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Table 1. Physical and chemical properties of the experimental soil.

K P EC pH Total N 0oC Sand Silt Clay
mg kg* dS m-1 @)
250 4.5 2.1 7.8 0.1 0.85 30 38 32
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Table 2. Analysis of variance for different traits of maize.

Leaf
S.0VvV df .Dry F resh _Stem Chlorophyll St_em Number Ear E_ar phosphorus
biomass biomass diameter height ofear  length  weight ;
concentration
Mycorrhiza 1 2266.4™ 5563.8” 0.409™ 11.68™ 162.9™  10.72" 46217 9284™ 0.0014™
Phosphorus 3 645117 7756.9™ 0.405™ 18.33™ 1077.77" 351" 70.71™ 2882™ 0.004™
Mycorrhizax 5 560 a6+ 521,75 0.05™ 693" 5687  1.86™ 10.67" 9467  0.0002"
Phosphorus
Error 24  6.58 5.96 0.0069 1.17 5.58 0.015 0.83 4.84 0.00003
CV (%) 1.83 131 1.94 2.84 1.2 5.84 6.5 3.49 3.8
Doy s gkl s jo o e *F
“significant at 1% probability levels.
d Dry biomass Fresh biomass
250 ~ a
. C b C b
2 200 9 b d = bl a
2 150 - ¢ S
E
2 100 A %
B 3
: \
S 50 1 y
2] . “Q

M1PO M1P1 M1P2 M1P3 M2P0 M2P1 M2P2 M2P3
Phosphorus and mycorrhiza
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Figure 1. Mean comparison of dry and wet biomass for interaction between mycorrhiza and P by Duncan test

at 5% level. PO, P1, P2 and P3 are control, 13, 26 and 39 kg P per ha, respectively; M1 and M2 are AM non-inoculated and inoculated
respectively. Means followed by similar letters have not significant differences by Duncan test at 5% probability level.

YO



WAA Sl o) oyleds oV ol

S 60,5 Sladss

Aol mhaw [0 598w il pac 4 bogy e dae VY
Slio gy (V) Jogoz) 0 Dlawd pland 255
50 eaims Hlas aw Joaz o Plslass 9 o35 «Jsb
555 5 nusSes il plojes 90,8 5 p 5 ot
SLslosd & Cond (zshaw (sa02 50) Sland olord
Ceol 259500 el pos Lulpd 55 jand (oloerd 058
RS g &S Cunl (pl o5 (pl cde (Y J5oz)
rolis g pind ohigar (2lie ol iz VsSug)
Sl g 2iSu oo S9nte 1) e 5 53y B S3%e )

Sy e sl il SISl pals 5 ol So
(Siddiqui & Pichtel, 2008) ssi o lje olS

asls bl (Henri et al., 2008) Koo o 5,00
Jslowal clind G il3dl 1 odle jo,sSe oS
S5 oyl g ogeye iy Gk ) WS
o U OLLS g g 0 (59) b olS A, eaS
culs el (Samarbakhsh, 2006) iz el 205,138
D SkE 5 P sz 55 b o5 o Jsb o5
S Y5Swgl 505550 7,8 b oads 03l lalS
NsSoml 5ys8ee B b ooass opils lalS o

el i

8lw yhad g gl
bylade bl i ay aBlus Hlas o elas )l jlade oy yidey
15 p1psSee gl 4 bigypo yie il Y/ Y 5 YYA/YY
S rizren oy LS 3 jiud e SELS YA
YOI sl laie b o 4y il has 5 glis,| e
2 395 il pae bgye Wi S5 S VA
Blsi (Y US) 091 Slind land 055 aals b
5 oo Syl Gy aS Slas ple wibe 3,98
pls 51 Jb (nl b cldliS sl adls b 5 el
Bl b Cdo p Sliwd glierd 095 5 595
VE slad )0 4o 5k 0 S ugmine BB 5 5050t
e 3 y9Se gedli 5 LS jo jaud 0SSl YA
pas g LS 5o and 0,56l YA sl dBle s
Sl @ azg bV JS0) o i ysSee bl
5 e Lyl il Cow soga> b ol glis )
555 7B Yl (Samra et al., 1997) 5.5
Jedo a4 @l oo s Gl Gl 51 Y sSl
Ay Sgage b g aep bawgs i polie i Gl
S ymgid Slgo (gmmdrarwl Gl uizen 5 adn,

\Y#

a3l 0sd e oamlin Ky S 4o a5 a5y shiles
oole (Rl el o )oSee gl g (ploond 995
s¥las Gl ol Lol ol oads &5 5 g Sas
gl g Sland olaad 055 ply 0p)l5 4 o
2 a8 Hehilen 352y (nl b canl 005y iaS 5 55Se
33 i 0SS TRl Al e e Sy IS5
5,5 VEID o Y VIYD) il pas ayl,d s LS
4 o el & (S5 g 5 0098 o) ool 4 g
gl Ll jo jBSe po s pS0lS VP les
039 T ) o 3 dy gy ST 0,5 VEOIVD 4 Y- V/FY)
Sz g 5 00g8 G Slao bl 5l (S 4
ol & a5 b atbige o5 o 51 el 35 (g5
Sl as vged e Ol SN Ol 4 4SS
@ Cond JUS )0 50 0 FolS VE las o 5 psSle
3 b ) 5lS YA Jled 50 peSile 005 pue
e 5o jad 0SS Y srddie Gl S
Code Ol sams las adly o gaoge ! ]
@ 08les Gl Grizren g jhud Qi )3 yeSe
5 it ibee e Sland 095 3l )l
VsSeog)l g5 mjon alaly 56 o e
Clark ) aib co Liee obS lawgs jaud Ol il
(Pamella et al., 2002) g2l 9 el (& Zeto, 1996
5 Oyd Sis onle o Slas Ll o 1y uysSee il
0,8 G5 jhd Al i s 4 peS jsw
Mousavi jangali et al., ) ol )Ken § JSK> s5uwge
5 saed oloewd 355 Wix a8 wisls ol (2004
2l & S e old sasS o logsern,
ol &5 ol (Jg wilosgy Fge )8 3 Slas 5 0
Sroslhe @S wed 035 4 Saen b 3,50 90
Yazdani et ) o)\ Ken 5 Slop pizmen b Jol>
oz, L & el a5 aals Ll (al, 2009
Grae saoys O Gials cel VoSl 5080
2 553 5 Shae S (g0 i plass 058

S olasi g (339 (Jgb

L.’ el A J)L Slows 9 019 ‘J}b )biu ot el
sae FIVD 5 o S VVFITY (e il YYITY (glalaie

20 yad 0 5ol S VA o ;0 5,950 i 4 by o
Slasi g (39 (Job Hlade (p aS Guizes 0y LSe
pS YOIND g o g6lo VIA slajladie b cus 5 a0 O



w0y (60 S5 g liiion ) Slusgas p )yﬁs""f)" 395 @8 50

S yd9ed @l 3 alanly 5598 g )8 &S wisls plas
e Byb S 058 gl SB i M 2
Sl s & S Bkl g s Gpan ials
g olS wb) s cum 28 olie 5 O Cix
g Sl5 00 Glasdlas jo 0gd oo O, glas )| 2ol
sy a5 ws S Ly (Zhang et al., 2011) .l Sen
Slow b alie ;o G mosseae z,B L ool il &)d

Syl Gl Syl Gl cle 4 dBlo o
Sgue mized g aBle Hhd poldl cel (o iiwgnd
5 Lol e (Boomsma & Vyn, 2008) ssis o o,Slas
iz, (Moradgholi & Mobser, 2011) ,a.
Cio g yeSae g 05 Dyso jo AT wioly ol
Sled b anglae (o slails &3 calizes s )1 olS glis )|
"\Jb@ u«)‘).%‘ ‘5)‘°L$;"“° )5.|a @ )-’)91’-4 C)Lg s
355 Gwizs o (RUssO et al., 2005) 1, Ken o gul,

OS1 yge3l 5 eoliiiul b JM olasi 3 ¢339 «Job Slao (gl yhund cilizio Z gk 35 315550 (aSilen dusliia —Y Jour
Table 3. Mean comparison of mycorrhiza at different levels of phosphorus for length, weight and number of
ear by Duncan test.

Phosphorus xmycorrhiza ~ Number of ear Ear weight (g) Ear length (cm)

M1PO 1.2 35.35¢ 7.8f

M1P1 1.56e 43.4f 10.24e
M1P2 1.73d 50.25e 10.52e
M1P3 1.75d 54.88d 12.41d
M2P0 1.5e 51.75e 13.43d
M2P1 2.45¢ 60.14c 16.5¢
M2P2 2.75b 91.94b 18.21b
M2P3 4.25a 116.32a 23.22a

P3 P2 5PL PO azil o Sils 55kl (5051 bl 52 doyd O Jloim! gelaws 10 55kl o sine Sglis 98 5t 12 10 S iiie By slls slan il *

950 el g eili poe 3 4 M2 g M LS )3 i 0 ST T VE AT bt (o5
*Means followed by similar letters have not significant differences by Duncan test at 5% probability level. PO, P1, P2 and P3 are control,
13, 26 and 39 kg P per ha, respectively; M1 and M2 are AM non-inoculated and inoculated respectively.
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Figure 2. Mean comparison of mycorrhiza at different levels of P for height and diameter of stem by Duncan

test. PO, P1, P2 and P3 are control, 13, 26 and 39 kg P per ha, respectively; M1 and M2 are AM non-inoculated and inoculated
respectively. Means followed by similar letters have not significant differences by Duncan test at 5% probability level.
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Figure 3- Mean comparison of chlorophyll and P traits in leaf for interaction between mycorrhiza and P by

Duncan test at 5% level. Po, P1, P2 and P3 are control, 13, 26 and 39 kg P per ha triple superphosphate per Kg of soil,
respectively; M1 and M2 are AM non-inoculated and inoculated respectively. Means followed by similar letters have not significant
differences by Duncan test at 5% probability level.
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The Effect of Arbuscular Mycorrhizal Fungi on Morphophysiological
Characteristics of Maize (Zea mays L.) in Different Levels of Phosphate
Fertilizer

Sajjad Rahimi-Moghaddam?, Farhad Najafi Noori?, Hamed Eyni Nargeseh?
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Abstract

In order to study the effect of arbuscular mycorrhizal fungi on morphological and physiological
characteristics of maize in different levels of phosphorus fertilizer, a greenhouse experiment was
carried out as factorial arranged in completely randomized design with three replications at Islamic
Azad University Miyaneh Branch, Iran. The experimental treatments were mycorrhizal inoculation
with Glomus mosseae (inoculation and non-inoculation) and four levels of phosphorus fertilizer
(control, 13, 26, and 39 kg P per ha). Results showed that the highest values of wet and dry biomass
(224.08 and 172.47 g Plant®, respectively) were obtained from mycorrhizal inoculation and 39 kg P
per ha. Also, the lowest values of wet and dry biomass (120.74 and 95 g Plant?, respectively) were
obtained from control (without inoculation and phosphorus fertilizer). The highest values for
length, weight, and number of ears (23.22 cm, 116.32 g and 4.25, respectively) were obtained in
mycorrhizal inoculation in 39 kg P per ha. Finally, the results of this research showed that applying
arbuscular mycorrhizal fungi increased amount of biomass, chlorophyll, and leaf phosphorus
concentration and improved morphological and physiological characteristics of maize. Also,
absorption of phosphorus and plant yield were increased by applying a low amount of phosphorus
fertilizer.

Keywords: Biomass, Chlorophyll, Ear weight, Plant height, Phosphorus.
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