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Article Info ABSTRACT

Article type: Background and Objectives: Overusing chemical fertilizers not only is
Full Length Research Paper  associated with negative impacts on the environment and human health, but
also reduces crop yield and quality. Therefore, the combined use of organic
fertilizers with chemicals has been considered as a method of integrated
plant nutrition management. The objective of this study was to investigate
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Nutrient availability, design with eleven treatments and three replications in the field in period of

Rapeseed, 2019-2020 on the lands of the Iragi Agricultural Research Station (IARS)

Soil properties in Gorgan (Gorgan, northern Iran) was performed. Treatments included:

1) Control (T1), 2) NPK chemical fertilizer (T2), 3) NPK+Fe+Zn chemical
fertilizers (T3), 4) poultry manure (T4), 5) Compost (T5), 6) Biofertilizer +
Fe and Zn chemical fertilizers (T6), 7) NPK chemical fertilizer+ humic
acid (T7), 8) 50% poultry manure + 50% Compost + 50% NPK+ Fe and Zn
chemical fertilizers (T8), 9) 25% poultry manure + 25% Compost + 100%
NPK + Fe and Zn chemical fertilizers (T9), 10) 50% poultry manure + 50%
Compost + 50% NPK + Fe and Zn chemical fertilizers + Biofertilizer (T10)
and 11) direct sowing of seeds + NPK chemical fertilizer (T11). At the end
of the cultivation period, macroelements (N, P, K) and microelements
(Fe and Zn) in plants and soil were measured.

Results: The results showed that the application of biofertilizer + Zn + Fe
(T6) increased the production of N and soil phosphorus, and decreased pH
and EC and the combined application of organic and biofertilizers with
chemical fertilizers (T8, T9 and T10) increased the availability of K, Fe
and Zn in soil. Also, application of biofertilizer + Fe + Zn (T6) caused a
significant increase (P<0.05) in N, P, K and Zn on the leaf and also the
content of N, P and K of seed compared to other treatments and control by
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the lowest amount of these elements. Concentrations of Fe in rapeseed leaf
and seeds increased significantly (P<0.05) compared to the control
treatment with the combined use of organic and biological and chemical
fertilizers (T8, T9 and T10).

Conclusion: T6, T8, T9 and T10 treatments were the most effective
treatments in increasing nutrient production and nutritional needs of
rapeseed. Therefore, the combined application of chemical fertilizers with
organic and biofertilizers probably due to the improvement of physical
conditions, biodiversity and availability of plant nutrients, caused soil
fertility, environmental health and rapeseed nutritional needs.
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Table 1. Some physico-chemical properties of soil in the studied region.
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Table 2. Some chemical properties of poultry manure and compost used in the experiment.
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Table 3. ANOVA results of the effect of different treatments on the concentration of elements in the soil after harvest.
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Table 4. Results of soil analysis after rapeseed harvest.
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N (%)  P(mgkg)  K(mgkg) Fe (ug/g) Zn (ug/g)
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0.111° 9.7 340.7° 8.80% 0.62% 7.70% 1.33¢ T4
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0.157% 11.1° 340.3° 8.70° 0.63° 7.60" 1003 T6
0.113% 10.6® 349" 8.96° 0.79% 7.65° 1.29° T7
0.14° 9.5° 368™ 8.70° 0.88° 7.65° 1.31° T8
0.16° 10.6® 368™ 10° 0.71% 7.65° 1.74° T9
0.14° 9.7 483.7% 9.43 0.75™ 7.75° 2.80° T10
0.13" 9% 395" 7.70° 0.67% 7.72% 1.20° Ti1

T O O A L

bl () LBl (o3l i) 0tk s

5 st S e
Sl S es (of Glge 5 S sles) glas 50
Sheas 1 00E Sdee Jste a3l /s S
e 1 olS (gl ot 3T 055 0 Jlie 5 esls 13
Sl s BB 0555 osill lade Lol (S
sl s 58 4 J oS Sl s e
S ol ULCI:‘ 6.))&.';4 6“&&}5& B (\\) Sl
Sy e pbed 5 Il glass il
Dl b oS (gl 58 @ el ol S 055 10l
05 (VY TV) ol sl QLS (gols sme sl Aals
e ol 4 (V)0 Ostde 5 Jsm)y (ask
S Lol S s esland J{LS OS85 oble
(oY) el abJS \Jﬁ wbﬁ\ r.\j
e Glaz by L Sh (gl s glas S
055 el b Ysamo oS s Lalins oS J>

Silalay g SBld Sl Bl i 5 L 5 S

AR

chle S g oS sl Ol g o

6LAJJS M (_5[.&)&.:3 L Sl L ‘_;i(.lf* JJLP
(& Jsae) ol sy placd 55 L a5 I
D3 T las S G e Slices St (g pdol>
a3 oy 4 O elibe BL ol 5 15 6,8
Sl sl cmles S Spb ol
a_éj..an u,l.bls 9 Sk L &U.O J..pL..O 6‘}:;54
SOY) apd e el Sles slaesly
alises éb@; é)l;— ) .3)5 )\ oslazal

&_~.s~°

S Slsmme Gl elS A5, S e Slags S
JJLP J-,’.L"’ 9 JAJ’LM)JJG JLW.‘) 9 L/J| J‘}» 4‘;‘
“ b JA‘ u'l\ PURTGI B W U:’)‘Jf S LS"‘JP
Cul 5 ol jole ol Rl s Lol el
Llosls Coonsd Sl J}Jg?‘ Corar C_}a suj)jf
(0\ A""\ 4\' A)
355 sl Al Gl 3 oS A 0 B
e R I R e Y

23 S J‘ Q)”}JZ:J Q.LJL;J\M J:j; “ Qj}h.:



YE+e & D)Lo.a.:}c\\ D)sbc)lég‘bagysdb%ﬁ.\ng)m

ol Sondy AL S (S5 Bl o
sobe ol 5l ol JIghpslis s S
LS5 ook S 4 e ol & | il s
@35 Ao 5 als 3y Sbr 4 e engpl JI
ol s sl e eslizad LB 5 Jglee S5 4 0T
GV i S w0 JT SlS 5 0l el L
eSS s edd S ke Sl by el
5 e L3 sboss 1 Sl Ul
03 S enly e Sl cesls slaiass
Al b gbed 5 T slass 055381 ans
Lol b Jrass opl bt & cul sdd 5158
(88 3l sl
oAl Sl 5 605 8 oA O paneS pols
B S S S B W T A
+ CageaS o yd YO+ o0 35S Aoy YO) TY
Jol= Zn+Fe +NPK Jlos 558 doys Vee
shord 559 T2 (asly) TL lajleg s
(NPK+ 3y 228) T1L 5 (v seS) T5 (NPK
RAeS SR b P</h0) Ml s O
Lals polamtl spta |y Skt Ol LG sl i
IYNV Y/E ials oS T jlas 4 cad oS
T8 e (¢ Jsd>) Axils o, YY 5 YE/8
tlgaS A3 00 4+ e 35S Aoy O4)
o b (Zn+Fe+NPK sl 58 asys 00
(05 12 053,50 M) ol Clm 1B (s, 5l
oLz el s 4 Cand (hwoys $4NN 58l
T3, (Seosr el +NPK) T7 olalas sl
0S5 52 255,50 A 5Sike L (NPK+Fe+ZN)
L3S 2N Ol SR S eSS U3
SMie b (als) T1 Sles 6l ) s o 508
(& ) 55 SAS g 55,5 0/2EY

5 e 3 a1 el L plass
Gl LB lis g5l anb 5sb 4 G geS
Sge sy Lo 4 & Anen G aeS ole
el s eal 3 JT oSS e w3k

K

e LB S ols Jdee OS5l wlend O
Ghs e el ML{A Y X Ya) wiL e
Slind oS > gbag SU b g dee Slind
wle oS JsS35e 055 b I sladeal L2zl (PSB)
SV Sy Sl
Glosblins 5 Sl 5 Sl (SIS

S LIl 5 Jaee g e 55 5l Al b
S oS58 5 JenSssen slaoy S S s ol
Ly Slinsd 4 Juate a0 5518 5155 o T glaand
L5 Jsbe Ja1 a1 O 4 53 5 03,8 S
Tkl gnsn e i Slag s (F0) S
Slied glellS>= p S5 rf}:‘.ﬁ):’) p
Sk Ol B i gl (08) s
lie jlinl Wsa el S I las S b as
@IS S e 03 S eS8 e S B
24 AL S 0558 (3l oSS 5 I sl
S Syl el W Sl s
536l il T slas S ol esdle il
5 Camex bl dasly 4 |y U5
Gl ol ol s das e il b s s S
Jods Sdne daulsny s BB Lad il
s oSy S (VPO 58 L ol -
555 adl G ae (s S 51 (YY) oles
Sl (CogaS s 5 ) ST o ol
Lol als il bl ol o 1) St i
Dol s Jsbme i Jnlsl 1 el ol cle
Lsls slgiyy hed odiS o slacs SU slacles
ol Cys @ plod glao S Cime (EY)
53 Ll Al S1 el e (5150 Juls K15 e
Gl 5 e s Gail G e wdllas
e« sband 358 SBlur Gy 5l i il

Jdsas Wilgs o el cpldas l58l 1, S by

1- Pseudomonas
2- Bacillus
3- Rhizobium



OS2 9 0231 Lo poME [ oo (bl g (a5 <1 (2 loomsd (395 (SLopiummmn 15U

OLer 5 gamr hagh 02 (09) 250 S
o I glassS 5 )8 &Sl ot S5 (YY)
Ol e &8 558 0 St s Sl LB g5, il 53l
53 I glassS jpam s sy e sl o
5 (Ulome JT o oSaS 5 532) I sl IS

(YD) sl e Jols

ﬂuw}ﬁdaﬁu&hduw Q‘Jfa"
DL (0 Jsde) bols 4 mls il 9 S
chle e (638 lasles e ool
M)b&chujb\ﬁegb\sjgﬁjbfpu

(P<2 /o)) 550 s pme

03 ol e e I ole ol Chle Ll
el b (ool oty 5o Ll s S
ol el eds Jols T gles S Gas L
iS5 me b S esliad LB cal Ol ol 53
Sl ey salli (glasd 5 ST sl
GRIF AL e i gl 5eS JalS s LS
5l GlassS Dol emt s S pal i
ol S el e S A L plans
eorea () sl e Lol b oasy
Gl S 58 s Sl Ll LB (gsy il
Sl s I sl a5 cle w0 Llg e J
Sl L Culg 0 S sl e S S S A

‘,lS eL_S/dib‘,sS/j.)éﬂL'&w,: h&‘ﬁdb)\.@é}' U“"‘L.J‘J 4P @L’e—o J}J}
Table 5. ANOVA results of the effect of different treatments on the concentration of elements in leaf and seed of rapeseed.
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* S
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Figure 1. Effect of bio, organic and chemical fertilizer on the percentage of nutrients concentration in seed and leaf.
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