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Greenhouse Conditions

Y .

(A3 el s g (ILBaoa gss ala 3

oz

olssSal 5 VB glap il cullas 5 Ji 55K 5 Jslas lausd (oul g Slalie 5o 5udS ) ubie 4
olS ok B 5o s siSU o) gm0 pdinled T gy da o o o gole] Blie sladalis 5o Slanes) sy
ZNee) dobs ookl o Slen ceiuled] slas St o aladl GlORK Lyl it 5o SIS 4 b (ol
da o g0 o (L= ey cndoh 7 5 3= gel,y wndsh 78 h=els cudisl VA D= el cadh
s (S350 (Sapes B 20K 70-=GSy 5 sl 70 B lawsy 705568 =GS1) Jold sut,
S Jlaial w59 SYBIS cullad 5 Jolas slansd Gl gy Shie 5 solal sladelis < ol ol Ladagn
Sladali g Sans i8S B gad, gladlaye 5 dalllne s)se glaShes Bl 3 G 4 a
ol Laslas nSilie delio .cutlss aalllas 550 sLa S5y 50 solisine 580 sad; slada e 5 okl
09 p Sk 00/33) Jslae (slaaid (s SA G55 p0S Lo JsesoSee F/AY) Calsig Dlale (sidns «S ol
okl Ll 0 Lgsse (Bs Lo 5 50ma WSy JsooSae VY/VO) SYBIS cnllad 5 (S50 Saa 05 2 8
cullas 5 (+/A%) @ Jiso8 L S JsnlS G (Sheasas (st g wad 18 b (I3) pelh) sl 7Y
e e 5o aadllas 55 g0 S35l 0508 Sl (S5a (S ol 4k saaliie (+/AY) Jolae slawid L VG
~Shs 1o o Gt eyl enibB 7 oLl aalin 5 @S S okl Catide sladeli s 5 st &
el sad dalllae sl
Jslae (slaunis HYBIS cullad (al 5 ol el susts sla o3l

.

LV YT
oSS salia VAP 5 Jles 50 05 O salie YYV 5 gua a3 U (Solanum tuberosum L. ) Jue coyes
Alie (slad smans (5o ad 55 aaa B 5 (VY) wuls Olea (5505LES Ha (page Sl slSla (iS5
s o Jgmeane S Fued (V1) WOl L8 aslen 805 9 @53 5 s eSSl aa Glea Lu o slES
S o0 SLa ensh) glstiae ol 5 0 Slae G Ry (BBl cga Juds Gaed 4 il oo (SBA 4 b
ladilio o (Hued oo 59 Vb slaa Shae Cplly gl Bia (Sl cud 4 sugaase 59wl il Juad
e gladibio 5l ok o 59k latalllas .ol SIS ol OF Guss palsd € danly cud ¢ Saa

ROIYYY by oS L7ARVAL BTN
ol sty (g, 0laS suSinls el ) 858 Hladils 5 (5880 (g eadily i 5 LY

(amini@shahed.ac.ir) s 5 i< iy o shons sdiows 55 %


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.3.9
http://journal-irshs.ir/article-1-71-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

Sy ol 5 ilbas

el o0t alail (st AR (sladla yo 5o 0T wsaeS 4 (Gre) s slapd; gy (L0 8 () e
(¥4 ) wols gulsy @l (Sda 4 Fue) cas Blas slaad ) ks 4S was oo (LS Ladalllas o) (sladans

- o S b Sl gl s B (A Glgie 4 ew) slagian 53 (ROS) (550S) Jlas gl £
S 5 gt e 0 53eS) Jlad ladi oS o (il 331 4 sake (KB (55 il G llasls asae sladele 5 g
Lol U058 sl (Lol 5l (Al ROS L 5 sud slag) eolud 5 Glital s s yuie oS 515
L il aaS) (235 5) oLl 5 ROS s (281 50 g G585 Ly 5T silools a3 5lsly slaghans
555555 5 (APX) 3y ol sl (CAT) 5351 (SOD) 505 sacass el pon (slansil a3 oo
Ol cmallad (5550 55 58 5 5l (g =Ko 5lasl S o ) gulancs) (205 U ablEe o cage (283 (GR) 5S40,
oS il o celbu i coallad 5 e GBS S0 LSJ‘LA\D—Q%HJJQL.HTJAJJ\S:\AA‘::{}JT
(YY) cnal Lo Sitia 555 (518 sSlases]

ool Slafe oS g5k 4 tailiens ()50 (SUS Lal slanil s 5 558 Cda sl 3T st glashss,
S99 s samit bt glagioloodT Sindis 53 (V) el Ko (3Tn 338 bl Gaans 50 pge (S50 Ko S
29 Jdol Slatie GRS (Y0) cacad suds (EISS Sy i)l Sl (ralS ((Saa (1353 31 50 Cg 5 Cs plals
w03 (b g a3 (2alS (V) ROS b 55 Jud 55K (55,58 0 panlisaaS) 4 055 o (S8 (335 Lol yu
iy g o (YA ) oy 5508 o pas 5 Juds 8

3 by pmaad oS o (a5 able asae (sla i ¢l g3l 4 gy 59 g ol ol el K ol g
Gl 1y GRS Ll it 50 T G 5 0t e (s el Jaeilly (alS G go AL aedly gl 5o O a3
lassle (A 5 Jsdae (slaus (il IS (J sinile wiile [Sos (slacuS 53 Gl sy 5o o dle (3) was o
LT g9 s sane Ol gy Jlaial 4 Lassle (ol G 59 (g i sls (i85 (sl (585 smay 5o 558 (Suas
S b oo BAIS GAL el Jrnilly O3l slad slas pand dasi 5oy (TaS GBS Ll 59 (V) el
5 Lacd saal sl 5 algmy g Lo (e G S 0 S ulol Badia 5 5 e 2L JAls 4 1 O
s S o Jae ROS (slasui€is yola 5 sraml slasai€abilia o)) sic 4 4S SlaseS) 0T elis slaay ]
pladl (TS (233 Hu Y sud G laslS ol wllan 4 da 8 L Colnl as e LS paly (S8 23
ol l abids (gladsliy 4o (o) comes S35l 08 slagadld 5l (A s aadl s S a3
o so g9 o solal aline sladelise lass) s otaled] Gl sloal 31 Bad s oo LIS 4 (55550
g (S ot RS Ll b 5o (S e S35l g 5ad sl S5a v sk

Wowgy g lge

Slidas GLAK 55 \WAY Ll o bobad JolS ok LB Ho oo siSB GialesT @) sem 45 Ga g3y o)
TN oals el ool el Slen ouledT (sla, siS6 ad ial olgs aala sl (g5, sLaS sunily
Gy dayo o 5 (I3) oelud i b 7¥ 5 () elos cuinslb 780 (L) gelod i 7AL () gelhd il
Lo 8505 -5 (GS2) (5500008 (Sars B (20870 5 (GS)) aalS /0. b Ladss 70+ 556k 1ol
Lol callad 5 Galgsy Slale (JS g0 5 b @ JuigoK Hlatie (Jslas (slauid Hluie Jalt dalllas o) 50
s ShaseSly ol Sl 5 SYGIS
Ol 9 S (5 3k oule]

Lolie ot sulitul ie Bl ¥r gl 5 sie Bl Y0 las b3 L (K30 slaplal 31 et gy
comnlie (iS5 slanl Hebio o ¥ 4 F cud b polu 0 S 5 4o )50 S Jols JuK o ais;, K0 S

v.


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.3.9
http://journal-irshs.ir/article-1-71-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

concplled g 55T 5T (s LaInSS,) dacydpacd 51 A pand oo kS

waa Lk Lo 5 s SK i s Laglal G 5 ol G35 el il 3 Bl ) plE)) @ baglal S
Jé}:}é GL&L;S/S:'J VALY 6‘)10‘:.’:»‘.4.-4 AR &Q&)J C;J.l:l b&s&d‘dﬁﬂ)d A Q:)J LAC)‘A-E
ool sael \ Jgan Lo Giabe)l o) 50 S bt

eyl usse S ol 5 (S5 sla S50 -) Joan
Table 1. Physical and chemical characteristic of experiment soil.

Sl 6&;}}5\9 SlA o s 50 lade
Soil characteristics Amount in soil
(o
s N 4.96
EC(dsm™)
Coaval
T 7.7
pH
u'ﬂ slasuls |
OM (%)
N- QAT 0.089
Total N (%)
" G hd
sda s Jslus 16
P (mgkg™)
o s iy
sda s e—.‘*l" 3 620
K (mgkg™)
o 16.5
Clay (%)
ol
= 18
Silt (%)
o 7.8
Sand (%)
=8l !
Texture Loam

ol ol alids (slaelacy Jlas!
ol (LS s 5oel) cutlS B way 555 ¥ B st soliiad (S35 i O (o) 05 slaghes aladl oy
# I el wadsk dlae sl ad Jleel ol slaslass T 5 ans 5 okl (ssloss sk 4 Laglals

5 Sad 5 dela gu Sbe)y sladlald Hu sud plosl g lul s g ] gldl ua 5 LaglalK ) sae
o8 ensby g soSeslol G Jals S el s (LB sa @ 8 sk 4 qoag sse g0 S (Sl
ey sl elyy ainh aa Ho (Sos wsss el o S ek HIaBe il O geuas el aud b
Olie 59 555 S el s adiy s LS g ssas 4 a5 b gely) cninl Jhle g 7T 5 WV i3 4 als
S Sa by Lo 55Se5hl 5 5580 8l 55 slasis B ad dualas Bliae slaslas slag il ol s
Jobk o9 mlae 058 Gpas 50 /¥ 57 Ar (8 glaghe wdl Gals @S e sl S5 oo 4
s soliiesl Lag a5k y (it slaghes gl GlulelT 8550
Jstas glasad g Gadg 5 puSo jlusl

03 Jslas slaaid 5 Gl sy suSelal (sl a3l (Y2) L3kt s 0BsSh (R 0 oalsg olie
ala 5 olem) Gl s LS 5 o) plad s (sad, dase g9 5 Gle®l o) (s Jleel 54, Seoal
dalae Ko K34 055 a8 3 JsessSae ubad oy L gad al3T ol gy Slale it lua piule3] slaaal

\


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.3.9
http://journal-irshs.ir/article-1-71-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

u—i‘”"'u‘i"o, S u_;énﬁ_ua

= 5ad Jslae (slaniE Hlake g (5 5Se3lail (VA) OIoSan 5 (55Kl (a5 soliind b Jslae (slanis jlate a
i daalae S SBA 59 a8 58 50 a S che puld s La
U915 Jlais 5 sS0 31a

S oaliid U S 5 b @ gladsi s, el 5 suliiead (V) Gul oS Gbas 31 cibsl luie (s €eolasl sl
cad dalas (Y 5 ¥ ) sladdal,

\) 5 s, ks = (0.0202 x ODgys) + (0.00802 x ODggq)
Y )a )&, = (0.0127 x 0Dgg,) — (0.00269 x ODgys)
Y) b 13,08 = (0.0229 x 0Dgy5) — (0.00468 X ODgs;)
Wiml o S BB FFY 5 FYO slag se Jsb oo 0da HlBe o553 4 ODe63 5 ODgas YL sladkal; 5o
Hlaseas) s ol g5l g JYLLS gLAHJAT Caadlad (g ya80 ladl
3 oSOl (8) e s uila (Bas © O3uodes el e i s S5kl L CAT 01 cllas
Gtso O sl b APX au il cnllad it Glo 480 5o (3500 waeSly Jses S om0 ladas

Conlio 5 Guilisly 43a3 ol ol @B Lo Sl Sl JoesSes a5 a5 goSeshsl (1) lalad
a5 2l A0 €405 SPSS s MSTATC (sl 13 a5 5 suliieal U (305 ¢ 5031 Lasols (nSilen

el

ol callad 5 Jslae slanis (Gl gon Shae 5o okl sladelise 31 &S ula las Guilisls wies sladess
wallas 550 (SSas o0 sady da e 5 OB GRS 5 Guilisls wdaS us Ll e 7Y Jlaial e 5 SYGIS
() Jsan) 98 Slusine aalllas 55 0 (sla S5 s 5 Al gua s sty el o 535 () Jgan) 9 Ll

Sos aloo gead GaoieS 4S uly Ol Cnlg iy pend Dlale s sslel Cilide sladal S (Sile 4l
=lod b V¥ Slas 4 g e S Galsog olae (ot 5 (200 @uisk 7Y -+ wald Hlas 4 b e
GRalS L (Y Jgan) wiid S 5158 098 S 5a eld wadsl 8y pelh) endsb VA ol sladalise 5
k239380 Cnl g Hlule 3 5ol OT Ll

2l il 7 okl 4elins 5o Jslas (slanid el i S ols (L Jslae 08 Sile wnlie
L elod eainl ZA olol el o ad Jusls el adsb 7+ olal el s Jlae w8 0 3S
S YO NN s ol okl Wby yo Jslas slauis Sluie .cudls usay sulu e BWAL Ladalsy ik
(Y dsua) wse Lo 5T o oole sladsling 5l 0/

S olel it sladabing 5 S igs 5 b @ Jis IS Slute 4S ol ol byl wies sladess
5 S 48 ol oLz CAT a3l allad Ll s (sobel il sl 31 i€l 4ylio wcuusl 433,
O o wad saabiie gelyy bl ¥ 5 7Y olal sladslin Lo w4 CAT ol cullas it
53 CAT il callad (¥ Jsin) s agay olasine DA els) bl TA- olal alin b aals
SAPX aussl eallas (¥ Jsas) as fo s Ti do olol sladebing sl YA 5 VY oS I3 ol el
(Y Jsoa) S 3 o)kl calins sladali

b Judsul 5 (1= /A™) @ Jissl L IS JudolS o (7 dsas) La S5y (Siwes slacasss Gib
O 4S ad (adidie ey Ol Lo il ssa s 7Y Jladal mhao o gl ol (Sieasan (1= /5

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.3.9
http://journal-irshs.ir/article-1-71-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

concplled g 55T 5T (s LaInSS,) dacydpacd 51 A pand oo kS

(r=+/5Y"") alosg 5 (0= IMT7) Uslae slawss b CAT w35l eallad 5 (1 =-/W™) Uslao slanid b cals
C_u.tl.d JJ@\QZ\ d&.@)d&)‘éﬁ@@

el e (sLatali s 5 oy cases ol SYBIS catlad 5 Jslao 5o il Jlaie (Sils aslBo =Y Jsun

Table 2. Comparison of proline content, soluble sugars and catalase activity of potato plant at various
irrigation regimes.
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+ Means, with similar letter are not significantly different at the 5% probability level-using Duncans
multiple range test.
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Table 3. Relationship between physiological parameters of potato plants under irrigation regimes.

s
LW d’ls“ A SIS
Parameters ouble Chl a Chl b Total chl. Proline Catalase
Sugers
2 L2
o 0.151 %
Chl a
b .
o 0.22 0.297
Chl a
S5 s -0.107 0.86" 0.619™
Total chl.
Ol -
] 0.773 -0.002 -0.129 -0.211
Proline
SYGIK . **
0.813 -0.115 -0.182 -0.328 0.633
Catalase

T Significant levels at P<0.01 are represented by ** using Pearson’s correlation coefficients.
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Changes in Some Osmolytes and Potosynthetic Pigments Accumulation and
Antioxidant Enzymes Activity in Potato under Water Stress in Greenhouse
Conditions

F. Masoudi Sadaghiani and M. Amini Dehaghi 1

To evaluate changes in proline, soluble sugars and chlorophyll accumulation, catalase
(CAT) and ascorbate peroxidase (APX) activity under different irrigation regimes at two
growth stages on potato (Solanum tuberosum L.), a factorial experiment was carried out
based on complete randomized design (CRD) with three replications in greenhouse condition.
Experimental factors were irrigation regimes at four levels of field capacity (I,=100%,
[,=80%, 1,=60% and [;=40% FC) and growth stages at two levels (GS;=50% emergence to
50% flowering, GS,= 50% flowering to physiological maturity). The results showed that
irrigation regimes highly affect proline content, soluble sugars and catalase activity at 1%
level. Studied traits were not affected by growth stages. Interaction between irrigation
regimes and growth stages was not significant for any studied traits. Mean comparison of
treatments showed that maximum content of proline(4.94umol g 'dw) , soluble
sugars(55.99 mg g~ 'dw) and catalase activity(12.75umolH,0O,min) were related to 40% FC
(I3) irrigation regime. The highest significant correlation observed between total chlorophyll
with chlorophyll a (0.86) and catalase activity with soluble sugars (0.81). It was concluded
that studied physiological characteristics of potato severely affected by irrigation regimes,
and 40% FC treatment had the highest effect on studied traits.

Key Words: Proline, Soluble sugars, Catalase activity, [rrigation regimes.
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