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Studies on Mechanism and Damage Occurrence for Foliar Spray of NaCl Solutions
in Fruit Trees
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ABSTRACT: We investigated the mechanism on occurring of briny injury in four fruit species (apple, pear,
grape, peach). Briny injury of apple, pear, peach, and grape was induced by the foliar spray of saline solu-
tions. Browning symptom was initiated one hour after the spray of 3% NaCl in apple, pear, and peach trees.
while two hour were needed for grape, but the latter developed the symptom faster than the formers. Foliar
spray of 3% NaCl resulted in 4-fold increase in ethylene production 24 h after the spray, and the production
was returned to eardy stage rate after 72 h. Ethylene production of control was neady constant with slight
decrease after 4 h. Browning and defoliation response to the spray of 3% NaCl on lower side were not
different from the spray on both sides regardless of fruit species, while no injury symptoms occurred by the
spray on upper side. In saline damage for treated date, lateral bud was only germinated in apple at 30 July.
A shoot apex was 100% grew in all fruit tree. In result for hormonal content of leaf and shoot apex, control
was high t-zeatin content in leaf. However, JAA and ABA content was increasing in high saline concentration.
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Fig. 1. Changes in percent of leaf browining and
defoliation of apple, pear, grape and peach affected by
foliar spray of 3% NaCl solutions.
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Fig. 2. Changes in ethylene production of 1-year-old
apple shoot tips affected by foliar spray of 3.0% NaCl
solutions.
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Table 1. Leaf browning and defoliation in apple, pear, peach, and grape affected by foliar spray of 3.0% NaCl solutions
on different leaf sides
NaCl spary side Browning” (%)
Apple Pear Grape Peach
Both 100 &’ 83 a 46 a 86 a
Lower 100 a 80 a 40 a 83 a
Upper 0b 0b 0b 0b
Defoliation (%)
Both 100 27 53 100
Lower 100 20 50 100
Upper 0 0 0 0
? Investigated 30 days after the spray.
Y Mean separation within columns by Duncan's multiple range test at P=0.05.
Table 2. Leaf browning and defoliation in apple and pear affected by foliar spray of 3.0% NaCl on different leaves ages
Cultivar Leaf Browning (%) Defoliation (%)
Apple Young 233 b? 111 b
Old 70.0 a 100 a
Pear Young 133D 00b
Old 287 a 93 a
? Mean separation within columns by Duncan's multiple range test at P=0.05.
Table 3. Leaf browning and defoliation in apple, pear, peach, and grape affected by foliar spray of 3.0% NaCl on
different growth periods
. Browning (%)
Time
Apple Pear Grape Peach
.................... Sprouting rate of lateral bud:- -
July” 40 0 0
August 0 0
September 0
.................. Sprouting rate of shoot tip:«« -
July 100 30 100 100
August 0 0
September 0 0
) Investigated 30 days after the spray
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Fig. 2. Scanning electron photomicrographs of pear(A), peach(B), apple(C), and grape(D) stoma (x1,800; bar = 20 (m).

Table 4. Hormonal content in leaves and shoot tips affected by foliar spray of NaCl and KCl in 2-year-old apple shoot

Leaves” (ng/g)

Shoot tips (ng/g)

Treatment
t-zeatin 1AA ABA t-zeatin IAA ABA
Control 106.8 a” 973 a 130.2 ¢ 400.6 a 151.7 ¢ 101.0 a
NaCl 3.0 % 91.7 ab 1104 a 185.6 ab 303.7 b 251.1 ab 706 b
5.0 % 87.6 ab 106.9 a 196.8 a 285.1 b 276.7 a 572 b

“ Investigated 7 days after spray.

¥ Mean separation within columns by Duncan's multiple range test at P=0.05.
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