s — 5 )lsis b ogo oS o BLLG1S AYAA oloyus YO B YY -l ol Sl pole 0 555 ol

Goss 5 Sad o (Jregia L. ) sl g0 8 Jead Gle euy o

(F) (g olfs 5 (Mol (yat (V) i g s (1) il ol
6‘5|L~CLJ 05; )LMMJ‘\) -y ‘ulﬂf ‘ub.e‘_\ oKy ‘UL?U)}:‘ 6))3L.5 oWy ‘@L.cb uY}M J.J}: JW.J)‘ ‘;ML»..»J)LT 652,“.:'\) -\
Sl el oBils pale 0aSlasls ¢ cwlid Cangj 05,5 i3l olwl =Y ol 05 o)) e5 oRiils ()l yail (55,0liS o

5 b g Jb a9 ol Blidod dnge ( Sltl Blidod i Lol -F

e ol 55 Slnl @08 i S 55 5 pBul s ey b Gl AT @ Jeos el o skt @
S S lal A5 w e e eanslS 5 Ol el S ($055 5 (S (GRS Jlesl 0lS
Soxd 5 5 ol cilsaS i b 3l e e 3 5 A8 sl L Sl eslinal b S 3eilr a5 o
el ool bt bgs e slaguan! 3l S 5l DL s (3 S g ke S il elans 751 el
Ll Ol oppmie 55 Jlesl Sl e V Sy 03 SlenS] oy Sl sl s a5 SleeS| w3 Gty

Lol

PRV

2 s e SO elS IS dasme e Sl il p gk 3 b bl 8 ) o Sl glas 4 RS 631
333,50 ClapneS b T 25 sbl ol e 25 G Olpe 4 (i Jlie sl AL o Jghor sl | e
Loadaly 3 5 3l o o b ledss 4 ol LS 51 LSS 55 5 (Willcox, 1987) 5,108 o 56 OlalS sad s
& oob3 Sl pslie gla i3 U 5 (ot 5 S ki il b gla i 4 OF Caslis Ol o
s 5 (S350 Slp el s g Sl G Wl 8 S5 o 55 s a3 e
3 S o kS pl 55 (Gosh 5 S el e Sl A 4 Jeod

L ey g 5lse

Sleslaad L aS (Uals 5 —2/Voc=+/Qr e =+ /VO=V/++ =Y /O+ MPa) éw\&gl:ﬁch.ﬂfﬁg}ii}q@}lb
Yoo SL FygARtetay pslds 5 55 50 LSS sla Jlgls £3° U,L"Lnﬂ 53 S eslizad g el 3w PEG 6000
e 5 IS s (S bl sk 4 Jsl Jbesl s eds JUpe 5 LY el was 585 53
Mﬁ)‘})})*' CJ.\.&‘\;.L:A) 092 L.w\}\)} L;){T'JTCMZB&JWQJJ&MMMKA

L‘l—:.:)’ c‘j].l_la-’ c‘b‘}!’ c‘j‘)J_j:’ L‘)_w’) CUJ\ Cl_':.’ JA[—J: }JJS/ )—?j" VJ)V)‘ L)’:%L")T g_)-l‘ B 6\)}2&&(;_)

YAoQ



s — 5 )lsis b ogo oS o BLLG1S AYAA oloyus YO B YY -l ol Sl pole 0 555 ol

mM YO+ 5 Yer A0 Nev O o gla e ble 2 NaCl 3l eslaal b as (4727 (uS/em) $/4V0¢ A/FVF Y/ v
s S eslazal o3 g el sl

@Lo

Lij 5 5wl Co 3 Sty JRalS O (el il 53 2l L oS sl 0l ol (S s (Ll
O35 Srammtl Jo by SRl 3L 550 o dalie e les 555 5 2Bl 03 (55 ailir Ao 5o 5o (ramen 5 o
DA 53 Gl aS sl 0L il Al e el andd L g amaly; hd iomen sazd L ohs 4 s analy) S
Sl s pslie sls auly Sl gls b 53 K5 Ca g meand Olgee 53 (il53l 5 Wl sl (el 25
el sl any b e sla il e 3 AS 31 0L il 553 e ok sk 3 e Bl 3 Na e
sdalie Codlad Olsen o iy G55 Jleel 31 o V555 53 3T Sy Sl o5 4 5 1S pi;j Slemst
OLis (VL e 55 il oo 53 05 0 pslie pBl 5o ol 5 Jslome GLad ez Ol e pizeas 5 S
.l

wagadlo oy g araiy) kb piamen s axadle 5 axaly;y Jib L) el ol L1EIL g0 A (G
B el dsb Slio o g5d il sl x LB s 0B Blie il rames 8L el (g)ls e sk
i Solg o LS ol ea g s re 10 bl mhas > ey 4 g aile B ol arady
S s Olee als OLES (28l 5 5 5l lio ool 0 28 ol 4 ob ax Bl 5 ey ) S 055 558
o Ceaglie 5> S5 SOLE Olye 4 Jslome ol 5 s e Ol 5 S350 SSOLE K s w
Sl SalS o 15 s G 5 o e 03 L3S e Wil e g3 S oS s (St i
oA E QT PGl o aslie S 035 (gl s s il ety O e (55 5 ool
L i sy kb oLl o b Ol &5LY 5 €007 ity 5 onle aad Ol & SIS 50 255 5 ¢
iy 53 prdes Ol Lisls maad 5550 (Sla @l 5o o5 1) (S eonedS 5 iy pslie pB51 (S Ol e o153

.Jﬁ&uj‘%ﬁt}v&ajwww€@)\):e}iﬁ

@bﬁ

Chen, S., J. Li, E. Fritz, S. Wang, and A. Hiittermann. 2002. Sodium and chloride
distribution in roots and transport in three poplar cultivars under increasing NaCl
stress. For. Ecol. Manage. 168:217-230.

Chen, S., J. Li, S. Wang, E. Fritz, A. Hiittermann, and A. Altman. 2003. Effects of NaCl
on shoot growth, transpiration, ion compartmentation, and transport in
regenerated plants of Populus euphratica and Populus tomentosa. Can J. Forest.
Res. 33:967-975.

Fulton, A. and R. Buchner. 2006. The effect of water stress on walnut trees growth,
productivity and economics, UC Farm Advisors Draft Publication, Tehama
County, University of California, February 23, 2006.

YAT .



s — 5 )lsis b ogo oS o BLLG1S AYAA olo s YO B YY — 1) Sl pole 0,505 pmouicd

Michel, B.E. and M.R. Kaufmann. 1973. The osmotic potential of polyethylene glycol
6000. Plant Physiol. 51: 914-916.

Modarres, R. and V. P.R. Da Silva. 2007. Rainfall trends in arid and semi-arid regions of
Iran. J. Arid Env. 70: 344-355.

Murillo-Amador, B., R. Lopez-Aguilar, C. Kaya, J. Larrinaga-Mayoral, and A. Flores-
Hernandez. 2002. Comparative effects of NaCl and polyethylene glycol on
germination, emergence and seedling growth of cowpea. J. Agronomy & Crop
Sci. 188: 235-247.

Vahdati, K. and S.H. Hoseini. 2006. Introducing an innovative procedure for large
commercial seed lots stratification in Persian walnut. Acta Hort. 705: 355-357.

Assessment of drought and salt stress tolerance in different cultivar and genotypes
of Persian walnut genus

Nase Lotfi', Kourosh Vahdatil, Bahman Kholdebarin3, Darab Hassani*
12 Department of Horticulture, University of Tehran, Abouraihan Campus, Tehran, Iran,
E-mail: kvahdati@ut.ac.ir
* Department of Biology, Faculty of Sciences, Shiraz University, Shiraz, Iran
* Department of Horticulture, Seed and Plant Improvement Institute, Karaj, Iran

Abstract

Drought and salt stress were induced by PEG 6000, withholding irrigation and NaCl in 6
salinity levels, respectively. Mineral composition, levels of proline (PRO) and peroxidase
isozyme (Guiacol Peroxidase, Ascorbate Peroxidase and Peroxidase) activity were
determined in 1 years-old walnut plants grown in environmental conditions characterized
by high temperatures and high photosynthetic photon flux density levels and subjected to
a whitholding irrigation for a 20 days period. There was a negative correlation between
media osmotic potential and most of the vegetative growth indices. When subjected to
prolonged water stress, ‘Lara’ and ‘Serr’ varieties wilted more rapidly than ‘Chandler’
and ‘Panegin,y’. Reduction in most of growth indices resulted in water stress. Proline
content increased significantly in relation to the severity of drought stress, in particular in
shoots of tolerant genotypes The accumulation of PRO specially in germination phases
and high activities of POX specially APX indicates a possible role of PRO in drought
tolerance.
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