Iranian Society for

Horticultural Science

ol SilEl pele coamil OF-VDIVY LV o asmbo ) oo,less YT ol 01 SLel 928 5 pole aloxs

gy i

5 IO S Jle (FO I 4 Joxi 3 Joilsigrglil 5 0 il Johono i

T

Effect of Foliar Application of Paclobutrazol on Freezing Tolerance of Almond
(Prunus dulcis cv. Ferragnes) Plants
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Table 1. Effect of PBZ on stem LT in almond ‘Ferragnes’ during Nomember, January and March.

(gemdis a2 30) LT50
LTso (°C)
x| > ol (el 2 JsilieslSh

March January November PBZ (mg L%)
-13.6a -18.8a -13.1a 0

-139a -19.8b -135a 125
-14.8b -236¢C -16.1c 250
-18.2¢ -23.8¢ -17¢c 500
-146b -21.1b -14b 1000
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FIn each column means followed by at least a same letter, are not significantly different at 5% probability level according to
Duncan Multiple Range Test.
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Table 2. Effect of PBZ on bud LT, in almond ‘Ferragnes’ during Nomember, January and March.

(gemdis az30) LT50
LTso (°C)
oloaiinsl ole (53 G 2 p5 eo) Jsilimslsly
March Janury PBZ (mg L%)
-109a -11.2a 0
-10.7 a -12.3b 125
-12.3b -16.2¢ 250
-16.1c -17.3d 500
-10.8a -15.8¢ 1000
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+In each column means followed by at least a same letter, are not significantly different at 5% probability level according to
Duncan Multiple Range Test.
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Fig. 4. Effect of different PBZ concentrations on soluble carbohydrate content in stems of almond ‘Ferragnes’
during three sampling dates. In each stage means followed by at least a same letter, are not significantly different at
5% probability level according to Duncan Multiple Range Test.

59 5753 al o i o 55 B ploly Bl Jglons (slatlyaumgy S L2 o3l 5onslSly i (slacli o 18 51 -F IS

D5 (6l g gl w8 iy Jlodio a3 STl (glasels wi ¢9oji ol oS e B S WSaws b slo il al> 1o

lpogRl wasee RIBL JAB o 1) Shawes S geie JoilinalSh 0 p) 5 aS sls (215 (YY) Paull ioeen

b e oo slol g S Sl il FaslSl b oih less ca S ,8 40 45 sls byl (V) o, Kan 5 Coleman
aS sls 5155 (AY) o, g WaNg Lsly ed 10 068 oo yidon Jud oy as oot a5 )0 g oddh piig ol ol o
05 (o0 Slo> 0590 )3 Ble S 0 Jole latlueg S Gl cage Joil FalSh b o Al AL 7 S50 s
Ot 6565 )0 Loy oS (59053095 (S92 9 J93liealSh 9 )8 SIS om0 (01) Beyl 5 Tafazoli a5 el 53 LB

155



(SO b Jor s JajlisBl (S ol Jlo

Jro a Lol 9 5,00 e w,8lss Geralyl e oy )Slogige sload 2alidl b o5k 5 SlaS 5 a5 woww, 4
Sl ,S Gl aze (o (F055 4 Caglie punilSe (onlplo aims o (l38l (6525 )0 1) Loy 0 Jood (50 S Ll
o asb B ;.j g &b C)l:'> & o= é...nl...n)}a).: Jolss ‘M)Ly”.. 50 lauis L),M.,\)sl LaS el ade Q.ﬂ & b JS
sl jueg S cdale moli8l cel o atuilys g5l 5gslSh jled 5o anlllae (nl )0 (YY) 005 0 )18 5 (5 mmlin & )50
S e Voo Jlog &SI 005 s e S e YO 900 lacdale )5 ofga plob a8l o Loy 4y Jesi g Jolowe
ol &5 4 g oad basle )5 ol aumg S S rexs | gl (pren a5 0l baJles oy095 Ol w9e Joil SslSL id
el il gy S e YO+ 5 0n v GaC ikl 4y S (65205 e S
aBlw odg

Lol culs (gogmo wig) al jo a0 50 (g el sl cle ) 08 Lo 000 b g5l aslSTy clale T3l L
O sloed 4y S JoslialSly i pp Sk Vv e Lol Jlod plol laadle po ol bl 5 63 )0 g n il
Veoo g VO« frimen g i 5 e, S e YVO 5 vals la)las cro 28l Jhals w0 FA g YA s @ i p e S e
S e S 000 led 50 (5 gy pS » eSS AIY) dgn clale YL g il g pReie Gl >lie
clle Grzmen g wald jled 0 (5 059 05 2 JsessSee YIT) g n clale (eSS oS Jl> p0 0l eaus Jg3l8sslST
Slgs go (pl &S ol a8l (pdgp lade il cel Jo3ligslSh 005 (IS ebas . tlls g S poa Al o j0 sy

[
— %0 B3 1S5 umz L)
- . :50imzL')
= - 3 00 imzL')
= 1 | 1003 (nsL )
= ¢
=
= . 3
= a x
= ¢ .
= b bc
= b ab
o | C
j

4
b= c b
=
8 Cc
= 2 Ic -
=
= | | |
(November) i (Janury) 54 (March) <
Time s

Fig. 5. Effect of different PBZ concentrations on proline content in stem of almond ‘Ferragnes’ during three stages.
In each sampling dataes followed by at least a same letter, are not significantly different at 5% probability level according
to Duncan Multiple Range Test.
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Fig. 6. Effect of different PBZ concentrations on stem RWC of almond ‘Ferragnes’ during three sampling dates. In
each stage means followed by at least a same letter, are not significantly different at 5% probability level according to
Duncan Multiple Range Test.
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Fig. 7. Effect of different PBZ concentrations on stem dry matter of almond ‘Ferragnes’ during three sampling dates.
In each stage means followed by at least a same letter, are not significantly different at 5% probability level according to
Duncan Multiple Range Test.
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Table 3. Correlation coefficients between soluble carbohydrates, proline, dry matter, RWC and exotermic points in
stems of almond ‘Ferragnes’ with LTso values, estimated based on electrolyte leakage during tree sampling dates.

LT 500! LT506Q LTsoQU
March January November
-0.38 ns -0.88** -0.89 ** Jeloe Slyams S
Soluble carbohydrates
-0.89 ** -0.89** 0.90 ** oden
Proline
-0.33 ns -0.74** -0.47* S oole
Dry matter
0.38ns 0.64 ** 0.71* o o Gy
RWC
0.40 ns 0.88 ** 0.89** p g
Exoterm

% * o

TN 570 o 4o o cixe S g o cixe BB pas ol 5 an

ns, *, **

: non significant, significant at P < 0.05 or 0.01, respectively.
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Effect of Foliar Application of Paclobutrazol on Freezing Tolerance of Almond
(Prunus dulcis cv. Ferragnes) Plants

A. Darabi Hydar Abadi, A. Ershadi*, A.A. Ghasemi-Soloklui!

Protecting young seedlings from frost damage is an important issue for newly established
orchards and nurseries. Paclobutrazol (PBZ) is a plant growth inhibitor that can alleviate some
damage caused by environmental stresses. In this study, the effect of PBZ on cold tolerance of
almond (Prunus dulicis) saplings of cultivar 'Ferragnes' was investigated. The research was
conducted in a randomized complete block design, and treatment consisted of five concentrations
of 0 (control), 125, 250, 500 and 1000 mg/l of Cultar (containing 250 grams per liter of PBZ)
sprayed on one-year-old almond saplings in September. Stem and bud samples were collected on
November 11, March 10, and January 10; and January 15 and March 15, respectively. Stem and
bud samples were subjected to low temperatures (0, -5, -10, -15, -20, and -25 degrees Celsius),
then exothermic point and electrolyte leakage were evaluated. Application of PBZ, especially at
concentration of 500 mg/l, increased free proline, soluble carbohydrates and dry matter, but
decreased relative water content and electrolyte leakage. In January, the first exothermic point
was on average 4 °C lower in the samples treated with 500 mg/l PBZ than in the control.
Considering LTso temperatures, saplings treated with 500 mg/l PBZ showed 5 °C higher winter
hardiness than control plants. The results indicate that PBZ effectively reduces winter frost-
induced damage to almond saplings.
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