[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

=

ummglwm VYAV 5l /p93 o)lad /s Jlw / SIS slacilS 0555 5 pske

9 Gy Sl g p (S AT ) S ger el AL plome SSU

S 8 585
A Lo e 5T (S g s 0

QARYZARVAL SRR Fob OTAF/0¥ /00 w2l 5o @)U)

s AS>

Ay o o g Gl Ol 4 5 bl 5SS p kg e e ae st (gla 5 b s A Olpgs s DL
Lo 25 5 (AU i gla S alS gl o ol 51 (K dl axdls OF 5 S 5 e plio (A5 Fslite sla 1 A1 o oS
S 5 S el (SKE5 A 5 Seosed Al ST ) sl ol addllas ol s gon 3l g0 5l eslinad
23 YPAY b Ole 5 58k (B 1S5 4w b (Bl SulS 2 b B 53 5 oy sSU Spon Gl ol 235 D)0 i IS
5 CRd 53 p B ka Y00 5 V00 B0 i) Sagen .x,dtch.ﬂ,Lg,;‘u (Gt ol 53 el ys |l g ST el SLBL e 0y S
JBsAS Ol (S8 5 S slaws cady; I gb) e J§ S5 dsid 5 S5 s Sha 2 (055510 510 0) ol o503 4w
s bady; dsb ((Sas A5 oad 1L a8 ol OLE i (88 1E abiol 2ose (s g 5 S Shed 5,8 (JS s b a
RS g S gor el 1 e3lital Oy 5 595 V0 6okl 53 b sl 3 s Ol it &S s sbay (3L Rl g Ol
A RalS e (S35 25 ol ol b el sty oo el 2 53 p 8 e YO0 558 5055, 0 ol 533 5 38 Llade
YOO 05 gam (Ko gop ol by SO 5 S dS 5 Jhd Ol A3 55, (S 5D @) JB IS slaer K, e 8 5 b S,
Iy J=5 sl ot a5 S p ol iy Jsb pd s 58 (JS Jo IS b Jds AS @ b s S Olme i) 55 p S e
) (Sts T e S aSal pesdle o gt dol ) 3 08 o YO© et 3ls G2alS 1) g 5 el Ol I ta1s 2l 331
35 ahls o3 54 (Soo ot ool 5l e3litnl (IS gbay MB35 15 5P 8000 5 K58 d G SRy il s wls hals

b 2t s n IS (bl Lss Sl sl O

LSL“JS (Y) J.:)‘J)‘}&JMLQLAJJJ ole VY )\JMS}‘L:.L\: J—Ju)\ ‘-’Pd‘j‘)—ﬁ&) CJ—JMO‘}Sbc 6LAJ§
S dab s (W) 5 ol os 5 5 Ul a5 )50 sl g Kien b g b 3 o LB e sl

g_fb] olii..v\é ;g;f.:.:.la CL..A 9 L;)')}Lis LS cJL&L L;w.L@.a ajjg A
m-solgi@araku.ac.ir : g ;S Gy (D30 J stns®

4%


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

VWAV Ol /55 o 5lan / o Jls / SlaldS glacis g g3k

ol 5l i el s Jlis 45wl Gl Ll e
oo DL als dew Al Il o)l s e
Sl b o el 1 SG s anl bl R b
S S b e geime gl 2553 S5 b
Db 0 Sy il g slis 2l daulsa bies
43 ;.ﬂa_;:@ e (YY) S o iBge |y Joku ai)
Jolse e 5 SS9 Ol s30sleS DY pams W 8
Si bl j3 sy 4 QLS a5 Ld, 5 e Jases
ol I, 95 1 olwas Sl 3101l aile Kastans
S St s il bl (F) oL 5 g3, .(\Y)
SN pme (o0 5 Ay oS e Jas gla LS
Ol o Glass0 8 5 Slsss Jolss Gk 5l &S el
oy 2alS 5o Colg s 5 38 e il pma s
5 A Al Lol en g LS pl ply S e
a0 S5 55 Aal iy OS5 a5 > Shes
Ll ed e Sooser sl (S sl il a5 a8
S oS el S (gl iyl 3 Sy S elS
S 3 PAL s a5 LG Gl oS e sl
SHL V) L sdalin oo sn slaosS L (K har S
53 PAL C b 215055 | alia gl (TF) 015es
LS a8 sl
il 3 s R a5 sl ke
5y Sliw o S g Al Caliie lac bl
L bl sy (St 5 S (5 i S 050558
S onl S 5 oS Gl S o Rl s eSS

.Jﬁ

L s, 3

Sl 018 5 0L e

s SIS 53 WY Sl Ol 5 5l b a3, ol
535 JosSh oo (Sl Sl pyle o5 S
IS a3 OIS 5 LSS b bslas SUlS - b I

s Olps e Al s (sla S 05 8 5l des (8lis )
R Ty B Ol g i gl S
o3l 5l Sl Taget erecta —ole oL Ly sl 31 658 (g iax
seSpsles L Gle LS e 8l sl
Sl S ila IS 55 il ane 5 Gaes gla S
V) A2l losed =50 3 L (il (i 205
Ol iy Ko sen 3l g0 a5 Ldaiee (FY) O 5 i
5 b (S SNy u IS I sl 5l i
el S L e (AU s slad S e S5 s S
3SR Al (Sl del s a4 OS> 2B
S Sl Olimn ity Sonseh el Npd o oo (n 5ep
(Senser Aol Sl oslaial Loy pel g oo Jold 1) Seogen
5 Sl @ i O e (55,5508 Y pame A5 5B
osli il iLd sl Sopson b S s bt o
Lol 4 olS il Seasen dewl Jas 00 (YY) 255

3 4o 3 5 Le o OF 50 5 OF ditee o 5 it

Comd o 5 (g e Rl (28 ol JUaD]
ShaS cul pl desl Ko sop Conl RS e Sy s 03l
i o ole il sl 5 ISl G, b S
S Gkl a8 eSS o S s st
355 53 e 53 35 50 SN ole D S dibes
G Ao 5 3 e i el 3 B se o led e 0 D
3 L 15 e Sepon Al il e 1y alae oS
n s g gl g 5T Oln 2ol e 035 2 ol
& S g 45 2 53 oS IS 5 slacnSs 5 a5l o5 5w
Sty 21 5 e 5By S 53 g s S s i
AOWV) das lsilly s Gyl ol 5l e
T lad s L 50wt (S 25 oo
5 gt Gl S 1 O Gl S e
SUT e 51.008) 553 o oluns| T 5l 5 o 5
o ey M) JRalS OalS S G5 g
Sl Les Jslo a8 el gl la i as

A


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

s Ay Dlhw sy SEF 5 Son g el 5L g S3U

Fd 3 S S (g S0 51
g WS SO LSS e Sl ele S SIS
b 5 S Ol o gl A Ol sl
o3la ol (VF) O 5 s S 5 (Vo) S 2,y 5l i 5 &

...Li.sjf

oo n b))

S gmd OIS S5 LSS o 5l ele G 208 51
3 ot i Sl baanalS s Ol 5 A3 Ol bl
3 5 eslizal (1)) 0Kas

bl Jebow 5 500
3las Slls & B ST YT PRI IS |
@bl LT 5l aslial U ol (glaesls .02 | >1 (CRD)
L s (9.1 i) SAS e 5 s s ANOVA
Sl 03 5l e e Sl S0 laals i O g
Sl o ol 10 Jlez! mlae 3 bajles :Sle &bl

o g s

o 4 sl Ol Laesls Wbl s ) ol s
WSS A8 51 Js s @ Jhs kS slie p (SAS
S = 2l i) Jsb S il (s S 55018
Sl il s el e glaazin 53 S oluad
Sengen Aol Bbdshoee als OLES (Pe/0)) s e
d Gl g AL (S s b @ Ly S slis s
sls 0L (PSe/o)) (sl ms sl S sluas 5 andS
@ b5 IS g5y S denl 5 S S blie S
Job 5 poedS G (ol o S LS (S b IS
5 e ais S sl gy 5 ) Jlensl e 3 )
sls OLES Sls e Sl 10 Jlaz] mlaws s &S sl
Y5 sladsi)

£q

ol 53 So s Al Jols (LTl Jl Jele s ||
r})d_nl.c_}()_:‘?ljsfj_f&\,f\'0° Voo D0 o) sl
A5 (055,10 Ve ) mhaw s > Solel slaeyss Jols
s JS U SL oy ali 3T 3 s her IS slasdy
ol 5 S S 5S Gl LS e 3 Gy 0BG oS ,2)
55 L5 a3l ¢ o S 28 VYAY olo 3T ol sl s
i 3 208 ol 5 sl 55 (S ol al s
Jze e Sl VY gLl 5 el Ve wlas s L Sl
(als 555 S Sl LS 5 Jels cliS s Lus S
Glas Sl 5 (V1)) il ) Jsems St 5 asls
e msb 5 e 453 YO 350 Ol 3 SIS
gl il 5 ol as lalis JLas! 51 s 35 /00
e Sl a s (Suis Ot Seopen dowl (SL gl
03 el s gl 5155 okl slaesss 5 43,5 | | asia
G S a0 gas ko 2T U (el JUisl 5l ) WaolalS

A sl

S a5 S5Ps e Olaw
33 2 olS g alh Slis p bobes Jl e » sk
LS e S sluws (i 5 poler o sloazin) wis
G aday dsb s IS sl 655 OLL 5 5 Ll il

REER

Lo K55 (5 S 05181
Do OIS S LSS o Sl ele S 308 51 e
3y S 0lS 5 Jody IS Ol 5 s Sl slas
G NS o 8IS i gl 28 5 1S e
oslinal (YA) 05 5 Jbemed (o) 51 455508 5 (1) 0500
Gl Sl 5 TA Oyl leslas Sl G Al

(CE) Jv\_‘ fﬁ}:ﬁjj'&:ﬂ‘ OKZ_«:J JL«:_}J HL}- J)_LN
(4400 UV VIS Double Beam Scanning Spectrophotometer)
C).a J}b_}b_}a J.;;J,Lsdlj??\‘}?\‘a ducjﬁ J}EJJ

3,5 Pl 25, Gl ¥V


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

VWAV Ol /55 o 5lan / o Jls / SlaldS glacis g g3k

@\l AT 68 g k) Dl (KE 5 5 St el e gl 36 Y D

MS Sl ke

oS, sl s, sldas s, sl .
Jf ‘ = S S i sk LC ST
e o n s . . : . T
Flowers 1]
Number of Number of Number of S.0.V
number Root length DF
leaves (™ week) leaves (Y™ week) leaves (Y week) (mm)
o /YT \ZARL o /Q¥"s o /FQO"S VFO/VEDS Y Humic Acid o s Al
YAAT ov/fY VY/ANT O/AA™ YVOANT™ Y Drought i i
oY AVY? Tate oYY FOEEY s ST X S
Humic Acid x Drought
o/o¥ Y/YV \VAR \/oY ayy/yy YY Error L=
VE/AY V4/AY WY YOV VA0 CV =/ &l 5 o o
**: signification at the 1% level, *: significant at the 5% level, ns: not significant
5 om0l (M) S s S e oY 51, O aiyy Jsb

o gt Al 3L s a8 sl 0L (VA) O, e

Dy e bads s dsb RlBl Cose s e )

sS/ﬁ sldas
S5 (535 Sensen deol 5B (laSls sl s b
03 S QLS Hls e ol {’JL@TJN" slaazia ;5 S,
(P<o/o)) ools e sy S glajlas il &5 JI>
5 S A5 e e 3 e () ) 3l 0L 1
Q)Lﬁﬁxmjsgfﬂzludbuy&y@l
aia 3 S sl o piy S (P<o/00) 513 OLES s jne
253 5 Saged Al ;1) 50, S La Y0 o bls L i
men b en S slas 1 S 5 A ol 05 2y ol
i 0555 V0 olal L35 53 s oo s Aol 5l 2 hale
D AE S Tl s e s el 3l slac e ]
S pslaws gy e b ALl 5l 1 S sl Lgs
33 S ke 00 o lale s S ajlag b 4 o
o (1 IS 5,8 Jdss g s (Si i 3
350 03 () esls (63,5 5 s> (Lo el Sl (il

Laains dpb oy Soopon dol il o glan 36 4z S
sl Ll lime 3y St 2 3Ll s 5 ls pme
aiyy dsb i () Jade) sls LS (P<e/e)) Sls pas
Y00) oo et ol Sl (2 40 by n (n e YV919)
Jsb onrmeS sagpeiss Ve (Six 555 (il o p S L
Al 5l s e b e s (e o Vo £/P) ay
(O JS) dal sy 55,10 (Sast 25 55 Js S
Al odea dlg e s ol OF) bl 5 o Ll b
Mo Al s ol min e Sagen slpe ke
S Ad ile gt obe Ol s 2o dle S
P et ) S oSt Il e il G b
F) i o Lty (Job i) Rlpdl e diteen
o Ay 48 izl Ll (M) b g 5 Ollabe ¢ puman
S e Sl S (S 15 Ll 5 s e
Sl Gl L lat) g 2US el l o sd 8 Rl
L aS sl pbolel St 5 des gbaaY 5l ol iy
Ay Slada ) e SO L35l Slen s o] o

a.,\..:vQLALS)JM)le&‘f))&i)@fﬁ@bvbb;&


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

e

Shd o S

Sop 0 ]

S SRR

o

J

5

SR

JUESTJTUSTS JOU SU [OAI] %S A} I8 JULIIIUSIS 4, ‘[ 04 Y} I8 UOHBIIUSIS,,

oI oD g = AD

A% 34/% Qe/4 AAL /3 vi4 [FYAN
= I01H AA Yi/e A/ \eife \sige A0/\ Ae/e Qg/e
POV dmungx WSnoI
s s - s wle/° Qo o/o wle/° e s wOVIVA whdle wAVYVA
T e x 0 et
=27 =7 wsnoiq A Ll Ao g R AL WAV/A AB/ 44
I~ «¥ 59 proy oy A oA wAL/e Wb/ Qb7 SV VAW AV RS ILEAN
. (47,3 3w) (a],.8 Sur) (m],.3 3w) (m],.3 3w) (m],.8 wm) (wy,3 8w) (m],.3 Sw)
AOS ® [[Aydoory) q [[Aydoro[y) © [[AydoIoqu) 1elo], prousjore) urjoiq snroydsoyg wnmne)
Qe - s \ s Fain 7 a {5 55 i I s - : N sy ek gt BN s s 55
. . (FSIE a1 SIS0 Ly (FOSIE Ao ) (SIE SIe )y (AP SI o fy (RS fdfta )y (RS et
T S e sée q sieeT s ST alia el g

Ang e S

2P g 9~ 2 e Y W € e T € oo HEFCRT o oD i

[ 6T-£0-9202 uo Jrze nrids( wol) pepeojumod ]

[8'9°2'6°26€T'28068002 T°TO0T 02 4O ]

V)

[29'Z6'1806b/25Z62°0T (10a ]


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/€jgcst.9.2.67 ]

300

250 4

200

150

Root lenght (mm)

(o shool dy) Jsbo

100

50

ey bLqu’/f_g: ”M/r&; Jl / glalselS slacois dﬁjf}lﬁ

® Five days o34, &
"+ Ten days s3s, -

= Fiveteen days o35, V&

o] 50

100 250

[ R e
Humic acid (mg L-1)

@B AT 458 g S ks Isb St 5 bl il (slao, s S S

i A28 )8 5y Olal

1.eaf number in 6rd week

M Five days 3,4, 0

# Ten days Ve

LN

> Fiveten days .., ‘o

100 250

Gid 50 o7 ) Seepem ud

Humic acid (mg L'1)

i AT 458 (s S ois win S ol Seager dewl 5 (55l il glaops LY IS

Sl e ssbay o Sas atls RS Q\j;p@stl.,\xS
AS G a3 S 13 S el L e 36 o
sl ccj})@:uﬁﬁe)jél{ftj).) rﬁ&:ﬁ\"" C_,Jiu«).)
il (S YY) sl & s P 0 s (IS 0/89) IS
ylyﬂuwhb\j@&ﬂw(ﬁw\iyy
sre\)sjﬂa&}@\ﬂfdudfjww):;;s;ljdw
3B e s ik Sl 5 S Al e iy
J=1s 0 plie ole Gl Al Slie jobe Jll
W&‘P\Q_ﬁdw\AY;ijwjhlﬁf
Aol i I s e esls cid 3 Shas 5 SIS

Laanl ool b bl e ialesl cpl s IS slaws p Koo pen

Olals 55 S sl Juulisl 55y S Al SUIg
Slen Gees ol glaasl b &S Wles S @l _Jlae Cilzsie
(T9) OS5 (o Shaold (5 08 (5155 53 oaman 215
Slye i Jl 3 50 WIg e S aldes il 5l aS sl s
Gl s ) S Ll Ssasaacd Sl 5 Sdas
53 S 3 [l L aS wil salS slaw y plie ole

Syl calas Sogn Aol 3L sk I 5o J':J“Laj ol

XS slass
e Sl esls S0l anslin 5 il 4 e
S 2w Koo sen dowl 5L sloms (P<0/01) Sls ins
Seoser ool 2 03 oS e Voo cBle () Jsin) 5

J‘M)Jﬁ&ﬁﬁ)}bmﬁd\ﬂwwﬁwb

\Al


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/€jgcst.9.2.67 ]

3 b Do g p S 5 5 St bl (Shd o ST

S5 olass

BFive days ojq, 0
%Ten days o3, -

# Fiveteen days o35, 10

0 50

100 250

G e psF (o) Sngem ol
Humic acid (mg L)

@l 3T 455 e o IS sl Ko gop ol s gl 5 55l e slae 50 ST ¥ K

25 - )
B 55,0 s)ka! 90

% E 2 7 595 Ve okl ye0
© "o L BTYRAL S g
3 215

«
iz
X %.. 1
g
AN
2 Eo0s

0
control 50 100 250
G 5 p S (o) Snged apd

Humicaci (mg L)

@l BT 855 i S5 J35 S Koo gop ol il £ s 5 55l e glaey s S Y IS

S o 55 5205505
) el i a5 Soagor Al 5 (S 2 3G
sba Jy IS e o (b Jbs IS Olse 5o Jilize gl 5
Jsdr) sls OLis (P<o/o ) s gms osls A5 55,08 5 IS
53 ol 553 SRS sl 0L L S0le avlie b (Y
> o (53 Slne 1505 S o el
DLS (FA) Qg 5 @l 4 olwil 51C 50 F (sla JS08)
oL s S mia ol S 5l 5 58 s s Jids IS &S Llesls
Lil 5 53 s e GRIB b i sE e o DB IS

\al

S35 290 S b S5 G s il L s
03 5 sl Rl s S sen Aol 2E e (F) 015
Aol e U 1 e ()t | LS 5 Sl aden
53 Al slAsS 5 IS Jas (JS ZnhS (1B S
655 Slallas s (epizman 3)ls Coillas dode J NS
Ko sed Aol a5 U o3l OLES (FF) 0L 5 00w o s
U (Phlox) .S, |5 5, Slee 5 ud, glaaxls
5315 il OF a8 o)ss 5 anils (ls ime 5 e
Songp sl Lo 5 5 bl IS 5 S 0550 5 IS sl

A il )l


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/€jgcst.9.2.67 ]

G os S resS Geo) S by 5

Total chlorophyll (mg g! fw)

(=] —_ NS W
[ N " N - RV, B VS I ]

ey bum-[b/fjé UL‘*:'/V'C-; Jl / glalselS slacois dﬁjf}lﬁ

BFive days ojq,0

% Ten days ojg, -

‘Fiveteen days o5, V0

0

100 250

G 2 e Gl o) Snged S
Humic acid (mg L)

WA 655 i S8 US S8 JS p Son gt el 5 55l e glaesgs S0 S

1.8
1.6
1.4
12

(5 039 5 2 £55 (sho) Mg,
Carotenoid (g g fw)

B Five days o), 0

7 Ten days o9, )+

# Fiveteen days o5, 10

50

100 250

God S o) S ool
Humic acid (mg L)

sl A1 48 a8 U555, Ol 5 Senged el 5 5lel il glaey g 3P S

5 S del 3 s by mls 3l (e
ol e Sl a8 ks 0L (g s slaes ) (S
S S ged el 2 3 fjf e YO Sl 3 eSS,
Sheslial Ly copl plis s S edalie 035y oy (S22 25
G V0B (S A5 Jlesl 5 Soasen el 5l glaclle
oielasl ol 53 A5 5508 5 LS s IS @ s IS Ol
e (5 50 F la IS8) s S bis dals 4 o
ol b b IS Slke ol 5 e g Aol L5 lale
5 dmBAS Ol SRl SIS S50 a2
22 b d s D poas S g el 5 8L s 158
e (Vo) (835413 ((F7) a sz sle akesr Sl cilise OLaLS

ol S @L;;L_i‘«_im(f) r_x;fj(\‘o)rj:jjj

dd s JS Olps J2alS a8 il s (FY) S0l 5 ot S0s
Gladlseoly Il s aalpdlan by e S 25l oa
3 OpldenS s o 31T SISl sl b 53 O3S
AR i 53 (F0) L pd e Lo 505 pl 4 S o
g 5 LIS S (S s S rals Lol S susb
Ol GRS b s Rl 2550 53 a2l S () As S
A5 558 Oy Bl 2l 55y (Ko 5 b Ads)lS
Jos Ji0 S ol SO Ol Kl o (SO 5 b
S I 55 0) 22,5 Jobs I8 i o 2 Bl bl
Slaas S 5l ol e 55 cle 4 L5 e O Jlie ials
esliiul 45 513 0L aallas ol gl (F0) il b O3S

IS Sobdnim s Sy 2 it ol Soosen dl Sl

V¥


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

3 b Do g p S 5 5 St bl (Shd o ST

G oss S r dsessSee) Odsn
Prolin (umol g fw)
[\
N

& Five days .j,,0

7 Ten days ojq, \+

“ Fiveteen days o3, 10

100 250

G S o) Soomgan el
Humic acid (mg L)

i 3 658 i JS s Ol 1 Sonsed ol 5 T ilisen sloey 0 bV IS

el Sl pen Al b3 il o 2losl opl s ol Jle
() SLan 5 15 4SSl 5las (s Wy 2als
Sl i 4 ol Ceslin Snpes dal &5 dils LB
Ay gn B 4 ekl o 3 1) (S 15 k) as
Aol leslinal Sy g5 A5 2l (gl (s e oS
S s S pdlel (F0) LSe35 ) (ppomen il Sngor
3 S el le SO glacS 5 51 eslinud
Sloysn Oy OF o b 5l crul Sas oS Canl oo s,
5ol G an S50 g 35 Sl 5 305 2alS | ol
3,58 QL) py 55 LS OLS 3 Ko i 31 als
3 LAOM ST 5T o Jlad Bl 53 o Sn o
1S 03 b QeS| Pl 5 I e 8 S

R

e
Ui 5 Ll Jmlie 15 (Koo (55 5 Koo gn Aol
bl (Y ) ols OLis (P<e/o V) Sls jns sl jaud
Ui oS 255 okl 53 LRl L da Sl alie
0S5 oS shen /A7) O Hlie (o S 5 Sl 2alS jans
Sl eslaal O 5 55510 okl s b slas s (i 035
e ol e 2l ) el st S pes Aol

Vo

LS by sl ole Gl AG1580 sl Slgsean
obe e s st B S Sl 4 e Ll e
3,505 oL w8l 53 age g 0550 (18
Ol S Al 5L glacls 5o (ol ply (YA)
ool 055 o st an (e ole Ol
g arsy olS s 5 s IS Olge O Jlisay 5 das

M8 e il )

BT
O (oSt G5 G5 L e gl ol il
O o Sm g8 ol Cale 2531 L Ll bl il 580 ol
FEIYN) s Ol op i (Y Jsd) Cil 2als O
335000 (S S 5l 5 (5 055 08 2 Jses S
W/O) Sldie o aS 5 Son o sl Sl esli il O30
33500 Si (R L les 02 (5035 5 2 Jses S
o el Csay Songed Aol 1) 53 0 8 e YOO 5 08
Sl o s W Ol s 5 iy SE A5 Ol
Ot o 5 et 0 3L Rl (S A5 gl
Sloesss JS Jsb 5o Soager dol SRS LI s
S5 AV ) sls DL 35 Sl s s JoalS (S
s Jsle el S 31 s oo oS il bl (YY)

OlalS s (g el Sl el slaes LS)}*:J&TVSU;J


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

VWAV Ol /55 o 5lan / o Jls / SIS glacis 046 g3k

59 ®Five days o3, 0
45 4
1 % Ten days s, V-
4 2 4
:% :3 35 - # Fiveteen days o, 10
=11
3 .
18
N =25 -
. %]
2E 5
L=
2815
4 =
N
0.5
0 ; . :
0 50 100 250
Gl 52 05 o) Scsagas sl

Humic acid (mg L)
@A 65 (s jinr S8 i Ol Ko gt dl 5 ()l s (slao s 3L A YK

s (Y Jsdz) sl 0L (P<o/o) s sne Soslis oS
033 Sl Ly aS sl 0L a3l el s e Sils i
laasl (4 JSC2) 5 ey jtalS odS Ol «$kel
SalS Las el ol LS (FF) a8 5 e Sl
oalS il s e Sl S 08 s e sb
S (9305 s 4 ol a5 S Cdr 5 L
o S 5 Ll s W e 2l (Ko B
Aol Gl S Ol (G n s DU s e
oS e 00 b Sngen ol lale 21531 L s (g5 )
OF 31 i glacale J5 el (il oS Olge 3 5o
S Ol i oS S peo opl 4 SIS RS @ )
bl oss Ly sl 53 (i 035 p 5 0 S ke YIAY)
S 5 Somsen Al 1 03 8 e 00 5 )8 5 55,0
b (i 035 0,5 e S e VYY) Sl
Y0o bl it s S v i by ey
el 53 A IS A Jole S el 53 S e
St Al i 3 endS Ol 231 e (2]
Aol 0lis 48 (V0) ol 5V STs b b ol Ses
S n Sl el e a e S gen sl e Sl eslinl
Al LU 5o sl e Lol s dor (A5l a5

Syse 5 55 sla gy 5o (YVv) Qb&m;;ﬁsji e

SLa Al o jiws 53 S g deir o oy D3 4 Dlid Oy
DS e Ll 53 hlasl nl 53 (FY) 5,8 s 13 olS
O35 055 oS e VIOV 5l i Jllie (Snsom Al 03 5
033 005 oS e oA sy gy (S A S
V0o 03 LS a4 s il Ll 55,10 (S A5 S
i i e e 53 S st 1 3 0 S e
oS oS ke YIOY a1y jaed e (635,500 (s3kel J59)
U8 2550 00 Sl cpiar (A JSE) ols b S 05
Gl S il Bl 55 jaud Olpe Sl (555 Seoser Ao
Sl Glssean Goded ol glaasl b oS ol ol &) alS
e ke s i 55 Sor st e e 3
5305 St (19) Wil olS s i o3 g 5 i 40 e
ey i B ey ole Cd (1l () ODSes
A L S gt el g Lo 53 1) e 5 S
= S el 2 b alaT 53 (T0) OIS 5 5
5 e e g w3 S o ol 8 A8 53 w0l p S s Shes
ORI o e 5 A e (I (G el oL

.Jﬁ@bﬂw

S

Olsn 55 Ll Jmlie 5 (it 25 5 Koo gon Al

\%4


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

3 b Do g p S 5 5 St bl (Shd o ST

50 -
45 -

Calcium (mg g'! dw)

(S22 09 5 5 p)5 (ko) peedS

B Five days oj3,0
% Ten days o34, -

# Fiveteen days ojs, 10

100 250

G e (shoo) Seogen o
Humic acid (mg L)

s A1 658 b J8 oS 5 Ko g dwl 5 (5l e (glaoss AT A S

Sls Jalsly de o Ol ol esls 0158015 aus 9 A 25 )8
L St i e sl il S pen Aol 58 ol b
S ol ol s Jaalil sl OF Sl eslizal 5 At o
oAl Cels S pen donl (S s ba 50 e sl
e 5 Camjhos  oland Glas S S 55050

2D g o uI < p2a D

ol Kl
4¥/44vY¥ e)Lq.,ja “ }_..V.AL }}z: Cjb )‘ ;“ouL s ) d‘)&‘b ;,J;v_': 5 w“
Sb‘ amb d)}u B ﬂﬁ}ﬂ k;_.!jl&ﬂ \Ya¥/4/v 'C)j_,o

BSyd e ST 5 p A 0Ll 65 Sl adwypds &S ol

o e S A5 5 S Dl S sen Al S
N N N P N S 0 -3 S QUG PIPR IS
Al sl gl kle (J= plbs S oS Sl ol
ol s L S e sl a8 | S O (S

2l Glssen le )

S S 4o
o S g Al 5SS sl 0L bS]l el
S e S S P 5 s Sl st s
Sz ol ol glaclals 5 )8 550 0 S 5
JS A5 b Jds s @ Js IS Olpe (SO 5 oo

ealaial 3,90 cLA

S Seosed Aol 5 0La50aS 31y IYAY L slas 5 pld S T lmos 6 ondeslend Ol
AOY=VEV L(NYF (53,5LES mbo 5 pske) JLeb pyle analeS (35 Lo 2dl IS il 51y as

s YAD (55,5 pole a5 ol Las] GlT glas gl ) las sls JS A FAY T S Y

53 A5 by IS gl iy sl il o S i 5t e L s ) glale S L3S e el o GL 3 Y
NEFATYA Sl Gl (63558 @ olazws glas s 5 Lo ilen (sl 550 olS Lo, al>

Sl aieen 1S b 5l ey iS50 Sas ((g50d 5 L) Slas st 550 NTAY Lenl (6325 .0 5 s B Y
((OYA (530508 mlio 5 p5ke) SLEL psle (Sonson Lol 2L sl 6 o (Calendula officinalis cv. Ctysantha)

YSA-Y5o

5. Abdalla, M.M. and N.H. El- Khoshiban. 2007. The influence of water stress on growth, relative water content,

A%


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

VWAV Ol /55 o 5lan / o Jls / SlaldS glacis g g3k

photosynthetic pigments, some metabolic and hormonal contents of two Triticum aestivum cultivars. J. Appl. Sci.
Res. 3(12): 2062-2074.

6. Abou-Aly, H.E. and M.A. Mady. 2009. Complemented effect of humic acid and biofertilizers on wheat (Triticum
aestivum L.) productivity. Ann. Agric. Sci. 47(1): 1-12.

7. Ahmad, 1., R.U. Saquib, M. Qasim, M. Saleem, A. Khan and M. Yaseen. 2013. Humic acid and cultivar effects on
growth, yield, vase life, and corm characteristics of gladiolus. Chilean J. Agric. Res. 73(4): 339-344.

8. Ambreen, S.M., H.B. Muhammad and R.B. Ahmed. 2014. Influence of humic acid and macronutrients (MgSO4 + S)
application on growth and yield of petunia (Petunia milliflora). Int. J. Agric. Technol. 10(6): 1493-1508.

9. Arnon, D.L. 1949. Copper enzymes in isolated choloroplast. Polyphenoloxidase in Beta vulgaris. Plant Physiol. 24:
1-15.

10.Bao, S.D. 1981. Determination of cation. PP. 150-160. /n: Bao, S.D. (Ed.), Analytic Methods for Soil and
Agriculture Chemistry, China Agriculture Press, Beijing.

11. Bates, L.S., R.P. Waldren and 1.D. Teare. 1973. Rapid determination of free proline for water stress studied. Plant
Soil 39: 205-207.

12. Bayat, M., G. Rostami and M. Haddadian. 2009. Large amount of water resources and water supply projects in the
state. Acad. J. Civ. Eng. 39: 26-37.

13. Chen, Y. and T. Aviad. 1990. Effects of humic substances on plant growth. PP. 161-186. In: MacCarthy, P., C.E.
Clapp, R.L. Malcolm and P.R. Bloom (Eds.), Humic Substances in Soil and Crop Sciences: Selected Readings, Soil
Science Society of America Inc., Madison, Wisconsin, USA.

14. Creus, C.M., R.G. Sueldo and C.A. Barrasi. 2004. Water relation in Azospirillum inoculated wheat seedling under
osmotic stress. Can. J. Bot. 76: 238-244.

15. Dell’Agnola, G., G. Ferrari and S. Nardi. 1981. Antidote action of humic substances on atrazine inhibition of
sulphate uptake in barley roots. Pestic. Biochem. Physiol. 15: 101-104.

16. Dole, J.M. and H.F. Wilkins. 2005. Floriculture: Principles and Species. Prentice Hall, USA, pp. 533-536.

17. Dordas, C. and S. Sioulas. 2008. Safflower yield, chlorophyll content, photosynthesis and water efficiency response
to nitrogen fertilization under rainfed conditions. Crop Prod. 27: 78-85.

18. Ervin, E.H., X. Zhang and J.C. Roberts. 2008. Improving root development with foliar humic acid applications
during Kentucky bluegrass sod establishment on sand. Acta Hort. 783: 600.

19. Fahramand, M., H. Moradi, M. Noori, A. Sobhkhizi, M. Adibian, S. Abdollahi and K. Rigi. 2014. Influence of
humic acid on increase yield of plants and soil properties. Int. J. Farm. All. Sci. 3(3): 339-341.

20.Fan, H., X.W. Wang, X. Sun, Y. Li, X. Sun and C. Zheng. 2014. Effects of humic acid derived from sediments on
growth, photosynthesis and chloroplast ultrastructure in chrysanthemum. Sci. Hort. 177: 118-123.

21. Ferrara, G., A. Pacifico, P. Simeone and E. Ferrara. 2006. Preliminary study on the effects of foliar applications of
humic acids on 'Ttalia' table grape. Proceedings of the XXX OIV World Congress, Budapest, Hungary.

22.Gad El-Hak, S.H., A.M. Ahmed and Y.M.M. Moustafa. 2012. Effect of foliar application with two antioxidants and
humic acid on growth, yield and yield components of peas (Pisum sativum L.). J. Hort. Sci. Ornam. Plants 4(3): 318-
328.

23. Gzik, A. 1996. Accumulation of proline and pattern of - amino acids in sugar beet plants in response to osmotic,
water and salt stress. Environ. Exp. Bot. 36(1): 29-38.

24.Hernandez, O.L., A.C. Garcia, R. Huelva, D. Martinez-Balmori, F. Guridi, N.O. Aguiar, F.L. Olivares and L.P.
Canellas. 2015. Humic substances from vermicompost enhance urban lettuce production. Agron. Sustain. Dev., 35:
225-232.

25.Jones, C.A., J.S. Jacobsen and A. Mugaas. 2004. Effect of humic acid on phosphorus availability and spring wheat
yield. Fertilizer Facts, No. 32, Montana State University.

26.Kamari Shahmaleki, S., Q. Peyvast and J. Olfati. 2010. Effects of humic acid on growth characteristics and
absorption of nutrient elements of lettuce in thin layer of solution. J. Hort. Sci. 24(2): 149-153.

27.Karthikeyan, B., C.A. Jaleel, R. Gopi and M. Deiveekasundaram. 2007. Alteration in seedling vigour and
antioxidant enzyme activities in Catharanthus roseus under seed priming with native diazotrophs. J. Zhejiang Univ.
Sci. B. 8:453-457.

28.Kausar, A. and F. Azam. 1985. Effect of humic acid on wheat seeding growth. Environ. Exp. Bot. 25: 245-252.

29. Lichtenthaler, H.K. and A.R. Wellburn. 1983. Determination of total carotenoids and cholorophylls a and b of leaf
extracts in different solvents. Biochem. Soc. Trans. 11: 591-592.

30. Lotfi, R., P. Gharavi Kouchebagh and H. Khoshvaghti. 2015. Biochemical and physiological responses of Brassica
napus plants to humic acid under water stress. Russ. J. Plant Physiol. 62(4): 480-486.

31.Mahajan, S. and N. Tuteja. 2005. Cold, salinity and drought stresses: An overview. Arch. Biochem. Biophys. 444:
139-158.

32. Marchner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press, 674 p.

YA


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.20089082.1397.9.2.6.8 ]

[ DOI: 10.29252/6jgcst.9.2.67 ]

s Ay Dlhw sy SEF 5 Son g el 5L g S3U

33. Martinez, J.P., J.F. Ledent, M. Bajji, J.M. Kinet and S. Lutts. 2003. Effect of water stress on growth, Na* and K*
accumulation and water use efficiency in relation to osmotic adjustment in two populations of Atriplex halimus L.
Plant Growth Regul. 41: 63-73.

34. Memon, S.A., R.A.Baloch and M.H. Baloch. 2014. Influence of humic acid and micronutrients (zinc + manganese)
application on growth and yield of phlox (Phlox paniculata). Int. J. Agric. Technol. 10(6): 1531-1543.

35. Munne-Bosch, S. and J. Penuelas. 2004. Drought induced oxidative stress in strawberry tree (Arbutus unedo L.)
growing in Mediterranean field conditions. Plant Sci. 166: 1105-1110.

36. Muscolo, A., F. Bavolo, F. Gionfriddo and S. Nardi. 1999. Earthworm humic matter produced auxin-like effects on
Daucus carota cell growth and nitrate metabolism. Soil Biol. Biochem. 31: 1303-1311.

37.Olivares, F.L., N.O. Aguiar, R.C.C. Rosa and L.P. Canellas. 2015. Substrate biofortification in combination with
foliar sprays of plant growth promoting bacteria and humic substances boosts production of organic tomatoes. Sci.
Hort. 183: 100-108.

38.Paleg, L.G. and D. Spinall. 1981. The Physiology and Biochemistry of Drought Resistance in Plant. Academic
Press, New York, 240 p.

39.Reddy, A.R., K.V. Chaitanya and M. Vivekanandan. 2004. Drought induced responses of photosynthesis and
antioxidant metabolism in higher plants. J. Plant Physiol. 161: 1189-1202.

40.Russo, R.O. and G.P. Berlyn. 1990. The use of organic bio-stimulants to help low input sustainable agriculture. J.
Sustain. Agric. 1: 19-42.

41. Saki Nejad, T., S.M. Hossaini and M. Hyvari. 2011. Calculate changes of bean germination process in the presence
of various compounds of biological fertilizer humic acid mixed with micro and macro elements. J. Amer. Sci. 7(6):
10-14.

42. Schut, M. and E. Fangmeir. 2001. Growth and yield responses of spring wheat (Triticum aestivum L. cv. Minaret) to
elevated CO and water limitation. Environ. Poll. 114: 187-194.

43. Senesi, N., T.M. Miano, M.R. Provenzano and G. Brunetti. 1991. Characterization, differentiation, and classification
of humic substances by fluorescence spectroscopy. Soil Sci. 152: 259-271.

44. Setayeshmehr, Z. and A. Ganjali. 2013. Effects of water stress on growth and physiological characteristics of
Anethum graveolens L. J. Hort. Sci. (Agric. Sci. Technol.) 27(1): 27-35.

45. Sheteawi, S.A. and K.M. Tawfik. 2007. Interaction effect of some biofertilizers and irrigation water regime on
mungbean (Vigna radiate) growth and yield. J. Appl. Sci. Res. 3(3): 251-262.

46.Tejada, M. and J.L. Gonzalez. 2003. Influence of foliar fertilization with amino acids and humic acids on
productivity and quality of asparagus. Biol. Agric. Hort. 21(3): 277-291.

47. Tiirkmen, O., A. Dursun, M. Turan and C. Erdinc. 2004. Calcium and humic acid affectseed germination, growth
and nutrient content of tomato (Lycopersicon esculentum L.) seedlings under saline soil conditions. Acta Agric.
Scand. (54): 168-174.

\A)


http://dx.doi.org/10.29252/ejgcst.9.2.67
https://dor.isc.ac/dor/20.1001.1.20089082.1397.9.2.6.8
http://jspi.iut.ac.ir/article-1-1280-fa.html
http://www.tcpdf.org

