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Table 1. Physical and chemical characteristic of experiment soil.
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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.
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T Significant levels at P<0.01 are represented by ** using Pearson’s correlation coefficients.
-l s ol LIS i b G ey (Siesas glacs yes S ssliinl B 7Y Jlaad mlais 50 Hls as (_sLAcIA.mT

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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

u—i‘”"'u‘i"o, S u_;énﬁ_ua

o

Lo ssn cabla 5 Wl Jslae Galisy 908 T Gialbdl olal O Llule (BAS L Galyoy e
Crte otSan 53 4S el g Ol Gallgsg (S3a Gl 0osKe 1) Cmesall Gt ol ak (ssla 5 OIS 5N abiA,
g ol g5 A Slys IS s Gialdl ade 4 g 05l 5180 S OT slagaiS s s 5 Onlsn
Shasd (g5 JBALL Sl 4 55 Lap T i€ o (sl LT cale i3 515 mbge SRl LT (ol
15 0sa oaloon YU sladals 4 OlalS Jlaial 4 oS (V) W gl oo cltilae 5 w8 oo 531 0l LS55k o)
4 gely o @blisl sl la slanid sisel 51 (S Gl gead dadsd sisel lae s dias o Gl 3l
aal gl adn,y o JUe gls (V0) cocel sudt (55158 Lacal b Ll 5l solaas o sai)y ue slaiis 5 gulaas
Gals Jgaro sob 4 (Y0) @l (D3l sl was o3Il @ Cnlgn e Gl o Jeesliy Ll 5o 550
3008k (YVF) oloKer 5 5a5Y slagil 8 Gube 5 -(0) wols Lacl suas 50 S slaplans o (Shaw Gl g 85083
Eels ol ladialy 5o (sl [l 2uiiS wla) (slauS 3 pand ol Gl gy 85030 Lo eatie JIS,80 Jole
ey s (s3amd LS (SIEAL OF loin Hsliie 4 ol i Hu 5 Wb po ke (sanl Jruily alal
(¥) 8 o alilie (235 L (g hanul aalaiS ol 51 5 aas e Rl 381,

L (elod ool 7Y [las) sl a5 Jol (a8 okl O Jluie wand (ualS b Jslas (slaw
Sl aalas s 4 ol i glie G YL sl Gl ede edly GRalS LT e okl O Hlais aal33l
e e 58 5l (ool 50 a0 gy (IS i 4 Lawis w8 (55 il Gad aS L (g e AL (g 5anl
eobed 5 (Sasaa 5l oliial Ko ol cansy s 6l Ko o Jaeily (2alS Yok 5a Jslao slassls
O Ll 5o Jslae (slauiS pand (YY) ol (o (2lod OlalS s (SEA G s glie w5 lGAL
OB Lol 5 4 freuly o Lauis paa el sud (BOIS (YY) GloSaa 5 5oL sen Lo 3 Pigeonpea sl L 5o o
ety GBS bl 50 i€ oL o Lauid o 50ad sl (Sslite sladd 3 (YY) ool st wals JolS b
suliinnl (ualS Jalsay el (Sas S 0 o Jae 038 85030 (050 Glgieds Sos aui by g g b 5o ol sud
ST 0l 36,5l callad b 5l cile 3 @ofsla b daly 5o o] GBS L3 s 55 slasslo
4ol 4S s w5 oSl 4 sate el (Sae pmalS iy by wolal LaS s 533 4 Lagaie 51 Jla)
35T S0k 3 oSsla oy @ ol (See S50 S5 Go g e WS S wE clile ST (il
S5 sl 5 S0l (W) sl olind 55Kl calu slacallas Soas Jalas b 5 (A) G35 51 guy (BT
03 OBl e o ol (Ko i o 85080 Glaa Kok LS G o | Laaid ) (5558 (slalate sy
OB 833540) (2IaS (15 b 5o Jslae sLauil Gl g gane 5o (VF) Wl Guue L& 5 5o el S g8
sat Lo Sl oS3 Gl cale (Jslaslh lacua g S wias wile aladds b olsSee 15 (e
(V) 0S a8 wdy Gad B g 5 (s 5T 538

e 5 KL sladadm ed S 3 golel slaceliss 51 IS Jud s K 5 b @ b g Sl (hia g3y cnl Lo
ol bald a0 Ja gLl Gaalbdl b (RIS aaiS o 8IS Hlale (SaA e oSl gl (¥)
S ol 0l o (U8, cbale J3) S 53 S3aS rhais 50 Jud g, paad § S s pelacs (Rl s 4 Jlaial
GhalS wad S B e wileusS awl 1 SaA 38 cad Gl b UK e GialS Ladallls
ol cullad (58 Bt 0 sdge o peane S g8 (M0 955m8 kS gune Jole olgieds S i,
BB o gl CpAS 5 ias Giely 48 W e GLEI(Y) ShasaSly 5 (YY) SMd 5K

59 i CAT L€ 31 TaS 51 ot 4 CAT 8350 alancsS) (31 clany 5T aallas aus s ool 5o
cnllad 9, L S sl LagaolS S co 3a3 1) 030w ey o el G5 5105 Laa g 50asS)

Y¥


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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

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

2 (YA ) ol sud sualine (S (318 5o CAT cudlas 0S5 5uis U GialS (sl il ol o glite CAT
5 T G335 31 5o JB Gile Al Lo 5o sl 5 CAT (slanysT cullas (Y+) Sl slagi I3 puba
SN0 s Ko o s sualdie (lsa laS 5 o el Gaia Lol il (ol nd) Al 4 caed il Y
@il Qa8 (B g Gl S L 5 LS L (o (5 sl sladda o 5o BT g (ol callad € wd sualiie
o) 5l (2T 854S ae i ge LI 4 Oy nlls il (BalS w3l g ool cullad ws Yk (15 8 s
APX (Y+) 80 s 80ls @Al gLz 5 ROS Lo sl 5 olSel aa 6 CAT cullad Sl
ailgie 5l 438K 518 Loy s o a5 Jadsiin o aa O3soms wally sai€ Ggsla aul
(V) wom o O asles asay CAT € als Lacdly 5, 5o o305 558550 sobar 1) 03soms wausl
il Gial8) J5 Gile oS AL ek 5o (S8 5 oley 4o GR 5 CAT SOD cullai S it 3,18
(YY) ol

w9 /N Jlaia) e 5o Hladae catie (Siiusaa b 55K g2 Jad s 0L JS Jad g0 G (53 0l o
s 53 Soluine e (Siewsas (nlsn 5 dslae slauid b CAT w3l callad 5 Jslas slawis b ool s
Sl ol panS 5y sdenl 35 8B walllae o 3 (YY) dweslla 5 Olioses ondls spay /) Jlalal
L JS sl 5 b Ui B La Juig,K o solbae onfie (Siwan Siad sladgalS w5 5o 538
sbea Ju ool L oo om 1 ol e (Siaas Ll ines oS saalie 1H b s a K
08 GBS US s K

S 5 o
lad (ol gy Sl sy golul it sladal s Shine 31 s ool O Jeols sladas® Guiage
Slauid e s elyl wuisB A 58 okl sladalis St 6,138,580 5 CAT sl cullas 5 Jslas
w5 CAT lls 5 Jslae

Reference &b
1. Ahmadi, J.S., M.M. Seifi and M.A. Dehagi. 2012. Effect of spraying micronutrients Fe, Zn

and Ca on grain and oil yield of sesame (Sesamus indicum L.) varieties. EJCP. 5:115-130.
2. Asada, K. 2001. Ascorbate peroxidase; a hydroxide scavenging enzyme in plants. Physiol
Plantarum. 85:35-241.
3. Ashraf, M.Y., A.R. Azim, A.H. Khan and S.A. Ala.1994. Effect of water stress on total
phenols, peroxidase activity and chlorophyll content in wheat ( Triticum aestivum L). Acta

Physiol. Plantarum. 16:185-191.

Yo


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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

10.

11.

12.

13.

u—i‘”"'u‘i"o, S U_IQ_SM

Aspinal, D. and L. Paleg. 1981. Proline accumulation: Physiological aspects. pp: 215- 228.
in: Paleg, L.G. and D. Aspinal. (Eds.). The Physiology and Biochemistry of Drought

Resistance in Plants. Academic Press, Sidney.

. Barraclough, P.B. and J. Kate. 2001. Effect of water stress on chlorophyll meter reading in

wheat. Plant Nutr. 722-723.
Castillo, A.G., J.G. Hampton and P. Coolbear. 1993. Influence of seed quality characters
on field emergence of garden Peas (Pisum sativum L.) under various sowing conditions.

New Zealand J.Crop Hort. Sci. 21:197-205.

. Chance, B. and A.C. Maehly. 1959. The assay of catalase and peroxidase. Pp:357-425. In:

Click, D. (Ed.) Methods of Biochemical Analysis, Interscience Publishers. New York.

. Chandrasekar, V., R.K. Sairam and G.C. Srivastava. 2000. Physiological and biochemical

responses of hexaploid and tetraploid wheat to drought stress. J. Agron. Crop Sci. 185:219-
227.

Daie, J. 1989. Phloem loading of sucrose: uptake and opportunities in molecular biology.
Plant Mol. Biol. Rep. 7:106-115.

Delauney, A.J. and D.P.S. Verma. 1993. Proline biosynthesis and osmoregulation in plants.
Plant J. 4:215-222.

Faberio, C., F. Martin de Santa Olalla and J.A. de Juan. 2001. Yield and size of deficit
irrigated potatoes. Agric. Water Manage. 48: 255-266.

FAO. FAOSTAT. 2006. Available in: http://faostat.fao.org.

Farooq, M., A. Wahid, N. Kobayashi., D. Fujita and S.M.A. Basra. 2008. Plant drought

stress: effects, mechanisms and management. Agron. Sustain. Dev. 29: 185-212.

14. Groden, D. and E. Beck. 1979. H,0; destruction by ascorbate-dependent system from

chloroplast. Bichem. Biophys. Acta 546:426-435.

15. Gross, J. 1991. Pigment in Vegetables, Van Nostrand Reinhold. New York. 351 p.

2


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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

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

Hare, P.D. and W.A. Cress. 1997. Metabolic implications of stress- induced proline
accumulation in plants. Plant Growth. Regul. 21:79-102.

Hissao, T. 1973. Plant responses to water stress. Annu. Rev. Plant Physiol. 24:519-570.
Huber, S.C. and J.L. Huber. 1996. Role and regulation of sucrose-phosphate synthase in
higher plants. Annu. Rev. Plant Physiol. Plant Mol. Biol. 47:431-444.

Irigoyen, J.J., D.W. Emerich and M. Sanchez- Diaz. 1992. Water stress induced changes
in concentrations of praline and total soluble sugars in nodulated alfalfa (Medicago
sativa) plant Physiol. Plantarum 84:55-60.

Jiang, Y. and N. Huang. 2001. Drought and heat stress injury to two cool-season turfgrass
in relation to antioxidant metabolism and lipid peroxidation. Crop Sci. 41:436-442.

Jung, S. 2004. Variation in antioxidant metabolism of young and mature leaves of
Arabidopsis thaliana subjected to drought. Plant Sci. 166:459-466.

Kameli, A. and D.M. Losel. 1995. Contribution of carbohydrates and other solutes to
osmotic adjustment in wheat leaves under water stress. J. Plant Physiol. 145:363-366.
Larher, F., L. Leport, M. Petrivalsky and M. Chappart. 1993. Effectors for the
osmoinduced praline response in higher plants. Plant Physiol. Biochem. 31:911-922.
Majumdar, S., S. Ghosh, B.R. Glick and E.B. Dumbroff. 1991. Activities of
chlorophyllase phosphoenol pyruvate carboxylase and ribulose-1, 5-bisphosphatase
carboxylase in the primary leaves of soybean during senescence and drought. Physiol.
Plantarum 81:473-480.

Nayyar, H. and D. Gupta. 2006. Differential sensitivity of C3 and C4 plants to water
deficit stress: Association with oxidative stress and antioxidants. Environ. Exp. Bot.
58:106-113.

Paquin, R. and P. Lechasseur. 1979. Observationssur une methode de dosage de la

praline libre dans les extraits de plantes. Can. J. Bot. 57: 1851-1854.

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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

27.

28.

29.

30.

31.

32.

33.

34.

35.

u—i‘”"'u‘i"o, S U_IQ_SM

Ramanjulu, S. 2010. Plant Stress Tolerance. Methods and Protocoles. Springer. New
York. 382 p.
Ramesh, T. and P. Devasenapathy. 2006. Physiological response of cowpea in a rainfed
alfisol ecosystem to the impulse of soil moisture conservation practices. Plant Physiol.
32:181-190.
Singh, D.K. and P.W.G. Sale. 2000. Growth and potential conductivity of white clover
roots in dry soil with increasing phosphorus supply and defoliation frequency. Agron.
J. 92:868-874.
Stark, J.C., S.L. Love, B.A. King, J.M. Marshall, W.H. Bohl and T. Salaiz. 2013. Potato
Cultivar Response to Seasonal Drought Patterns. Amer. J. Potato Res. 90:207-216.
Sturm, A. and G.Q. Tang. 1999. The sucrose cleaving enzymes of plants are crucial for
development, growth and carbon partitioning. Trends Plant. Sci. 4:401-407.
Subbaro, G., N.H. Nam, Y.S. Chauhan and C. Johansen. 2000. Osmotic adjustment
water relation and carbohydrate remobilization in pigeonpea under water deficits. J.
Plant Physiol. 157:651-659.
Suriyan, C. and K. Chalermpol. 2008. Effect of osmotic stress on proline accumulation,
photosynthetic abilities and growth of sugarcane plantlets (Saccharum officinarum L.).
Pak. J. Bot. 40:2541-2552.
Veneklaas, E. and R. Van den Boogaard. 1994. Leaf-age structure effects on plant water
use and photosynthesis of two wheat cultivars. New Phytol. 128:331-337.
Voetberg, G.S. and R.E. Sharp. 1991. Growth of maize primary root at low water
potential III. Roles of increased proline deposition in osmotic adjustment. Plant Physiol.

96:1125-1230.

YA


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 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.3.9]

Iranian Journal of Horticultural Science and Technology 17 (1): 29-38 (2016)

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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