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Table 1. Some physical and chemical properties of soil testing and available nutrient values
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o, o, o, 0,
(%) (mg/kg) (mg/kg) (%) (%) @Sm™) (%) (%) (%)
11.75 79.21 16.60 0.20 4.13 6.92 1.242 42 6 52
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Table 2. Analysis of variance (Mean squares) for yield and its components in wax bean cultivars under inoculated and
non-inoculated with Rhizobium bacteria treated and nano-composite iron

MS
axy® SME JSoluy FHORN PPNV U jo &ils oluey als s alaYee iy 3g
e 2l ol Total number Grain protein Number of grains Grain vield 100 grains
S.0.V dfr of pods percentage per pod y weight
R) 1,55 2 0.25 0.56 0.010 15127.383 1.173
W) iy 3 152.139™ 17.7917 2394 8044942.834" 314.423"
Genotype
®) st 1 21333" 60301" 0.075" 567729.483" 15.008"
Bacteria
VD) (s S bxeed's's 3 83.833 ™ 8.804" 0367 3426952.236" 51.886"
BacteriaxGenotype
(M) & 900l i 1 10.083 " 0.563" 0422" 11702456.514° 9.541"
Nano composite
(V) & 940l 9ilix G 93 3 18.472" 4.441™ 0.094" 1795053.734™ 14.661™
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Nano compositexbacteria
(VD) (g 555 1ux g 9nlS lix o35
GenotypexNano 3 335" 3379 0.561" 370400.234" 3.963™
compositexbacteria
wialajl olndl 30 0.517 0.024 0.016 21344.234 1.501
Error
“"“(":‘V"‘" 4.83% 0.96% 2.38% 433% 3.14%
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Table 3. Comparison of yield and yield components of main effects
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Total number of Grain protein the number of grains Grain yield 100 grains weight
pods percentage per pod (kg/h) @
CajenelS il n 1442 b 16.17b 5.15b 2883 b 3949 a
Nano composite n 1533a 1639a 534a 3870 a 38602
S5 by 15.54 a 15.16 b 52la 3268 b 38.49b
Bacteria b, 1421b 1740 a 529a 3485a 39.60a
Vi 11.75b 15.69 ¢ 5.63a 3304 b 43.10a
Fazlog! \) 18a 14.86d 480b 3196 b 32.03¢
Wax bean Vs 18a 17.10 b 563 a 4489 a 42.60a
\72) 11.83 b 1747 a 490 b 2518 ¢ 38.44b

S o 955 V4 e G35 V3 I (aS955 V2 46 00 w555 VI 6 iSL zadls by ¢g S mailipas by ¢ il Jaloe M 1 L3b Jolxe pasmy
ny: lack spraying; n,: spraying; b,: non-insemination of bacteria; b,: insemination of bacteria; v,: Sadri varieties; v,: Talash Genotype; v3: Khomean

Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.

eigis 0 FIPY L 50 e jo ails olawd oy oS g 0090 (551
cilipae )3 (oo ey 3 TV 5 6L dli 5 (36
sl gy Joliie 31 0 (F Jgoo) o oval e
Cglds B o asls sloss ¢yl s jaaalS gilix Loyl
el awslie 1o (Y Jgoz) ols olii |y (g lo one
b 0ABES (i e ot sl pac 5 ol Jooxs
b sdoe 10 e g W OIVY L e o il slass
gy ;o TPV L e o ails slawd [y e 9 o il il
omizmen (¥ Jsim) el sty (3 Jslomo ci50y 5 3k
8l sl pce Uy alin ;5 (a1 o joralS 5 20 Jlons
Jlie 51 0 oV Jgoz) als e o ails slaws yinl38l Coge
w005y Jloiol s o (52T S 5palS glixpsagsey 65
(Y Jgazr) o odnlice B (o ails olawy jo o e B

ARIA

ML Ho dilo olusi
P Serlegd o Jlez ) ols lis iyl 43 gl
B o il slawi )5 (g ls pre Dyl o0 Jleix | o
ozbey) woiss ez Grile anlie (¥ Jgaz) cutls 09
s OIFY L (g 0o gy aS ol las (e jo ails slass o
acsls 1) e o adils slawd (1 mion BIFY L e oligs)
L o ails olawy o (6L mdlipas g il (o (Y Jsox)
ad oanlive o, 050 Jleixl maw 1o (g ls s gl
> <yl 5l 3l Jolone e 5 (sl Jsbna 5 (¥ J3a2)
5o adb ooy jo ()b e BWS o 0 S ot e
xS J—lite 51 g (Y Jgoz) o odal i L2
Jizl mhaw o 1) )l sxe DS o) slocadsifxpsmgi
aly s uSlae duslie (¥ Jguz) ol i w055
il g e e 0 OIA L D jo ails slawd 1y yitis



WAY g3 Ao (Y5, Lo Fuls /! U gus GBI § 585 /... L5L Joloxo 1 oawy 2 031y 9 (61,5l

L 8L el g G5 dgif 5o 5 o)+ + (339 (kS
Oeilae auslio o (F Jouz) o odal i p, SV /55
2 a3 e g O i o8] Sl 5 5 Ly (slacaisy
5 S TYIA L Cosonalisil (b Jolone pae 5 (500 593
9 A=l 0dmd Ia)ij/V\ l_u ‘fwl.‘Js_L‘)m pas la L)""’} i g
b dsoe 5 S s 5o aSS) 0 (g (n ReS
Oz (FJsuz) 000 )5 svalive 0,5V /100 b o jealS il
3 o0 o jaealS glxpanghn ) (6 5Sb blite 5150 wlol -+ o3
oSl aclan (¥ Jouz) a0l o gixe do 0SS mhaw
L 655 el o5 ols (Las 0l e85 5 (6 ST lie
Sy A0+ 53 et s S IOA L 5k Jybna e
&S oxlay) sloc—sgs J—lite ;31 0 (F Jgo2)
(Y Jgaz) o edalive (g )l sire Dglas oy j90lS gilixpgag
aS ol s g 48 ol i pgwgi, b ML il
Elsheikh ) sl jioli8l glala>Ye b5 jeboas YBL als) + + 5
S a6, o p0 09250 45 laie > (& Elzidany, 1997
Jsbo 5 L8| S5 s 4y bogya |y als) « + - )59 Llod
aly g asly Saww, U (208 e slasly (ol 6,60

.(Ghasemi Pirbalouti et al., 2002)

&lo o yShos

Ao S0 Jlaiol maw 1o cudsi ez o aily o Slee
L (e gy 45 ol oLt aasesS zlog) (slacaissy
Lo oo sy 5 o i—ion )58 0 0 59 LSTFA]
ac—oly Iy asly o Sloe 1 S LS j0 0,55 LSYOVA
IS oo 65 mibipae 5 mdl 0 (T g02)
(Y Jsaz) ol ools (lis ao 0SS Jloixl o jo (5)ls gxe
(Y Jgaz) a0 )8 adils o, Sles yil5-8l g0 (655 adls
Loy slocisiinpsmsn, 6 Sk it ;51 ) conizren
ol o 10 Jlaisl a0 1) (gls sixe Dglay wls o Slas
U L) sty il dgli (7 Jpaz) o
L 8L il L (e cbigiy 45 ol Lt pggin
2 O (e cg 5 uite LS 0 0 Sl SOOVT
als o Shas 1y yieS (S ;0 0 S LSY A L (5 ,5SL mailipas
5 b Jodoe )0 pizmen (FJgax) wols Lplaisl sy |,
Jaol zas 1o alils o, Sloe (g 59055l b Jgloes pas
5 eSile Al 1o (¥ Jgaz) 0l lo e do 080
il s e Ly gl CoyipnalS iyl o3k Jo Lo
A8 s 5, Shae Sl 8 e CajarelS 5l 5l Joons
(Y Jgo=)

i o jeealS ol b 6 Sk Jlite 1 (5 0le anlia 5o
b sl plEim (65T gl 43 O/FD b Y s alls Sl
Jolee 51 0 BMLe o asly slass (¥ Jguz) 0b osaline
il b 3 < ipnalS loxpsmagsy 555xles) slois
d=lae 1 Sl dslan 10 (FV Jgao) ol lo soe do oSy
S e el x5S el slois
L o8 Joloee 9 6251 gli 5 (e ey 50 «BE po Al
5 oo gl ;o BLE jo dlily slasl 1y iaS g AlO/AFY
Ly G sy 5 SISFIFY b ol Jlons 5 (6,25, csilipa
Sl Cwdany aSlF/OY L b Jole poc ;o 5 (55 pdls
L 5 als shs o agme il Ll 0 (0 Jgoz)
S 3 L3 935n peme Sl 3 9 Skas w3 5L
i Ly Lol oo 55 055 (slaJsho olass care sl
slasws !l .(Koocheki &Banayane Avval, 1994) <.l
e 5l aglate Loyl jo dils slawy als g B jo alls
Bayat et al., ) s,Jas |, o Slee Sllog jo a5 ;0 B slaws
o Lug) digy azsiliz dos co ylis laixe plo ks (2010
b s alS B o 1 ails slaws wyles adgs e g0l
owsSae Ayl ) S (wlidss S o (Bennet ef al., 1977)
9 Gl 00l odline BME o ailo slaw g Ay o BME dlaws yu
95 2 9 Skee Sli2l (Sl Sl Baaslas gsd9e ()

(Bayat et al., 2010) aib oo 5505

aildYes 1y 39
st o 55 (5 o sino S5li5 urlogd s oz
dlde ;0 (Y Joaz) wiols las aloY «» 5 a5l s 0 S
BV - b (s ko s o 4 sunliin iizlugd 355 o
L 0D sy 9 i e S TYIP L s iy 5
zetls 1o (¥ Jga) isgs Llo 1 ailol e+ )59 0 S (0 SYY/ Y
20,08 Jleiz o 5o (6l sixe Dyl (6 S malipac o
b sdme 5 (Fsaz) ad 251 b milipas 4 o
Joil v 1o (g)lo e Cglas 35 ol Cy 590l
(Y Jsaz) o cdnlice il Jolowe pae b aslds 10 ao oy
OrRe g pomg ) S x Sz luy Slociy) (MSea 5
o)+ v (039 el Cu el Blix Szrlog) slacaisss lie il
oy s ao 0 S Jloixl maws 0 1) (6,10 e Dglss
odalde 53k b Log) lite 51 (S0l aliia ;5 (Y Jgo)
595 9 STV L 6 251 madlipoe 5 (6,00 gy &5 0
gl L s p0me 5935 9 p STVIAP L (655 adli b e
g o0g Lo 1y aslol e+ 59 o idon o0, SYYAY L (s 5L

V&



IVAY 290 doud (¥ Loy Fuds [t Qh,’ 55!»,_,;‘@3}3 Qi [ b Jgloo W1 (] on g Sl ok

P9y GrSL L il coi cuxrlug) sewi g il Ol 5l jo 8 ySlos (gl g 0 yShos (Sl dunnlio —F Jguor

T 55059l (LBl Jolxa g
Table 4. Mean Comparison for yield and yield components in wax bean cultivars under inoculated with Rhizobium bacteria
and spraying and not spraying nano-composite iron
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Total number of Grain protein the number of grains Grain yield 100 grains weight
pods percentage per pod (kg/h) g
9 SY
BacteriaxGenotype
viby 105¢ 15.03 ¢ 5.7 ab 2913 ¢ 4333 a
vib; 13d 19.17 a 5.567 ab 3696 b 4287 a
vaby 2217 a 1473 f 497 ¢ 3077 de 33410
v2b;, 13.83d 14.98 ef 4.67d 3314 cd 30.66 ¢
vib; 19.17b 14.15¢g 547 ab 3453 be 4225a
vib, 16.67 ¢ 1723 ¢ 58a 5524 a 4296 a
vaby 1033 e 16.72d 47d 2088 f 3496 b
vib; 13.33d 18220 5.117¢ 2948 e 4193 a
P jgnolS gl
nano compositexGenotype
Vil 11.33 de 16.27 ¢ 5.667 a 3056 ¢ 4380 a
vin, 12.17d 1793 a 5.60 a 3553b 4240 a
VoI 19.17 a 14.67 f 4.667d 3808 b 33.52¢
Vo, 16.83b 15.05¢ 4.967 be 2583 d 30.55d
vany 17.17b 15.63d 5533 a 4361 a 4331a
van, 18.67 a 15.75d 5733 a 4616 a 41.89a
vany 10.00 e 18.12a 4.750 cd 1847 ¢ 37.33b
van, 13.67 ¢ 16.82b 5.067b 3190 ¢ 39.56b
GrSbxea sealS il
nano compositexBacteria
biny 16.58 a 1494 ¢ 5.18b 2949 ¢ 3840b
bin, 1450 15.38b 523b 3587b 38.57b
bany 12.25¢ 1740 a 5.12b 2817 ¢ 40.58 a
bon, 16.17 a 1740 a 545a 4154 a 38.63 b
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ny: lack spraying; n,: spraying; b;: non-insemination of bacteria; b,: insemination of bacteria; v,: Sadri varieties; v,: Talash Genotype; v;: Khomean

Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.
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Table 5. Mean comparison for yield and yield components in wax bean cultivars under inoculated and non-inoculated
with Rhizobium bacteria and spraying and not spraying nano-composite iron
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Interaction Total number of pods Grain protein percentage Number of grains per pod Grain yield (kg/h)

vlblnl 10.33 fg 13.8h 5.667 abc 2731 ghi
vlbln2 10.67 £ 1627 e 5.733 ab 3381 ef
vlb2nl 12.33 ef 18.73b 5.667 abc 3095 fg
vlb2n2 13.67 de 19.60 a 5.467 bed 4011 ¢
v2blinl 23.67a 145¢g 4.800 efg 3779 cde
v2bln2 20.67b 14.97 {g 5.133 de 3837 cd
v2b2nl 14.67d 14.83 fg 4533 ¢g 2376 hi
v2b2n2 13.00de 15.13 f 4.800 efg 2791 gh
v3blnl 20.00bc 14.7 {g 5333 cd 3433 def
v3bln2 1833 ¢ 13.60 h 5.60 abc 5289 b
v3b2nl 14.33 de 16.57 de 5.733 ab 3474 def
v3b2n2 19.00 be 179¢ 5.867a 5759 a
v4blnl 1233 ef 16.77d 4.933 ef 1854
v4bln2 8.333 gh 16.67 de 4467 g 1839
v4b2nl 7.667 h 1947 a 4.567 fg 23221
v4b2n2 19.00 be 16.97d 5.667 abc 4057 ¢
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ny: lack spraying; n,: spraying; b;: non-insemination of bacteria; b,: insemination of bacteria; v,: Sadri varieties; v,: Talash Genotype; v;: Khomean

Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.
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Abstract

Aimed at reducing the consumption of chemical fertilizers on crop production and according to important
role of micro-nutrients such as iron, on increase performance of these products, Nanocomposites effect of iron
on yield and yield components of wax bean genotypes inoculated with Rhizobium bacteria during experimental
factorial randomized complete block design with three replications was conducted on 2011 in the Siahkal city.
Factors examined include iron nano-composite (non-spraying and spraying), bacteria nitrogen stabilizer
(inoculated and non-inoculated) and four genotypes wax bean (Sadri, Talash, Khomein and local Gilan),
respectively. Analysis of variance for grain yield showed significant differences among genotypes. Comparing
the results showed that the interaction of three factors, figure with bacteria and nano-composite, figure Khomein
inoculated with bacteria and sprayed with 5.75 tons per hectare grain yield is the maximum amount to be
allocated. Khomein genotype spraying of iron nanocomposite with 5.73 showed the highest number of seeds per
pod. In the interaction genotypes and inoculation of bacteria, Khomein genotype with bacterial inoculation with
5.8 showed the highest number of seeds per pod. Also in the genotypes interaction with bacteria inoculation and
spray with nanocomposites, Khomein genotype inoculation with bacteria and spraying nanocomposite produced
the highest seed in pods with 5.87 was. According to the results mentioned the region experiments, sprayed
nanocomposite iron and inoculation with Rhizobium bacteria is increased seeds per pod and seed yield.
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