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5 YVIVA o g 5 Semid o
F Jsoz) 391 ydens TYAND
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0395 Ol GRIBI L &S Sl (pas o)l
Zubillaga €t ) wb (bl eSS, cnl oliee
Ansarii et al., ) o,Ken 4 5 lal .(@l., 2006
il (s 038 (b 3l (o) 5o (2015
5 Oiere ewSie bt s
a5 X50,5 sdlie ez olS p Slawd oS >
5 89 IS Slgiome dgne 4 e bajles 251
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Naveed et al., ) &3 5 (Stefan et al., 2013)
Olme oo Vbl ead L5 (2014
Sland pgw lesd 355 00,5 L Jdo)lS
O Sede aluly S92y Cdeay Yol (Jop
2095 QLS ;5 Jdg)lS jlade 5 jaus cdale
Olsicds yind (Zarea et al., 2013) il oo
Jos s anld b g5l bl
95 5 OB shed polie iy iz wleie
Sy 0355 ;0 Sy Jdo S cale gl cel,
GRES 5 Sgyd (5% 0958 93 4y Comd (L)
el 00
039 9 (3955 0SS Lol gl 5 Sluas
Slglols Hlas Wosls il lg 4y 5o zls
0095 g yhud (w395 hud olierd 095
95 O edS ol slee )T olaai p 6,0
J992) w08 logme ilo aty; Sas (3
R cow e ady Sa j5 oz (1
Sy 095 Xyhad oland 365) plite ol



g ails o Shas (udg IS Slyime «jolic gost p phad Sian) g (oleend sloogS b -l Sen 5 ud, $F.

FEIAY XYIPY 5oy o iy 355 G5 pmo pots
(Y JSs) sls b5l ZAVED §
L oplys Yoyg)l Saed ctsagS op)lS
lind pyom SR )0 p,5slS 1O+ 4 VO lie
4 e S Slogas dee Gk 5l e
2,5 e s, gloosgs als o Slae il
Caol ools plas ol Kaegh ple sloow,y
Sy @bl olawd s > slag L
Elgil ofsar ol ab, ouiS Sy o slayses0
OBLS god 5 08 (el e 5 GeS e (eS|
Sl el g ammoe L3 b cow |,
lize Gl o 3 See 5 gl gl asls
Ghobady et al., 2012; Srivastava et ) soi o
Gial3dl oploln (@l 2011; Jnaet al., 2011
b @l 6,0 ooy o aly o, Slee
Gy S e sl iy F ahnlsa Wl s
Wl Galpdl aloz 51 all Yojs,l aud 05
S5 9 Oar e Rl Jelel Dland
5 aday )0 i Gl ol Gl 5 ST
Slletil bl alavlsay alse Ao 4 Jlil
Rl GoaiS NS (sl ysdg s Wlgi ady,
oSes 5 Liagyw (Han et al., 2006) ail,
il aSaisls olas (Srivastava et al., 2011)
e Dland oallS o slag iSh b 0930 50
355 0,5 ails o Slas 5 aigy el il 4y
5 oyand Ol 3 Pl 4 SeS L s
ezp 5 ol by ol Giz s 5 S
e BT L) S slagse,sr aly
Cowl o a> STl 00 5 0 Slae o33l
el Ll sl YU S o S aud olee oS
JByrs olS Gl b &S o)l vy (J)son
sty @l e 55 5 |y 5 ol aalin
(Zarea et al., 2009) ail o oolizal LG

w2z eS| My olls b alas S L
g oaxaS sl Jobo sy, Jobo lP
Yozl o lS o) gloady, obluil
Mg g oS wd) eanSeelas slge mB5
5 s 995 hawgi wb, Sy slagige)se
oS g g S el hd et
SlS 059 ¢ Cude Sl il o g Al ad)
J& (Casson and Lindsey, 2003) 4,5 5 4,
oanlie 3 (GUll et al., 2004) ., Ken o
lind oasS > slag 5L 5l eslizal wis,S
5555 )3 0,5 olasi el ¥ 1 1/B Liulsal el
oy Wl oo 0hud Sy sladsS b
U R e A A S I
rolie (o (039 (SamjCent slao)S
s Gl ab, slaggeye w9 alie
.(Biswas et al., 2000)
18 0 ,Slos
saimonlis Wosls Luilly dy37 s
Sty 385 esloond 355 SIS g o siee
ot 395) algs SIS 60 slaosy jand
X pinnd (plord 995) ((hnd (Shanj 395 X jind
Sloosg x,hud () 395) d(5)d slaodys
395 X yind (alrerd 955) wlfaw SISl 5 (650
als o, Sles () sloosy xyhed Sl
oobe ails o Sloe (o yin (Y o) 0 ulo
=l oM esgi ;3 (LS o 0 55LS YVAY)
Sran g Yol shud (gl 855 plgs 05 L
Juip lid s S 3 eSS VO
s 5 £l S5 X 55 s ossli
iy Sliwd pgw @ FolS VO 9 Vo 55k jaud
G ooy o 1, awl 5 Slee (LS o
o bamlie )5 uigS 5 (225 (g



¥ VWAY (i «(FAIF olods camsslss alo o asly3 ol (500 50351 siay = (sole a I

Sile 5y% sleosgs wdy Gl ke 3G
Gl 4z ST aS cils la olyy e sy oyl
solitul o)lgen LS Llie lajls el
L Lol el Jshiie (oloord slodgS 9 5l i
L JoSe &jpots () slosgS I oolina
o g5 oo mloonds S5 5l ceslin e
5 2lesd GlasgS SBrae 0 (asrdde »
5O o jlae 4 SS9 S Sogdl rals
sloy o Soglhe 5 e Jpame adg
555 a5 amss Gl Gk ol laasily
PSS VO 0,5 Lol pad Vo yg)l yaud i
o (e Jrp Sland pge alend 068
cbol, o ile ails o Slae Lzl Lo |,
P oz o oo 4l 6h)leS
llgs as 09l oolaiwl (5,0 slaoog I ool
rlple )l lie yolie e ol
slaosg loiear 1) (28551 650 0095 g o
(D397 phed polis iz B Sl 5y gy

ol 18 solaiwl 8,90 2] 9 (59,

= s (Mittal et al., 2007) ) 1Kon 5 Jlowe
5 oosbiym] &5 WS BIS 093 sy
ST 3msgn osloiy 955 b psskemist
o Slas iolpl ams o g o, ol cel
@haet al., 2011) o Kon 5 > g oo obS
5 20,5 el o ile oS (55, (o}l b
Sl oS > o, mSL 5l sslizal L
Seys0 Bl ol ails 5y Slee o lien
Lol jolic 4y olS cwyws el 2ol
Wl i Qi g olerd sloogs op)l8
b jiiwsid g oy Gl ams )0 ol lawgs
o=l delse 5l Sy by 5 cdale il
Wb oo 245 (6,00 0095 j0 wils 5, Sles
555 plg oS 5 ols lis Gudiss ol gl
JERCNCORN | -JRNICE VR FEPS ISR P FONS.
95 5 0P el (g hed paie Ol
sl gl ke 6,0 slrosy o Slas
355 5 Yoyl () 955 Sl oolatul wiz e
Syhie Djygod Juy Slid pow oleesd

(SB s gl » Y Goe) Lislosl Jomo S olosds 5 (Sojd Slaogas =) Jouz
Table 1- Physical and chemical characteristics of soil of experimental field (soil depth 0-30

S edl 4 dns! STooke Qi Bl iad  Ode BB by JS o395
Soil Texture pH OC (%) P (ppm) K (ppm) Tota N (%)
(Clay loam) ) pg! 7.26 1.74 4.94 356.26 0.10




...54.2|o o)iLo.c sJ.‘,éjjlfkg\M ‘)@Lc(}oauf)wswjju.tw Lgl.a:.);),:jl.'{ —Ql)lio.ajddﬂ.&) Y

oole 550 0395 A ails yolie lald a5 alierd SlasgS SIS Ll ly i - Y Jgaer
Table 2- Analysis of variance effect of chymical and bio-fertilizer phosphorus on elements
concentration of grain in three varieties of mung bean

o Mean SqUAares cls; yo o Ssiles
e & - ‘5»:‘}]- M;JQJ& u)gﬁ;«hl.c Wba'uhlc u—ﬁT e s 95 & L.
Source of variation Df  Phosphorus  Nitrogen Potassum .
Inc content Iron content
content content content
Block b 2 0.00006"™ 0.1315™ 0.00036"™ 3103 10.89
(P) yind o loonds 39 2 0.00556" 0.1906° 0.02496" 94.20" 6.58™
Chymical phosphorus
By s 058 1 0.01500™ 2.7382" 0.25078™ 1275.17" 19.99"
Bio-fertilizer phosphorus
V) &y 0595 Variety 2 0.01974” 0.8318" 0.00020™ 46.27" 64.34"
PxB 2 0.00107" 0.0382"™ 0.02328" 7750 6.49™
PxV 4 0.00033™ 0.1013"™ 0.00309 2.14™ 0.31™
BxV 2 0.00095" 0.3100” 0.00146"™ 5.94™ 0.25™
PxBxV 4 0.00034™ 0.0958™ 0.00106™ 2.15™ 0.14™
Error  islosl slas 34 0.00026 0.0451 0.00081 7.22 2.71
CV. (%) Ol o g 10.23 13.72 13.88 7.93 14.63

Dl sire g NS sy S g gy Jloix! mha )0 Sl cixe o 4y
* and **: Significant at 5 and 1% probability levels, respectively. ns: non-significant.

g ddy, SES ()59 0,5 oload ( Ludg S clale 50l i 5 olend sloogS Sl il jlg a0 Y Jgaer
ole (6,0 0345 duw dils & Slos
Table3- Analysis of variance effect of chymical and bio-fertilizer phosphorus on chlorophyll

concentration, number of nodule, dry weight of roots and grain yield in three varieties of
mung bean

Mean Squares wls yo o Suilso

Ol s’ 29lo axye
Source of &l H vl aingy 30 0,5 Sloas ding y SiB y39 415 5 ySlos
variation Df c(;nc(;ﬁ;f at?/on Number of nodule  Dry weight of roots Gain yield
Block ssb 2 0.0717™ 13.66™ 0.949™ 16227
(P) yinsd (plons 355 2 1.9153" 830.11" 360.498" 1002643
Chymical phosphorus
(B) M LSLM‘.?'} ‘395 *k * K * % * %
Bio-fertilizer 1 0.6981 1000.18 253.586 1802189
phosphorus
V) gy 0395 Variety 2 2.4133" 37.43 78.464" 4654994
PxB 2 0.1354"™ 16.58™ 26.665 " 117204
PxV 4 0.0195™ 0.19™ 0.066™ 191807
BxV 2 0.0103"™ 0.31™ 1.176™ 186582"
PxBxV 4 0.0043"™ 2.88™ 0.659™ 34741
Error  iulo;l slas 34 0.0558 9.40 3.915 10585
C.V. (%)l ysss gy 9.52 9.30 7.83 6.04

Ol e g NS oy SO g iy Jloix! mhaw )0 Jlo cixe o Ay e g %
* and **: Significant at 5 and 1% probability levels, respectively. ns: non-significant.
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Table 4- Effect of chymical and bio-fertilizer phosphorus on elements content and root dry
weight of mung bean

b 05 (Jumj 095

) i clale ol cdals REJROE Ay ) LS (339
o 2 Phosphorus Potassium Zinc content Dry weight of roots
Chymical Bio- content (%) content (mg.kg™) ()
phosphorus fertilizer

P Bo 0.118 0.661 28.79 17.03
0 Bio 0.141 0.714 33.73 21.45
P Bo 0.151 0.690 27.24 232
n Bioo 0.192 0.841 41.55 30.27
P Bo 0.160 0.700 29.07 27.07
150 Bio 0.186 0.871 40.98 30.57
LSD (0.05) 0.016 0.027 2574 1.896

515 (5l gime M s ys gy Jletil s 4o o ime M JBlas y503T ell 1 cygim 58 50 S i g sl sla o Sile
Means followed by the same letters in each column are not significantly different according to Least
Significant Difference (LSD) test (P<0.05).

oole (5 yds 0395 dus il (59,5 g hund Clale Vo jg b hd s 055 SIS -0 Jgua
Table 5- Effect of bio-fertilizer phosphorus on phosphorus and nitrogen content in three
varieties of mung bean

Sy 0098 Hwd (w5 395 Phosohorus content 039w e

Variety Bio-fertilizer P (%) Nitrogen content (%)

— B, 0.107 2.64

Fereydouni s % Buoo 0.147 2.99

L Bo 0172 311

Arteshi 43, Bioo 0.215 3.36

S Bo 0.148 2555

Gotvandi gigss B 0.165 3.29

LSD (0.05) 0.016 0.203

D5l (5l gme BN woyo gy Jleis e 4o lo e B Blas 505T el 1 cygiw o 50 S e By gl slanSile
Means followed by the same letters in each column are not significantly different according to Least Significant
Difference (LSD) test (P<0.05).

0,5 olawi ¢ Judg IS cdale «polic cdale p (6,00 0395 g Y=g, phud Siaw; 955 hnd oland 055 &l i1 —F Jguo
Sle ady; SaS 0359
Table 6- Effects of chymical and bio-fertilizer phosphorus and variety on elements
content, chlorophyll concentration, number of nodule and dry weight of roots of mung

bean
cdale . . 0,5 olaxy SUS (39
) Judo b calé ) .
Lo O9r $9y il ool cdils Chlorophyll Ay 50 ad
Treatments Nitrogen Iron con!?nt Zinc con_t{ent concentration Number Dry
content (mg.kg™) (mg.kg™) freshweight2 of weight of
0 (mg.g freshweight™)
(%) nodule roots (g)
Chymical phosphorus o 53 Lo 595
PO 2.69° 10.53% 31.26" 212° 25.28° 20.24°
P75 2.97% 11.61° 35.39% 2.56 35.49" 26.74°
P150 3.10° 11.59% 35.03° 2.76 38.16° 28.82°
Bio-fertilizer yhannd S § 395
BO 2.76° 10.63° 29.03° 2.37° 28.67° 23.10°
B100 3.22° 14.85% 38.75° 2.59° 37.28° 27.43
Variety GaM 009
Fereydouni sgus 2.81° 10.09° 31.04° 2.27° 28.32° 23.97°
Arteshi a5 | 3.23° 13.432 36.74 2.90° 34.63° 27.67°
Gotvandi gwisss 2.92° 10.21° 29.89° 2.26° 29.31° 24.15°

55 (5,0 gime M ws o gty Jleis] mhaws [0 (S5l (slarals iz yge3] wlel gt 12 50 S e g o sl (sla i Silee
Means followed by the same letters in each column are not significantly different according to Duncan' s multiple
range test (P<0.05).
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Figure 1- Effect of phosphorus chymical fertilizer on potassium content in three varieties of
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Figure 2- Effect of chymical and bio-fertilizer phosphorus on grain yield in three varieties of

mung bean
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Abstract

To investigate the effects of chemical and phosphorus bio-fertilizers on element
accumulations, chlorophyll content, seed yield and root growth of three local
populations of mung bean, a factoria experiment based on a randomized complete
block design with three replications was carried out at the Research Farm of
Agricultura Faculty of Ilam University, llam, Iran, in 2015. The treatments were three
local populations of mung bean (Fereydouni, Arteshi, Gotvandi), chemical fertilizer
with three levels: (without using fertilizer (Po), using 75 kg.ha™* of super phosphate (Pys)
and 150 kg.ha* of super phosphate (Piso) and bio-fertilizer with two levels: without
using fertilizer (Bo) and using 100 g.ha™ of barvar-2 phosphate (B1gg). Result showed
that application of bio-fertilizer and chemical phosphorus (75 and 150 kg.ha™* of super
phosphate) increased phosphorus, nitrogen, and potassium in seeds and root dry weight
of mung bean. Application of bio-fertilizer increased phosphorus and nitrogen contents
of three local populations of mung bean. Highest contents of zinc and iron in seed, leaf
chlorophyll, number of nodules and root dry weight belonged to Arteshi population.
Zinc concentration, chlorophyll and number of nodule in roots increased by using bio-
fertilizer. Application of chemical phosphorus (75 and 150 kg.ha’ super phosphate)
increased chlorophyll content of leaves and number of nodule in root of mung bean.
Application of both bio-fertilizer and chemical phosphorus increased seed yield of
Fereydouni, Arteshi, and Gotvandi by 32.33, 64.87 and 81.35 percents, respectively, as
compared to that of control. It can be concluded that reduced application of chemical
and phosphorus bio-fertilizers improves the yielding ability of mung bean.
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