[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

AAO- VY tasio VELY olo,s g ols 3 OF ojlad VY o ( aLS 5 S, 5 aul b

0 gud .SJS.LQ.GJ @‘M‘&T qw céﬁj}‘ﬁﬁ& C)Lﬁawﬁ &;.0‘3:.& .\:..»‘ J3| WSS,
d,l.,ﬁ{,s Lyl & cow (Physalis peruviana L.) _adlesd

S 5301 5 Sl 125 UK 4kl F 55 5 alb (g g g e ol A
Ol Olow 3 (Ol ) o&ils (g5, 9LaS suKils ( SLEL pse 055

(OASAVAL AL B BRI B SR VAVVA AR ISR BU))

oS>

cou (Physalis peruviana L.) el 5 ,5hes 5 (sl 51 Cdlad S50 90 5 Slons gt 5 Koo g donsl 51 gy sbiie &
A5 Ll VE Dl s S5 an s bl WalS sl 2 b QB s sdis 5 s S S 4 (bl slleS i e
2 SIS SN0 o) Seager dl i a5 (LS T 5L a3 P2 5 A V) (bl e aw ol LBL5T (slales
Sols e 5 by Ko gt ol (S 3,105 ol 1Al 1 0 3 Shes (50350 b (sollpS A5 45 sls 0L b g (e
S p o i Ol 5 Gl ol o5 5 s olel Bl o 1 oS 5 Shas 5 ST AT 2o B o5y T gl (51 5me
B (A3 40/08) SIaST ST c s ((/FY mg gFW) IS assisls (OA/N mg gFW) JS' 16 ldde o iy ol 2als
35,8 L (V/AY units g FW min?) jlast, o (+/AY pmol Hz02 g FW mint) 5061 ‘_;Lar_}ﬂ cdled 5 (0/4) mg gFW?)
kg ) o5 3 kot fS1a sl sty pdld oS T 515 Aoy £0 (65LaT0S Jaul b o o seb ol S8 s p S S ¥ S
30 el Az g b b sdalie do s Vot (olal Tl 5 55 SUSe 3 p S AS ¥ el oo gt b ok Lo LS 5 (FVAY/Yha!
SelpS 5 Jbs ol Bl b o el o 3 Shas 5 SteSI AT b B s S SIS 3 0SS Y S g !

2 g o0 Sl

S S DS 5 s g S G (1S BT sl T s adS Slels

UL slie s 4 ot b i 53 o5 ol (et AL, 2018 4o dle

s ol s i Sdes e 5 C 5 B A by
(Rabie etal., 2015) ol a3 S 51 5 ax 5 3 40 OS]
oM, S Sl sdes i 5SS S

Sitans 5 SEx Gble 3 onsn | SLLS (gose e
Slio 3 i 4 e JS b 16 LS e 3o
P 5 el (RIS SN B (S

(Physalis peruviana L.) Jld L o pcly S e
Ws 53 55 VY 31 i shyls Solanaceae o5l gl 4 laze
bl OF L oS et L LS (ile ol .o
Ot D) el Wl 5 Ll G A el (6 s S 5 dldies
Olgl g olie oo hls Ulss s €58 (uir opl e S

Alam)w\cijLJ;\wjﬁbdﬁbwmjuf

tharzegar@znu.ac.ir : SG s 2SI Gy SLis s ookin 55°


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VEY Jlu OF o)led NY Wi alS 5 S,I8 5 ol 3 VY

GO Ol L K S el S sl 0L
Ll gl ole aalp sag o Llg o Sasols
5 B s s ensa 6oy 5 ol Gied O,
& 3l 5 (Ozfidan-Konakei et al., 2018) AL 530 Sal
S ol jole 5008 Jos O S dilen oo
A3 13 OblS ady; sl s WBaes ) T 5 03500 ol
L Lly o Sogen Lol (Turan et al., 2011) 55l ool
gducbj\ﬁagﬂSJJuom}u>ﬁ
Sl ol S o 5 03500 SGS S s O (IS
.Lf.«l‘ .)f)ls la o o L;ﬂ} w\ J_}'& QLQL;g .k.wjj
R g e gleS 8 kil s S
oals Olas Sladlas &b .(Ozfidan-Konakci et al., 2018)
53 eSS olanl Sl Sagon Aol 308 &S
Q&Irsdw Lyl i s 1y ol Coslie 5 aalS |y &3 olS
B3 Sl ol ey w5 ST ST Clb 5 s
5,08 4 s S 5,18 ueen (Canellas et al., 2015)
o 33 5 Ad S5 a8 o IS b Ol 5 glaenS| sl
A alS eSS s b s S el Olge
Jjgla& ‘Lf':"i)) Jw:l-) ué\é\iju\}.ﬁ Vé) 4>L:J3 ot:f B &fd}:ﬁ
JS sloms ol slse 5 il sl o bty s (gl sien 0l
(Barzegar et al., 2021) Aizw 55 |y ods
s dle 53 Jyame 0558155, Coal 4 a5
ol S bl el sl 5l Ol ) s ol Wy
25 e SO Ol s 5S 5l UL T 5L L J s
55 Slewl Sldlas 48 sy Olas b gla )y ool 0!
oS Sdnid sbparls o LS A e
CLlS 5 Sogr SLS 5 5,5 s ax S1 el el

_)S\ ] [EERT L> J&j}i L)'l‘ ‘.U Y8 v rl}u\ LSJL.'.) C)L’JLE.A

ijjﬁjw‘jwﬂx‘j&jaﬁoug
Salehi-Lisar and ) aiL axils _aw iU ollS
Feewsd Odd s ials (Bakhshayeshan-Agdam, 2020
Sl Gan SIS 04 oS (s, Colda el (alls
oS 5 sladely desr 51 OLS |35 1S Slde alS
OLea 5 Ul (Pizzeghello et al, 2013) xx.a
Av o Ve Sl ol galS LS s S 518 (1Y)
‘gj Clﬁ-w A5 g CLEJ)\ eéﬁd}; BEl ‘;'T )L:.o Loy
5 empl SISl cls Ol s Sl el
bl o 4 el Of Grme SLS 5 wsl b
e S g Jalpl b ol ssms A5 &S el o
o el Jue calsee lasslul s e 05S]
Gl OsemllenS1 s 5 Lae (ool 5 &S 558 o soluS]
s Lie g plidsd Bl Celoamd j 5 3,08 e ﬂU
B e s N R TS NN PG
RS e 5 g (J S g Wil (5558
ol lyme (Sachdev et al., 2021) 5,138 » iw U
salS L Sas i S el oS S s S5
a e cadyy Jang O Ol a8 5 S O ey
Ashraf and Foolad, ) 352 o S 5 i Of (glsime 2alS
SlUgamae L W5 sy sl SO olles (2007
(Kirnak et al., 2002) ol Ol 3508 Ll 15 43 (55,5LES
wle S5 s sladnl 3 3l & iolfeS Ll s o
LS on 1A G o S35 A5 s s e R
.(Chaves et al., 2009)
Ll o S gen Aol dSle JI LS 5 5l eslinl o35 4
FRCNS P PVt N P PSP RPNt S =g N
S 4 e g o3y 13 J::’U cos | olals s 2losd 5o
el Sl Kangad Al 3 558 iman 55 olls W,
DR g sy ae Gl il 5 OIS e slas
Slalas 5 (Ozfidan-Konakei et al., 2018) =l s S


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

W el (S5 Sl gas p Seagp Al S o)

OKen 5 (g g g

) S plend 5 (S50 Olo s ) Jodr

EC 0555 kS A ol Tosle
Sl U ST S @A) (¢ S5S »¢5) ()
V/¥ V/¥4 eV Y Y Y /¥ Py

bl ga oKl 5 ol S bl gla ez ls (o)l
038 35500 etle = ey =6 Il alaly 5 Ol
OYAY OLKas 5 6 559)
ETc =ETo x K¢ (V) bt

- s ETo Gy oo e des) dled ST 5L ETC
A oo Ke 5 Gy oo fedes) oo oo olS G0
2 ETo jolie cl b g8 ap 30 (Ul O5) el
3l ok 350 Gl — ety = $5b 3kl g, el
Sl sl 5 5 palls Sl pslie ETe pslie aploes
s £ wZiS Jolg el pdled oS ool
545 3,50 Gy a) okl a3 5 (ol —slekad) (b
2l 5L s e esls oS olal a3 e
5l Sl 5l elaly (Gl 25 slasled) bsleg
Sy ey03 OLL L3 S w38 s sl 2l S Ao
Sy O sledl Gl Lo lsl asly s
ile3l a5, 50 Slio (5, Se3lul sl 5 (6,13 e g
A e Ol ol (g5, 5lES saSLisls

Lo g o0, Shas obosl ke a1 als)l 5,00 Ol
3 Sas Ll 035 oS s a5l 5 Ll 3l e
A s ys0 S 53 p SIS e 4 IS

Colbe s L F adaly b 51 S S oS s
o3, sladshe S colia o (BECr) oyl S
.(Chartzoulakis and Klapaki, 2000) L& acwl=s (EC7)
EL = (EC1/EC;) X100 (Y) adal

(RWC) & 1 Ol i sl gme doys (5,503 51
e 23S s W) 36 bS5l 6 5SS
i sabse bl O cole Y Gl 4 | LS,

A (Sl (TW) S s pLsl 055 5 55 855 e0liss

i 5 SKidend Sleoser p Ko Al
A el SolleS Ll b o el JlaS] s

L B9, g5l
o S L ekds 2 gl S e v ash
Shds o 3 LSS aw s sl Ll sk
Al Ll VFer Jle s ol oKl (gsles easliils
Fog AT ) ol e ke Jols bl slasles
Y V0 o) Sesan Jm_.ﬂl@a.dwjm:fdjjg Loy
Aol 5 ool Jale Ol o LT Sl 45 (Gl s 0SS
o3l 3550 Soageh dewl 3 (28 Bl Olpeay Soapn
S5 S ol Biotak Gh oS 5 5l Sepa (55l ol L
Aoy VY jv.:.wL; ST o33 VY (Ko pp sl Loy VA
V dsdr 53 S Sl el mls s Sl

sl 0 63551
51 3L 5,5 (Physalis peruviana L.) . Jls sla,d
Sl 53 Lol ol 2 Olaol LA OB s s
55 YOE Gles) SlslS o o s el sl ol
O RS CAS (Ao pd Ve=Fr s Casb )y Ll VAR
s S e ol a3 L (e DS o3l |
dols 5 e Sle Vv lacs, dol s Jae Lol
s K O 4 s b S b s e e O by
o 328 el QLS wes (sl JulS okl olaia  sba,
33 53 Seagr dewl (S5 )8 QLS adyl lad )
S Yool 4 a8 Sl 5 allS 5l S
308 Sl 5 e s S ol slasles 23 S o5
dals les gl olS T 5L s Jlesl Soogon denl S
Il slaesls 5 &l35, laesls Sty SSbe 51 eslin L


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VEY Jlu OF o)led NY Wi alS 5 S,I8 5 ol 3 N4

2 om0 A bl & s w el Y 2sedsb
.(Cakmak and Horst, 1991) 12 0Ly e 5 o las

Bates et ) ooy sy 4 S s (s Sell
OY+ zydsh 3 ey Sl Sl oslinad L (al, 1973
Skl v 4 a5 Lo Culg s s A el e gl
K Cso 4 &S LAl Gy cilse glackle 5l Lol
F 05 08 s Sk e il S5, sl
s aculee

15T Il Sl o gme SlaanS ol cdles 6 Se3ll 4l
lal s eslazal (2,2-Diphenyl- Picryl- Hydrazyl) DPPH
A Jsilie il ea Ve 530S 53 chile s alS slaslae
s 31V Gl & bgss o S a4 Aoy
sboble L a8 slaeslas 5 DPPH (A mg/100)
los 5o akds Yool dey baaised Sl S 4y gline
Loz oAb (g Se3ll sl OV o pedsb s sl
Qo Cews 4y & el 51 aa el DPPH 531 JIGsl, Sl
.(Sun et al., 2007)
() akal,
Sl el =[S ol = wsms D) |

d &S od] x 100

5 SAS VO Jisle 3 5l eslizul b ool (slaesls LT

55 oS icals om pe3] G 5 sesls pSile 4yl

@J;)‘J}MJM_JPJJJ}AM)J@)QQCEM

oy mli
e Solsinn sbar oleS 25 sl 18 5 G s
Coly Sogen Al 3,558 55l (il 1y, S Sa clis
ol S s Lis gl Julpl 5 e ol Jials
0Lz Laesls (pSle amglio 31 ool s (Y i) s S
Cod dals OlalS S 5 s Sa Gl s op i oS sl
Al 38 L s s Lol o 5L ass £ bl Ll s

soll Ll d cou S ¢J§j1§\”c)a.~)a Ses g

Ve glas basl 0 cele Y Sl 4 1, S ol s
(DW) WS, s 0335 5 A esls 13 515 Sl ax s
S eslinal b S T o lgome Calgns L3 S
.(Hanson and Hitz, 1982) 1> S aulows aw alal,
() abal
RWC (%) = (FW-DW) / (TW-DW) x 100

Al ol IS s Sy s S L (Sl s
05 2 SIS Aol Dslas 08 oo ey IS 5 sl g
$lgs (Meda et al., 2005) s 5,018 s 5 O
Sl eSS, s 3l eslinal b oslas 6 g A5l
e Sheslaal b S 5550 O3 .(Chang et al., 2002) o
GOIS 5055 e S 53 oSS 0 S e eluln 2l
L

T2 2 A e 05 S el olas o Glp
(PH =V) JUsa o Yoo i ol ) ienl 3 2 s
I R B e B B e R SR I
03 5 V0 L aids Y Sl bejlas e 3 S
s Fa Sle oS Sle amns Gl sl s aids
oA 03 s M el oslas Olsis 6 oo UL a3
el Sl s e B Sl ams ST Gl L
S Se3 0l JSUE esbe iy 5 eslizad L (POX) 51|,
JSLE Ousans! Ol bl Ol il s
g i3 Y Ode @ el Ve msed b s
Sreshy Sl B, a4 (units. g! FW.mint)
by 3 (UV-6505 Jue JENWAY e gy oSl
.(Chance and Maehly, 1955) i (5 Sejlul olKisles]
oKs lazl (CAT) SUL w5l ol o So3lul )
S Obey e 5 el Y 2 ped b (S5 e 5 s Kl
DLl Sl A i by Gl Aol L aids
A S VAT Ll e L ST bl 5l badigal
10l by e Sl Al S T ol
sl esbas 1l See 10 5 D3k AST i) SCa

55 ods S b 65St O wips ol eslinad S


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

WO el (S5 Sl gas p Sagp Al S o)

O)Ker 5 5 gm0

SIS Bl o s (K5 S g g St el T bl 4 Y

Sl Sils
B a9
=] L e Sl s Sk ) Dl et e
SUBE 5 ; 30!
/YA /e C/YAY Y/AYY Y BRY
/P QAT WAL FAF/VVAFH VESS/OYH* Y |
/e Y0 YIREIN \7ARNS £/14) f ol & S gles
VAN YVEYEE YEY/VEYEE YA/ vYE A Ko gop o]
TANR [ ARV S \AATARA B LCVATA R ¥ Sz Lol X ()L
YERYN RERIN V/EYY AVARTY VY oS gles
O/VVA fIVOF V/A \lAl - Ol ks b

R -L‘&J.ﬁ \ 3 [} JLQ.Z"J ch.w BLJ )‘J‘jM g)‘é‘j.’.é}:a 57,.;; a sskesk 3 #* NS

70
60 -

- =

(1) S, om

a 0 kg/ haHA
m 1.5kg/ha HA
m 3 kg/ha HA

b

50 - d c
404 f ° of

g
30
20
10 -
0 _ T T

100 80 60

(ETC%) s 7 sloe

B ‘5)|DL;'M rJ& ekl wlin JJJ} .d;lﬁirs hlﬁ&:ﬁﬁw 3,3 Jﬁwb‘}gﬁ(HA) &:.a‘,:.b s ;|—\ JS..’&

S Gy el oad Ol oS Wl s LiE gl
Ll e alS TaS 55 o olS glaphiil 53 O (gl g
OB el s s sk gl glac b s JU Cor s
Apel and ) 555 0 OF S o 5 Jsbo 51 S oot 5 sl
Wy solaast s Wb djvs U5 .(Hirt, 2004
o Sl O geldenS ]y e (0381 3151 SIS,
s el s L didss 5 edd sk lalis
Ssd e Jsko slis L Fals Caw 5 das o il
L oodal s =W .(Hassani Moghadam et al., 2016)

A Sl byﬂ Ao 53 0 Jle| ch..a

ol alS Jllie op teS 4 S ci ol 5L Aoy Ve
O )
I LICTINCY' CRRT-N WA PRV o
CiS olen w0 oS ol Joke glid i OselinST
Gl dsles lis 6 pdid st 6, Seslll sl patls S
s s odsl 5l Jeke slalie (Lotfi et al, 2015)
Lis ot ol Jaos gla 25 lan g S cod Joke
eSOkl cow i sl ol s (Sl
ool OWLE s di(,s fodes e sl 5l S
o ¢l sl LUs .(Ahmadizadeh et al., 2011)


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VEY Jlu OF o)led NY Wi alS 5 S,I8 5 ol 3 \vg

ST ST 2alS g sy i ol 5508 @ OLaLS
ol S e il B e OIS Ll G b
Solbs 3 e Lol Osls s Sl s els Ol
Baas 5 o Lalyy das moly G (286 5 sl
i bS5 s O by s Ol el gl Loy
Slr A3 Slllas 51 3 oS S0 2ol 5 LS
.(Segura-Monroy et al., 2015) <ol sds 5,158 o
e Slgme &S eds 21 Gol s mls b
BYO B Yo Ol 40 St a5 ol b s 4l sden olS O
o=lBl L Seses slge (Ferus et al, 2011) sl fals
slge 5 2l Qlar LUls k) Jobe slid g pdish
Ol s Glgioms e 53 5 0305 lssl aday oo |y lié
o LA ds e Rl oS i s s | S
oeen (Aggag et al, 2015) wlise . hdss |, RS
Glr a8 L S
OAS g b 5 LS ol 3 1y olS Lo s OF om0
Aas o S 1 O s ol s b ol slad 5050 L
Bronick ) 53 s olS o sy (Shyime biie o
23 s Ol 5285 Ul & a5 .(and Lai, 2005
b Sl o5 Sooged dowl 5,08 L Al slacil
Cdr sl Ll 4 il (el oS e O
Ashraf and Foolad, ) 51 o w3 ale )y Lo 51 T 22y
Slyme &S K58 518 (\WAA) s 5 ai~ (2007
Sz el (S35 L (K pan 550 S O
W23 5 eokleS s Ll s
DL el 18 5l 550G 6uwsi O [V
Sl sl cdli Ol pleS 25 cas L s
3L SRl gl pae osbar S s UL 5 Slaas]
5 3MeS1y lae 3Tl 8 Seagen Aol (S5 508
SUBLS 5l e o niy (Y Jpa) sl 205301, UGS
oS Ll e Seeges denl S 55 SIS Y 58 L
b o i 5 A5 el oS T 5L Aess B sl

DS 3 0 SIS VO 5T 38 b 5w 3lenST o]

Jersl wla s Glde sla ey Gu
3,05 gl ssens (Mohammadzade and Soltani, 2015)

2 S B b e QST Rl s o 4
My ol 3l U les i lals s oSl
S ol slaSt 5 Ll d s 05S] b glak S
5 el o3 oS Ol 3 b T 0 S sl L G
S Blae 3 olS el la il o8 s e 0L
ey Soesed Aol Sl eslatul &S S50 55 Gl 034
5 Ofon K8 DS e SR S s 6 SLSY
S i Ol g 5 BB sba (G| T slag T
s s ol oo Rl e S 5e ssba 5ol LaS
Ashraf and Foolad, ) .s S io ool s Sl ialS
O 53 o G s & by S L Jools s (2007
S o Gl sl S e Saesen Aol 508
5 shi> omen (Aydinetal,, 2012) 5,0 Sl (L3 S
23 Soged Aol 38 L WS 5518 ((WVAA) e
s (Spar S Gp ot dons 5l oS R Ll
Pyt

-5 Jlesl 68 sl 0l s 1Sy O ol (gl e
ls SalS gls pmn ke 15 S O d Gl SOl
sk s Ve Sl s T Slie o 2l aS (s sk
3B dess B olleS Bl s OLilds y eS 5 elS
Bl ol ssb 4 S Ll Dl Aol s 4y
EE Gk (Y Jaan) a8 S O s Gls 22
Sy 2l e Slgoe i & A Gasite Jlize
55 rjfjlts VS bl e 3,58 L (s AY/A)
oS 5 A fols Aoy Ve (bl Ll s e e
oS Lld 53 (hoss OV/F) S Ol o (sl Ao
sty Soagep Aol Sles O3 ol S Ao £ sl
(Y )

Slaabl JB [axls S Olge 0 S Ol s e
eslial &TVS G oolS canle DL Glp xS

“os sul sl (Sanchez-Rodriguez et al., 2010) 553


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

Wl (S5 Sl e Seagp Al S o)

UL Ken 5 (g gw g

20 -
80 ~

s___zltf:....i‘_glj_b..n

S,

0 kg/ha HA
= 1.5kg/ha HA

B3 kg/ha HA

a
d b a €
70 - e £ °
60 - g
50 -
40 -
30 -
20 4
10 -
0 T T
100 80 60

(ETC %) s ¢ sl

25 Gols i pe sdas il alie By sylaleS it o dlosd Sy T o (sl gme  (HA) Sngon el 31— IS5

B 0kg/haHA m1.5kg/ha HA ®3kg/haHA
2/5 -
P a
E 2 a a
2% 3 be c b b
j E 1/5 - d
_} Hlb[l c
-~ é 1 i
E 0/5 -
0 T T
100 80 60

(ETC%) sl 7 sl

e Sl 05031 253 0 oz pelane

A 0kg/haHA m1.5kg/ha HA ™3 kg/ha HA

0/9
0/8 -

a
b
0/7 - . c
0/6 - d
0/5 - e
0/4 f
034 h8
0/2 -
0/1 -
0 : :
100 80 60

(ETC%) sl 7 sl

Fy ity
{(umol H,0,.g! FW.min!)

wlie Gy > .‘5,L37r5 byl b Cow udled (B) jlamST, 5 (A) UG ‘5uwsi Olger 5 (HA) Soogor el 1 ¥ I3

e Sl &yﬂ A2 3 0 Jlax>! cla.u 25 G5 s g odasolis

Kpd oo O3S BT SISl 035wl 5 st
s Ul s ilssl ((Ahmadizadeh et al.,, 2011)
LSl Ol AL 5 ey S5l (Shy S ObLS
S N N A S P N R E
L <as3 4o J(Gill and Tuteja, 2010) &S o (s .S sl
S il s SISt slam sl eS8 3 s
mAl et o Sl SR e LleS S
Abedi et ) 555 o 3lnSl, JSLE dex 51 olas! sl

B 53 SMeeSly w3l cdld I8l imes (al,, 2012

e 53 e SAS Y 580 llS Ll b s Sapea A
Cowzay olS 5L Ao Av Ll Sl 53 Senpn Al
(F US5) el
O S5 bl G as ol asls OlES (il Sladss
s sla 25 [ 4 &S pSlS) e 24 Jess
SISt a1 chle s bl 5 s s e bl
Shen et al., ) sl 555 OWLLS L3 lasl, 5 UG
SUBLS 5 3Ty Sl Sl GlaST,y slan 31,2010

e 05S1 5 Ol 4 (Ha02) ST 05550 280 L


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

Sl Ll b o el o gon 3 e 5 (S350 Dl s (B S gt el 1 Sl 40 Y Jgar

VEY Jlu OF o)led NY Wi alS 5 S,I8 5 ol 3

VA

Sl e g~<‘v~‘ S
— , , : s b
JoShes Glesi gl s Js g RoE Tl
AEARVANG /¥AQ¥ VERE Y/ ¥ aYe Y B
AREEA T IAVN d YOV E** /e FVEE RATAR N SN\ VFF Y okl
VASYY/44) FIVVA /ey /AN VALY ¥ kol & S glas
YAYAOAT/YIA® TVA/0FFF /Ny YA/EYA™® AARTN Y So gt donsl
100441 /)« Y* YVY/OFV oA FY/AASH Y VEQEE ¥ S ot Al X LT
ANEYZARN \ATNY o/eee N VAN VY S sl
o \Vidds \VANA FITE Y74\ Y - RO -

sl o3 ) 5 0 Jlez! ch..« 5 )3 s s gan b S 5 a4 TR 9 % NS

ssba oS T 5L asss P lileS Ll s s e
(8 JS8) sls (I3 s slsoe (g 58 LB

b 168 285 3 5l aome Sbaois Bl 5 3 OWaLS
SO 50558 53 Dlyess 5 s b Sreml DLS 5 mensd
ol laialtanl 5 dS o ablie Wi opl b alS
Sl Py (25 hse8 5 PO OF Bl (IS
Suriyan and ) sl e edalie 25 sbml jame 4 S
oS S a2 Jsb 53 s 453l (Chalermpol, 2009
Sheslizal [2alS 55 5 ety e 4 Sl S ]
Movahhedi Dehnavi et ) Azl olS 1s, ials Ls 4 Lol
oeals el Sis i aS cl el 35058 (@l 2011
2 GleSt s dsn sliSups slampl s
5l 3 s sees O it oS 45 S (S ses S
Ol 53 Sasl5dl b Ko sen Al (Khan et al., 2013) .l
DS 5 e Ol Rl e 5 0558 JUEH 5 ol
St g b el sladend 5 55 il 038
Ol 5 O3S al5T SadISsly Bl o oS 53 s
(Sharifa etal., 2002) 55 5 o olaS & Joos

o gen eS| ST e 5 i sl S S gl sioe
SoLTeS U5 s Rl L sl Ol el s 4 S
Sl AW (8 Ol b Lsbe

O O J&Q}Y’ d).l;—) .L.f:abjj'é‘ 0 gun JU’:“"S\L;.“"T

45 308 ﬁjﬂ <Jles (Hassanpour and Niknam, 2014)
Sanchez-) K e S 5 (Kavas et al., 2013) o5 >
ol 058 L;)L“J‘.S U5 <o (Rodriguez et al., 2010
sl

Sl 25 5 Soogon dmd 3,1, il tass
Al Gl cdl Ol B b U
= ST e 03 Sl Sl ) &S cls Sl
ablis 53 O35St 33T GGty 055 o 31 Gl SlenS]
(Soo g Aol gl g SISl eSS L
Wile placnSsn s RIB 0 O pge 25 4 015 e
(Cimrin et al., 2010) 55 o)Ll Sl =T slan 5
Sl obeis b 5 Seepd el 50 ionen
Elmongy et al., ) w33 UL slap sl ol 23l
SolelaS 5 Ll b 3 & eld edalie iomes (2018
5 HSI Bl e s o Seose Al 58
o S5l 53 15S ol OlSI ST e BTl
(Lotfietal., 2015) ..l

S o3Il Sl sdel s = Sy ol n sl
Slyme olleS 55 Cad il b oS sl Ol s s
S me il S sen ol Lo 3L 2l Sy s
i mls Gb (7 Jpdn) il sy @l
Lol S 3 0 S ST 58 laesls flize il Sl


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

WA el (S5 Sl gas p Seagp Aol S o)

O)Ker 5 5 gm0

ck.u B ‘5J|°L§.‘M rJ& slasOlis

(mgg1FW) .,
(=T T I PSSO 7 - (SN |

(ETC%) sl 7 sl

a
b
C
o fg f eflCd de
100 80 60

0 kg/ha HA
® 1.5kg/ha HA
m 3 kg/ha HA

i Sy oleS Jald oo el sy shsiee g (HA) Snson sl - 5

At S5l 3 ga3 A3 O Jlaz]

B
Okg;'rhﬁHA IISthﬁHA .3kgfhﬁHA A Okg;'rhﬁHA .151{g;'rhﬁHA .3kgfhﬁHA
0/5 a -
b . 20 a
N 0/4 . N 16 - be c
3 035 fg of 2 14 - dd
~ 034 g w1 - R
L_':.—J 0/25 = 10 - ¢
L & g4 f
w015 g 6
E
g 0/1 = 4
0/05 2
0 T T 0 T T
100 80 60 100 80 60
(ETC%) s £ sl (ETC%) s 75l
C 0 kg/haHA ™ 1.5kg/ha HA m3 kg/haHA

100 -
920 +

I Coled

(1) sl o

(ETC%) sl 7 sl

a
b b

80 { cd© g cd ¢
70 4 ¢
60 -
50 -
40 -
30
20 -
10
0 T T

100 80 60

oS Ll o pedlacd 0 (C) ST ST b 5 (B) wisisls (A) S Jb sl (HA) Koo sl 51 -0 IS5

s 5SSl Og05) o3 O Jlaz>] ch.a 25 Sols s pie sl alie By > .6,


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VEY Jlu OF o)led NY Wi alS 5 S,I8 5 ol 3 YA

DBl e Gty s UGS lS) sT slags
S5 bl ge dess Culg s st sl e b
s S Ol ¢l

LSJ‘JJ‘*" ))léd.: 6)L.2"T('S U,IMJ JLQ.;‘ 0 g0 bJSLQ.G
Eol Sogen donl 5,58 5 5l S 1) o5 5> Shas
)‘ J«él} GL’U (Y’ J}Jo-) .lisﬁ 0 420 Jjﬁa& )\.L;.a J:".’.‘J'e\
3,80es e o jrd a5 sl oli beesls ke 4 lis
Y L eJ\_.iv)Lq.:S QL&:S L ()Li.i.ﬁ DL rﬁ‘}l:s \‘VM’/V) LT
Vo ool Bl Cow Sapea Al S 55 p S LS
Sles 5 WOl Jlie op zaS 5 A stslin ol 5L ass
Aoys P solaleS 5 Ll b o Sooger Al dals
(K8 s ol Ll L

s Bl b Ay 5 i epe A5 g ALS a
5ol oy iy Ll b s Ses 4 plaes Sols
e bl B Gl obe 5 O SIS 5 g o
sy el gl (Turhan and Eris, 2005) A sl
G380 a3y 035 5k (38 Slsls 5 S o ann
SUsls ladjs, O atem 5 ol 35S 3 cplplo ol
QLS x5 $ S oS denSlgs Bl ials 38
O e (b e alS gm g a5 5,8 e 8
6)%)3‘)5;:@%%5)3}5;%“)%“@%5
Slae W5 aals Cmge el cpl &S das o ialS L S 5
5 Ady Sl a4 e mass Ll s S e (g s
.(Farooq et al., 2009) L& Jal = OlalS 55 cud 55 5> Ses
VoSl okl Ol S L palS s sdelnil anllae o
5 Ses gf_ sldws ‘O.JJ'L:J oy Ve @dﬂjlﬁj Loy
.(Khani et al., 2020) 3l jals <4

Snsep el 51 oslizal S sls 0L G o) S
ol o 5 Shee 5 oS 20 e BT cdls

5o 0l e il Sees ol il 13U walS

A3 @1 Ol o Rl o Sasen Al (SB 5 )lS
i 4 31 0L Wesls il aslie 5l ol il
ANV PRI RGN PR S S i W VVAD I HISIRvA
V/5) S sl cls 5 (5 035 ¢85 5 0 S ke
2 p S AS Y Sopr deal L oddT e 0bLS 5o (A
L35 Jol ol Sl doss bl il o S
WS o130 Aess A 5 Vel s s (0 JS)
Ll V0 5 e Glasles 53 13 Ol o (Sol3 sme sl
dol S 3 0SS Y les Js Al edalie S
(0 JSKa) cotls 1y e o i oo son

e 3,8 o 03 S 55 (2 53 oS S Gl
ST g gy gl aSle 0581 Jlid glass S 51 oL
Sy Mg O5eode Sl s LSl LGS,
Jeé sl § ialS ¢l .(Jubany-Mari et al., 2010)
Sl Jols oS St 2T s glagio OLaLS (050
Sl L35l 5 8 DS el Tt s 5]
o5l 0l s .(Bernstein et al., 2010) Llesls axw 5 1
Ol el RS S ke (ST G AW s
5 S e Joo ST GGl ok S Olge 4 LS
S o hable olleST Gla il s 1 OllS
25k 4 GMeeSI BT B 3l s 4 i s nas
osba by plel gla sty g 04 sl b it
ST 25 Sl pal 0585 DS ahsay it
o 2L Saewes (Seyoum et al., 2006) .yl
sy SIS Sl b a5 S S (sl
5 Jo lge omea (Barbagallo et al, 2012) s,
BEREIS VRS LS)t:-.’TVS Ll i o a8 s S AW
Gl odd 2155 wal slyen ol SlS| 2T e
.(Khani et al., 2020)

odd Lok 55l 5 k8 DLS 5 st o See s A
3 b oS SISt Sl sl el e s
OLes 5 Jlol b L & (Theunissen et al., 2010)
b & 5 boles )l Cilas S par S oS s (1T9N)


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

W el (S5 Sl gas p Sagp Aol S o)

O)Ker 5 5 gm0

6000 - 0 kg/ha HA

J& 5000 - ) a 1.5 kg/ha HA
be
a 4000 4 «cd d m3 kg/ha HA
e de de of de
23000 -
£ 2000 -
=11]
-
= 1000 -
0 :
100 80 60
(ETC%) sl 7 sl

ck..o): 6):&# f.LP slasOlis ﬂ\.)u'..a &_§‘5}> ‘_;)L,JrS @‘ﬁ(_’.}ﬁij 45}.3 0 g0 :JM}!(HA) ES.:.A":A J.ra|;|—; JS.::

S 2 Ol OlFe SRlesT Sl Jol gl e s L
Jlasl b a)ls edlad olS 1 ol ome b (oliles
il g Sl Wy s Shas 5 O S lime LTS
5 el GMeSIE S b s s pe S S
B TR WO g S P PPV HF AP PR
5 St Ol o g dod Sl el L 23L il (6 5lTeS
(il 6)L:J¢5 Lils s Sl oS 5 ols e
SLS S (SSdnnd Slosat s o Sosbe
A g 3 Shas 5 S, SlusI BT gl sl 5 ks
L 4 e S 5o 2 SAS Y Sesen del Sl esliza
Dlsie € i Sy Gn St hals 5 S O sl
Aol 2508 5 hrae T Ol A L s s Bl
SRl L sl il L el Ol e g
Sdan @ s il s sl SISl S8 b
ssba b g s See eds el 5 LAkl ol
far s b dole gl elel 1 ls Sl (s ime
2SS Y Seoga dd Sl eslizal (S 5S 10S Ol
b S s obleS 5 s bl s s ks
Ao 15 p el s Shas 3 500 5 26 2 e S

.b).\it“é\)

At S5l 3 ga3 A3 O Jlaz]

Poo S e 3 ege o Sles ke S ba LS 2l
Sl Sagen Aol S 55 p SAS Y 58 L ds s
Lol o sl Slad) Jals ObLS 5 Sles L (ool e
SIS 0L oS T 5L dens Ve ol o (e sa
b ol ol wld b LI L S Al
S p B Sl e 5 S O IS
(oS 035 Jlb sy JBU Olpen LS (g pdss
o3pl s delsel Wy e S
350 QLS s Sles 5 A, R el Sl
Seoser Lol ol 5 esle (Muscolo et al, 2013)
S 5 s Sl dilsy sag 1) S (gl
ol e el b S 55 5 le
Ly I o Aty el LI e 5 )
ol s (Chowdhury et al., 2017) 555 oo 5 Shes 5 ol
El-Nemr ) jL olS 53 S gon dowl 20,8 S L s,
5 S5 4l 5 (Karakurt et al., 2009) |l (et al., 2012

Syl Slgman (VY42 O Sen

S5 4o


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VELY Jlo OF oyled Y W alE 5 SIS 5 anl VAY

cl:.o
j;ﬁ«;—;a}aﬁ C,.:Jl.:s‘) bf<l».9 4M)J.Jp<:.aﬁh J\:.w\ ;J’ L;.;L:lem)::t (\YQ/\) Cc@:&:) 9 Jﬁ cjf)): ‘U‘L ‘qu'"p‘
FAAY A LS 3 SIS 5l 3 sslleS 15 oo (Lycopersicon pimpinellifolium L.) U

2o NS aberdse s SSSns Sl Fa eon 0Tz oS 5 5 Sl o Sleel oL S
358 5 aml oS 5 o S a3 o3l 3L yloes 40 (Lycopersicon esculentum cv. Rio Grande) .S
FY4-YFA A alS

Lycopersicon esculentum ) S5 sax S olS ;5 Sixr i Sl aalS el Sogon 1 (1YAA) TS e S
NEV=AOA X (g psle Ll pods asllad 5o (M.

aenls Joally 53) OLALS a5 — s (VWAV) e L R R e I e Y L RS ST

O Ol 55855 5 solel e axeS SlLasl aes 5 (OS5 5550

Abedi, T. and Pakniyat, H. (2012) Antioxidant enzyme changes in response to drought stress in ten cultivar of oilseed
rape (Brassica napus L.). Czech Journal of Genetics and Plant Breeding 46: 27-34.

Aggag, A. M., Alzoheiry, A. M. and Abdallah, A. E. (2015) Effect of kaolin and fulvic acid anti-transpirants on tomato
plants grown under different water regimes. Alexandria Sciene Exchange Journal 36: 2-15.

Ahmadizadeh, M., Valizadeh, M., Zaefizadeh, M. and Shahbazi, H. (2011) Antioxidative protection and electrolyte
leakage in durum wheat under drought stress condition. Journal of Applied Sciences Research 7: 236-246.

Alam, 1., Kumar, A., Mohan Kumar, B. and Kumar Ravi, A. (2018) Effect of different chemicals in enhancing yield of
cape- gooseberry. International Journal of Current Microbiology and Applied Sciences 7: 3239-3245.

Apel, K. and Hirt, H. (2004) Reactive oxygen spicies: Metabolism, oxidative stress, and signal transduction. Plant
Biology 55: 373-399.

Ashraf, M. and Foolad, M. R. (2007) Roles of glycine betaine and proline in improving plant abiotic stress resistance.
Environmental Experimental Botany 59: 206-216.

Aydin, A., Kant, C. and Turan, M. (2012) Humic acid application alleviate salinity stress of bean (Phaseolus vulgaris
L.) plants decreasing membrane leakage. African Journal of Agricultural Research 7: 1073-1086.

Barbagallo, R. N., Chisari, M. and Patane, C. (2012) Polyphenol oxidase total phenolics and ascorbic acid changes
during storage of minimally processed ‘California Wonder’ and ‘Quadrato d'Asti’ sweet peppers. Food Science and
Technology 49: 192-196.

Barzegar, T., Mahmoodi, S., Nekounam, F., Ghahremani, Z. and Khademi, O. (2021) Effects of humic acid and
cytokinin on yield, biochemical attributes and nutrient elements of radish (Raphanus sativus L.) cv. Watermelon.
Journal of Plant Nutrition 45: 1582-1598.

Bates, L. S., Waldren, R. P. and Tevre |. V. (1973) Rapid determination of free proline for water- stress studies. Plant
and Soil 39: 205-207.

Bernstein, N., Shoresh, M., Xu, Y. and Huang, B. (2010) Involvement of the plant antioxidative response in the
differential growth sensitivity to salinity of leaves vs roots during cell development. Free Radical Biology and
Medicine 49: 1161-1171.

Bronick, E. J. and Lai, R. (2005) Soil structure and management. A review. Geoderma 124: 3-22.

Cakmak, I. and Horst, W. (1991) Effect of aluminum on lipid peroxidation, superoxide dismutase, catalase and
peroxidase activities in root tip of soybean (Glysin max). Plant Physiology 83: 463-468.

Canellas, L. P., Silva, S. F., Olk, D. C. and Olivares, F. L. (2015) Foliar application of plant growth-promoting bacteria
and humic acid increase maize yields. Journal of Food, Agriculture and Environment 13: 131-138.

Chance, B. and Maehly, A. C. (1955) Assay of catalases and peroxidases. Methods in Enzymology 2: 764-775.

Chang, Y. L., Kim, D. O., Lee, K. W., Lee, H. J. and Lee, C. Y. (2002) Vitamin C equivalent antioxidant capacity
(VCEAQC) of phenolic phytochemicals. Journal of Agricultural and Food Chemistry 50: 3713-3717.

Chartzoulakis, K. and Klapaki, G. (2000) Response of two greenhouse pepper hybrids to NaCl salinity during different
growth stages. Scientia Horticulturae 86: 247-260.

Chaves, M. M., Flexas, J. and Pinheiro, C. (2009) Photosynthesis under drought and salt stress: Regulation mechanisms
from whole plant to cell. Annals of Botany 103: 551-560.

Chowdhury, J. A., Karim, M. A., Khalig, Q. A., Ahmed, A. U. and Mondol, A. M. (2017) Effect of drought stress on
water relation traits of four soybean genotypes. SAARC Journal of Agriculture 15: 163-175.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

W ol (S5 Ol gl Snpp Aol FT ) O)Kan 5 (5 3 90

Cimrin, K. M., Turkmen, O., Turan, M. and Tuncer, B. (2010) Phosphorus and humic acid application alleviate salinity
stress of pepper seedling. African Journal of Biotechnology 9: 5845-5851.

Elmongy, M. S., Zhou, H., Cao, Y., Liu, B. and Xia, Y. (2018) The effect of humic acid on endogenous hormone levels
and antioxidant enzyme activity during in vitro rooting of evergreen azalea. Scientia Horticulturae 227: 234-243.
EI-Nemr, M. A., El-Desuki, M., El-Bassiony, A. M. and Fawzy, Z. F. (2012) Response of growth and yield of
cucumber plants (Cucumis sativus L.) to different foliar applications of humic acid and bio-stimulators. Australian

Journal of Basic and Applied Sciences 6: 630-637.

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D. and Basra, S. M. A. (2009) Plant drought stress: Effects, mechanisms
and management. Agronomy for Sustainable Development 29: 185-212.

Ferus, P., Ferusova, S. and Kona, J. (2011) Water dynamics and productivity in dehydrated watermelon plants as
modified by red polyethylene mulch. Turkish Journal of Agriculture and Forestry 35: 391-402.

Gill, S. S. and Tuteja, N. (2010) Reactive oxygen species and antioxidant machinery in abiotic stress tolerance in crop
plants. Plant Physiology and Biochemistry 48: 909-930.

Hanson, A. D. and Hitz, W. D. (1982) Metabolic responses of mesophytes to plant water deficits. Annual Review of
Plant Biology 33: 163-203.

Hassani Moghadam, E., Esna-Ashari, M. and Rezainejad, A. (2016) Effect of drought stress on some physiological
characteristics in six commercial Iranian pomegranate (Punica granatum L.) cultivars. Plant Production Technology
15: 1-11.

Hassanpour, H. and Niknam, V. (2014) Effect of drought stress on growth and activity of antioxidant enzymes of
Mentha pulegium L. in flowering stage. Journal of Plant Physiology 3: 25-34.

Jubany-Mari, T., Prinsen, E., Munne-Bosch, S. and Alegre, L. (2010) The timing of methyl jasmonate, hydrogen
peroxidase and ascorbate accumulation during water deficit and subsequent recovery in the Mediterranean shrub
(Cistus albidus L.). Journal Environmental and Experimental Botany 69: 47-55.

Karakurt, Y., Unlu, H., Unlu, H. and Padem, H. (2009) The influence of foliar and soil fertilization of humic acid on
yield and quality of pepper. Acta Agriculturae Scandinavica Section B—Soil and Plant Science 59: 233-237.

Kavas, M., Baloglu, M. C., Akca, O., Kose, F. S. and Gokcay, D. (2013) Effect of drought stress on oxidative damage
and antioxidant enzyme activity in melon seedlings. Turkey Journal of Biology 37: 491-498.

Khan, A., Khan, M. Z., Hussain, F., Akhtar, M. E., Gurmani, A. R. and Khan, S. (2013) Effect of humic acid on the
growth, yield, nutrient composition, photosynthetic pigment and total sugar contents of peas (Pisum sativum L.).
Journal of the Chemical Society of Pakistan 35: 206-211.

Khani, A., Barzegar, T., Nikbakht, J. and Ghahremani, Z. (2020) Effect of foliar spray of calcium lactate on the growth,
yield and biochemical attribute of lettuce (Lactuca sativa L.) under water deficit stress. Advances in Horticultural
Science 34: 11-24.

Kirnak, H., Tas, I., Kaya, C. and Higgs, D. (2002) Effects of deficit irrigation on growth, yield, and fruit quality of
eggplant under semi-arid conditions. Australian Journal of Agriculture Research 53: 1367-1373.

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

Meda, A., Lamien, C. E., Romito, M., Millogo, J. and Nacoulma, O. G. (2005) Determination of the total phenolic,
flavonoid and proline contents in Burkina Fasan honey, as well as their radical scavenging activity. Food
Chemistery 91: 571-577.

Mohammadzade, Z. and Soltani, F. (2015) Morphological and physiological response of two accessions of Citrullus
colocynthis to drought stress induced by polyethylene glycol. Iranian Journal of Plant Physiology 5: 1361-1371.

Movahhedi Dehnavi, M., Ranjbar, M., Yadavi, A. R. and Kavusi, B. (2011) Effect of cycocel on proline, soluble
sugares, protein, oil and fatty acids of flax (Linum usitatissimum M.) plants under drought stressin a pot trial
Environ. Stresses in Crop Science 3: 129-138.

Muscolo, A., Sidari, M. and Nardi, S. (2013) Humic substance: Relationship between structure and activity. Deeper
information suggests univocal findings. Journal of Geochemical Exploration 129: 57-63.

Ozfidan-Konakci, C., Yildiztugay, E., Bahtiyar, M. and Kucukoduk, M. (2018) The humic acid-induced changes in the
water status, chlorophyll fluorescence and antioxidant defense systems of wheat leaves with cadmium stress.
Ecotoxicology and Environmental Safety 155: 66-75.

Pizzeghello, D., Francioso, O., Ertani, A., Muscolo, A. and Nardi, S. (2013) Isopentenyladenosine and cytokinin-like
activity of different humic substances. Journal of Geochemical Exploration 129: 70-75.

Rabie, M. A., Soliman, A. Z., Diaconeasa, Z. S. and Constantin, B. (2015) Effect of pasteurization and shelf life on the
physicochemical properties of Physalis (Physalis peruviana L.) juice. Journal of Food Processing and Preservation
39: 1051-1060.

Sachdev, S., Ansari, S. A., Ansari, M. I., Fujita, M. and Hasanuzzaman, M. (2021) Abiatic stress and reactive oxygen
species: Generation, signaling, and defense mechanisms. Antioxidants (Basel) 10: 277.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

VELY Jlo OF oyled Y W alE 5 SIS 5 anl VAY

Salehi-Lisar, S. Y. and Bakhshayeshan-Agdam, H. (2020) Agronomic crop responses and tolerance to drought stress.
Agronomic Crops 3: 63-91.

Sanchez-Rodriguez, E. M., Rubio-Wilhelmi, L. M., Cervilla, B., Blasco, J. J., Rios, M. A., Rosales, L. and Ruiz, J. M.
(2010) Genotypic differences in some physiological parameters symptomatic for oxidative stress under moderate
drought in tomato plants. Plant Sciences 178: 30-40.

Segura-Monray, S., Uribe-Vallejo, A., Ramirez-Godoy, A. and Restrepo-Diaz, H. (2015) Effect of kaolin application
on growth, water use efficiency, and leaf epidermis characteristics of Physalis peruviana L. seedlings under two
irrigation regimes. Journal of Agricultural Science and Technology 17: 1585-1596.

Seyoum, A., Asres, K. and El-Fiky, F. K. (2006) Structure radical scavenging activity relationships of flavonoid.
Phytochemistr 67: 2058-2070.

Sharifa, M., Khattaka, R. A. and Sarira, M. S. (2002) Effect of different levels of lignitic coal derived humic acid on
growth of maize plants. Communications in Soil Science and Plant Analysis 33: 3567-3580.

Shen, X., Zhou, Y., Duan, L., Li, Z., Enej, A. E. and Li, J. (2010) Silicon effects on photosynthesis andantioxidant
parameters of soybean seedlings under drought and ultraviolet-B radiation. Plant Physiology 167: 1248-1252.

Sun, T., Powers, J. R. and Tang, J. (2007) Evaluation of the antioxidant activity of Asparagus broccoli and their juices.
Food Chemistry 105: 101-106.

Suriyan, Ch. and Chalermpol, K. (2009) Proline accumulation, photosynthetic abilities and growth characters of
sugarcane (Saccharum officinarum L.) plantlets in response to iso-osmotic salt and water-deficit stress. Agricultural
Sciences in China 8: 51-58.

Theunissen, J. P., Ndakidemi, A. and Laubscher, C. P. (2010) Potential of vermicompost produced from plant waste on
the growth and nutrient status in vegetable production. International Journal of the Physical Sciences 5: 1964-1973.

Turan, M. A., Asik, B. B., Katkat, A. V. and Celik, H. (2011) The effects of soil-applied humic substances to the dry
weight and mineral nutrient uptake of maize plants under soil salinity conditions. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca 39: 171-177.

Turhan, E. and Eris, A. (2005) Effects of sodium chloride applications and different growth media on ionic composition
in strawberry plant. Journal of Plant Nutrition 27: 1653-1665.


https://jast.modares.ac.ir/search.php?sid=23&slc_lang=en&auth=Segura-Monroy
https://jast.modares.ac.ir/search.php?sid=23&slc_lang=en&auth=Uribe-Vallejo
https://jast.modares.ac.ir/search.php?sid=23&slc_lang=en&auth=Ramirez-Godoy
https://jast.modares.ac.ir/search.php?sid=23&slc_lang=en&auth=Restrepo-Diaz
https://jast.modares.ac.ir/index.php?sid=23&slc_lang=en
https://jast.modares.ac.ir/browse.php?mag_id=655&slc_lang=en&sid=23
https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.54.11.1
https://jispp.iut.ac.ir/article-1-1795-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.23222727.1402.12.54.11.1 ]

WO el (S g Sl gt S Al FT e O)Kan 5 (5 3 90

The effect of humic acid on physiological characteristics, antioxidant activity
and yield of Cape gooseberry (Physalis peruviana L.) under deficit irrigation

Seyed Amir Hosein Mousavi, Taher Barzegar”, Fatemeh Nekounam, Zahra Ghahremani,
Arezoo Khani

Department of Horticultural Science, Faculty of Agriculture, University of Zanjan, Zanjan, Iran
(Received: 12/11/2022, Accepted: 20/12/2022)

Abstract

In order to investigate the effect of humic acid on the physiological characteristics, antioxidant activity and yield of
Cape gooseberry (Physalis peruviana L.) under deficit irrigation conditions, a split plot experiment based on
randomized complete block design with three replications was conducted in 2021. Treatments consisted of the
arrangement of three levels of irrigation (starting irrigation at 100, 80 and 60% ETc (crop evapotranspiration)) and three
levels of humic acid (0, 1.5 and 3 kg ha). The results showed that deficit irrigation significantly reduced fruit yield.
The soil application of humic acid significantly increased leaf relative water content, antioxidant capacity, fruit yield,
and decreased leaf electrolyte leakage under normal and deficit irrigation. The highest value of total phenol (18.1 mg
gFwW-1), flavonoid (0.47 mg gFW1), antioxidant activity (90.06 %), proline (5.91 mg gFW-1) and catalase (0.81 pmol
H.02 g FW min?) and peroxidase (1.92 units gt FW min) enzymes activity were obtained with 3 kg ha-1 soil
application of humic acid under deficit irrigation 60% ETc. The maximum fruit yield (4793.3 kg ha*) was observed in
plants treated with 3 kg ha™* humic acid under 100% ETc irrigation. According to these results, the application of 3 kg
ha't humic acid is suggested to improve the antioxidant capacity and fruit yield of Cape gooseberry under normal and
deficit irrigation conditions.
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