Olpl yd olikdxs g pole T
(VY = AR AVYAE o lo o5leds [o,lez Lo >

DOI: 10.22124/jms.2018.2519
S GBS R 2 G ed LB 32,5 9 ogls pwg il g 5lsi i/ b Hou il S
(Brassica napus L.) | 4SS 9

Y‘_g)'lglé pez]ly ;‘5)3;4‘ JUELs ‘*Y‘sobﬁbl s yoozxo duw ¢ 6 yruol (g polb ogw

VWAPNNVIYA c o pds o, VYAZIPINY il o &,
R

55 5 o5 S Sy » A LB 905 5 ksl s sl oy Sh bk el S ) jskitens
28,5 alml lies bl Gg Ol g Of w8 ,a Lol ;e WYAF-A0 g WYAY-AE el sl (b il IS
55 s gl ol tolofl Jolge i 2] 85 s b ol Jol5 slanSl ol s o b pgiSTB & y0es toles]
Sl Oy 5l eslaul g (Azospirillum. Brasilense |, ~al Azotobacter choroccocum b zils cili ys00)
Y g Ve N e a4 BBy )59 5 (Slheowds 395 51 eolaiwl (BB yad 51 oolaiwl e g (59,50 955 y9au) ouds
olaws ¢ gy 3,8lee Bl S 55 Olao p OB 5 mdl slayleg Slools las Gudsd gl g (LS jo
oy S Jleio ! o jo Silgid 9 Sadglanul do o g ails o Slos s Jl5a 55 ¢z y95 50 &ilo dlowd gy o (o 55
S 9 (o) YAIVO) zeils gy g Mol 5 Ve Jles SIS wlo 189 auo )0 5 im0l (lid il 0gs o cxe
el Cavsds JSe 40 0,59l S AYYIVY ke b 50675/ 6 55U b mdli 3 OSB3 ¥ jled 5l 5 g, 0, 5des op 3
Gl L il 5 33 e LS iS5 o8 3Kkt il 5o (sd BB 3,08 w3, e alesl 0kl 53
Bl Bl (g 5 g, 9 yShes alez Sl gy 0y90 Dlho s s 6 Sl A S sy S Cilys s

Oniey 9 9y Oy des (4ild 0 ySlos oy (Sl i guads’ sbroly

Olpl ey ( DLF oKidls (65 ,5liS ouSiils weely; (gl 5Ss (ggoeisls -

Olpl ey (LS oKzl (g5 ,5LaS 0aSitils  sale Sla gliel =Y

Olnl @5 «855S msp 5 Uhigel cliniog lojles (ol g S Dlidiod dnhe Y
smrehteshami@yahoo.com : Jstus o ¢5*



VWAZ 1o,z o )leds 1o ) Jlo [0l 500 Slddss ¢ pale

Ohlea 5 s mel 5ol

(Sadhasivam et al., 2007) &,ls,55 » oslbe ol,S
Sim ly ohllrn, sss 5l s N @Vhoe;
e by b g R a5 o aue b bes]
oolitnl Cay larzme by ludl (Sedle sl STl
oS 5,8 Ll, pl o (Sharma, 2012) sl
(PGPR) oS s, 5 e cslos Slhoia, o325 (s
Sasgs b oolS wd) Spme oSk 3l &g
slopllas ps Il S pae sl 2 p0l) (n e cloond
"o b 65alaS el 5o g Bl (s5)0laS
5 rb jsbas s SL ! (Sharma, 2003) ail
ol S 3 byl (515 5 slass Js 25,0 3525 LSl
Sgiisn sl ol b palS iy dls oyl sy o
4 zie a5 g eaile; Cglls a4 ) bl Cnex
Cakmakci ef al, ) s5,5 SB ;o oyl s il 59,
s (Azotobacter chroococcum) ,5lgi;/ (2007b
aa> | (Azospirillum brasilense) sl yews;/
o) Sy ogdle & s S5 wie lags S
B i sl b SB jad 508 Jobs 5 (s
gyl ohy a4 aby aiS S glagseyse Sl axs
b o=l QlalS ged g 03, (oS s 5 ol ez eS|
&'y (Zahir et al ., 2004) was o 3 56 cou
S oo el 9 b 1) gl bas 25k (sble 5l ool
Jold aly Sy glag S L oolS il bl
0=ty 5o 0dsi Ol il 0B (Fiallez Ce iy S8
WSS 4 Caglin oJodp S s5ime o5y s b
Sibos (29,50 Sudlad 5 e plul 5 ass) 059 il
(Kaymak et al ., 2009)
5 (Shaharoona et al., 2006) . \Ken 4 Ug,lali
m o (Violent et al., 2007) ) Kee 5 <y
58S 55 5 o peeogil 45 330)S Gl 955 Slalllas
" e Jo¥ge (39 0aS ol Sldgzgern
g sl 1) gl o) (lals ais, b g len 0 wigh

s 355 olyieas i psSile 5 Las 25 ol 5 ootz

'Bioremediation
2Plant growth promoting rhizobacteria

\Al

doddo

5 Sl ol s iy, sladls S S
(Brassica napus L.) 1315 65,5 > 045 4 |, (5,lews
- Sy o ol o S SsS sl sle Lo 4o
wilize bl ,0 ald, codl Ll oLS ol clo
I e I R L
Heshmatpure and Yousefi Rad, ) ool 43,5 13
FE-YP o gy a0, Fr 5l a0 Lo 1315 (2012
9y OLBLS sgase 5l adluS (g n 0oy
[T S ANNRE X SEFCHN AP GO
oL5 ;—! .(Raymer, 2002) culls |, ;55Ls
S Gl o Sl s e (g, oS g
Sl S 8 ey Jotae g bl o
2l slasls el ol ply .(Basalma, 2008) ol
S5re 5 piee Sl of 3,Sbes (alil gz 50 ol ()l
wilee S Jlesle Lyl baylSel, 5l K ol
(ot o Shy p AT Gloaijle ol cdeay Jolge
R plpear wijls S ralol> g (G (oloord
ool e talidl (gl wilonds aslis S g,5,L o5
cluls wile JI abe ann 5l el Y ST
-0z 0l eolatul (g e Wl olge g LML (g5 5lis
oz 3l olS 5ls 950 yolie 5l o3l polie shls AL
oolaiwl ased 10 g ol B paneS jolic 5 paud ()95
Soel Pl golamdl Bl i (65,5l slagree; po o
S e ML= (Vaseghi et al., 2005) el
Pl s lp 9 ate g olS LS 090 yolie
51 eolazwl (Ozyazici, 2013) asb o S SK5b
e Wlgi oo Sl as bl LS s OMsB
doz | il glaclad 5 plie Gk 5l S (Soll
Ol 4 Gue bl 5 b (oo glaco ]l
(Hanh, et al, 2010; Teparut and 53 S
(Sthiannopkao,2011

SPozser; 5 LSl walizn slog B canb o
G olSy s Jo e pslae ey &5 s
05ill slacdla plgreas ailyi oo Dloggern ) Gl it
et Gl Cuz @Bl po g, e Sl



VAP e slaz ojles p)loz Jlo /o)l jds Sladios g pgle

5 ATl 5 il )

“orl b B s g Y g pele O Jolas
9 el 9 ped 05 pled b ad ol bl o
SE S Gls 0y50 slajles )0) (3sd 95 pow S
@ 6995 drog b lhe g S yg05] ol b cls
@5 oS V0 o9l ae 5l Aijeys 595) Wl cols S
5 eSS Ver s b g i Sl land o8
QLS )3 o5 lS Ar by, Slalgur e 51 anlsy 095
olS LS50 Cag a0 S &jg0ds 09l 355 ail as
S pes dlo e ctlS (o jo Jol al> o) 23513
Sllee (25 £9,5 pow aloye 5 (poaBle £9y0
made Loyl i35 Do LS T V-F A o
sladig ad plxl 0b) Jad (b (sws Sjyg0a 550 gla
Ceond o5 Gloj G (Sielsid (Foew) 5o LIS
35 Ky a9 SiS a3 g oad ) by ol
ol b g 0,5 Sloged S5, as ogun (3,0 40 Wails g ool s
T N ST ST R OVEL N - SOV PRI VS S STEPR VR WP VR
GOLS o, 90 Bix L oS o 5l e e 0 dils laws
el Sl plgreay &5 e sleml g Tl Sl e o
5y 93 5l g Ve old (Sufgln it (Soee, al> e
oyl jo i 5,50 Slao 5 Ol Bolas jgbas Sl
mar 28,5 LB L ol Ses (g plejes b g pSesl
g 00 Cyatd g a0 VO sles jo el FA Gos
Slp Geizren ab 485 Sl 0 (w3 Sles lgrea
sebas &S e dls 5l ghlade ile g, woy s
5 Bl T 5 pS 50 Oliee 4 g oud Ol Bolas
Official Method 972.28 Izl iy, 51 L
S g oKiws 5l solanal L 4 (41.1.22) AOAC

5o ls o, Slee (Gryndler ef al., 2006) o dacwl>e
il Jos il S 28,5 Sl o bl Jad L
o 39790 e (L85 Sjse O)S 5ol e e Y
ué)m 29 \)‘)T 6‘9@ 39 )9y 9° (b s_§.| Sdedy wloj.' )l
Cogb, a5 Sley wad S Sl b s 51,8 sl

Yo

Sty A 50 9 (g hed i il 4 ke
29,5 50 (kS w,

Lok el S pwyp Gaghy opl bl 5l Gon
¢ (Azotobacter chroococcum) ,Slsi;/ sl iSL
op,8 o (Azospirillum brasilense) ool yws;/
S g o5 o fdes (S (Vhlaw; p NSl
RVIRR AR

59, g ol

-0 9 WWAY-AY el sl L b u..;LA)T ol
Ols Ol gz DAL Of ws 0 Lol e Ay
e P B e GralesT g9, 5l Gty o ol
5wl Jocy 65 gas as)ie Sl pizen
9 ) Jshaz) ab s L] ol 5 (o5 sla S
slaSsh b B o f)eSl &yoa Galeyl (Y
Jelts tole)] Lelse s Lol 1S5 a b ol LelS
Lol 0lsi/ b il madlbipen) IS o dls
030 oS Sl ML Sl ool 5 (ageds s/
Slood 095 (ML leslial (e g 03955 095
g S o Sl 5 Fe g Ve ) -
S Dygody obe s Jsl da o il Sliles

{05397

)‘ as OS¢ (Okapl) ‘5'151 oalawl S0 ﬁ,_'é) 9 0l ﬁl}u‘
S agd 75 g JW a9 el Dlidad dnnse
9 Sy Juime Gble )0 5 00g oymly pB)l 95> o8, (nl
O L FY 9)‘6"05& uﬁj)w‘.b.s&‘)‘b ‘oa;@wafu
b 5o eolalul 5,50 slae S cl ég, wojo
Slidios dvwge $islom (23w 3l (pad s/ 5 Leih
il slo,loas j0 09zl wle p 5 2 0 (CFUY
Vo Jobe 51,0 il (ol p oo axael jod b o 5SL
5o |) W) C_..AJJ LSLD)"\’ U 9 ol oolaw! ))lSLw R
ot 9 0 Sl U 00,5 ppe alBo Ve Dowdy 4le
alols &y s o, ‘Gi:.lLoﬂ ONS ey el asls
alold 4y IS slo,dy g 00l olol K0S 5l e cole YO
ClS (gl VY Ges g sy (5, Sagtle 7
o iy ‘G.i;)"Loﬂ )l S5 g e, S o aols a5



VWA Jo ez oyl fplez Jlo ol jd Sz 5 psle

OHlea 5 s el s 0lb

U o Jlesl by jlos o2,S 290 Caond ;0 9 Jlasl Jsl Lo
mooly 0,5 awle pgs Jlo jo 1y bajles iol38l 51 less
Sdle 5l ool b iolesl slx! Jlo g0 51 Jol> slo
alic 5 285 3 gl i o)5e SAS Ll
0 Jis! mhaws ;0 (S¢ oygesl 5l eoliwl b 5 o uSilee
oy Excel l58le 5 5l oolazw! b b jloges .o plos] aus o
Syge S L 2 3 S sla Shy F el

] 00l 00)51 Y9\ o)leds slaJgum o oolarul

@Wlllas joba &S 8 Jeame wWaw, do,0 VY a4 alls
)‘ oolazl Lv 9 R ‘\.\.‘> Q-O)P )‘ laasls 9 ‘S)BSUA)}
Wl dale (IS 3 )5S 4 g i B8 il
oy o &ils o Slee o fols 5l s wils g, 0, Slee
5 Sl 052 ol pliee Grizmes S Al (89,
& ySo3ll 55 (Guerzoni, 2001; Xu, 2001) xdgd
oolel e S iolesl sl pge L yo s S
Gl les dazme ewnd 51 S 0 5 0ol Cral (g5le

acyi0 S olowd Oluogas 5 p—) Juo

Table 1. Some chemical properties of farm soil

S Ges N P K Cd
Soil depth (cm) (%) (ppm)  (ppm)  (ppm)
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Table 2. Some chemical properties of sewage sludge used in the experiment

S csb . . .
sl EC pH oc (%) N P K Fe Pb Cd
Soil texture ~ (Ws/cm) (ppm)  (ppm)  (ppm) (ppm)
. 665" 416 6.77 25.88 2.58 1.18 78.3 7300 94 87.5
Sand loam
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Figure 1. The population of bacteria at the end of the experiment (10%)
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Table 3. Analysis of variance of some studied traits in rapeseed
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S.0.V Stem dry weight  Biological yield Number of pods per plant Number of seeds in pod 1000 seed weight Seed yield
Year JL. 1 15787.37778 * 57355.3778 ns 33062.50000 ** 1276.900000 ** 3.12853778 ** 1502854.444 ns
(Replication) ,I,S5 2 1655.5444 ** 35659111 ** 180.07778 ns 132.400000 ** 0.17726778 ** 11947.778 ns
(Inoculation) x.als 2 21294.54444 **  21764.3111 ** 15710.87778 ** 65.700000 ** 0.29227444** 1093587.778 **
(Sewage sludge)(N) sl oyl 4 22641.59444 ** 81494.1389 ** 3277.81667 ** 40.427778 ** 0.56392500%%* 2161513.889 **
I*N 8 715.46111 ** 4200.9222 ** 130.89167 ns 1.436111 ns 0.02668833 ** 53248.889 **
Year * 1 2 1544.01111 ** 898.3111 ns 277.63333 ns 3.033333 ns 0.03312111 ** 114147.778 **
Year * N 4 2360.35000 ** 8912.9056 ** 290.58333 ns 12.038889 ** 0.03722389 ** 165929.444 **
Year *1 * N 8 541.81667 ** 1436.0889 * 515.00833 ** 1.630556 ns 0.03643222 ** 16147.778 ns
Error 56 156.8206 562.8254 161.35317 1.861905 0.00585706 11659.68
CV % 4.50 291 6.41 5.63 2.99 5.18
So sre Dol gy HS (o y ) pha (o o S oy O e jo o S s
*: significant at 5% probability level ; **: significant at 1% probability level ; ns: non-significant
135 ol yo wlaw (B p ML g il pobaw F1 (plo dulio -F Jgu
Table 4. Mean comparison of the effect of inoculation levels and sewage sludge on some traits in rapeseed
il S g S RN PP U TV PNV NIV b O als o Slae
Stem dry weight ~ Biological yield Number of pods per Number of seeds in 1000 seed Seed yield
) > weight
(gr/m?) (gr/m?) plant pod () (kg/ha)
Year Jus 1 264.57 b 78753 b 217.04 a 204 b 236 b 195356 b
2 291.06 a 838.02 a 17871 b 28.0 a 2.73 a 2212.00 a
(I1) zils oyg0 248.86 ¢ 786.66 c 17486 ¢ 22.53 b 2.43 b 1877.67 ¢
(I2) Azoto 301.30 a 840.46 a 220.63 a 25.23 a 2.59 a 225533 a
(I3) Azos 283.30 b 811.20 b 198.13 b 24.93 a 2.61 a 211533 b
07 9955 9 225.88 d 713.00 d 184.83 b 2322 be 233 ¢ 1603.89 e
&35S dnogs 301.55 a 835.88 b 202.83 a 24.22 b 266 b 233500 b
Lo Tha v e 257.33 c 779.88 ¢ 182.11 b 272 ¢ 240 185833 d
T/hay- .= 293.05 b 851.16 b 21033 a 24.38 b 2.61 b 217556 ¢
T/hay. = 311.27 a 883.94 a 209.27 a 26.61 a 2.74 a 2441.11 a

8,5 (gl cire glds S'e7 ae3l 10 mhaes j0 e I tie By (gl a5 goloel s
*Numbers followed by the same letter are not significantly different under Tukey test (P<0.05)
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Figure 2. Effect of inoculation levels and sewage sludge on seed yield of rapeseed
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Figure 4. Effect of inoculation levels and sewage sludge  Figure 3. Effect of inoculation levels and sewage sludge
on the oil yield of rapeseed on the oil percentage of rapeseed

135 50 ©lao (B p OB 9 il ol Jilio 51 (afSloo dnslio -0 Jgur
Table 5. Mean comparison of interaction effect of inoculation levels and sewage sludge on
some traits in rapeseed

1 oy oy el Segl Gy ol

09y *2y° o) 2 Protein IR 2 S.s)  Oleic percentage
Oil percentage oil yield Protein yield T %
percentage Linoleic )
(%) (kg/ha) s (kg/ha) .
(*) percentage (7.)
o 995 e 3628  be  568.32 c 2076 e 32521 ¢ 1920 b 64.11 a
O9% &35S Aoy 3318 d  680.65 b 2732 a 56049 a 1888 d 64.12 a

il T/ha Ve =) 3875 a 644.18 bc 2187 d 363.93 ¢ 1897 c 63.96 d

1) T/haY« = 37.11 b 72126 ab 2316 ¢ 44848 b 19.25 b 64.00 c

That- o> 3563 ¢ 77513 a 2451 b 53143 a 1943 a 6405 b
o535 psn 3553 be 59008 d 2229 e 37088 d 1937 b 63.99 e
npoto ST es 3228 83305 b 2997 a 77220 a 1915 ¢ 6406 d
© Tha\- o= 3761 a 74446 ¢ 2428 d 47520 ¢ 1919 ¢ 6415 c
T/haV+ =) 3620 b 86313 ab 2635 ¢ 61770 b 1943 b 6421 b
That- o= 3470 ¢ 93277 a 2785 b 72247 a 1957 a 6427 a
o saS s 3573 be 56650 ¢ 2192 e 34709 d 1930 b 63.95 c
npes | ST ees 3261 d 77315 b 2906 a 68989 4 1908 ¢ 6399 be
) Tha\- 5= 3806 a 73830 b 2438 d 46810 ¢ 1915 ¢ 6400  bc

T/haY« = 3646 b 807.68 ab 2588 c 56436 b 1936 b 64.06 ab
T/hav« = 3520 ¢ 872.39 a 2706 b 664.20 a 19.51 a 64.11 a

0,05 (gl sime Diglds  S'g5 ge3] 10 prhans p0 o S i By sl 4 golacl s
*Numbers followed by the same letter are not significantly different under Tukey test (P<0.05)
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The effect of seed inoculation

The effect of seed inoculation with 4zotobacter and Azospirillum and
application of urban sewage sludge on some of the qualitative and quantitative
characteristics of rapeseed (Brassica napus L.)
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Abstract
To investigate the effect of Azotobacter, Azospirillum, and application of urban sewage sludge on some
of the qualitative and quantitative characteristics of the Rapeseed (Brassica napus L.), an experiment was
carried out in Tehran/Iran during 2014-2015 and 2015-2016 growing seasons. The treatments were
arranged as factorial based on a random complete block design with three replications. The seed
inoculation treatments comprised of control (without inoculation), seed inoculation with Azotobacter
choroccocum, inoculation with Azospirillum, and inoculation with Brasilense. The fertilizer treatments
comprised of control, nitrogen fertilizer, recovered sewage sludge at 10, 20 and 30 tons per hectare. The
results indicated that the effect of inoculation and sewage sludge on stem dry weight, biological yield,
number of pods per plant, number of seeds in the pod, 1000 seed weight, seed yield and acid oleic and
linoleic percent was significant at (1% level). The results indicated that the highest oil seed in canola was
obtained at 10 ton sewage sludge and non-inoculation treatment (38.75 %). The highest oil yield of 932.8
kg/ha was obtained at 30 ton sewage sludge and inoculation with Azofobacter treatment. Urban sewage
sludge application was effective on the qualitative and quantitative yield of Brassica napus and
inoculation with Azotobacter had a better effect than Azospirillum on the traits being investigated such as
oil and protein yield.
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How to cite this article

Taheri Asghari, M., Ehteshami, S. M. R., Asghari, J. and Khavazi, K. 2018. The effect of seed inoculation
with Azotobacter and Azospirillum and application of urban sewage sludge on some of the qualitative and
quantitative characteristics of rapeseed (Brassica napus L.). Iranian Journal of Seed Science and Research,
4(4): 73-86. (In Persian)(Journal)

DOI: 10.22124/ims.2018.2519

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the Iranian Journal
of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open access
policy and the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY4.0)
License. For more information, please visit http://jms.guilan.ac.ir/

1. Ph.D student of Agronomy, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran

2. Faculty members, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran

3. Faculty member, Research Institute of Soil and Water, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran

*Corresponding author Email: smrehteshami@yahoo.com

AF



