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Introduction

Sunflower is one of the plants that must receive nutrients, particularly nitrogen, and often responds positively
to fertilizers. Optimizing fertilizer application in oil crops not only enhances grain yield but also leads to an
increased percentage of seed oil. Furthermore, it improves plant resistance to environmental stresses such as
drought, salinity, and frost. Additionally, this optimization contributes to enhanced biological activity in the soil,
early crop production, decreased concentrations of pollutants like cadmium in seeds, reduced toxicity, and
increased efficiency in water consumption. Despite the crop's considerable potential, its cultivation has been
confined to relatively poor soils and has suffered from inadequate fertilizer management, marked by unbalanced
nutrient consumption, thereby limiting its overall performance. Considering the comparatively low organic
matter content in Iranian soils and the environmental repercussions of continuous nitrogen fertilizer use, ensuring
optimal nutrition for this crop is crucial. Hence, given the significance and necessity of proper and
environmentally sustainable nutrition, this study aimed to explore the impact of various fertilizer types on the
yield and components of sunflower. The investigation also incorporated diverse nutritional supplements through
foliar spraying to identify the most effective fertilizer in combination with a nutritional supplement.

Materials and Methods

A field study was conducted to determine the effects of different nutrition systems and foliar spraying on
sunflower yield and its components. The experiment was conducted as a split plot based on a randomized
complete block design with three replicates on a research farm at “Khaje Marjan” village under the supervision
of the Sophian Agricultural Jihad organization in 2019. Factors were soil fertilization (nitrogen fertilizer of urea,
vermicompost, and mycorrhizae) as the main plot and foliar spraying (amino fish AMI-16, fulvic acid, and micro
fertilizer) as the subplot. Soil fertilizers were used at the beginning of the growing season, and foliar sprayings
were used before flowering and flowering stages. Data were subjected to ANOVA using Minitab ver. 17.0 and

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution
4.0 Interr_latiqnal Licens.e (CC BY 4.0), which permi_ts use, sha_ring, adgptation, d_is@ribution and
m reproduction in any medium or format, as long as you give appropriate credit to the original author(s)
and the source.
d https:// doi.org/10.22067/agry.2022.73721.1081



https://agry.um.ac.ir/
https://orcid.org/0000-0002-0027-0735
mailto:Sarabi20@azaruniv.ac.ir
https://agry.um.ac.ir/journal/about
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

VFeY Gliowoy oF ojlouds VO alor ¢(55 )9l (wliods pgy a9 s Yoo

SAS ver. 9.2.0 statistical software. The main interaction effects of experimental factors were analysed as a
PROC GLM by slicing interactions in SAS software. The assumption of the variance analysis was tested by
ensuring that the residuals were random, homogeneous, and with a normal distribution about a mean of zero
using residual plots and the Anderson-Darling test. Means were separated using Fisher’s least significant
difference (FLSD) test at a 0.01 significance threshold.

Results and Discussion

Results indicated that the highest yield and its components were obtained using mycorrhizae and
vermicompost compared to nitrogen fertilizer. In addition, the highest yield and its components were obtained
when micro fertilizer and amino fish AMI-16 were used as foliar spraying treatments compared to fulvic acid
and control. Interaction effects showed that the highest yield and seed oil yield are related to micro fertilizer
foliar spraying + vermicompost and micro fertilizer + mycorrhizae by 4292.90 and 2035.95 kg ha™?, respectively.
However, there was no significant difference between these treatments and the application of amino fish AMI-16
as foliar spraying with mycorrhizae and vermicompost. Biological and organic fertilizers provide the required
nutrients of crops during the growth period, and stresses are not imposed on nutrients and water deficit. Although
fulvic acid is one of the effective sprays in increasing the yield and its components and increasing the
performance of this industrial crop compared to control, its effect was less than micro fertilizer and amino fish
AMI-16.

Conclusion
Therefore, it can be concluded that foliar spraying of micro fertilizer or amino fish AMI-16 with mycorrhizae
and vermicompost can provide water and nutrients required for sunflower plants in the sensitive growth stages

especially seed filling periods and result in increased yield and its components. The results of this study can be
used in the extensive cultures of this industrial crop to achieve the highest grain and oil yield.
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Table 1- Physical and chemical analysis of the experimental soil collected from a depth of 0-60 cm in 2019
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Table 2- Nutrient contents of vermicompost, amino fish AMI1-16 and micro fertilizers prepared based on analysis of these
three fertilizers used in this experiment
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Table 3- Analysis of variance (mean of squares) of morphological characteristics and some of yield components
in sunflower (Helianthus annuus L.) under different nutrition systems and foliar spraying

kS 4?)-‘1 £, aBlw yhd  gb ki b 40 &l dlass &l 15 39
SOV &3l Heiaht Stem Capitule Seed 1000-kenel
o d.f g diameter  diameter  number.capitule? weight
e 2 87.44 9.62 211 6142.2 373.32
Block
(A )55E) Sl s 2 1622.90°  47.42" 78.62" 22846.9" 2092.58"
Nutrition system (A)
A st et 4 171754 417 59.01 4768.5 509.59
Error A
(B 155) 2l Jyloxe 3 126929 3478  7483" 39661.4" 3816.28"
Foliar spraying (B)
A S X B gt 6 23345° 567" 3.23" 1238.6° 111.25"
AXB
Sl 18 78.45 21 1.35 461.5 46.87
Total error
S i 51 S 2 (gl (ool gl il ST (B30
The slicing for effects of nutrition systems x foliar spraing — mean squares
“““9“‘5 it 3 287.26" 20.51* 34.85™ 13946™ 1200.77™
Vermicompost
l}i”gil_n 3 70.46 " 111 15.87" 16788 983.26™
Mycorrhizae
i 3 137848~ 2449  3057" 11405™ 1854.74™

Nitrogen fertilizer

A sixe pae NS im0 i |y do > S g iy Jloin ] o )3 ()b e iy FF g

*

*and **: show significantly different at a = 0.05 and o = 0.01, respectively, and ns: is not significantly different.
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G. 4G. fasciculatum Glomus mosseae l_az,l3
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Table 4- Sunflower (Helianthus annuus L.) morphological characteristics and some of yield components under different
nutrition systems and foliar spraying

adl ,lad b b . U P13 3T
S Gt gw,! Stem Capitule & ); ‘U:; M 1000-kernel
iti i i i ee weight
Nutrition systems Height (cm) diameter diameter number.capitule: 9
(mm) (cm) (@)
“‘”*“5 it 136.84 19.76 18.75 483.36 169.57
Vermicompost
Brssile 152.88 2133 19.90 500.80 175.75
Mycorrhizae
ek 130.28 17.39 15.01 418.03 150.42
Nitrogen fertilizer
(7)) sloisine 05185 Jolo 10.41 1.70 1.36 2524 8.05
LSD (1%)
gl (b slon
Foliar spraying treatments
(rBlidsbrs pac) ol 123.77 17.34 14.56 382.62 142.63
Control
AMI 16 byl mbo 368
Amino fish AMI-16 145.63 20.22 19.69 497.16 168.77
fertilizer
Srglgh s 139.32 18.57 16.47 452,27 157.98
Fulvic acid
Je 9,50 295 151.29 2185 20.82 537.53 191.62
Micro fertilizer
(2] oo slis oo 12.02 1.97 1.58 29.15 9.29

LSD (1%)

0l e 5l 3,15 L o8 5l (i IS gl
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939 (o 5l YAUSA 5 Yo/AY L s o) AMI 16 jiubginel
Sladss b jhad 1 0o Y840 o Yo/ oV limedy bojlos ]
Jolize ol 31 (¥ Jads) asng38l aali b duslds 4o ol bl
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Table 5- Analysis of variance (mean of squares) of morphological characteristics and some of yield components in sunflower
(Helianthus annuus L.) under physical slicing for foliar spraying at different nutrition systems (ai, a and as) separately

alw ,h3 Gb s Gab > &l dlaas Al I3 39
Stem Capitule Seed 1000-kernel

diameter diameter number.capitule* weight

Ol et gbe @3lilax p ew)!
S.0.V. d.f Height

CowrgoS (959
Vermicompost (a;)

Sk 2 815.20 12.12 79.75 174.30 758.35
Block

(B 1g56) it Jslone 3 287.26%* 20,51%* 34.85%* 13945.58%* 1200.77%*
Foliar spraying (Factor B)

s
Error

525950
Mycorrhizae (a,)

Sok 2 358.02 5.20 14.99 6849.81 374.79
Block

6 28.08 1.66 1.94 502.78 27.37

(B 5g5E) (Abge 3 70.46 ns 1.11ns 15,87+ 16787.77%* 983.26%*
Foliar spraying (Factor B)

s
Error
w594 395
Nitrogen fertilizer (as)

6 89.97 2.23 1.25 486.88 75.44

Sk 2 2349.30 0.65 25.37 8655.14 259.35
Block

_(B 5 ls)_‘-"; bslowe 3 1378.48** 24.49** 30.57** 11405.33** 1854.74
Foliar spraying (Factor B)
s
Error
o 11
Total

6 117.28 241 0.85 394.80 37.79

Kk ok

S gime pas NS ixd oo i |y Mo pd SO g iy Jlein] e jd (6)b pxe i g
*and **: show significantly different at a = 0.05 and a = 0.01, respectively, and ns: is not significantly different.
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Table 6- Interaction effects between different nutrition systems and foliar spraying on a height, stem and capitule diameter of
sunflower (Helianthus annuus L.)

ews)!
Height (cm)

L puiio
Variables

Stem diameter (mm)

JEE b 3

Capitule diameter (cm)

(B ot

Slag iz
Nutrition
systems

13,550
Mycorrhizae
&j9 5 395

Vermicompost
Nitrogen fertilizer

CuwgreS (09

LN
Foliar
sprayings

Vermicompost

CowgsoS (o059

L

Mycorrhizae

1525950
Mycorrhize

525
W9k 295

Nitrogen fertilizer

W9k 295

Vermicompost
Nitrogen fertilizer

CawgroS (059

-Jsle pas) dalis
(b
Control
b gial lo 355
AMI 16
Amino fish
AMI 16
fertilizer

Soglgh el
Fulvic acid
Jol8 9550 258
Micro fertilizer
- o glas JBlas
(1) b
LSD 1%

124.31 146.73 100.26

143.77 155.67 137.47

133.89 151.47 132.60

145.41 157.67 150.78

10.59 18.95 21.64

16.88

20.66

18.58

22.93

2.57

20.58 13.88 15.63 16.68 11.36

21.47 18.55 20.20 21.46 17.40

21.25 16.54 16.29 19.82 13.31

22.05 20.57 22.87 21.65 17.95

2.98 3.10 2.78 2.23 1.85
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VMY Ly el 95800 398 3,087 51 (Sfglgm 2des (o piy
L (tbsbre pas) anls 5l ol a8 5 )8 )5 p Sl
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3ySlas 1 bglone 5 (glads clapiuns it Sl ass

S5 93 0 Slas
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Table 7- Interaction effects between different nutrition systems and foliar spraying on a seed number/capitule and 1000-
kernel weight of sunflower (Helianthus annuus L.)

. . &l 415 &30
‘ b 45 &l °"‘_’" 1000-kernel weight
L yuiio Seed number.capitule )
Variables ..
Sl das s aumw
Nutrition systems
o~ B o~ B @
58 8 %sgy ve8  s8  2gy
o w5 %% ai W§ 4f agl
Foliar sprayings € xS X =L € % 8 NE L
> >
(isibgbee pas) ol 411.53 396.74 339.60 152.54 157.07 118.29
Control
AMIIE Jiedgiel gl 358 509.05 520.23 462.21 172.33 178.67 155.30
Amino fish AMI 16 fertilizer
;&9]_95 M] 447.02 511.49 398.30 156.69 167.80 149.44
Fulvic acid
“’_‘AK ”SM 395 565.85 574.74 472 196.72 199.47 178.67
Micro fertilizer
(2] ifoisin eslis oo 44.80 44.08 39.70 10.45 17.35 1228
LSD 1%
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Wahba et al., ) ol,LSen g Laly (Vijaykumar et al., 2019)
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Ot ieS 9 (HLiSs 53 S 9 kS VABYY) 132,00 Le (sianj 255
pas Ll )8 )3 435953 358 3,)8 4 bgnye ji (Sajslom 2, Skes
Ve lasiz) 39 (e 53 ¢S5k OFIAY) (3l slxe Jles!

O

5 Sl ($905 Frlwogid caons 3 g Jibo)lS LSt (gl o]

amd o ialS |y LacMogwl Wi (gloie condan o] 39008
Adams et al., ) ol ,)Len 4 50l .(Pirzad & Shokrani, 2012)
b gy Uil )5 lagiiwe opal &8 03,8 i)l (2000
ool el (902 9 p3Y Jg)lS s gl g il
- 8a)lS Sl 555 e b sl Jolone i 1) (sla b3S
oilidl Cage g odly inli 8l 1) 90 piuwsid culled g b @ sla
g 3 Sl (515 OS5 i J) culplie gazs
i (Gpioped Db (LS (glor slapluil > ol sl
Ol s 2 9 03 Gl S o o plo> g s liee )
Yousefipour et al., ) aad oo iol33l 1y Mool g5 ol 5a0
13 gy digel el | SLaligls sl g DS (2018
I Soligls” dssl il oo SIS jiiw 5 (odngy sl M)

48 9o ge j gy Ladlre sy ol (sienl Jolse



VY L oL 40 s 49 (Helianthus annuus L.) ¢ls Kol T gewly ol ) Ken g ool

5 cigSh ) il 5, 8as 6yl ine 5l aiulj A3, als ye
5yl as il Hlebl 55 (Naguib et al., 2003) | ,lSon
2 lae GhliEl czge YT b g igite el (slasul
e oo (Catharanthus roseus G. Don) g aild 5,Sles

s 3,Slas yr (B Jsbre 5 (S35 (Slarptnes Blite 51
Js92) (PS+1+0) 391 )l stme 80y iy Jlatol s 5 (o, S0l
oled j aS ol s Lagl blite 51 ad by 45 ¢ gbas (A
ele 395 (b ol Jlosl 0y p3 (slands claptuns
5 a3l wily 5 Slas ¢ ol 9,800 368 g AMI 16 jiudginel
e Gl Soglgh el g (2L slone pas lo b duslis
o CugraS 009 9 11ygSole 0,8 4 boga o 4ils 3 Slae oy il
2 p S o bS FYVF/Y o ¥YAVA L ey JolS 9,800 355" ol jo
Bromand Sivieri et al., ) o,)LSen 5 (¢ g dingy Dg LS
(prS +/¥) aSgy S5 3, Shos (pyidis & 3,5 3155 (2021
L ool slore (g)les oS5 51 4 (Nigella sativa L.) ailaslow
Jlosl pae Ll )3 1500k + (9, 4Tl 32 ) p)5° +/A
Seyyed Sharifi et ) o)Kan g o ydauw Ded 0 bosyo ()9
P35 i 5 S ebale (B Jgbore a5 aiils oy (al., 2017
G liysole @B @55 93 olan 4 Ol 1) S o palaasl
ashy oy Slas i3 3l > wles 0 G intraradices 5 mosseae
30 b 0 Sles oy yieS 0Bl y35e (Triticum aestivum L) pus
V018 L (il Sy oo pis Ll 5 4y 355 3,
(Y 9V sla o) dol Cawdas S ,5 p,SolS

23 gy aSlas g ais
P obRlsl i ey duoyd 1 lals lapiug 30
Ot puinr 45 S psbod A Jgaz) 392 )l gime 0> S Jloi] s
L e ian) CompeeS s0y9 9 LpsSole 200751 5 (29, 2oy
03l ylond (A Jgan) sel s (3o )d YO/+Y ¢ YS/AY
20 15565 0e 5,)LS &S 5l Lis (Soleymanzadeh, 2012)
FIN o jmmds 19,5081 cladils )3 gy duoyd I3 e il
L, (bl sbe cslaslass 350 o 3,8 pe b suslio 3 00
s IS 35500 355 3 Saglys el AMI 16 tbgind] sle 355
(P<-/+) s o, Kbl )dy (9 syl sine Gl g

9550 398 )53 )30 (€9, Mo yd oy yiiis &S (5 y9bd (A Jga)

dala o Slac
e s, Solusl asls 5 Slee p (slayiss sbapiames b
4S5 ygban A Jgaz) (P=1/0)) 392 Jl e 20> S Jlois]
@ CungeaS 5099 9 ysSale slodg 3,8 5l s 5 Shos (3 2t
Aol Cwddy ,LSa 3 0,59 LS Y-SVIVA g YAA/FA L Cus 5
VAYA/YA L a5 365 35)5 s bgyye 5 ails 5 Slae 1 S
Soleimanzadeh, ) esljlesdw (& Jgia) 35 ;S 15 p,55LS
e lidl Coge (535550ke 358 3 )18 &S oy Lis (2012
3y)LS pace 3l yidin doyd VA lieds ol S0LT &l 5 Ko 5
— (Adewole et al., 2010) ;l,LSen ¢ Jogo! 33,5 o
203 VY laeds) 1, 30L8T s 5 Shas (5 1y (gl xo ol 3]
3oLy 50,91 sy 152,956 Le 3,8 15l cowr (1l b awglio 5
Byne Ly a8 w8 3 aecs 50 (Yadav et al., 2017) )\Ken 4
O3ars SYL palie d92g Jddar &5 &l 5 Slos ungueS 009
Lo A5 Gl (5958 Lnj ebioe GRIFEI (s
23l (gLl CungeoS oy cnlpogdhe cunl (6)95 olS (kL
A (e id S9e Gy 1 olge ol & Cenl (Suagen dlge (o305
pgtlie o e 151 5 5 g9y 5 onl ofigas i ol
Tartoura, ) 155)5 o LS 5,Ses 5 0dy Lili8l Coge BLS
AMI s il gle 358 il Jgbmo slo o 3,28 1 (2010
2 S rine Sal3 Bl 55 IS 55 S0 355 5 Sagdsh sl 16
ol Cmnds o)y SO Jlon] gaw j3 oo, okl &l 3 Sles
975 295 )8l asly 3 ySlee oy e oS 5k (A Jg2)
AMI 16 ibgial mlo 365 5 ;S , p )5k YVEY/VY) Lels
g 0dlj ey (A Joan) dol Cowday (iSa j> p,S oS YEYY/FS)
1 ol 345 5,8 5L (Rahimizadeh et al., 2010) ), Ko
395 3,)5 L oS w8, des g ool Hl,8 adlllas 390 1y oo, Solis]
= 0 03938 0, 5k8] &ild 3 Slae o yd YA ey a] (ools
5 o2l slasgs 5L (Khan et al., 2009) o \Son 5 o1 594
3,8 L 4S W39 sdmlie g 03903 (awyp ), 5 1y (g,
3-Slos (LIS 13 TS Ve 5 oty i) g il
Ol b e iulial sald b dwslie 3 ao )3 VWY 5o il
o935 (Ghofran Maghsud et al., 2014) )L Sea 5 dg—aio
gy Aby dl>po 53 59y 5 oml (ol (lgS 35 48 Wiages
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Jamshidi et al., ) ;)L 5 (sduben (picmen a3 o iol3dl
B L dl > o, ksl )5 e, 3,Sdes a5 sl oLy (2009
Jles b awslds )0 0o pd VF/+ ) 5004 G. Mosseae slj,o50
AMI byl gle 355 b (ol Jobno b o (ol el pe
2 oo Gl cnge 5 JAS 3,500 355 3 Kol 2ol 16
Joia) i a0 d o Jlein] grdaw (> o0, Kokl L3 e, 3,Sles
9rSee sl 3 )8 51k gy 3 Sdes (il & (0o (A
5 W0 L e pan) AMI 16 iado el mole 345 ¢ JolS

(A Jgis) del cunday (LS y3 p,SolS VSFE/A

(3o YEIVD 4 YARR L s 5as) AMI 16 jiubginel 5 JolS
Ebrahimian et al., ) o),lKen g Gloudlpl (A Jgi) sol Cowday
L1y o), Sl iy )5 gy duoyd ls sme yiljél 55 (2010
3,5 535 69y 5 onl gl (slmagS by Jsle
3 Sl g Wl cov (bRl L o, 3,Slee
O 4SS sbds (A Joix) €8)5 )18 dops S Sl e
by 6 sk o) 3Skes (208l Casdsy 1S 13 p S olS
(X Jgi) 290 S 43 £,55LS VAVF/EY L 559500 065 205 &
25,8 yyl55 (Haghshenas et al., 2020) )\ Sen 5 ol 3>
O£y 3y Shae 152,650k )8 b il cogllao (g)lul Laalyd )5 &S

$1521 535508 51 (5143355 s 5 St 2 53 Sl sl (S5has g0 sSlin) il ly 42325 a6 A g
18 5LaT 5 ySlos

Table 8- Analysis of variance (mean of squares) of yield and its components in sunflower (Helianthus
annuus L.) under different nutrition systems and foliar spraying

S ,Slo.c ey oa .
ol s @)l . ol o9 »
) JOVES 3 W) i R > 3 ,Sos " . o9, 3 Nes
S.O.V. S o ogical | Seedyield SRR 0¥ Oil yield
d.f o9 HI Seed oil
yield
e 2 13185063 68119 212.89 0.23 3197
Block
(A )55E) slauds s 2 62148527**  5506910**  47.72ns  88.98**  1467037**
Nutrition system (A)
A gt sl 4 36028294 471588 596.19 57.93 949573
Error A
ot a s *
B _”‘s 4) &“_EJ’*"" 126437371**  9850746**  38.46 ns 137,;12 1863770**
Foliar spraying (B)
AgS Z ' BB 55 e 6 3502523* 320766*  13.09ns  17.88%  33980*
I ol 18 978646 115184 17.23 7.40 10781
Total error
S35 B I Sy 2 gl il Jglome Joliie 451 (B3 40y
The slicing for effects of nutrition systems x foliar spraing — mean squares
““”*"5 3 3 62032577**  4210979** 1.43ns  50.62**  888140**
Vermicompost
hrosiile 3 A7120536**  4605502**  5579ns  68.67**  610107**
Mycorrhizae
s 395 3 24289305**  1675796** 743ns  53.59* 433482%*

Nitrogen fertilizer

b dre pae NS wimd o Ui 1y lo > S g iy Jloin] plaw )3 (gl Gixe el iy K

*

*and **: show significantly different at a = 0.05 and a = 0.01, respectively, and ns: is not significantly different.
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Table 9- Sunflower (Helianthus annuus L.) seed yield and some of yield components under different nutrition systems and
foliar spraying

55 elaa 5o 3, Skos 4l 5,Slas oadle e okyy ki ofg)dySles
Nu{rition s ster;13 Biological yield Seed yield Coild Seed oil QOil yield
Y (kg.ha') (kg.ha') HI (%) (%) (kg ha?)
“‘”"“5 9 11903.7 3067.78 27.18 25.02 1476.33
Vermicompost
bssile 13449.4 3180.49 23.28 26.82 1700.37
Mycorrhizae
ek 8969.1 1945.28 25.94 21.47 1014.67
Nitrogen fertilizer
(7)) s foisine 5185 Jolo 11625 398.82 4.88 3.20 122.02
LSD (1%)
wbdglxo s )lowi
Foliar spraying treatments
(Slidsbrs pac) a2l 7592.8 1514.84 2314 20.46 750.44
Control
AMI 16 tedgial glo 358 12686.9 3423.46 28.13 26.25 1646.90
Amino fish AMI-16 fertilizer
Sagsh 9394.8 2222.66 25.67 22.02 1419.65
Fulvic acid
JlS 9,5 25 16088.4 3763.77 2492 28.99 1771.50
Micro fertilizer
() s foisine 5l&5 Joloo 1342.3 460.5 5.63 3.69 140.89
LSD (1%)

P sl Glagimm old )0 &S gybay il bb Jolow
oIS 5,50 355 g AMI 16 jiubgivel sl 365 (sl slons b dulio
72 lp (Bl dsle Jlite 31 (st ol (Ui 1) (6558 08,
Ol 3 oo, Kl L5y i) 3)Ses (Sl (sl I S
L dnglio ) (o8bJgle 3,055 b (6355 (slajloss (polos )3 &5 5l
o 5335531 OIS e gy 35kl ps Ly
oo a1 )sSole 3)LS 51 YAy (589, 3y Shos (s 398
(LS ) £S5 5Ls V¥B/AB) ol 5,0 265 Lo (0L J5lxa
oyt 4 15,650ke (63,0)8 Hlows g sl ol oy cd] ol Canday
13 s onliia 6l ine ST AMI 16 _tsbgine] golo 355
4o bope yio 9y 3 8ee (eSS Glapiugs (oles
Liloss pls b1 (6o uine <351 & 395 il Jgboee pie jlas

DOV 51+ el Jgis) sl

5L (Ebrahimian et al., 2010) o ,Lsen 5 olaosalyl

3 Slos 4o 1y (5959 u_oj ol sadsS 5,8 Galises (gla i,
A4S By donl (pl 4 g 00> 148 adllas 550 ob)i{l:éi o9y
cge (b oo g Bpae SIS Ojpoh dgS (pl 28
Jolize sl g o 10,30l e g, 3, Sdes Ho xe yialjl
P 9y 2o g b0y (B gbre 5 (Sl Sl
Joi) (PS/40) g1 o gize oy g Jlois] o j3 o, Kbl
~Jgdoee ol yem 4y 152,50l 38 J1 )4 (s89) o> (i (A
GBM3] 48 aal Cwddy (1o )d YY/F-) ol 9,00 565 b b
s 9355 Jlasi 3 (Bl sl (slajles ady LTy (gl gxe
Ll )3 4559y 395 2)8 4 bgye 55 )k (489) Meoyd (2 yieS
U Soglgd ol jlas 29 (dmoyd WIAR) Lsb Jolxo pas

Shoslos b e )3 jede 189y o> GRS 0 ) (658
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Table 10- Analysis of variance (mean of squares) of yield and some of yield components in sunflower (Helianthus annuus L..)
under physical slicing for foliar spraying at different nutrition systems (a1, a2 and as) separately

Oyt gt Glilaa,y  (Sujdom 3, Shes ails 3 Slos Mgy e gy 3,8
S.0.V. d.f Biological yield Seed yield Seed oil (%) Qil yield
CewrgeoS ()9
Vermicompost (ay)
Soh 2 39229454.5 382103.6 46.04 1108802.73
Block
_(B 5 b)_ rilislee 3 62032576.8** 4210979** 50.62* 888140.35**
Foliar spraying (Factor B)
e 6 1280014.2 145676.3 8.72 9452.17
Error
152,95
Mycorrhize (az)
Sl
2 216834.2 69883.02 1.51 214088.48
Block
_(B 5 b)_ rilslee 3 47120535.8** 4605502.22** 68.67** 610107.34**
Foliar spraying (Factor B)
k> 6 411801.8 46721.76 9.33 12723.95
Error
Ajg ki 395
Nitrogen fertilizer (as)
Bifk 2 45795362.3 559308.85 68.54 579451.92
_(B 5 lé)_ rilislee 3 24289304.5** 1675796** 53.59** 433481.83**
Foliar spraying (Factor B)
k> 6 1244120.7 153155.45 4.15 10167.24
Error
S 11 - - - -
Total

Kk ok

S gime pas NS izd oo i |y Mo pd SO g iy Jleinl e > (6)b Gxe i g
*and **: show significantly different at o = 0.05 and a. = 0.01, respectively, and ns: is not significantly different.

amd o L el opl sl 138 51 e ol 3 Wil o o)l s
Sl 0,51 )0 (s byl s &y ) Cop &S
05w 5 955 Lo yolie by Sl @85y (o) ol ol (g8 4
Slg L 33,5 walyd (il g (odag) 45y Jolpe (b 3 0o
Soglgd Al 48 (929 b adl azil |y gy 2 )Slas Sl
Cgaxe GLalS 3y Slas Al )3 350 sladl Jglore S (o
sl pie b duglis )3 ) (gaio olS (pl 3 Sdae 9 2950
3 sl s o clisl g5, Shoe o 48l Jg ol ialjal
ilyo & AMI 16 idgisel golo 365 o JolS 5,Sa 358 b duaslio
03y wS glacudS (d Slgs o aind opl 5l ol gl e S
3y50 o9y 5 Al 3)Skes VL 4 ol S ixio oS

& 5 4o
i 9 Al clodgS 38 L a8 oy Ui s oyl ol
sl Jlosl 5 4Bl 3500 (2, S1 5 Slae (glizl 5 3,SMas
lmags s Gl G 3l Gl ]y ol izl 5 2,Sdes Wlgi e
0393 Jobo )3 1y (elys (ol 5l 2)90 olie yolie g
5 it jolie ol jl i g aimd oo )15 ol Ll )5 su)
“33 9 isSale 3,8 Ly 355 sad Jre o] g2 Ol 29008
ol (oSl el L 2)50 2liE polie bl CusgyaS
ol cllsd o SlS 5 g (shregyy polie (o2bJsle g 00
Ay o hali ) (53t Sl ygoMiagl 3 S
2= 9 il (25 bl ad) les Jolye 3 oyt
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Table 11- Interaction effects between different nutrition systems and foliar spraying on a biological and seed yield of
sunflower (Helianthus annuus L.)

L puiio Sieem 3,Ses &1y 3 Slos
Variables Biological yield (kg.hat) Seed yield (kg.ha?)
[ ~ O <
Nutrition systems Yy 2 3 N 255 Yy 2 3 N s
S £ 3 85 € F £ 3 85
% 2 8 %25 % g = 8 % =5
o I R B B
Foliar sprayings > >
(rBlidsbrs pac) als 7352 9807.8 5618.7 1738.2 1800.7 1005.6
Control
AMILE iedgel gl 358 14025.1 145755 9460.2 3804.5 42203 22456
Amino fish AMI-16 fertilizer
Soled dunl
9195“ 9004.1 10871.3 8308.9 2435.6 2466.5 1765.9
Fulvic acid
“_}AK 9)&@ 395 17233.5 18543 12488.6 4292.9 4234.4 2764.1
Micro fertilizer
(7)) s laisine 5165 oo 2260.4 1282.1 2228.5 762.6 431.85 781.9

LSD 1%

OB )3 yis s, 3,0es 5 203 (59, (omldglone 5 SIS (S phumsns Jolike 15T =YY Jgun
Table 12- Interaction effects between different nutrition systems and foliar spraying on a seed oil percentage and seed oil
yield of sunflower (Helianthus annuus L.)

Lyt FRORTY 2 gy 3,Nes
Variables Seed oil (%) Seed oil yield (kg.ha?)
dlq.\:ﬁ duw « g ) o @ <)
[¢] ~ O o
Nutrition systems L) g 3 B % £ 3 L) 3 3 = % 58
c) —_— - t] U) -_—
"i.@ h £ g "i.S &= Sk
£ % 3 NEL £ % 3 NEL
b il Jole ] 5 -2 T ZE } 5 -2 T ZE
Foliar sprayings > >
(Shslone pas) als 19.09 24.41 17.89 694.61 1043.72 512.99
Control
AMILE bl glo 358 28.33 27.06 23.37 1823.34 1946.80 1170.54
Amino fish AMI-16 fertilizer
el 25.60 22.40 18.07 1517.40 1775.02 966.53
Fulvic acid
Job5 95 398 27.06 33.40 26.53 1869.96 2035.95 1408.61
Micro fertilizer
PN) loisine colis Jila 5.90 6.10 4.07 194.24 225.36 201.45

LSD 1%
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