Olginol gimi o315 AYAr olo 5 g5V B VE Ol SLEL pohe o S anin

Vanfl

1V 395000 pd 5 10U Sl JUeb 58 Lo g 41 Suogliio st 331 2 Jg 3 g2 alSTly O i (o s
(Vs el 515 g0mmn (V) g3Li )l ol (V) glyls gy
Kl (53,58 oSl ol 038 ade ton clasl oY L o 5 oS0l (53558 waS000s BT 03, E] el )IS (5 pils )

Lo e s
ot 2alS e slein, Sl oS s e 1,8 S o [ plal J e 45 el Jelse 5l S (S35l
sla (i 5l il glacjlast a5 ol iy o530 SO a3l 50 L ol ol SUS 5 51 bzl (S5l e
el g Vi 00 YO Y0 (Uald) v clals 0 L sl 5 lSh anllas ol 3 as e 2aS Olals sy e
o Ol 23 8 plonil el Yo 5 (63 Yo OLT Y s Bl 5 (6ls g3 A S phome olsl LSS sladle (555
“Y0 =Y V0 =V =0 e glales 5 me s Blu 1 Sl ged e S (6 S 03Il Bl L U Slyun s S
OLalS 5 Sldon s S 5 ods m Ol 0 VL 28 5 13 Lol 50 itigad g Cudd Olpe 5 a8 S )15 =T
ot O ke Ll sy 4l Gl kel S o b 2alS Lol g g YO0 500 glacdale Lo sl
eals 1 OLlS e wiy Jssl 558t 5 8 aS dy o 4 g el S Cld Ol 5 (Sulaline RalS ¢!
sadn Ble Gladisad S oots 2alS 0T Lo 4 Dloes Sldn s S 5 nds Olie SRl Col ot 3 s o
S e b 4y Cuaslie (g5 55 L ol g bdST DleS
PRV
o 5SS s e bl Si ble e Rosaceae loslibs 5\ ( Prunus amygdalus) e oU L plsl
Jolss S5 3l S OYA0 (i) 53 8 0 iS f; Jdie bl 5o &S col Ls (i sdos Jseaes
& il Ol lacaul ol A o ol wlinsy (S35l Splest ool dhomr Sl e g Ol 53 LIS oS 5 sk
o DS 531 o3litl 555 o 48,5 IS 4 Wlss (S35l b allie (sl & Sl e 1o pd e O
Slacolest 5 ons Ay o lilosl LS 5 ipl o5d o s Ja3k 5 SLS S eee 51 S8 sl SISl ol
QM (G 23) s o 2l |y James gla 25 51 30
By g 3l
ol ol 5 od 5l glos I3l 5 gL Sl eslinal U s e lsl 55 VY 5558l 3, LS el sladlg
o fge ole il e S YO B L) SUS el g g Ve @0 (YOO Y0 (Uald) i chile 0 Lld b jles LS
S S 30 3l 5o kd plnil Wl 51 (5513 4 gad Lkl YO 5 (63 Y0 e OLT YO Jlas alm jo a3 350 (33155058
OAVA) Sl 5 onlSL Grs 5 eslinal b adlas Jshs Dhidon 505 Ol 5 OVAVY) Gt Ghss 4 Sle s Ol

sbsles oo Ferezing Chamber oK s 5o i ala 5l gm0 ol V Sladad s A (68 65100



Olginol gimi o315 AYAr olo 5 g5V B VE Ol SLEL pohe o S anin

(V84Y) B 555 sy 4 baised Sy Coid s S 515 =Y 5-Y0 Ve =10 =)0 =0 o slales bl Sl s
L3 8 Jlos 5 425 SAS 15800 3 5l eslizal b sl s 4y glasls 5 A (5 S o510
o g @L“J .
Jsloes Dloden 52,8 Olsen Suldl Cslpl o 000 e 53 05 50 Js5l 558G Hlad &5 das e OLLS Gl ol il
S VT dolee ol 00 il 5o Jshous Slodon S Ui (555 o300 pss o 3 5 (516058 4 33,5 s
e 35S e S ke VIA Gl e e Olea 53 ald et sl Shdoa s S Ol oS- 3 5 05 0 S
Clle o bl il (ol ldl ol o 0 VY0 5l Jlad g cd ol g o YO 500 gl bl s s Ol
Olsen (eS 5 s s i Sl Slos Jolim aslie 5o g 4l alS s Olee ol (g Vot
U olo e 25 i3 8 adalie olo OLT ps> 4a 55 Jslos Ol o S Do (i 5 0la(s g3 4ad 3> e St
A le diged Sy Sl A e b U5 il 8 s Jasl SISt sles Lol sls (IR il s ool
b ged G Sl 53 s pme S Csl g3l 5 slSL ol o 0 Sl 3,8 Sl a3 =10 (Gles 035 U
el YOr 500y lachle & s S S Ol pl (g Ve B s L4 S e 2050 gl W6 2
G i il sl e 0L | el Wy o)y VYO s ekt e Sl b o Sl 5 s 4Bl 58
A edalie Jg3l g SL ol o g YOr S0y el llE L L e
gl b s Sldonss S 0liee G35 (s ) il sl o e 51 5,5k b I3l
338 o QLS (glacl 53 Lo 0 Conslin (ol bl am 53 5 8 55 0 53 maz el (VAAG KSg) (s 0 ils
@L:.o
Bates, 1. S., R.D. Walderana and 1. D. Teare. 1973. Rapid determination of free proline for
water stress studies. Plant and Soil. 39: 205- 207.
Davis, T.D., G.L. Steffens, and N. Sankhla, 1988. Triazole plant growth regulators.

Horticultural Reviews. 10:63-105
Paquin R, P. Lechasseur . 1979. Observations sur une methode de dosage de la proline libre

dans les extraits de plantes. Can Jornal Botany. 2: 23-40.

Seppanen, M. M. 2000. Characteiza of freezing tolerance in solanum commersonii with
special

reference of the relationship between and oxidative stress. Current Science. 56:40-44.

Wang, S. Y. and. G.L, Steffens. 1985. Effect of paclobutrazol on water stress-induced

ethylene biosynthesis and polyamine accumulation in apple seedling leaves. Phytochemistry.
24(10):2185-2190.



Olginol gimi o315 AYAr olo 5 g5V B VE Ol SLEL pohe o S anin

Study the effect of paclubotrazol (PB) ON cold hardiness of almnd (Prunuce amygdalus)
cultivar shahrood 12 saplings
Abstract
Winter frost injury hs one of the Factors that influence almond nut production.using chimicals
is one of the main strategies to reduce frost damage. Paclubotrazol is an growth inhibitor
which may decrace environmental stress- induced damages. In this study, five concentrations
of PB including 0 (control), 125, 250, 500 and 1000 ppm was sprayedon one year old almond
saplings. Stem samples were taken on November 11, January 10 and March 10 and their
carbohydrate solution and proline content were measured. Stem segments were exposed to
low temperatures namely 0, -5, -10, -15, -20, -25 and -30°c and their Ionic Leakage were
evaluated. The highest proline and carbohydrate cconten was found in plants treted by 500
and 250 ppm of PB. Decreasingthe temperature, the lonic Leakage of Samples increased;
However, 500 ppm of PB caused significant reduce of lonic Leakage. It seems that applying
PB shortened the seasonal growth of plant, resulted in higher amount of proline and
carbohydrate solution and subsequnce decrease in lonic Leakage of stem samples.
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