. Nassiri-Mahallati, E. Zand, J. L. Gonzalez-Andujar and A.
Azari. 2013. Agronomic performance, seed quality and nitrogen uptake of Descurainia sophia in response to
different nitrogen rates and water regimes. Ind. Crops. Prod. 44: 583-592.

Moradi-Ghahderijani, M., S. Jafarian and H. Keshavarz. 2017. Alleviation of water stress effects and
improved oil yield in sunflower by application of soil and foliar amendments. Rhizosphere. 4: 54—61.

Nazarideljou, M. J. and Z. Heidari. 2014. Effects of vermicompost on growth parameters, water use efficiency
and quality of zinnia bedding plants (Zinnia elegance ‘Dreamland Red’) under different irrigation regimes.
Int. J. Hort. Sci. Technol. 1(2): 141-150.

Nelson, D. W. and L. E. Sommers. 1982. Total carbon, organic carbon and organic matter. In: Page, A. L. (Ed).
Method of Soil Analysis, Chemical and Microbiological Methods, Part II. ASA and SSSA, Madison, WI.,
USA.

Olsen, S. R. and L. E. Sommers. 1982. Phosphorus. In: Page, A. L., R. H. Miller and R. D. Keeney. Methods of

Soil Analysis, Part 11, ASA and SSSA, Madison, WI. USA.

\1e


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.5.0
https://agrobreedjournal.ir/article-1-921-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.5.0 ]

IFAY Oy €Y o 3led ¢ty sl Nl seh) pols alos"

Qian, X., G. Shen, Z. Wang, C. Guo, Y. Liu, Z. Lei and Z. Zhang. 2014. Cocomposting of livestock manure
with rice straw: Characterization and establishment of maturity evaluation system. Waste Manage. 34: 530-535.

Schneiter, A. A and J. F. Miller. 1981. Description of sunflower growth stage. Crop Sci. 21: 901-903.

Singh, B. K., K. A. Pathak, T. Boopathi and B. C. Deka. 2010. Vermicompost and NPK fertilizer effects on
morpho-physiological traits of plants, yield and quality of tomato fruits (Solanum Ilycopersicum L.). Veg.
Crops. Res. Bull. 73: 77-86.

Tejada, M. and J. L. Gonzalez. 2008. Influence of two organic amendments on the soil physical properties.
Geoderma. 145: 325-334.

Yousefzadeh, S., S. A. M. and Mohammad Modarres-Sanavy and A. Baghbani Arani, 2015. Effect of
biofertilizers, azocompost and nitrogen on the soil properties and yield of essential oil of Dracocephalum
moldavica (L.). Agroecol. J. 5(2): 37-50. (In Persian with English abstract).

Zaghloul, R. A., Y. F. Y. Mohamed, M. Rasha and E. Meihy. 2016. Influential cooperation between zeolite

and PGPR on yield and antimicrobial activity of thyme essential oil. Int. J. Plant. Soil Sci. 13(1): 1 —18.

Y1


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.5.0
https://agrobreedjournal.ir/article-1-921-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.5.0 ]

TS PP PRV
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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