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Introduction

Utilization of different plant nutrition systems in terms of optimal use of climatic factors, agricultural
management and consumption of agricultural inputs can be an effective way to increase production and reduce
the use of chemical fertilizers. Under such conditions, using organic manures can protect the environment,
produce healthy agricultural products ,provide better nutritional conditions for crops, and have a favorable effect
on plant growth. Organic manures are natural and safe products. Organic manures positively affect plant growth
by increasing porosity and permeability, reducing soil bulk density, and increasing soil water-holding capacity.
The combined use of chemical and organic fertilizers as a correct and rational management system, in addition to
reducing the use of chemical fertilizers and preventing their harmful effects on surface and groundwater, can
maintain the nutritional balance in plants and increase their yield. Recognizing the significance of integrating
organic and chemical fertilizers in sustainable agriculture, this study was undertaken to examine the variations in
yield and yield components of sunflower nuts. The investigation focused on utilizing different levels of chemical
fertilizers and pelleted poultry manures.

Materials and Methods

This experiment was performed as a randomized complete block design with 11 treatments in three
replications in the University of Kurdistan research farm in 2018. Experimental treatments including poultry
manure in combination with chemical fertilizers, including 1000 kg of poultry manure + zero chemical fertilizer,
1000 kg of poultry manure + 25% of recommended chemical fertilizer, 1000 kg of poultry manure + 50% of
recommended chemical fertilizer, 2000 kg poultry manure + zero chemical fertilizer, 2000 kg poultry manure +
25% of recommended chemical fertilizer, 2000 kg poultry manure + 50% of recommended chemical fertilizer,
4000 kg poultry manure + zero chemical fertilizer, 4000 kg poultry manure + 25% of recommended chemical
fertilizer, 4000 kg Poultry manure + 50% of recommended chemical fertilizer, 100% chemical fertilizer
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application (recommended) and no fertilizer application. This experiment measured traits such as plant height,
head diameter, 1000-seed weight, number of seeds per head, biological yield, and grain yield.

Results and Discussion

The experimental results highlighted the positive impact of combined poultry and chemical fertilizer
treatments on grain yield and yield components. This included increasing the number of grains per head,
maintaining a 1000-grain weight by enhancing the number of grains per head, and boosting biological yield,
grain yield, and harvest index. Additionally, improvements were observed in grain quality, with elevated protein,
oil, phosphorus, and potassium content in sunflower seeds. Notably, the most favorable outcomes in terms of
grain yield were observed in plants treated with 4000 kg of poultry manure + 25% chemical fertilizer (1413
kg.hal), those without poultry manure + 100% chemical fertilizer (1411.2 kg.ha*), and those treated with 4000
kg of poultry manure + 50% chemical fertilizer (1367.07 kg.ha™). These treatments exhibited the highest grain
yield, representing a substantial increase of 60.57%, 60.3%, and 54.55% compared to the control treatment (880
kg.ha?). Treatments of 4000 kg poultry manure + 25% chemical fertilizer, no poultry manure + 100% chemical
fertilizer, and 4000 kg poultry manure + 50% chemical fertilizer had the highest percentage of harvest index,
respectively. Treatments of 1000 kg poultry manure + 25% chemical fertilizer, 2000 kg poultry manure without
chemical fertilizer, 1000 kg poultry manure without chemical fertilizer and control treatment had the lowest
percentage of harvest index. Treatment application of 1000 kg poultry manure + 25% chemical fertilizer
(39.84%) had the highest percentage of seed oil, but there was no significant difference with other fertilizer
treatments, and only the control treatment (32.91%) had a significant difference. The highest amounts of grain
protein, phosphorus and potassium were obtained from the combined treatment of 25% chemical fertilizer +
2000 kg of poultry manure.

Conclusion

In general, due to the negative effects of chemical fertilizers, the combined treatment of 4000 kg.ha? of
poultry manure + 25% of the recommended chemical fertilizer with the highest grain yield was the best fertilizer
treatment. From the results of this study, it is inferred that using organic and chemical fertilizers in sunflower
cultivation, in addition to achieving acceptable yields and improving grain quality, can increase the efficiency of
fertilizer application and use of chemical fertilizers that negatively affect the environment and environment.
Crop systems have proven to shrink and move towards achieving sustainable agricultural goals.

Keywords: Percentage of seed oil, percentage of grain protein, harvest index, head diameter, 1000-grain
weight
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Table 1- Some physical and chemical properties of soil at the experiment site
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Table 2- Amounts of chemical fertilizers based on the soil test results and recommendations of the Soil and Water Research
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Table 3- Chemical analysis of pelleted poultry manure
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Table 4- Analysis of variance (mean of squares) of sunflower yield and yield components affected by different levels of
poultry manure and chemical fertilizers
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Fig. 2- Mean comparison of sunflower head diameter affected by different fertilizer compounds (chemical + pelleted poultry
manure)
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ChF: indicates the amount of chemical fertilizer application in percentage, and PM: indicates the amount of application of poultry
manure in kilograms.
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Fig. 3- Mean comparison of seed number per head and 1000 seed weight of sunflower affected by different fertilizer
compounds (chemical + pelleted poultry manure)
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ChF: indicates the amount of chemical fertilizer application in percentage, and PM: indicates the amount of application of poultry
manure in kilograms
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Fig. 4- Mean comparison of biological and grain yield of sunflower affected by different fertilizer compounds (chemical +
pelleted poultry manure)
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ChF: indicates the amount of chemical fertilizer application in percentage, and PM: indicates the amount of application of poultry
manure in kilograms.

Fove Jad PO0L) )5 )15 6355 Sl 5 il poban
0L i S (alead 395 103 YO + (£ 50 395 £S5l
0355 09 SB)lesi L g 392 51,95 (03 YOIFY) culy
355 )59 LS ¥eve g (a0 YF/A) (slowds 365 Jopd Vov +
S mize BMA] (o > YF/AF) pliawds 365 o pd B+ + (£ 50
YO+ 0365 p,SohS Veoo olajleas b o] OS] Jg sl

Ol ST el 1 (oAl
ol 0> g 4l Janl dlge e odimd i Cubldy (asLs
l3 9 (dng) Lmoyed y3 0l A5 dlge S 4y s il
=5 S W b)) 3 et b Sy (lsisay 5 al olS
s bl wlel i (Kemanian et al., 2007) 3g) o0 jlosiay
WU e bl ey (asls (F o) ool bl



AvY g0, Sdas pouid Coly (o€ 50 385 9 (2l SLaosS ilitn Zglaw O )5 15 05 9 5ol

ol e oy iy 5l ao ) YO/OD lawgio L jawd dsyd
ol jliie (eSS 5l oy YA Lawgio b aald 5 cusldy
355 303 00 o 3 J slodgS i )3 9 W3gr Jl5,5 5 bl
YEIFY ciilyp gasli bwgio b €40 355 Jopd B+ + (598
Jde oy yieS oy YAIVY lawgio b dalis g jlde oy yids dopd
Mirlouhi et al., ) l)LSea 5 ¢ o iy |y Culldy sl
il (glaylas 1313590 53 Al Nz (o) K4 5> 55 (2008
SLadgs Gy & dged )15 2 (=l olS 3 Ses (6355

Dgd e g3 kS 5 Slas g cusly el il cow JI

37 1
36
35

LSD 5%-=1.36

32
31 1
30
29 4
28 A
27 A
26 1
25 A
24 A

Harvest index (percent)

22 A
21 A

R ——_——

N

..
RN
ST

20

O e 355 S Voo e (10, TVNY) ol 365 oy
395 Osis (e 355 SSAS Voo 10y FVY) (pliasss 355
M =xe (3o )d Yo/ VA) aalds (yuizmon g (doyd Y/AY) olond
g alrord slwags 3,8 s o 5l 2 (0 JS2) 55
a5 Hialidl e oS 5L 5y50 2l polie el )b
S inlejl s sl o dmli 4 s )10, 50k8] cusls
lizt e Lt alord  J slodgs (oS5 208 & 05
Esmaeilian et ) 555 o cubldp (s ld gy cums aild 3 Shos
Javanmard & ) (5,185 g 30l S5 (sladlles y> .(al., 2014
O + (y5ei duopd B+ Hlog &S > S 43155 (Shekari, 2016

R
Naa—__—_—_—__

..

.

R
ahE——_

ChF %0+ ChF %25+ ChF %50+ ChF %0+ ChF %25+ ChF %50+ ChF %0+ ChF %25+ ChF %50+ ChF %100+ ChF %0+
PPM1000 PPM1000 PMI1000 PM2000 PM2000 PM2000 PM4000 PM4000 PM4000 PMO PMO

Levels of fertilizer compounds (chemical+ pelleted poultry manure)

(oah Coaly (£ 30 + (s2lonnd) (5395 S 5 iliseo gy 51 o (31 ST Caddl 1 pad LS (iluo dany o —0 JSU5
Fig. 5- Mean comparison of harvest index of sunflower affected by different fertilizer compounds (chemical + pelleted poultry
manure)
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ChF indicates the amount of chemical fertilizer application in percentage and PM indicates the amount of application of poultry
manure in kilograms.

ua:)ﬁ)—.’ )l..\._o,a..\mw» UJLMAJ D;Lol)a.b uﬁ L;Lb.); 4_9).«41::

Ly a8 el oad lyte ol ol 5l goos laaihs o gy
oS mwyid bl olard o (N (glagS il 58

O & 4o 9 3 oo My BI3EI (59,58 B (2l 5 0390
Dotaniya et ) asb o ial38l 55 gy 5 el (sladwl jiw
(Esmaeilian et al., 2014) -}l San 5 llslow! .(@l., 2019

Al s olowd g J oladsS uS 5 35 a5 wdges 5,155

Ol S8 dily (pall g 43 3
30> 85 337 0] 51 (B Jysa) Laasly il 525 ol
FNE U LTSN JORRINE T PUNRWENE
YO+ €30 365 p)SobS Vore 58 Lo (P<0.01) i 5 I\
(Ao )d YVY) aly gy dopd oy 51 (oo 365 Moy
sl 5l pliS e U (4o)n W/AR) ol jods 9 399 0505 5
ol adllae (o (5 JS5) cosll (gl me WS o



\f.¥ QLo.m.n) Foylods VO wl> (55,9l @»m P9 A yuiad AeY

(Zamil et al., 2004) l,\Son g Juoj ymizmon oAb Lol Hlaw

(Brassica campestris L.) Js,5 oLS asly opiig,m e lale

A5 (g oo 1500 & s (e 395 45 0SB IS

Sl Gislial g liseds 1)

Al gy 3, Slee 4 (claSeSan Wity dgup |y o, Skl
Cos (035 dogs i ) (£ 395 Lyma Hlod )d o>, Solisl
8 B9 2 Ses (lise (S 9 092 sk Ljlow 505 4

A G (g 3,Sles (o )d ¥A/Y Liul38l s (£ p0 35S

2 bound g (£ 0 395 Bl zglaw 39,5 31 yilio 13, KHLET Ails CuS b bay po Sliuo (Slaypo (uSile) il lg 49355 —0 Jgsa
Table 5- Analysis of variance (mean of squares) of traits related to sunflower seed quality affected by the application
of different levels of poultry manure and chemical
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