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Abstract: [Objective] Areas with gentle terrain at medium-to-low altitude are more suitable for kiwi-
fruit industrial development than mountainous regions. However, these areas often experience pro-
longed periods of high summer temperatures, resulting in high incidences of leaf shed and sunburned
fruit, and thus a decrease in fruit quality. Fruit bagging and setting up shading nets above trees can re-
duce the incidences of leaf shed and sunburning caused by high temperature in summer. Exogenous 5-
aminolevulinic acid (ALA) can improve the photosynthetic capacity, fruit quality, yield and stress resis-
tance of plants. The present experiment was undertaken to explore the effects of exogenous ALA on leaf
physiological characteristics and fruit quality of different kiwifruit cultivars. [Methods] The experi-
ment was conducted in the Kiwi Resource Garden of Horticultural Research Institute of Hunan Acade-
my of Agricultural Sciences at an altitude of 46 meters. The plants of three Actinidia chinensis cultivars

(Chuhong, Fengyue, and Fengshuo) and two strains (S1, an 4. chinensis selection from progeny of Cui-
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yu seedlings, and S2, an 4. deliciosa selection from progeny of Miliang No. 1 seedlings) were used as
experimental materials with the age of 6 a to 7 a. Exogenous ALA was sprayed 3 times from early June
to early August at the concentration of 10 mg- L', and clean water was sprayed as a control (CK). The
leaves of Fengyue, Fengshuo and Chuhong with different treatments were picked on August 10, and the
chlorophyll content and antioxidant enzyme activity were determined. The fruits of each cultivar were
collected when the soluble solid content (SSC) was up to 7.5%, and individual fruit sizes and weights
were measured. After ripening, the soluble solid content (SSC) and the dry matter content of fruits of all
cultivars were determined. [Results] Exogenous ALA significantly increased the content of chlorophyll
a, chlorophyll b and carotenoid in Chuhong and Fengshuo leaves. The three indicators in Chuhong
leaves were increased by 55.98%, 53.57%, and 30.51% respectively, compared to the control. Those in
Fengshuo leaves were increased by 20.61%, 17.38%, and 15.07%, respectively. While the difference be-
tween the treatment and the control of Fengyue was not significant, the soluble sugar content in leaves
of Chuhong was significantly increased by 11.20%. Compared with the controls, the soluble sugar con-
tent in leaves of Fengyue and Fengshuo did not show significant differences. The POD activities in
leaves of the three cultivars were higher than those of the controls, and the differences of Fengyue and
Fengshuo were extremely significant (»p<<0.01) compared to the controls. In Chuhong, there was no sig-
nificant difference in POD activity in leaves between the treament and the control. The SOD activities
in the leaves of Chuhong, Fengyue, and Fengshuo were significantly different from those of the con-
trols, with an increase by 8.52%, 8.26%, and 13.06%, respectively. And the MDA content in the leaves
of all the cultivars was significantly reduced by ALA treatment compared to the controls, decreasing by
16.06%, 10.03%, and 24.24%, respectively. The heat tolerance of these three cultivars was in the order
of Fengshuo>Chuhong>Fengyue. Additionally, the effects of ALA treatment on POD activity, SOD
activity, and MDA content in Fengshuo leaves were the most significant. The results indicated that exog-
enous ALA had a more significant effect in improving the key indicators of heat resistance in cultivars
with stronger heat tolerance compared to those with weaker heat tolerance. The average single fruit
weight of the the cultivars was greater than that of the control with S1 showing the most significant in-
crease at 15.16%. The fruit weight of the other four cultivars, which belong to the large-sized fruit type,
differed significantly from that of the control. Chuhong, which belonged to the small-sized fruit type,
showed no significant difference. The effect of exogenous ALA in increasing the average single fruit
weight of the cultivars with bigger fruit was more significant than that with smaller fruit. The fruit
shape index increased in all cultivars but Chuhong, which showed decreased fruit shape index by ALA
treatment. The SSC of Chuhong fruit was above 17.0%, indicating a high-sugar cultivar, while the SSC
of the other four cultivars Fengyue, Fengshuo, S1, and S2, ranged from 13.5% to 15.5%, classifying
them as low-sugar cultivars. All the cultivars showed significant increases in SSC and dry matter con-
tent of the fruit, with S2 showing the largest rate of increase, with a 9.49% increase in SSC and a
14.68% increase in dry matter content under the treatment of ALA. The increase rate of SSC in
Fengshuo fruit was 3.9%, lower than that of the others. The increase rate of dry matter content in
Chuhong fruit was only 3.53%, lower than that in the others. The increase rate of SSC was in the order
of S2>S1>Fengyue > Chuhong>Fengshuo, and the increase rate of dry matter content was in the or-
der of S2>Fengyue>Fengshuo>S1>Chuhong. The results also showed that the effect of exogenous
ALA on the dry matter content of cultivars with lower SSC was more significant than those with higher
SSC. [Conclusion] Exogenous ALA can effectively regulate the physiological characteristics of kiwi-

fruit leaves, enhance heat tolerance, and improve fruit quality.
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Table 1 Effects of foliar spraying ALA on the
photosynthetic pigment contents kiwifruit leaves
(g-kg"

. w2 a)  wlH4EEb) wCRHHE M2
i AbEE
. Chlorophyll a Chlorophyll b Content of
Cultivar ~ Treatment .
content content carotenoids
pEan X 1.00£0.02b  0.25£0.00b  0.29+0.01 b
Chuhong Control
ALA 1.55+0.01a  0.39+0.02a  0.38+0.01 a
L X i 1.54£0.06a  0.36+0.01a  0.43+0.01 a
Fengyue Control
ALA 1.56+0.03a  0.38+0.02a  0.42+0.02 a
0t Xof HE 1.40£0.02b  0.36+0.01b  0.38+0.01 b
Fengshuo Control
ALA 1.69+0.04 a  0.42+0.01a  0.43+0.01 a
V2 7] i ol A ) AR B A 7] /N 5 2 BERORAE 0.05 K 22 5
B3, TH.

Note: The different small letters between treatments in a cultivar in-

dicate significant difference at 0.05 level. The same below.
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Table 2 Effects of foliar spraying ALA on the main physiological indicators of kiwifruit leaves

il Al b3 wCrT TR T S AP 1 SR bR

Cultivar Treatment Soluble sugar content/%  POD activity/(U-g"'-min") ~ SOD activity/(U-g") MDA content/(nmol-g")
AN X Control 1.72+0.02 bA 570.78+40 aA 53.8420.70 bA 21.49+0.22 aA

Chuhong ALA 1.910.02 aA 619.39+20 aA 58.42+3.81 aA 18.04+0.28 bB

F 4 Xt & Control 1.57£0.07 aA 827.84+12 bB 46.67+1.53 bA 18.36+0.22 aA

Fengyue ALA 1.59+0.02 aA 1 605.96£60 aA 50.52+1.41 aA 16.52+0.52 bB

S Xt i Control 1.5420.06 aA 283.28+11 bB 47.04+2.54 bA 18.49+0.39 aA
Fengshuo ALA 1.54+0.05 aA 2 083.62+87 aA 53.1942.44 aA 14.01£0.13 bB

T+ 7] dd A AN [ AR B ) AS [F) KRR IRAE 0.01 K E R .

Note: Different capital letters between different treatments within the same variety indicate extremely significant difference at 0.01 level.
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