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Effect of chemical fertilizers and growth promoting rhizobacteria application on
seed yield and yield components of camelina (Camelina sativa L.) under
environmental conditions of Ahvaz, Iran

Savari. K., E. Fateh? and A. Aynehband?

ABSTRACT

Savari. K., E. Fateh and A. Aynehband. 2023. Effect of chemical fertilizers and growth promoting rhizobacteria application on
seed yield and yield components of camelina (Camelina sativa L.) under environmental conditions of Ahvaz, Iran. Iranian
Journal of Crop Sciences. 25(3): 294-309. (In Persian).

Introduction: Qilseeds have high nutritional value and importance among agricultural crops for providing calories
and energy needed by humans, and are the second food source in the world after grains. Since more than 95% of the
vegetable oil consumed in Iran is supplied by imports, research in various agronomic practices, especially applied
research on rate and application methods of fertilizers in oilseed crops is necssary. Camelina (Camelina sativa L.) is
an annual plant and belongs to the Brassicaceae family. Biofertilizers are considered as new achievements in
organic farming. Today, the use of biofertilizers with the aim of increasing soil fertility and producing products in
sustainable agriculture is considered as an alternative to chemical fertilizers. Considering limited studies that have
been done on Camelina (Camelina sativa L.) in Iran, the purpose of this research is to investigate the effect of
combining nitrogen, phosphorus, potassium, sulfur and biofertilizers on the seed yield and yield components of this
oilseed crop.

Materials and Methods: This experiment was conducted with the aim of investigating the effects of growth-
promoting bacteria and chemical fertilizers on the yield of camelina. The experimental design was factorial
arrangements in randomized complete block design with 18 treatments and three replications in 2021-2022 at
Research Farm of Shahid Chamran University of Ahvaz, Iran. Experimental treatments included; nitrogen
fertilizer levels based on chemical fertilizer (No-Po-Ko-So) (C1) and (Nso-Pso-Kag-S100)(C2) and (N1oo-P1ioo- Kago-
S200)(C3) and biological fertilizer levels or growth promoting bacteria at six levels included: no inoculation/
control (B1), Nitroxine (Bz), Phosphate (Barvar2) (Bs), Thiobacillus (Bs), Nitroxine+Phosphate (Barvar2) (Bs)
and Nitroxin + Phosphate (Barvar2) + Thiobacillus (Bes). Camelina cv. Soheil was used in this experiment. Urea
fertilizer was used as nitrogen, potassium sulfate as potassium, triple superphosphate as phosphorus, and
bentonite sulfur as sulfur source. Camelina seeds were inoculated with biological fertlizers.

Results: Results showed that the highest seed yield (2120 kg.ha*) and biological yield (5803 kg.ha') obtained in
Nitroxin + Phosphate (barvar2) treatment. In all three levels of chemical fertilizers, biological fertilizers
increased seed oil content. The highest seed oil content (45.1%) was obtained in the control treatment without
chemical fertilizers and application of Nitroxin. Compared to the control (no inoculation), biological fertilizers
had less effect on camelina plant traits, but in combination with chemical fertilizers, they improved the growth
and seed yield of camelina.

Conclusion: According to the results of this experiment, the best fertilizer treatment to increase the seed yield of
camelina was the combined treatment of Nitroxin fertilizer + Phosphate (Barvar2) in all three levels of chemical
fertilizers.

Key words: Biofertilizers, Camelina, Seed oil content, Sulphur and Thiobacillus

Received: November, 2023 Accepted: December, 2023

1. Former MSc Student, Shahid Chamran University of Ahvaz, Ahvaz, Iran

2. Associate Prof., Shahid Chamran University of Ahvaz, Ahvaz, Iran. (Corresponding author) (Email: e.fateh@scu.ac.ir)
3. Professor, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Y40


mailto:e.fateh@scu.ac.ir
https://agrobreedjournal.ir/article-1-1330-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-12 ]

TYAFF A VF Y OSan 5 (6l ST 5 slend s S o eae T b 5,I"

OLalS el & Caliee (slaaa 55 (63, S2ass
&ggwsug;tjj)\mwjlgjjals
ag (Fallah et al., 2019) 554 o pwlao! iy 5l
e 4015 OLalE 55 ol Gl S 5 e (55l
Sl el as S 5l A s esdle
4 oLS o ol el sy I3l eails 3 Shas
(S s slac e 5 5 aee sla i
,,ﬁ)c}:ﬁ;gj_:m&m.x_;iﬂ;_m;umw
35 o bt Slas S O e GLLST SR
.(Hasani Balyani et al., 2020)
OISl 525 o S 5 02 =011 5l Lags ST
LS ol s b5 s by S e ST
Sl eslieul (Farinaetal., 2012) & 55 s OLaLS As ) 4
(Plant Growth-Promoting oLS i, ¢S e (slacs STL
o2 Sl (sl —wla i3, Rhizobacteria; PGPR)
ol on s slal el 5o gl las S
ool ¢ jind 3557 (Rl O pae ) g 3 s ST
Tl el (558 0058 s s LS 1S
e 5 LA i e 0l iy e (S,
o glod GLas ST B me L gl 3 Sl 03ls
51 S (Fallah Nosratabad., 2012) 355 s ¢ oLgs
RS gl m 0o (5,5LEST 5 ol Lo )
O e mlia Qo 093 e glod S5 S e
SLas S L osm s ay s s Glas S Sl eslil 0358
ot L3S L Gl Oy g 4 ALS L) S
Aol g g Sy b Hsba lag STL plcl
o il b el L@Trfljjslywujj
A a0 ) LT Cmesr 15 0 Lag STL L OlS
S s LeT e Sl 31 2l 53l el 5 ol y o plas
0315 OLL Dl oo LS (Hassani et al., 2021) 5 -2
S A3 0 Lol yan sy 5 oS 5 e &5 Ll
A LT s, Shae il Ecel &b 5 05,0 43 6355
slas S aS Culod s i)l f (Bashan et al., 2004)

\hYd

4o

Laobet ghd 5L ol (6l (6555587 55 055

Sl (e Ja o bl 0T HLST 5
whod GLaesly Sl eslimul alS Sy b, S,
ale Slals css .ol e 5l S50 I
36355 (T 5L op oS L oS Ll gy 4l olS
Sl Ol w4 s pomilin 5 Shas cla 28757
g._@?wu,t_ﬁang_,u\j@m)u@b@m
Al 5SSy b Sl 3 i el
LS .(Hassanzadeh Ghorttape and Jawadi, 2016)
o3l gl 4o e 5 L LS (Camelina sativa L)
LT 3 0T Ceelyj 457 ol (Brassicaceae) 4awlSewl
255> (Righini et al., 2019) 42l o =ty L)l 5
v:_xsn_fdg;,ﬂt(m\--\:Aa)au;agfa\d:w
Loyl 5o Y game 5 ails 6,8 5l oSistans Gble
C}_Z)'H_:.:l.alfoj_:e Db op S Jdize glgn 5 OT
033wl Lol OT (slasils ehaw 503 5 &S, 55
QT)J\{,J:J»:.A(;T B /A 63 gdmen 53 LLalS als Vo s
LS sLa 8, (Obour et al., 2015) Coul o 5= 136
LeT dsb 5 s 35 6575 5 S0 L oS 57 LS
wugwtfuﬁtusjl.qlﬂgumu,;w
Sl o (S48 5 e (115 5 20 (Sl VY B Y
gﬁwlc))u;“u,b_\pjafu@;gmwf
U gos &S5 LlelS™ @l % 5, .(Jankowski, et all., 2019)
gl 3 aS ol @Lf Sl gla £, 5l
3,8 oo sl skl 5y5m o )ls 5 sblig s lyT
N TT3 JE DRy IC VK
Loy Oy 5859, il -3l .(Chaturvedi et al., 2018)
Sl ol Lis 5 ALS slacds, ¢l m Sler
Cmatl (355 oo Silsyls Lol Bl sl &S ey, b &
Saails CoiS wnn g 5 agh el b S
(Hasani Balyani et al., »jlw oo ,8aT 1, b5,
AL sy do 380 I e Sl 4 4 55 L 2020)

Sl 3 5b g als Slsls G b 5155587 b


https://agrobreedjournal.ir/article-1-1330-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-12 ]

\F"'}il.;gr'a)knigrqd;ﬁ}%dl?g"Q\_}i‘gb)'rjk—A{fii"

A5 bige 03 8 4 5 oot ol 3T 3 ST
Vot 53 0T s a8 i a2 (S S5
el 0 &)

Ny e AARA ALF TP el
o b ol JoolS slaeS ok B s Jo, ST
slassS Jals aleiT lajleg b |l 1SS
5555 5 (K) ol «P) yiwd o(N) 055 25 olands
Nso-) «(ual) (C1) (No-Po-Ko-So) pekes 4 53 (S)
.5 5 (C3) (N100-P1oo- Kao-Sa00) 5 (C2) (Pso-Kao-S100
(B1) reli pobe) rla 2l 53 i s Slpn S
AL Ba) Y b Slid ((B2) (S 5 25 (dall)
Sland + S 5 25 «(Bs) (Thiobacillus) w shels 55
Yool Sl b+ ST 25 5 (Bs) Y55l —
Jold s Sl ST A 5 (Bo) skl 53
Ve Yol Sl (LS 53 2 60) enS s 25
LS s (;345 =) rshelisd LS o (’J?
Sl S sl YL Dlisd s oS Loy
(Pseudomonas putida strain Pi3) <oliws edcS J=
AJ g L 4S ol Pantoea agglomerans strain Ps
cacty s bl s 5Bl lags 5T 5 (T (slad
31358 ol Lgd oo Sliwd 04 O 33T Esls
(s ) 35S A g e 55l L S LS 0
ook 3T 5 S5 Gl S sl oS s 23
D s g ST 3 055 0 Sl Ll ST
L O gy Ol 15 ES 0 51 o o8 LalS™ ol S
sl s Slas @y gl oy 0p93 Jsb A 4
M G W o Fan o8y oml adls (b5 6l e
el Aoy Y j,&,gvf,gwn ¢ o gl

o Cdoa L P =V Jla LT sl s
WS 5 slacile 05 s 55 S 03 S
ST X ae e slul b 03] S 53550 e
SolwoslaT 5l s 3 g g e SN G F el
S a s s ds sl LSS 55 O ST WA (e

Ldd w8 - S5 Cgr L Csls (s Cas

ray

Sl (pbord glas ST oGS I 5 O e
OS5 oodiar il 8l alauly 4 OLalS sy il 5l
sls ol ile3T eSS = (Wu etal., 2005) L 55 o
Lol (fe 35S Lol an plond GlassS 5 e 5
SLS 5 5 ofss 5 4ln 5, Sas Jl53l5 ol i) 5 5
Cp s (Hasani et al., 2019) 5 52 oo LlalS" 4ils 59,
+039 5 (alasd 355 Sl b 553, Sles
ol 4 S 45 5 3 355 Lol 5 8 5 4 b
Wl a5 Loy VA /OO ¢ 3 355 O3k
Ol 53 Lbals LS Lo S5 am a5 L
ol St B aar gy Sip s o
38 g iy 358, 8 5 4 (el (05
S 53 3 SLas S S 5 s, s ol
Sy 5 5 213 0BLE L 55 gl uole
G e o lasT )3 7 plash gl S
s g odsn ol (B 555 b G pl el o
ool g oLE | CiS a5 (e
Caxs Ll (g),5LaS amelr LS e
) 03 558 53 LllS oS 4 by 0 AN 5 paS
033,55 (olomt SLas ST (iS5 a1 S2ass
sty s s 1 pms slassS 53858 i

.g:,.w‘abﬁ 49-‘93' S50 L'.:Lo\fo\:f&b;r"‘)) Ls‘}:’“

W w9 9 3lge
aeyze 3 VP VP el) dle s SilesT oyl
oS sils LS oSS 5 A5 ki 03,8 SRasn
Do 53 s 3l O e g oy (65 5leS
Sldae ‘J;"il-‘)'T Sl S s S| j;}a\ o ,e
ks Y0¥ Doty Kils bl SUL S0
3oy FY 1ga 61555 o usb) ke ol 03
ot oo 3 8 il a3 Y/F VL glos 5, Kila
SilwoslaT Ol 53 5 il T (sl ! 51 b ol
U jae sl miula 3T as 50 Calides LI 5l ¢
CS e 40 g i (6415 pas sa3 SS L (6 el Y


https://agrobreedjournal.ir/article-1-1330-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-12 ]

TYAFF A VF Y OSan 5 (6l ST 5 slend s S o eae T b 5,I"

Gra bl Yo b i 3ee) ialosT gl ol Joue ST e 5 (Sosd o Sh5-) s
Table 1. Physical and chemical properties of soil at the expriment site (0- 30 cm)
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Fig. 1. Mean comparison of number of silicle per plant of camelina in interaction of biofertilizer and chemical
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Fig. 6. Mean comparison of biological harvest index of camelina in interaction of biofertilizer and chemical

fertilizer treatments
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