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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 @) Jsilinslsh

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

A (6l gime gl oo iy Jlet] e jo SSls (glaids wiz ygel Gl p (S e B G S b ol Sl (g 20
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 a2 30) LT50
LTso (°C)
oloasin ole 53 G e85 o) 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

05 (5o grme gl do > gty Jlaiol el 0 (S (slaials iz (g0l e oS e B S oS s b 9lorSilis (ygitas
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Fig. 1. Effect of different PBZ concentrations on exothermic point in stem of almond ‘Ferragnes’ in Novmber.
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Fig. 2. Effect of different PBZ concentrations on exothermic point in stem of almond ‘Ferragnes’ in Janury.
ologd ;o (sl )8 plol aBlus jo p 59381 alads 1 Jo3l 5 9elSL calisee slacdale o 1S 51-Y S

et}
e 1Z5(meL)
- -y 250 (mz L)
¢ e Seow < 300 {me B3
= =8 — 1002(mzgL"}
0 -
3
o1
< j -2
g7
B 3 -
(]
24
@ -
= -8 -
'8 ¥ LJ L) LJ LS ¥ Ld v L) Ll s ¥

{(Co'a) Sy

Time (hours)

Fig. 3. Effect of different PBZ concentration on exothermic point in stem of almond ‘Ferragnes’ in March.
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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.
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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.

LTs0auiu! LTs0.60 LTs0,,LT
March January November
-0.38 ns -0.88** -0.89 ** Jeloee &l yams S
Soluble carbohydrates
-0.89 ** -0.89** 0.90 ** oden
Proline
-0.33 ns -0.74** -0.47 * Sz oole
Dry matter
0.38ns 0.64 ** 0.71* o o Gy
RWC
0.40 ns 0.88 ** 0.89** p g
Exoterm
**' >\—Y ns

TN 970 o jo o cixe S g o cixe BB pas s 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.

Keywords: Exothermic point, Proline, Soluble cabohydrates, Electrolyte leackage.
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