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Effects of spraying PBO on growth,leaf quality
and flower formation of young apple tree

XING Li-bo,ZHANG Qing-wei, HAN Ming-yu,ZHAO Cai-ping,
CHEN Xi-long, HOU Yu-jue, LIU Hang-kong

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] The objective of this experiment was to study the effects of spraying PBO at
concentration of 6 667 mg/L. on growth of apple sapling,indicators of leaf quality and bud broken at differ-
ent parts of the branches and flower formation. [Method) The apple(Malus domestica Borth. ) cultivars Fu-
ji Nagafu No. 2 and Gala Fuhongzaoga were used as materials and PBO with concentration of 6 667 mg/L
was sprayed in 10th april,10th may,and 10th june(CK :Spraying water; T:Spraying PBO). The quantity of
PBO sprayed was 2.5 kg per plant every time. The growth of morphological indicators was measured, leaf

quality indicators were weighed or calculated,and bud broken at different parts of the branches and flower
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formation situation were record. [Result) (1) The results showed that the growth of plant height and
crownshaft per year in Fuji and Gala saplings with PBO spraying was significantly inhibited, while the
growth of diameter of cultivar trunk per year was significantly increased. Spraying PBO significantly inhibi-
ted the growth of the length of main branch in Fuji and Gala,significantly inhibited the growth of diameter
of main branch in Fuji,but the growth of diameter of main branch in Gala was not inhibited significantly.
PBO spraying treatment inhibited the growth of shoots of upper, middle and basal tiers in Fuji trees
throughout the growing season while its inhibitive influence on Gala was not significant because shoots
growth of Gala trees stopped earlier by nature. (2) Compared to control treatment, PBO spraying treatment
can significantly increase leaf fresh weight per 100 pieces from july to october and leaf dry weight per 100
pieces from july to august in Fuji . Gala varieties had the same result from June to september for both leaf
fresh weight per 100 pieces and leaf dry weight per 100 pieces. For both Fuji and Gala, leaf area per 100
pieces of spraying PBO treatment was significantly lower than the control from may to october. In contrast,
specific leaf weight of PBO spraying treatment was significantly greater than the control during this period
except june in Fuji varieties. (3)PBO spraying treatment significantly improved the flowering rates and bud
broken rates of upper,middle and basal tiers in Fuji trees and in Gala trees. [Conclusion) According to ex-
periment results, growth, leaf quality status and bud broken, and flower formation of apple sapling are
closely related. Spraying PBO(6 667 mg/L)significantly inhibited the vegetative growth,improved the qual-
ity of the leaves, accelerated the bud broken and flower bud differentiation and effectively promoted the
flower bud formation.

Key words: apple sapling;leaf quality; PBO;flower bud differentiation
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Table 1 Effects of spraying PBO on year increment of plant

height,diameter of cultivar trunk and crown mean

diameter of apple saplings

%) e e ZEHM/mm 5E4% /cm
‘unﬂ‘ 4t 3 **'E{/_Lm Diameter Crown mean
Cultivar Treatment Height . .

of cultivar diameter
wt CK 69.8+2.5b 10.6+1.1b 58.2+3.1a

Fuji PBO 48.3+3.6 ¢ 16.3+2.1a 19.2+3.0¢

TIEE 7 CK 123.7+£5.7a 4.3+0.9d 37.2%4.4b

Gala PBO 66.7+4.3b 7.5+1.3c 19.0%2.4 ¢

T [ 5 B4R )5 AR AN ) NS B R OR 2 ik B EH K (P <
0. 05) B3 AN Al K5 b 7R 22 57 3A W 8 3 K P (P<<0. 01) .
ECE

Note: The same column with different lowercase letters and cap-

ital letters indicate significant difference at P<C0. 05 and

P<C0.01, respectively. The same below.
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Fig. 1 Effects of spraying PBO on year and month increment of the length of main branch

Different lowercase letters on the pillar indicate significant difference at P<C0. 05 with different treatments. Same for figure 2 and 4.
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Fig. 3

Effects of spraying PBO on the shoots length growth of different parts of branches

Different lowercase letters indicate significant difference at P<C0. 05 with different treatments at the same time
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Table 2 Effects of spraying PBO on leaf fresh weight per 100 pieces and leal dry weight per 100 pieces

KFkE H ] Sampling date

EE D i Ak 7
Index Cultivar Treatment 05-20 06-20 07-20 08-20 09-20 10-20
wt CK  35.68%1.99c 47.95+1.09 b 31.14%+0.39 ¢ 43.414+1.30d 62.06+0.98d 50.49+2.50 d
G- FTA /e Fuii PBO 33.97+2.50 ¢ 44.9440.84 b 45.69=1.50 b 61.20+2.49b 70.70%£1.49 b 57.13%+1.39 ¢
gerf*]hogve‘ghl WL CK  57.9241.99 a 49.36+1.29 bB 42.5840.97 bB 48.09+1.38 ¢cC 67.504+2.10 ¢ 61.274+1.38 b
Gala  PBO  49.52+0.38 b 63.63+1.39 aA 70.67+0.98 aA 70.50+2.48 aA 73.6340.97 a  68.3641.97 a
Bt CK  15.42+1.98 b 20.890.98 b 13.79+0.89 ¢ 17.20+1.39 ¢ 28.43+2.09 a 22.20%1.40 c
OF A /g Fuii PBO 14.8620.39 b 18.3142.40b 10.16=1.50 b 24.93+0.50 b  29.3520.60 a 24.07%2.50 c
Eerrylv(v)gigh‘ ML CK  19.4340.49a 17.474+0.87c 19.16+0.29 b 24.9140.98b 26.29+1.09b 31.89+0.49 a
Gala  PBO  16.5940.30 b 25.73+0.40 a 30.36-50.29 a 29.3440.86 a 30.3640.38 a 28.6940.39 b
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Table 3 Effects of spraying PBO on leaf area per 100 pieces and specific leal weight

T

Kkt H W] Sampling date

Index Cultivar Treat-

ment 05-20 06-20

07-20 08-20 09-20 10-20

AMEBE w4 CK 1509.9£37.9b 2203.6+t21.5a

2601.7£25.8 a
1944.8£28.4 ¢
1837.9£22.9a 2119.5£25.9b 2355.0433.6b 2368.1£39.5¢ 2925.24+40.5¢ 3111.9£22.5b
1882.4+38.5d

3297.0E£44.4a 3619.3£33.4a 3619.94+14.5a
2428.2£29.4b 3037.9+£99.8b 3009.4£35.4 ¢

1934.2+39.5d 2092.24+30.5d 2202.1+18.54d

cm? Fuji PBO 1200.4438.5d 1800.54+19.9 ¢
Leaf area W CK
per 100 Gala PBO 1457.04+19.4c¢ 1709.44+17.44d
ME/ Wt CK 10.2140.39 b 9.48+0.17 b
(g+cm ?) Fuji PBO 12.38+0.38 a 10.17+0.49 b
Specific leaf 1 i CK 10.57+0.20 b 8.2440.29 ¢

weight  Gala PBO 11.39+0.29a 15.0540.58 a

16.1340.88 a

5.3040.10 ¢ 5.2240.19 ¢ 7.8540.29 ¢ 6.1340.76 d
9.85+0.48 b 10.2740.39 b 9.6640.30 b 8.0040.38 ¢
8.14x0.11 b 10.5240.28 b 8.9940.40 be  10.25%+0.20 b

15.17+0.48 a 14.51+0.48 a 13.03+0.47 a
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Fig.4 Effects of spraying PBO on the rate of buds breaking at different parts of branches
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Fig. 5 Effects of spraying PBO on flowering rate at different parts of branches

For the flowering rate of same parts of branches, * means significant difference between the different cultivars;
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at P<C0. 05 between the different parts;For the flowering rate of same parts at branches of same cultivars, different

capital letters on the pillar indicate significant difference at P<C0. 05 between the different treatments
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