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The Effect of Bradyrhizobium japonicum, Mycorrhiza and Chemical Fertilizer on Quantitative

and Qualitative Characteristics of Soybean (Glycine max L. cultivar Katoul) in Condition of
Presence and Absence of Weeds

”j.J; Jadl s 5Y6»)Ab KPR ATCIIN ol des “*LUQ el

oS>

S5 3 9yl SUT dwlio of yoardy Joi5™ o8 (Glycine max L.) bgw b 3,0 siile culy b3y Helawa
4 b (SOl ol gl ol B 50 gl Dgod (AaliT Ologes 9 i Dsgod (alewd § S0 3glen
S o ol (halo3T (sl slow . plamil 17AE-20 (o)) Jlo (b Jo5 dUT e Oliw s 13 (514830 38 5 5T
poe) Wbl sl slez 58 S 3gdgn 395 (Wb Jad Slel B) J AT pus g ol J 57 e 99 58 5 slaile
3380k zo6 b =&l «(Bradyrhizobium japonicum) peigl3 pemgnly Soly G3b b mal (D ypan
33 (091 895 xaiw 31 LA 039 5) (2 loowds 395 133595k 9 pamg Ty 31 Olo o8 sslitw! 9 (Glomus mosseae)
a5 810 LSS gl .09 HUKD H0 p T ols” 0+ B pan 9 HUKD 1 p T glS” Y0 U pan (B pan pus) Ll mhaw 4w
Fbo AgBia il 9 b Sdo 7 9 485 55 5 Slacile shed T ot @ b9 B o &g So D)
Wb o 1) S mwgd 03y dw B Aoyd ) Jloi! gl 38 (Sbowd 395 9 <K Solgw 395 (S slowd Lol il
CRY o 9 318 51 B Wl o 1) ol yiud (Slgizme s glgwn 3957 9 3 ,» Svale Plite ST cwixed .ASIS 1 5
SNde o9 S5 9 ZoB 9 S TL 1 Olojens oolaiul of yoid 4 g Slaile J i Hlowd 3l (o +/EA) Jaud slode
g iy (S1gim0 LMol Cawddy SO Solgu 395 Do pus 9 5B SR (9 poe Hlowd I ad (s +/14)
OS5 il )19 4 155 ol .o 5 51,8 Slowd 395 9 < Salgw 395 3 » Bl 44w Pl S1 Wb e
Slyoms g5 alowd 395 slodd § 418 (B9 9 29y Slgiom S Sglan 395 9 I p Sdile Slasks 4 813
! 0318 518 53T o 1y 418 g g

SO Todgw 385 (108 Blgwn (8 Jwwgid (S0 1T 5 (w9 ¢ (ST Ol

VAP YA s b WAD/NV/YF il 5o fo b
55l i o&ails (ely 0g 8 (s ;S s (6 il -
gl o oKl ol 0,8 Ltils -
DS b wlia 5 (6555088 E55aT 5 Slidons S e sLtsls -
E-mail: bm.parsa@yah00.comJ s edis 5 —*
AR



e 3 (2loadd95 9135900 ZB (peinl3 pawgpls S IL O T

53 el 3 Shas JialS G oyl S dely &S 55k s
Sl Ol 53 05575 S Ol 250 i
wlasd las S5 55 oo oslatal plad Glas S 51 A,
S ol San Wl g o 5155 DS ) 5 g
S sbdale S Ol s 1) S glacale S
O Ll o oS 345 gn xS 50351 0lS Gl S (o
Fundora et ) das 288 b gw s Shee A3 Ar b 9
oS 55 5l kS euiS m el se 51 S L@l 1991
ssl Lol 5 Ll &y sy 5 s Slgme s
Sy iy Jued T30 LS s e jele SIS
QLS o o) K o es S 035 55 e 61,
S o0l ash o gume Sp glacale 5 #1)5
SLerS, 5 Lo, el ol e 055
Gposbddde LGl amdys cilie (g s
s 4y g 1 5 5 (e g S0 3805 (51 giome
S e b Obgan bgw oS (63500 53 bl o a8
B> CdS 5 3 Shes () sy Joa LS o LS,
Copte Gk S OBWS W 5 Al A L
LS a5 b e s LS S 4 (el 5 slacale
o5l 4 ,a scale Y sens (Gibson et al., 2008)
Slae BOT 51 2iy sl Ll s (5 53 5 (215 QLS
a8 S gr ) ) S e S |y S
S o oo 1) (g ME sle el LS 651l 4 5,
105 0bLE 55,8 el 8 Cul ol Jub L6 &5
L P PN RYRC S P P PR Wi
rollae do b Oy (512 015558 050l wlinie
e Sl G (lend Sas S5 e 4y pll J suaes
wxs S «(Zheng et al., 2007) wS o ods 4o 5
ST Ol Ll ladle b badls cus ol
Ele & e ns 45 02,57 sy 4 ) S Lo
Syse 1) G amlr Cudl 5 abel, Lol olde
4 e gland lassS ogdlea .l osls Hl 3 g
03,5 Saptacw )3 ohisa Mg laaya 15
(Guarda et al.,, 2004) >4 » 55,0 )5S
gmen (LY 4 85 s S35 4 a0 0l Lot

adl 58l Il (5, 9lS 4 dr g g Camax R 58

A

4odo
slse 4 Sl Ol Comexr Bl 4 5, Ligy w5 L
Seh o plael zio 89y cladals Wl i
SIS DN s e s Sy &b olals
oed g & 5 Calizee laes, sl 3 L &S o Azua
S S o b ) G pelr M sl )
o3 Y7F L L g Ll 55 (20005 5 (gxie 9)lan
olals e ) S Ea Ay VY oS,
Daneshian et al., ) 555 o Cgums 25, 4l
S35 @l olse 4 5L L s A b b 55 (2009
O an N (5 s dls Sl 05555 o sad 2l
bopS s ol ol il 51 SS 055,50 5 ol
33 0555 osMea (Bellaloui et al., 2015) 1t
5wl ege A aw] skl 5 s Loy ST
2 @ME g 5 ey Olgea OT Sl Ol
N5 s Lo 05555 4 L B pb g
0331 p Sl bakyy by O Cda 5 0555
s ss=>Jl (Salvagiottie et al.,, 2008) s,
& azals ol (Salvagiottie et al., 2008) o, Kaa
T dan g g 5 350 033 Aoss B0 B0 L
S D5 Sshie R 0558 (S b
S se Sbme 053,55 5 S5 sm anT 3 by o
S b oslhs glos Sas Oy ¢l ST s
S5 s Ll (Freeborn et al.,, 2001) ..l
OT 51 o oy Jame Ll 3 5l fle St 4 035
S5 S slos il (ugby 4 015 o dlor
S Sdae O)s,50 ,las wdlea 58 oylal STl
Ol ol b &S 3,13 S 53 50 g0 IT 3l 4 S
35 B Jldis 4 05520 Ly b Gl 53 Sl oSes
ONe G 5 Olej 3 ekl Ll D9 i AALS 2w
4L VU 5L W55 5 AL ST e 4 Sl S
LS 2R il 3L Sl 0L cpl )2 S 09
5 SNSse O3 e 4 L (s plls ammy
sy b I 05555 sdome ) amy o JT
oSy S S b palS o S 350 ST

dléQMﬁoJJJﬂKW}ugﬁéﬁéﬂ



AT osled A Al 5,8 (Slacile iag s Ao

Cpan pde mhu Sl Sidse 25 28
Bradyrhizobium = =L Ll =il (ki)
$5 15,850 g8 L lod =ik japonicum
5 120Nk L Oljes =ik 5 Glomus mosseae
355 g S (GAI) 05555 355 5,08 Y 5 ezl
,L&A,;(f};m 50 als) Jao o s 53 05
S Al e 53 VY 5 IS oS VY e 55
ks A5 (gsle aib Lgw 5 I LTl 55 oy
> 08 e Ol sl Ol Els ESE b s
olis Ssdeds oslitul 540 gla,dy s ol ulf;
Al O S L s g ot SiS 5 ooy
i )3 (65,51 Sllee 48 mn odew s plnl
S 5 8K Spse SBLT s o
Gl do)dy Cnlin Db S doys (1l gl S
Casby ol 51 Gy oKT s plal 287 51 LS 4!
Seslial b ey oy Cd b oa y adl falS S
odd Cawys L8 pl o g S Gl sladis
Do b b g (slasdy s sl 6o ST olagyB Ly
2 elin (S5 6 A CiST el 5 015 ) 6 o
Ao o 55 Od e 3l day a5 43 sl DS G Ol
Slles Ga lacile s booles bpw (S a
G D) 3oty o sllan o 4 0S5 Ol 5 03 5SS
5 oalS L f el (aleT esle) &S b gl
O B, 5l byl ol sy e )i sb oo
w8 a5 )3 e sle Vo byl (55, ol 5 e Sl
P 5 S s ek Do S saliale J ST
Sl OS5 5 Sl e b plnil o e ki

3 5 g 08 5 s anes Oy

s 1 smjer Lalsy g5 55 b iy ol
S o (slas ST (5,500 5 170580k (S il o
A go BB sl s ot S s o) 4 0055 525
Silveria ) 555 o oS Jiud 5 055,55 el o S
Sy e 0o b Las e Sl (@nd Cardoso, 2004
e 33 s S el 30 4 LIS o ol ole
B Ol 35 Sl 53 &8 350 e plad SassS
(Di-Tomaso, 1995) was .« i3l 1, sl oS
W Opmer e SIS Sl oy Koo el
b M lge 2 5 S (S 055 0215 DS
o 3 g 1 F Sl e il Gl ST 5
ol Il 65,alaS Hy el S e il (gl
5 SoyslaS Calides L;U»v.:.w.:m 3y 53 S5 Sl
S ol s YU Glatwns 5 LOT iS5 S
Ll 59,2 S
S e (518 5T S5l Gl planil 31 s
03 bt 5 S5 s slas S 58 5 5 a slacale
oS S 5 o Slogas 65555 Oad Ll

25 L g

by 2599 3Mg0

3208 550 slacale &y ST alas ) shates

G555 o Bl s s plast 5 K5 glassS
=T (U5 03) Lgw (S 5 (o5 Sl sas
SLeS b £ b B s le e ) sSB D) s
axkad 53 \WAF-40 cladle b ) SOV 55 dslas fulS
Sloo sz o plosil IS LT e Ol gl )3 (e
oo TV s 5o iole3T 550 oS ploasd 5 (SO0
S sl bajole ) i fels oleT lajles .ol
VS pde 5 5 p sacale oS J S e 53 5o

Graslo s =¥ Gas) GiolojT oo eSSl 5 (SO 50 Sl guast =) S
Table 1- Physical and chemical characteristics of experimental field soil (soil depth 0-30 cm)
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1- Spectrophotometer
5- Flame photometer
3- Soxhlet
4- Kjeldahl
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Table 2- Mean comparison effect of weed, biological fertilizer and chemical fertilizer on photosynthetic
pigments (mg/gr fresh tissue)
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Treatmants Chlorophyll a Chlorophyll b Carotenoid
o 17.0a 9.3a 8.0a
S Weed free
Weed S 1450 9.0a 8.0a
Weedy check
dals
12.2¢c 7.9c 7.4b
Non use
. 5
eSS Bt 16.1b 8.8b 7.6b
Biological Rhizobium (A)
Fertilizer o84 16.9ab 9.4b 7.9b
Mycorrhiza (B)
passl e LiosSl 17.8 10.4 9.0
.8a A4a .0a
(A) +(B)
sl
whed 58 14.1b 8.2¢c 7.2b
] Non use
Chemical
Fertilizer 25 16.3a 9.2b 7.8b
(kg/ha)
50 16.9a 10.0a 8.9a

IR ‘..AL» Gl g MWl s o o) Jlez| claﬁjbjlag‘.u )y EINES 03T ol 5 O a3 S8 ke o o (slyls ‘gl.us&:fdl.:a
Means followed by the same letters in each column are not significantly different according to LSD test (P<0.05).
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Table 4- Mean comparison effect of weed, biological fertilizer and chemical fertilizer on leaf phosphorus (%),
potassium (%) and seed oil (%) and protein (%).

Rl by b b S OS5
Treatmants Phosphorus Potassium Oil Protein
S 0.37a 1.84a 20.62a 35.10a
I ale Weed free
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. |
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50 0.36a 1.90a 19.46a 36.81a
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Means followed by the same letters in each column are not significantly different according to LSD test (P<0.05).
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Figure 1: Relationship between chlorophyll a content and leaf phosphorus percentage (A), seed protein
percentage (B) and seed oil percentage (C).
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Table 3- Interaction effect of weed and biological fertilizer on photosynthetic pigments (mg/gr fresh tissue) and leaf phosphorus content (%) .

S ssS
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Weed free
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Weedy
check
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Means followed by the same letters in each column are not significantly different according to LSD test (P<0.05).
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Table 5- Interaction effect of weed, biological fertilizer and chemical fertilizer (kg/ha) on leaf potassium content (%) .

Sidsm oS

Biological fertilizer

S8 ale o 28 Ll p 2352 sk 20585l + e 20
Weed Chemical fertilizer Control Rhizobium Mycorrhiza Rhizobium + Mycorrhiza
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S8
25 1.48defg 2.29a 2.28a 2.32a
Weed free
50 1.56cde 2.27a 2.34a 2.3a
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T e
25 1.16h 1.55def 1.92b 1.86b
Weedy check
50 1.28gh 1.86b 1.81b 1.83b
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Means followed by the same letters in each column are not significantly different according to LSD test (P<0.05).
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The Effect of Bradyrhizobium japonicum, Vesicular Arbascular
Mycorrhizae and Chemical Fertilizer on Quantitative and Qualitative
Characteristics of Soybean (Glycine max L. cultivar Katoul) in Condition of
Presence and Absence of Weeds

B. Parsa®”, H. Abbasdokht®, A. Gholami® and A. Faraji’

Abstract

In order to evaluate the competition of weeds with Soybean (Glycine max L.) cultivar
Katoul along with the comparison of the effects of application of biological and chemical
fertilizers separately and simultaneously, a factorial experiment based on randomized
complete block design with three replications in a field in Ali Abad Katoul was carried out
during the 2015-2016. Treatments were included weed management at two levels (weedy
check and weed free), the use of bio-fertilizer at four levels (non-usage as control group, seed
inoculation by Bradyrhizobium japonicum bacteria, seed inoculation by Mycorrhizae fungi
(Glomus mosseae) and Co-inoculation of Mycorrhizae and Rhizobium), and the use of
nitrogen fertilizer (pure nitrogen from urea fertilizer) at three levels (non-usage as control
group, 25 and 50 kg/ha). The results showed that among photosynthetic pigments just
chlorophyll a were affected by weed treatment and chlorophyll b and carotenoids were not
affected, but all of them affected by biological and chemical treatments. Additionally
interaction of weeds and biological fertilizers influenced plant phosphorus content and the
highest content of phosphorus (0.48%) was related to weed control treatment and co-
inoculation of bacteria and fungi and the least amount (0.19%) was related to weed infested
and control group of biological fertilizer. Leaf potassium content was affected by triple
interaction of weeds, biological fertilizer and chemical fertilizer. The results of the analysis of
variance showed that oil and protein content was affected by weed and biological fertilizer
treatments and chemical fertilizer treatment only affects protein content of the seed.
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