ol P& (# )* '+, - '+

42 112
+9%0* ( )" &&"& ! "# $%
$ % -.7"9: $- $-8 7 175 6 1234 5+ ./0
D - - & ))@? 8E ' &&"& =(< "# D BC 5A) A @7 =(<
+."& H &-=&% H) &&" &H G & 79 "0 ' && &% +%*F
"M7 L& 5A3% =(< ; /K- =(< $% ' J K-
QK7 LRF-& #3% =(< 4P )O N & - ) BC "M7)7 BC
O+ +. R S "M7 [/ &8!S &) &&"& "# +. O R S "M7+8
- - & "#H ' &&"& =(< N & I- ) BC "M7) 7 BC "M7H-, &
- (PO8 - - & "# BC$ % =(< $, +%*FT+"*0"
. &75 U?
6/ 5
. 6<8 9 . @ 89
#' -B% -B% C4@% 1 A 7, 4%. ? % >/9'9 =

moh_armin@yahoo.comE F$ .$ D



o/l 1% & ( #
& [* "U* OU%B1&H G"BS'"<
*( 0- @l-Bassionyet al., 201
+ *Z #E &Y (: 1
* & 8 T3HCB% 1 T8 C8 >
* ook " (: 1 (C
+ A ()" I > $'+Z
* x| &0 -) K& 8
M ClI84 T3H (-0 F,
& ) "8 & [* | 7 M 1/7
B)E1 JY2 8
* (Khanet al.,2012 &* / *E &
% M /7[J )'K BC"1 #
ok )M &l B #1 T3H
(™ * *( 0* *E&* * *
* F*0p *  BO*BTHIL)"8* * *
# **T3 1 **Y YO ((Saruhan et al., 201J)
Ur 3G ( (L B7 (Kolsariciet al., 2002
*- F* C! .7
*( 0- # N8SE TG T3H _( -
G>*(1.*KOren and Basal, 2006 * 1#1
* &Y > T3HCB% 1 T3H
.7 I )" (L B7
*T3H I- &% 3 )" F > 8T
* k> 11 B #11 14#11 >&>0
B+V T3HCB% 1 T3H z
8T .7 1 Il (& [ 1 #'
1°*G "BS®@ +V T3H
* ox=1p * * *M G"BS a .1
* 8T .7 1 G"BS
201 * F*% +V C *I184 *T3H) K*
&horbaniet al.,

) * '+, - "+

* *

* (* * * I

*3( T3H GBS J+Z %
*  3(+H= > HI+KIl X1
CB% 1 T3HC1 | D1#!Z
) F>&% X8 # A % ) T3H

42 /1

+* - )* #$% &( M !
P2x 1&( * r2# 01 /
*4&*3 1 *% +* - )* 0
8* [*7)*" &*( @Parsa and Bagheri, 2007
*( .3 1" 9
**3( DC @:@A- ! ?:
B(1?: 7)"# " 4& " 4
2(1 | A>H? 1 &0-G ( F,
*J1 3(G( )" ( # 7
C*C M8C L1 F% H !+K|
o 7)'B:@A-C $N 1 .$
2* p*8 C*L1 *H !'#*701>I/J8
*3%! * C* (1B, C ( & Q3(!/J8
#*$ 1C #»INC = *(&* 8"=* C* L1
*JL*H * x v 2?20 7)) B:@A-
F* B *ROC* (!/J8 8" C L1
H !+K| J1 3(G"BS
' (& 'ROC () "8 !T
E & OE "31 T™O 1T 'B;
*$ 1?2* CB: @*A G "B*S F**
*$ C'UVI > ?2:" 31 TMBSH+AI
OE C *$N &&SWC*> *
#R1 80U% GBS " U # 4X8
?* & 4GBS"s! ®B12Y(2 8 JYS

@Khanetal.,2015& / L B7 A>H) "

<=*> ¥
pHL *OE
*OE *

* . 2 -

12* 2*

*>  *J8 @*H | J+2Z
1 D11/ | #1077
x M > 4 k7 gr gRY 1%
#11 *= | %&H G"BS! %

*1x pC* IK#1]18 G (1 \

* 80 .7 I H!# 7
&abzevarket al.,201®m&* /* L B7

(& / L B7 0
M/7 8 G"'BSF, #&(: | &Y
117 @S1(1y1#B #1 [7

ST >

* * *



#$
LSD#*IE! * 3 )N Y DC 1SAS 9.1
/J8 6 #>3=5] 38-

#*1 ¥ #¥ 6 1*pi *'1 *B; | "*8
*M 1" *$ [*J *)  *38-
C >MZ M 1 ,%:
#*1 Zmg* * * M ( 0- &
&N 4
IGHI9
7 - ( # 3 )N YD
[J G"BS F, I D G"BS
80G I D [J )8 (C
" C > M CE 8 ( E&
8T 80 $\ | 8,0& Cc 3
G I I S8: - )
&Y %1)" & 7 - 8T
c8 [J 7 - [
. N> # 'm F-
&Y [J CA h G (F,
I C >M 8 -
-1 @7. N> ) [J
[J G>(1.H & %1 '1
' .3 @0 # !
/ '"IC . C CB8>8S

8T

80

/7

I 1
6 @T5
@abzevari and Khazaei, 2610H B:1 C 1B,

2\ a W #1)'8 ( #'
''40[J )ys8 C /1) (& .>7
& 80 .7 1 &

a $w1)ss 4 - #1) E

.7 & /" C  >M 8 2\

a $w#! = 2
Z )'83( #1ml
/| > - !

80
Zn 2\
4 [J

| D1# ') F>)M > 9-<D
&/ .; &H!

c*4ACHB b H! G "IE)"
'S dweH )T #8$f C8 (
1 *0% "“Sd%=1 03 Bl 1 %
( * *1 C8 [J 14 D4
» @8(St1 G"IE % .0&S
C* 8(S*.; T S1@ (? g=
*7 5 #1@

* D16 1 @7
F* * *M *8T *80 1 5 9\
* "sD * 6B h 1 h h
S*9 1 *M OE 8T 80 I X
LQ3*!1/J8 * * * pxg "D # (
A I G"IE)"  .; B"
*Y(j i c (iT cC;.
/38 ) ! /38 "S j 128

) ICl /| E+3H GE@4 G IE)

1iQ*1 * .; # 7 )E17] < 3H2
&*'( /! (# &% 2 3HY"
PRk kKA S Rk Hk h h k"
*( 8S7 8 8 ) AS1 88
+X(* P * > 1 8 +A &(#E
@( D8 ! M)Y# (>+ 3H .;
Ro&r 8 5 2( 1 -&8%%
C*E1X 5,711 @AS C E
*D> *HX* [ 7! + 3H" 16D>
1 SH+*A* x> @ S#
, % M [J # 1 0O 8 +(
xCrTNxox M 1 M
C>(]:1 U- TRO T3HLX 184 T3H

/* 4* &_*Y! +*(*
B*S .*1 GIEC / C E'B; C

1 "K 82 1
E &



ol %& (# )*'+, - "+
c8 "U D ( F #R18 >
M 0 )39 )" 18S7 4/7X8
1 Q%" 7 LB" G (F, 8
I ( # ' GRajparet al.,201155# T3
B ( M CA h G"BS F,

# T3 1 #M #E | .H Y"D

(1 ( (LB7 GRabieyanet al., 200%
805 068T 805)'R8 "RO
MCA h G"BS F,68T
T3H G"BS F, M G"BS )" (
"7 "$
9) K9
M | D 1#!G>T3
3 C#1!l ( >M
(0- (0 M )" 83(
| D M G> (1
C +1J8 C> 1 @7 "1 C # !
I @71 ™ C#! (
M )8 8T 8 0G
# ! (0- (O
M )8 8T 80 $ |
5 @4 6 @T5&
:1 1/D0 C M G"BS "1 -
# o o<'=1 % C rJ- "o
G"BS F, "!'1 "1 G ) "U F >
(Khanet al, 2013  / M
( # M + d 1
I F> 1" . N>
# 1 8% G>(1)" ( 7#
F > M " M s
B #1 8% G>(1 3 )
M G"BS "/ @T' C 8 13- #
Sabzevarb HB: 1 C 1B, &Y
z ( #' @nd Khazaei, 2009
7> M C >M
80 .7 & ! M )8 #7,

42 /1
(L B7 &hanet al.,2015# T3 1#:\7
[J >M G"BS F, I (
1738 (& / L B7 &Y
# I ?2:+A . 7
#E 8T .7 " 1.H &Y & (
> ( P8 .4 [J C8 G"BS F,
+1J8 P8 .4 [J G"BS
&Y |7 [J CA h G"BS2012
0)'R8 "RO (I Z 3
1 p "EfRabieyanet al, 2006& / L B7 B
1 G"BS @ @yac, and Gulser, 2066'0 7
G"BS | Z q>J [J
I ((V/I 7T#R18 C8
4B J K9
cC #! (
M G" BS

(Khanet al.,

F, SI' | G"BS
G"BS )" ( , %
c#! "1 8 7 # 1
h #B , % 0 M )8
8T 80 #B H
#B cC >M 8 ( E&
Z 6 @T5& #1!)3 8T 80 §\
#! ,%: M &,
1, %C %" # 7
G>(1 (Khanet al.,,2012 &Y HSC:

1 7¢cC # "'"D
@T 1 "1 /1 )8S" #" #
% - )T M (&Y ,%C

& /I'@T /7
9) &@L K9
@Db8z1 1 #! Z& M
| G'BS &SN 4 I D 1# !
M :G"BS F,
-1 | C! 6 19%b5
y=1.4796x+% 0 8 h
"1 G" BS( > ©9.82, R=0.98
"U A>H& G"BS 1 |l @0



#$
T3H G'BS F, @3H )( 17
7 I+ V : ‘RO
h G"BS ;> 3 &,Y
@horbaniet al., 2015 ‘RO T3HCA
I ‘RO T3HGBS &,_2qg>J
@a B )" ( [J G"BS'<!
5 /r7" C. R18C8 G "BS
@Ayac, and Gulser, 2005

N '+,
G>T3
>M C 184

T3H I
! Clg4 T3H )8
8T 80G D
C >MC ES8: ( /' C> #!
I & @7 | D)3
T3H & 8 7 # 8T 80G
B ClI184 T3H)Y83(> O , >C 184
@15 /' 6 5 I .H 3
1 @TC #! T3H G'BS 6
1 MG "BS® F
| (& / L BY B #!1 G "BS
& 0 MS"8S F, + A
) 1(8 1S( JOE >" # Y( 8E
( /7 T & 1! 3 Y(
31 2 > 3% Y GD # Y( 8E))
1 CG> &1D GBS 1 7
& > /3 T3H G"BS "« )"
# T3 1 #: (EI-Ghamry and Ghoneem, 2008
L B7 4 (khan et al., 2012
1 D (1 C (

D 1#!

1 #B T3HGBS F, F
( O- A
T3H A 1 F D)3
/ LB7B O $'l 8& / G"BS
&
G"BS tH I (Kayaet al., 2009

Li E& 'S/71 #!
& 1! >#1! 80 .7 & #HE
2\ a $W#! 80 .7
)'8%)DD )" >8 > M )8
8' M 0 C &
SM !> A I #! 80 .7
>'BN"% (& / L B7 > 1I. I (
G"BS F, "3 C (C% T'ROC (
"RO (1 (C . M
&"$ 1 M)M8 "3 (] o
(Pei-Sheng and tH M )8
M1+VP" M G" BS Hui-Lian, 2002
&hanet al.,2015& / L B7B
4+5M) '+,
| # 1 Zm & T'RO T3H
& j 38 Cl184 T3H &SN 4
6 1%5&S7 4 I Zm
8T 80 ! G"BS
1 %5 ‘RO T3HCA h G"BS F,
M1 M [J G"BS6
G"BS 'R0 T3HGBS @)H A
TRO T3HGBSX / I
<'=1/7 " # I
ct MS | 1 12 A>H! 1&
&Y )M1B81' C'UVJ d1 RBRE
7 17X G"BS F, @ H")[3; (
TRO T3H G'BS@lukan , 2008
(ElI-Ghamry ] I G"BSt!
& |/ L B7B and Ghoneem, 2009
G"BS F, 0S

)" # 7a 14 + (#B
M1 / D8 4 <"=1+
3 SF, @3H" ( @D8> ?: "I

&0OMS ( 7 2Y71T C "U
( >( OE+( "1 2Y 71T
3 SGBS F,0E+,( 1 # IE



Of 1 1% & ( # ) * '+, - '+

Jones #' 8T .7 ( h#B )" "D
@t al, 2004

] \7 ( #' <D )" I8

1 [J > C + ALLG "BSF '1
- )" , % 1 M
@IS # M1 '"MICc. ) &4 ;'@
F, ) " ( T3HCB% G (F,
m X )" Cl84 T3HG (
&Y C8% 18 @#'!
G"BS"E & # | L #
( G"BS F, D
M T3HCB% ) + AL
G>(1)8 M 1
B% 1 G"BS ( >8 I D
D 1#!G>T3 C 184 T3H GBS F,
! T3H)Y8 \7 ( #' B |
& 8T 80G #B 1 #
1 7#) #E 8 01 E
, >M 8T 8@ #B
= E% * '+, - '+,

Noll 1% & #  #-/ P Q

42 /1
C8 CB8> 8S > ( a .1
! T3H (> 2 S # &%
Khanet al.,5 G"BS B #!1 G"BS <"=
G" BXNaderiet al, 2005# T3 1C ®012
+Z @0 & )T3 | T 3H
& G'BS1 7C 2y08 [/ )&,
8T .7 ( h | @ S1 (
T3H1 T3H % @ 4 G"BS F,
7 ( #(S9 &/ +V1.>7 T'RO

&Y A T 3H 8T
+4<=] > +z) G"BS
1TRO + Al Z1"U A>H 7>>(+

1 B %&harif, 2006 & / ?: T'RO"BS
( ( L B7 (Joneset al., 2004 # T3
"U A>H " 1 JYS /7 8

.>7 T3H >MG"BS F, )" ( G"BS
)" (Joneset al.,, 2009 & / /' $
8 G (F, SI & G"BS

Z ICK :"D1"7 JYS
Z)'8% 1& T3H C >M

7290 E

Table 1. Analysis of variance for the effect of huime acid application amount and time on yield compoents

of chickpea in 2011.

Mean squares

SOV D.E Plant Lateral Pod No. Seed No.  Biological Seed
T o height  branch No.  per plant per plant yield yield
Replication 2 0.097 1.34™ 1095.96 37.81™ 7681.29% 1021.06
Application time (A) 2 14.80" 9.14 69.30ns 595.03 5351.29 1703.44
Humic acid amount (B) 3 32.25 6.25" 821.31 3200.10°  64688.41* 765554
A*B 6 31.4¢" 13.28" 127.3: 611.10* 1989.6(™ 1963.17"

Errot 22 38.8¢ 0.74( 168.9; 160.8¢ 3370.3 458.3¢
C.V. (%) 13.64 15.44 15.17 11.88 13.45 11.61
j 1j 38-g >M1 >M +1JF ** 1% ns

ns, *, **: non — significant and significant 3 and 1% of probability levels, respectively.

E% * '+, -

)00 % 4 E2'POE

Table 2. The effect of foliar application of humicacid on yield and yield components of chickpea in(11.

Humic acid application amount (L.#a

Pod No. per plant

Biological yield (Kg.ha)

0 14.95 2209.9
2 16.38° 3142.9
4 17.84¢ 3764.:2
6 19.37 4147.9
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Means with the same letters in eabimn are not significantly different at 5% lewélprobability.

Lithat  [z]]6 Litha-1

Plant height (cm)

Three leaves stage flowering ponding

Foliar application times
E% 9 !HIO NO// /%4 E2 (# )( PO +

Figure 1. Interaction effect of time and amount ohumic acid foliar application on plant
height of chickpea in 2011

Lateral branches number

Three leaves stage flowering ponding
Foliar application times
E% * 4B J KO9"O// /%4 E2 ( # )('PO +

Figure 2. Interaction effects of time and amount ohumic acid foliar application on lateral
branches number of chickpea in 2011
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Figure 3. Interaction effect of time and amount ohumic acid foliar application on seed
number per plant of chickpea in 2011

Three leaves stage flowering

Foliar application times
E% * N+, )0/ /%4 E2 (# ) PO+

Figure 4. Interaction effect of time and amount ofhumic acid foliar application on
economic yield of chickpea in 2011
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