[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

WA lg YF 6 les Vs AL 5 S,18 5 i

Ky caa 05k 5, S5 dmi s Shy F g Shspdl 5,8 50

foal b 005 5 b psp
a9l cann gl &Ksls “53”\.:5 eSS s ‘JL‘;“ f}'b 0‘9;

OFRENTN 1l 5 dy gyl AP0/ V/T 1l s 4 ,)

oS>

b el g5y 8 8L (o &S Ui p Sen gl (S 1 2L lone 5 (S 08 SIS gy st Gy )

9 b Palai s b JJ6 s K,y caa 02 0855 03 IS USan s 5308l oy Oz« SlST 5T 4.5‘-"“'-.'}3i
5 S 5,08 05 ¥t Sen gl 5,508 058 5 (rd 5o p B Yo gV eer 000 i) GBI E s Sn gl 586
2 P ol Sen gl 2o 5 (S glas 1)l 48 als UL gl b plonil sdalie ¥ 1SS YL (S 5 s3Ld sl
A VYO 5¥ 0 Y sadm Ol & S 4 kS 55y S8 g BNL 5 SlasT ST éumﬂ Clad (S g by IS (ol s
Slsles 3 oS p 5 A Sesmadenl Sl 1B L (SE gloles s W0l Ol Kdd dald 4 oo

Aol oS CBlE sl 55 VG r—l}ﬂ SIS AS S5 55 eS|y Sy gl ('-l}ﬂ Clad 5o Ly, cpl il alS AL o
3205 e ) Koo spienl GBI oles 53 S 5 Oljes 3l 2alS OT Clad Ol (ale Rl b Lol al 1 oo gt
5 Sn s gy 03 p S ol O LT ol 51 Jeols s 3L I Aals 4 s (i s p S be 00 SIS
I Esl oS s IS oS o o NS g 5 SlenST AT Gl BT SIS Ol I b K gadl (S 5508

L oS g5, S 5B 8L

Jf 6)@.\3\.4 uJu:d‘.o\ﬂdbb}Hﬂ ‘Jé‘g)s ‘)_93‘?'?4 j) ‘&Uu_'w\S‘ dﬁi 6‘.&"4"};] 6.»\:.15 oS

S DS Gl Sepn sl Al sy Cadb 4o dlo

WSk gplol Gltle s g b 5l AL S5 s
6uwk§ﬂ6mpdpg,m,ju{l;\n\yg;\;—ﬁﬁju
o Aledd Al (A= U B ) SN ol g
slac s 5 St el (S g 5150 45 Llesls OLAS s
Ol sdae Slllas (Passioura, 2007) il o dibe -S|
e 5 lu oS iy Ay ((Sa g 5l ge aS Llesls

L oosliesS OV s Caliss oS L0 Sidlsr

4 Sl Ol 530yl b S 0 Sl 5 (G5, IS
Llosls ol L S, ol s b
0% sl laj, .(Bhattacharjee and Banerji, 2010)
5 5 (Rosa chinesis) o slayy 5l olbadS s 25
bl S 5S sla JS oxils s 4 o dnen 3,5 e gl
slee Llans § 13 x5y JNsb Al 5 0lgls
33 odes sbar a8 WL o St JT sl e sdasOlis oo gon

mrtadayon@yah00.com: S s 531 Gy SLis ¢ s sk 557


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

AV Jlo YT ojled V e (aLE s S, 5 i AR Y

Lo S8 5 ool anle S Jols LOlS ol s
P S m s S5 g8 e e o VY o
B s Ly sSB &y st el ol 03,51 ) Uit
Chl Sl 5 Sasadenl 5580 5o b dolal SLES - b
w28 5 (a3 p S e Yerr s e 00 in)
305 4w b (S p sl 5 S5 ,508) &0 5
S basleg 45 A ol s J 28 ol b o etalie 53
Ll eSSl 5 el Sls ey sbaaadd Jlazl 51 an ole
e 00 Ol 0 SLSG 4z 53 e bajles Jleel s Jlas
A bl ole ¥ Doy s MO0 sla el 53 5 2

Sl Sns LSOl e bl by s
Wl e S S ) b S (S
ooy e 1 isb 3 aboldly 5 s il (ol
> A DA 03 e 5 KA 5 mle D5l s 5 LS
SSPnz ety aSelul el gl ol S Sl
Ad S

w8 Slr St BT lam Bl el (g Sl
VB slan 3T Cled Ol el S ALS 6 slas
sKang gy 5l 5laeSty JSLE 5 5laes],y ol Sl
Sy cpds Al eslinal Ol s Sl L (YerY) Saltiveit
i Al e A e T b Sy 5055 05 00
SYse e ¥ Ve 000 S ISl els) V/e pH L
Ao eagle EDTA Naedo ) 5 ety S
SlosSal sl i Sl sl e
Sljger s 5w SlosSal Ve Lo Y Jols Slust,
Sy Lol Sl amys b glas 3 4ids Yo Sl 4 Jol>
Olpe & abol Jyloe A 55 mle aids 5y 000
Sl Sl GYBIS sl 5T dlad (5 So3ll (gl plt o las
258 518 ekl 55 5l0nS| JSLE 5 sl

53 (VAAL) Aebi iy, 5l eslial L VB o 3T ol
b 5laSTy JSLE ol cdled el Yer 25e b
T Jsb 5o (V4A0) Ol,Kea s Upadhyaya %, 31 esleca!
3l ealial b Sy Sl sl o 5T e 5 el £Y

Slge ool pegdle (Piccolo et al., 1992) wcS o S o
S olS a5 S Gl s s (Seases
b Soogapdenl ¢ iags 5> (Dobbss et al., 2007) . ,ls
Sadenl 5 s Al 1305520 T SLS 5 Ol Sl 3l
L S oS 3 o35y My 5 by S e caial
e O S 5 b 5 Se sl L(Sharif, 2002) sls il 53
5 A sbdshe eedsle Sl dex Sl S5 5
Ol 555 Slas Jalssl Colb S Ly s clale o3l
(Y«+A) Ivani ;5 Astaraei .(Nardi et al., 2002) »>,5 .
oS S 5 5o fhe 35S A5 5 S sl A1
dpe Ln S SIS Saprdand sl Shesliad L1 L
o) i (B3 age D Sl (e (Soa e
Sl (8 e S S e b W1 G b S elS
Sl 3 S Sl ) Catles w53 5 w5l
s~a33 5> (Cacco et al., 2000) Ll ails olS als
Lol il sle a5 W S 0l (Y9Y0) 0L 5 Fan
Sl sl cdld Ol (I8 L sagls S 53 Soapen
o Ll el Jolome gl 5 s« GlenST 2T
el ol 0T i 8Lk 5 IS

ST SR e LIS S S BT
DS s S pndond 3,008 b 1Sl 5T 5 e s
23S el gl 55 U8 sy lesT eals 3 g5 il
Al (S A hme 5 (S8 S T ) s
(Jbs A8 (SeS| T Glam sl s Ol 2 S s
S andlas 350 0lS (555 S (LN 5 S s s 2
NG

La:u.':a}) 9 .>|y
Kl Sns & Sasen slpe SIS0 o sk
5 Sl SIS s dass oK) s o) 5l )
oSl (65,5liS aSiils JLEL el oS oo sl
S eslinal b SIS o s ol L plasl e
CiS Lo Al el [ Slise 35 IS 0l Jlaady ) ladal


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

Yo 5 JS S sB Shs S Sespdl 58 S

il (gl eslizul 390 S 4 pu SRl @Y Jsa

(ds/m)EC pH Sk sl (Ao y3) o

(M)D) B2B)

(A y3) oy ui.il,aj:)}ndlﬁ-@lrpya}

V/A v/o o AV

\Y/Vo Va/Y Sl 3 3gm 50 lie

s S 4wl (155Mm™ cm™)
MDA (umol/gfw) =[(A532-A600) /155]x100

oo 3 s @Sl Gl b n s AS el
5 glas bl s eslead (144Y) 0,Ka 5 Irigoyen
5935 4 ) e dsas S VU o B 1 s
T b 0o el 5 o Ikl lad sls Sl Olpe Ll
ol g e by xSl oSzus L e L 010

535 Olsn GSo3I0) sln S s (S eIl
Ol Wilg 5 A& eslanal (V4VA) Bradford s, 51 ¢ S
o Sl eslizal b a,lliwl (glad sloes 5 Lok sas ol
Olsee 5 A8 3 2050 090 50 Jsb 3 e 5 S
b s sdal sy 3,k ovie oy Sl Pl s
3 S0k 5055 e SV sop S e s

Cope a Shask onl tesls wied g bl o b
Songeadeal 5550 53 b bl elS - b by ) S
3Gl oo p Sike Yorr 5V 0ee 00 i) chle b
3 SB o) et ¥4 Sasadenl 5,8 0
s A5 il edalia ¥ 5 LSS YL (S 5L e
O3l bl 5 Kl awslie 5 SAS 04051 L Laesls
gl 5o basled 039 s s - shas A S ¢lx! Duncan
bl Sl 5l WSS 5 A8 ailos Aoys 0 5 )

A S o Excel

Cou g s
T IRy T KW ] PPy QRGO P
308 e 5 Serseadenl i DI (Y Jsdr) bl
5 Sy JSLE Gl ol s Ol O
350 05 (Js ol gme Ao ) Cla‘” 23 STy ol Sl
g 53 Seogadend o3l Sl L VLS ! o

(V JK2) Weesls Sols s lis b A b g ds K

YA+ e Jsb 2 (044Y) Asada 5 Nakano  ~s,
JSLE GVOE Gl i a5 sle dpep by sl

A (6, o3Il ST Sl Sl 5 slaast
AoD
mM J _ min(slope) x Vol. of assay (0.0003)
~ Extinction Coefficient (43.6)
AaD
mM J _ min(slope) x Vol. of assay (0.0001)
"~ Extinction Coefficient (26.6)

Units (

min

Units ( -

min

. mM AoD/ min(slope) x Vol. of assay (0.0001)
- _

- I:m[n Extinction Coefficient (2.8)

doD/min (slop) :azds ;5 il 93 oy B

Vol. of assay: | Jo1s Jslee oo

Extinction Coefficient: s> o 5

3 s IS lae 55 (6,8 o3Il sl 1ae 5K 5 (5,8 051!
o/\ LS esleal (Y4A0) Wellburn s Lichtenthaler %,
53 oy Ve Ol 1) e 0 6l en 0 S 5 055 5l e S
BE 4.3.;9.) Yo Sl “ J“’l? a)L.p_& LA a.\:.;L.u gﬂ'? Q}LA
B J:ﬁ‘j;-ej}:g:aﬂ‘ .b.nﬂj; B aalis; ol jj.:bf.:Lw 92 Yoo
Sy s 6,8 elll e gl Ee 5 Y 6“6}" Jsb
r3adse Bl S 358 5b s s @ Jds IS el
L eslanal

Chla=11.75 Agg, - 2.350 Agss
Chlb=18.61 A545 - 3.960 Aeez
Chlt= Chla+Chlb

@ L5 lS chle 35 4 ChIt 5 Chlb (Chla eyl ol 55
dsb & 5 el ekl Ol Ol A) MSL e S 5 b

(A8l or oy s Sel lavr 5 2 50
o3l &l (MDA) &sllgs0 b gl g5 o3Il
Novacky s Popham i, 5l asuigsodle (gl g 5 S
3N lazge Job 3 de Olpe 5 A eslizad (144))
Olee A (6 S 03Il e gb s Sl o&ziss Lo 55 520 5L OYY

sl Casl s s dae sl esliad b asilgao b


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

AV Jlo YT ojled V e (aLE s S, 5 i AR%

i by il 5 8 S5 p glasls p O 52,18 0528 5 Soogmpidonl SIS 4 bgpyo pibols 48 guls <Y Jpux

&
&5
Sl Skee

S s ol IS s ls b s ks a s, ls CRIpa] JSLE SVels PR i e

Js aslies Sl ST, sslsl
(V2R VAV o™ A Vet Ya/vo™* YY/YEH VAN O AYE* Y S gotdon]
ALSAEVIS P YIS b ik ¥/a® Wa* VA YA g \ 58 ogs
DY ™y ERVAVS £V YAAV® rw VIAF® YA Y 335 o5 8 oo gt
A e eeny \/¥Y0 VA 8V VY JAA AZNS Ve elesT el

V/AL VEV VY 0/00 Ve §/8V V8/8) g/0v VAT (1) Ol ph

s s 8 NS g s 0 ck.ﬂ 23l fwe 1 (Ao 3 cb.ﬂ 3 ,l5 gome sk

5 a
3z 4
J 5 3
.E_EZ c
AR

0

Control

b b
1000

2000

O 0 T e -

O b By p) Ky s o) sl 55 8 YUK 03l Sl Ol Kool il slachle S6 -V S

(ABb g o851 05051 b Ao 3 ) sl gelaw 53l fine g5 39 g odins

Sl sSal o 5T C b (Sn ol ke I L 3
chle Ll S lasles 5o bl azdl Sl 5last
LSSty Sl sSal 5T e Ol s gondd
Sl 4 by sl e i (7 Jsir) sl tals
2 d5e S ATY) Seosandead 2 36 S La0r S
4 bosye 5 O Callad Oln 02 20 5 (5 055 ¢ 5 255
Aol e dals Hls

5 W3S ) o T ST ST e 53 G b 51 OaLS
el 5 s S T el 5 5)8) el 5 GYBS
S R 03 ) Jsbe 5 Sl 5 g (S5
orl faamme 45 S o Clablons 0581 e SIS, o
(EL- 5,8 op 5 1) JS Slas! sl el (s 33
sdalin jol> g C’L’ > Tayeb and El-Enany, 2006)
ST sl T Clad Ol oo gadad 38 L oS 3 S
dld Sl o5 4 Gl ol 8 Ll o (R S

ST SISl 03 1 o 3l (81 ST ST s O

O ol smn il Soseadenl Slag oS sls OLL
oSl 53 VB gl el als SYBES b gl el
Sen gl ale 2l Ll 3l il e goado
Ol op it 85 (Sysb 4y L 2als SYBIS dled Ol 5
O e (s a8 5 Koo gordenl 2 53 0 S ke 000 Jlos 5o
Aald Sl 55 (5 035 p 8 2 aids 5o e 5 S VAY) 3
U S gl 5 558 0 gl ( Jrag sl s el s
L VB o 5T b Ol (sl e
0vr Lol Sl OWLS S sls 0LE b pSike anli
A S s g 4 S geadand 1) 530 S s
53 a5 Sen 4/70) Olgee b 5lenS| oy JSLE il ol
Cdlad Ol o maS (sl QLS 15 (5 03 fff 55 4a3s
(Y’ d)J}-).Lwo.\J"J .\AL..:: )LQ.:J ))ﬂ.iv_;fT
Sl glaels i O g5T alal o Laesls ks aylis
Jase glaslas 5o a8 sl OLi doys ) Jlaxs| Cls.ﬂ):


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

YW s IS S sB Shs S Sesmpdl 58 3

Sl 5 S s p s (S st SLo3SS, T Clad 01 52l 6o 5 Son gl e Sl lle U Y J

Ky i o3, gl 5, S w5076

JSJMJJJ_ s3> 05k JSJ:”JJS J.JJJJS aJaJJJS r.:fluJLa.e (..:J;\;,,Jbz.e cble o 5>e
gt b STy Sy Sl STy ISLE Sl 508
‘ (Hg/gFW) ‘ (umol/gFW) ‘ (umol/gFW) ‘ (umol/min. g FW) ‘ (mg/l)

8 A% Vr/1a® v/o® Ve v/ea d v . s
SV Ay \/ard g/va® /g am ® WA or S

AvE e YUy ATARS 1a/6v’ Y © AAS? Veer

e Jxq? \A0ad of+o? Vy/or o/80° v/oA® Yoou
8 A% VY/48 v/o® s vy v . s

R JysP v¥/os® Atk W/ar®® oy P a/v0? ' J

Jore WA va/ov®e /AP Vo WE VAR vy e Voo L
a cd bc ab bc a a e

oA e YA/AY 0/ \1/vY AA AJoY Yoou

A5l o PSO.0L Szl o 53 jls e SN pus Kby S s By O e g2 53

oo belhecdls Lol W) ol s 4 b5 IS (5l gs
3L 2alS oS s IS Ol 2 53 0 S ke Yeee il
el ol I o D15 e L 5 1S Ol 21581
Oy (2l pole 5o ol Cand olS bu g i
52 58 Ospe &S 2l oS Jds IS Al 5o ege g
LS o M s M lr Sl sl
FB B e S @ a5 L (Khayyat et al., 2007)
ooy Ol (Seasppdanl gl 3 05550 Sl s
e e e
oS 35S Sl 0T s 5 jolie ol sl il
S Jdse el (Sen S 5 JS e Rl 55
SO M5 5 055,550 eed slie 250 055,55 ol
(Haghighi et sil S gandsl G5 pzn i 53 0diS Clabloes
wle Koo goadenl S5 slas Shee e U aal., 2012)
(S O5St der (ke sl s sE Rl
(Russo and il aisy Jsb il sl 5 Oland Ol o g2
Few s il p gl S ma ol Berlyn, 1990)
Gk ) s s e e Rl QLS s Slas 5558 g0 oS
Slad sk o ey 3 e 51 (S350 508 Ste G
OlS 5 Sles il oS 5 Ly IS clale (i3l 5 alS
Lol iass Cu .(Nardi et al., 2002) >,l> 51,

i e s L olS ezl agrlge s (ROS) OS]
S sl (YooV) Nazari s Tabatabaie )08 b
Fole Cla Rl 5 ol Gl di Cands s 2 esdle
33,5 o0 55 oS GMeSI BT b b R e S
L5850l (YY) 0l Ken 5 Cordeiro o s iassh 53
Ll ROS [ials 5 5YBE ul g G o b S gen Aol &5
sy oS 215 sl ilSe 3 SlaenS| STl i sl
dsl &S L5 S el (Y4Y) OlLKes s Garciaa iajgs, s
Gl 4 Cuslie 3 Gldas i LIS e Koo sen
ot 5 SIS a5l cdld 2l L sl
RURTFN TP I

b s LS Jo A sbca Jds A gl
3 See g denl blize ST ) bl 4525 s
V ok s JS 5D s A LIS Ol O 58 g
3zl ¥ s 1 bl bt a4 55 L ol s A0
sb@ 35S Ol (5151 (sols pme A S a5
255 Ol Sl 53 Soosondonl Clld a8 il S
8 J3,JS Do i 2l cindls oo 2 S 35,15 5D @
Seagerdond 2l 520 8 Ve Sl by eb s
23 pean 3 Jald e 4 by se 55 0T Olge o %S
Szl 1l 5o Sha Ve cB G S lales


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

AV Jlo YT ojled V e (aLE s S, 5 i YA

oS s lles0 e Olpe JalS el e i
e LS (S5

(Y Jsbr) lols ol Jadr i ST 0S5 5 Ol 50
2 Ol 38 e 5 Seasandand Jlize Sl oS 515 OLES
Vst A s pae Aoy Clahﬂja JS B Ol
o Oy Solo gm0 Soogotdenl a8 Jas o OLLS
53 2l slasles ol wxdls olS Sy 55 IS 8
Jos S sloled Sl Fhse IS Gl n Ol SRl
b 2hdsle 3 0 S e 00 Sled G immen L3S
Ll 3y (Gl e sl of A e (’J§JL~"" Yoo
Verr 500 Sled  bape 5 S nSan Ol G M
D I L el s s S saded 2 55 0 S e
05 p 3 8 O g (S Ol5 0 Sengeadend 5551 IS
S rdyd o (il b Soogandand (ol olS 035 25 51 6
Spe L O3a JWE 5 oder oty ladsle glis
G bS53 amse sn Ol RIPH Csl 5 edis
S sedensl Cte Sl ioees (Ayman et al., 2009) s 5
S ad b Shs s 4 Llg e S s 2l
1 s s aid s sl 51 (5 S sk 5 0T ale nS il
ol a5, s e (Nikbakht et al., 2008) 2L Ly
Lol 2l LS 158 (Y0 0) OLKes 5 Kaya
I o L (S T e e 3 8 e S
Al a5 W5 5 0Ly (Y++A) Sioulas 5 Dordas yooees .5l
1 O Gl Bl o 035 8 dir 35 L 5 0 S50
33,5 (S e g 5 53 0 diS S 15 sla s 5

(V Jsr) Gobols wms dsder s todyn Olpe
03 s Ol 5 S geadond o3l Sl Lads a8 sls OLES
Al 03l S0l gl A3 1 e o3 S o
oS Ol e o8 013 0L bS5 53 0l s Olpee 2 Sn st
Oljee (p s S8l Rl 31 S gl 30 o 5
VA) Seo a1 55 0 S oo Yern Jlas 53 s
st b e O Olee 0 2S5 (5 055 05 03 p S e
(7 JS3) b (5 035 p 805 0 S s +/19) sl

L S Ols aS syl callas (Yoov) OL,Ken 5 Nardi o
533,08 Do s a o (S 58 el 5 Soe seadend Sl eslinal
e Kl e (il D s w a5 oM s
Ol (Rl Kos s ol o5 s 5 s b 201581
g 45 AL alse l oS sl ad sla Sy (Js IS
b o ey 5 IS o 25 Olss GRS 5 (5 03 220
ol aps Jidr ml asdllgsodl Ol
o 5 Seageadand blize Sl a8 sy 0L (Y i)
O3 e o y3 ) a3 TG0 Il Do 0T 308
OF 35,08 g 5 S gonidend Jolie 1 S0le 4l L
o e 48 313 OLES (F J st A Tis30 e Ol e
Sl 53 (5 03 pS p Jsas S /YY) W Tss0 L
YY) O Oljn c aS 5 il 53 p 8 e Yoo 3L sl
Sk 0 Sl bs e (505505 2 dsms S
Slolesd 3 oa oS Sl S5 LB g Sngadend 2 53
i 2l Ly (Al laslesd 52 s 5 S
oIB L (S glajles psas Sl s bajled s
A 5 BTS20 b e Ol e« Son ool Ll
(hle 5L b e slajles 55 WSo o Ll 2l
el UL alay s il el agllsa0 Sl &S Ol
Sl P 48 3l Ol 5 AWl Ol Olse r Soa g
25T 630 e Ol e g b il 5 Koo gl slacdale
G 5 Sonnded Yt s e 4 S ns 2aS
L5 0T530 o O oo ¢ SlteST BT (glag 5T dlad 2ol 331
Sl Sl GBI o 5Tl il 38l a8 ol a3l j2alS |,
ol 2 e ab hass opl 53 SISt JSLE 5 Slas]
308 53 53 Se gl Cale LG AL e (e
W23l Sl el e Ol (L gl 5 SL
53 Seaspdenl (Yoor) OLSan 5 Atiyeh 55158 b
S e b sl (5558 SR W ol gl
5 Nikbakht ol= fass bl alie )18 e 55
oRIA Gk ) Seepadiad L5 5 0Ly (YerA) OLSs
Slacdles pla s dbts 5 Sheest BT slag 5T Jles


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

YU s IS S ais s Shs S Sl 58 ST

0.35
0.3
0.25

(=]
[ ¥

=
(=

(mg/g FW) .1,

Control

0.15
0.05
0

1000 2000

Gl 5o P;al.f) Koo sp Al el

2313 gme Sl sy edias DU wlie b Gy ) sl 5 S odon Ui Seesmrden!l it glachile SG- Y S

G IS 5 e 0330 5 ol ole Sl s
5 Sepadenl 508 L sy, e el e s L
Sl 5 olS s iy Ol JT LS 5 e 1
31y Jlext Ol o sy (nl S a4 5 b e AL
Pl Sl Sl 5 S glajles s &S
LS 50 s e SR sl GleS| ST slag
R

S dase Ol Y Se S gy, S gBuL
Aol il slaclils 0U o oS (g, S 5B
Al clle 15 L 0T Gl 45 B S 15 Sapes
O Sl ol i 55 olS (gss JS B AL (Koo pn
5 S gl 2 53 {‘;L;L‘" Yoor g Veen 0vn bl
e ol o bl B sy (gols pme sl g lel Ll
Sl gme sl dals Gl Lo ble

s a OlFe b IS see Jsb n Sepadend U
Sl 88 315 e DT 53 3 m 50 (S05 g Jlab sloid s
LS o i sl gl glaediS ol Ol s 4 b sl
sy adaly 4 4 55 b oioean (Edwards and Fletcher, 1998)
sl (Nazari Deljou et al.,, 2012) S ,os ela3 5 S S
233 s S dens Sl a e Y] Soe seadnl
Aol Slagd ode w58 S es plss 5 Rl e
N I R e s T T

Nikbakht a3 -plalie s o Jf,a&(bs 3 o e

(L3b o S5 05T b Ao ys ) Jlel prlane

Syl 0B 3 pogr B (s 8 Sl eds 2158

ST LISl 038 Calr Gib 3l prames 5 LS s L
o, YL (Reddy et al., 2004) &S o cble= WJ e 5
Oas b Sl o5 4 OLLS slacdl )3 ol Ol
St Sl 6l 1 Jal 58S il (5 ol (a5 S
5> (Munns, 2002) 5,51 e wal b adyy Lo 51 Sl
VJM S s, S Obs (YY) OLea 5 Mazhar _iags,
L3le S5k Jglome slpe s Lo 5 ey g 53 (S o
L oLlS ;s VU glacale js i ol il &S disb e s
GlS O 5l S e B ald b i
Sl s Sas 5 Cllad 3 S (1B s S s S
asls alS slad e 3 5l s L 5 slawst, GYBIS
Sl belge o Sl ozl s Lol eSiles b
(Ozturk and Demir, 2002) .S » =l |, g 58
Gl 5l Sosadonl (Yero) Gulser 5 Ayas L lal
OLLS 03555 Glge 52 SRl 6l clin Lol o sl
Soo gl (pizan 3gd o 3 Shes 5 W25 GBI o
o il Saadsas JTolS 5 ud g Ol 05, VL L
o olS 53 pless M 5 Ay o e il sladl
Ol Ol Ky s (Sharif, 2002) sls il 1, Wl S
5o 9 ATPase clls 5 ol il Ol S gaadnd o5 3l
das e Bl 0Ll s 1 Js0ds s ST oS 5 e

Somseadenl &gl sl eli2 0555, 08 Jld Ay o B3


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

AV Jlo YT ojled V e (aLE s S, 5 i YV

16
14
3 12
A
3 10 b
¥, g
3 6
R 4
a2 2
R

Il

Control

a
500

1000 2000

O I R

Sl 5 gy ekins DU bt b Sy ) Hgilie 5y JS G sy JS 8 0L L Sonppdnl il glacdale 56 Y SS

35 5 s Sl ole Ol LI el S5l
oslial oS 5 edd S o oLl 5 (Kaya et al., 2005)
5 (Khattab et al., 2012) aas o )58l 1, agdse 5
b Sengeadend Sain il 3 (WWAA) 0L Kes
oo 2050 sl 6351205 IS iS5 eSS S
b Seasadal ALdge sl Ol il 5 sl 1
Slkd Jolo glis Ol ssg Sol ol D
sae Tals sl Jials 1y 8 6l 00d o5 i SIS
P slid 53 B8 3L b JS0se 055 L (e s
gl i e s ) ole Sl eSS ol s @
LS e S5 ol gblis oolul 5 Le
3,03 5 5 55 aeedS 1 SUIS op) (Nardi et al., 2002)
2 Al Sasadend b jled 3 odd Ol S
,\J_u&*suoi(‘tg@uwu;gm:gg,@ slaolgs
Sl (Ken (Soasan slge ol sl (Zhang et al., 2003)
ooy b ol glaslis langdsind bl b Ll
Lles Joe gle ele o)y b Olse
gl B 3yl 4 axg L (Khaled and Fawy, 2011)
Fobs Sl G s b S pdenl oS 55, 0 ez

s Rl s s S B Rl Wl 58 s

S xS
o S seaded Lt 45 255w Ol e IS 55k 4

(a3l o SSIs Oga3T b Ao 3 Y Jlez o 53 s e

Sl 1 S geadend St 6 (Y00 A) 0l
O R aasy (i ia S liS s G S ses plso
oS Rt Ll L Sasadnl S L S 0L
5> s (Xuetal, 2012) Ls, IS sls~e 5 (Heil, 2005)
5SS s sk ol 3 Slluas S (gl an
S AE EIS sk 5o das e I8 00 o ) 8 ses
W5 Sl 5 gesn Jlolse 53 5b5 s S b
03 o 5 S gl (et A GlaediS ol
s (Krishnamoorthy and Vajranabhiah, 1986) s> S _» 3l s
5 sl wps Il U e s 4 e nS sl
o S 53 o I S e S s b
of Jlst 5 olda s S e ilie 53 55 OLS 5l 5 s
Gib orl 5l A0l bl 18 4, J- s gladil o« L
e sk B S s St esle Ol 1) e
015 oo crimmen OYVA g bslasl 5 o) L5 e WO
4 ol (Seaseadenl )8 L g 1 s 4 caS
St osle il | sl pl aS oals aslsl bl s S W 5
o GRIBL S s Isb Gl nl Sl s el ek sl S
Sosd Gl s a el ol SYL glachale Lol caas
(Atiyeh et al., 2000) ki ls e 53U olS w53, Jshome
Ol il Eel (St 1 eslizal s G b
2 ey S olE slge 4 g s SALB 5 oM ole
55 0 (Fathy etal., 2010) oS JT sl b oW glass


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

W IS S s Sk S sl 5 )8 ST

A s S Ve Bl Sl il 2 SN3dnsd s SO (el Sl skl
ok §,Seill sl yatle S| spg o 1 Lt o ri 5 stz s 03,5 b b 5 0l () 5ikie 55 S
sl ekl ple o cad Sy ol s 5 Jaleee A3 (s pend (ionen

GLcble s sk e olS iS5 s, gl S

@b
o2 T dgie o8 Shlasl (aea 5) Wl 5 sl Al Uiy sdiS 5 2l (VYVA) gy sl 5.5 i

Aebi, H. (1984) Catalase in vitro. Methods in Enzymology 105: 121-126.

Astaraei, A. R. and Ivani, R. (2008) Effect of organic sources as foliar spray and root madia on nutrition in cowpea
plant. American-Eurasian Journal of Agricultural and Environmental Sciences 3: 352-356.

Atiyeh, R. M., Subler, S., Edwards, C. A., Bachman, G., Metzger, J. D. and Shuster, W. (2000) Effects of
vermicomposts and composts on plant growth in horticultural container media and soil. Pedobiologia 44: 579-590.

Ayas, H. and Gulser, F. (2005) The effect of sulfur and humic acid on yield components and macronutrient contents of
spinach. Journal of Biological Sciences 5 (6): 801- 804.

Ayman, M., Kamar, M. and Khalid, M. (2009) Amino and humic acids promote growth, yield and disease resistance of
faba bean cultivated in clay soil. Australian Journal of Basic and Applied Sciences 3(2): 731-739.

Bradford, M. M. (1979) A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Analytical Biochemistry 72: 248-254.

Bhattacharjee, S. K. and Baneji, B. K. (2010) The complete book of roses. Aavish Kar Publishers, Distributors
Pp. 260-263.

Cacco, G., Attina, E., Gelsomino, A. and Sidari, M. (2000) Effect of nitrate and humic substances of different
molecular size on kinetic parameters of nitrate uptake in wheat seedlings. Journal of Plant Nutrition and Soil
Science 163: 313-320.

Cordeiro, F. C., Santa-Catarina, C., Silveira, V. and Souza, S. R. (2011) Humic acid effect on catalase activity and the
generation of reactive oxygen species in corn (Zea Mays L.). Bioscience Biotechnology and Biochemistry
75: 70-74.

Dobbss, L. B., Medici, L. O., Peres, L. E. P., Pino-Nunes, L. E., Rumjianek, V. M., Facanha, A. R. and Canellas, L. P.
(2007) Changes in root development of Arabidopsis promoted by organic matter from oxisols. Annals of Applied
Biology 151: 199-211.

Dordas, C. and Sioulas, S. (2008) Sunflower yield, chlorophyll content, photosynthesis and water efficiency response to
nitrogen fertilization under rainfed conditions. Crop Production 27: 78-85.

Edwards, C. A. and Fletcher, K. E. (1998) Interaction between earthworms and microorganisms in organic matter
breakdown. Agriculture, Ecosystems and Environment 20: 235-249.

El-Tayeb, M. A. and EI-Enany, N. L. (2006) Salicylic acid-induced adaptive response to copper stress in sunflower
(Helianthus annuus L.). Plant Growth Regulation 50: 191-199.

Fan, H-M., Li, T., Sun, X., Sun, X-Zh. and Zheng, C-Sh. (2015) Effects of humic acid derived from sediments on the
postharvest vase life extension in cut chrysanthnemum flowers. Postharvest Biology and Technology 101: 82-87.
Fathy, M.A., Gabr, M.A. and EI Shall, S.A. (2010) Effect of humic acid treatments on 'Canino' apricot growth, yield

and fruit quality. New York Science Journal 3 (12): 109-115.

Garciaa, A. C., Santos, L. A., lIzquierdo, F. G., Sperandio, M. V. L., Castro, R. N. and Berbara, R. L. L. (2012)
Vermicompost humic acids as an ecological pathway to protect rice plant against oxidative stress. Ecological
Engineering 47: 203-208.

Haghighi, M., Kafi, M. and Fang, P. (2012) Photosynthetic activity and N metabolism of lettuce as affected by humic
acid. International Journal of VVegetable Science 18: 182-189.

Heil, C. A. (2005) Influence of humic, fulvic and hydrophilic acids on the growth, photosynthesis and respiration of the
dinoflagellate Prorocentrum minimum (Pavillard) Schiller. Harmful Algae 4: 603-618.

Irigoyen, J. J., Emerich, D. W. and Sanchez-Diaz, M. (1992) Water stress induced changes in concentration of prolin
and total soluble sugars in nodulated alfalfa (Medicago sativa) plants. Plant Physiology 84: 55-60.

Kaya, M., Atak, M., Khawar, K. M., Ciftci, C. Y. and Ozcan, S. (2005) Effect of presowing seed treatment with Zinc
and foliar spray of humic acids on yield of common bean (Phaseolus vulgaris L.). International Journal of
Agricaulture and Biology 6: 875-878.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

WAV o Y oyled &V al ( alS 5 S, 5 anl b YVY

Khaled, H. and Fawy, H. (2011) Effect of different levels of humic acids on the nutrient content, plant growth and soil
properties under conditions of salinity. Soil and Water Research 6 (1): 21-29.

Khattab, M., Shaban, A., EI-Shrief, H.A. and El-Deen Mohamed, A. (2012) Effect of humic acid and amino acids on
pomegranate trees under deficit irrigation. I: growth, flowering and fruiting. Journal of Horticultural Science and
Ornamental Plants 4: 253-259.

Khayyat, M., Tafazoli, E., Eshghi, S. and Rajaee, S. (2007) Effect of nitrogen, boron, potassium and zinc spray on yield
and fruit quality of date palm. American- Eurasian Juornal of Agriculturae and Environment Science 2(3): 289- 296.

Krishnamoorthy, R. V. and Vajranabhiah, S. N. (1986) Biological activity of earthworm casts: An assessment of plant
growth promotor levels in casts. Proceedings of the Indian Academy of Science (Animal Science) 95: 341-350.

Lichtenthaler, H. K. and Wellburn, A. R. (1983) Determination of total carotenoids and chlorophylls a and b of leaf in
different solvents. Biochemical Society Transactions 11: 591- 592.

Mazhar, A. M., Shedeed, S. I., Abdel-Aziz, N. G. and Mahgoub, M. H. (2012) Growth, flowering and chemical
constituents of Chrysanthemum indicum L. plant in response to different levels of humic acid and salinity. Journal
of Applied Sciences Research 8: 3697-3706.

Munns, R. (2002). Comparative physiology of salt and water stress. Plant Cell and Environment 25: 239-250.

Nakano, Y. and Asada, K. (1992) Hydrogen peroxide is scavenged by ascorbate-specific peroxidase in spinach
chloroplasts. Plant Cell Physiology 22: 867- 880.

Nardi, S., Pizzeghello, D., Gessa, C., Ferrarese, L., Trainotti, L. and Casadoro, G. (2000) A low molecular weight
humic fraction on nitrate uptake and protein synthesis in maize seedlings. Soil Biology and Biochemistry 32: 415-
419,

Nardi, S., Pizzeghello, D., Muscolo, A. and Vianello, A. (2002) Physiological effects of humic substances on higher
plants. Soil Biology and Biochemistry 34: 1527-1536.

Nazari Deljou, M., Pour Youssef, M., Karamian, R. and Jaberian Hamedani, H. (2012) Effect of cultivar on water
relations and postharvest quality of gerbera (Gerbera jamesonii Bolus ex. Hook f.) cut flower. World Applied
Science Journal 18: 698-703.

Nikbakht, A., Kafi, M., Babalar, M., Xia Y. P., Luo, A. and Etemadi, N. (2008) Effect of humic acid on plant growth,
nutrient uptake and postharvest life of Gerbera. Journal of Plant Nutrition 31: 2155-2167.

Ozturk, L. and Demir, Y. (2002) In vivo and in vitro protective role of proline. Plant Growth Regulation 38: 259-264.

Passioura, J. B. (2007) The drought environment: physical, biological and agricultural perspectives. Journal of
Experimental Botany 58: 113-117.

Piccolo, A., Celano, G. and Pietramellara, G. (1992) Effects of fractions of coal-derived humic substances on seed
germination and growth of seedlings (Lactuca sativa and Lycopersicon esculentum). Biology and Fertility of Soils
16: 11-15.

Popham, P. L. and Novacky, A. (1991) Use of dimethyl sulfoxide to detect hydroxyl radical during bacteria induced
hypersensitive reaction. Plant Physiology 96: 1157-1160.

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

Russo, R. O. and Berlyn, G. P. (1990). The use of organic biostimulants to help low input sustainable agriculture.
Journal of Sustainable Agriculture 1: 19-42.

Sharif, M. (2002). Effect of lignitic coal derived humic acid on growth and yield of wheat and maize in alkaline soil.
PhD thesis, NWFP Agricultural University, Peshawar.

Tabatabaie, J. and Nazari, J. (2007) Influence of nutrient concentrations and NaCl salinity on the growth,
photosynthesis, and essential oil content of peppermint and lemon verbena. Turkish Journal of Agriculture and
Forestry 31: 245-253.

Upadhyaya, A., Sankhla, D., Davis, T. D., Sankhla, N. and Smidth, B. N. (1985) Effect of paclobutrazol on the
activities of some enzymes of activated oxygen metabolism and lipid peroxidation in senescing soybean leaves.
Journal of Plant Physiology 121: 453- 461.

Xu, D. B., Wang, Q. J., Wu, Y. C., Yu, G. H., Shen, Q. R. and Huang, Q. W. (2012) Humic-like sub-stances from
different compost extracts could significantly promote cucumber growth. Pedosphere 22: 815-824.

Zhang, Y., Chen, K., Zhang, S. and Ferguson, 1. (2003) The role of salicylic acid in postharvest ripening of kiwifruit.
Postharvest Biology and Technology 28: 67-74.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.4.7
https://jispp.iut.ac.ir/article-1-470-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.23222727.1397.7.23.4.7 ]

YWY s S SR s SR S Sl 5 )8 3T

Effect of humic acid application on some physiological characteristics of
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Abstract

This experiment was conducted to investigate the positive effects of foliar and soil application of humic acid on
chlorophyll content, flower longevity, antioxidant enzymes activity, proline, malondialdehyde and protein content in a
completely randomized design with two factors: humic acid at 4 concentrations (0, 500, 1000 and 2000 ppm) and 2
application methods of humic acid (foliar spray and drench) with 3 replications and 2 observations in Rosa chinensis
‘Baby Masqurade’. The results showed that both soil and foliar applications of humic acid increased chlorophyll and
protein content, antioxidant enzymes activities and flower longevity respectively about to 2, 5, 3 and 1.75 fold
compared to the control. MDA levels were increased in soil treatments with increasing concentrations of humic acid but
inversely were decreased in foliar treatments. This process was repeated in the activity of APX enzyme. Catalase
activity was increased in low concentrations of humic acid but with increasing concentration, its activity was declined.
The total protein was increased in all of the humic acid concentrations (except in 500mg/l HA as soil application)
compared to the control. The results of this experiment showed that foliar and soil application of humic acid with
increasing the activity of antioxidant enzymes and chlorophyll and protein content of plant increased the longevity of
flowers.
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