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Effect of xenia on fruit quality and sucrose metabolism enzyme activity

in red bayberry
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Abstract: [ Objective ] Xenia is a phenomenon that pollen source influences fruit traits, including color,
size, soluble solids, seed size and so on. In this study, we evaluated different pollination combinations in
improving fruit quality. [ Methods ] Pollens from different parent cultivars were collected from Huangyan
and Zhoushan counties in Zhejiang province before the male flowers opened and stored under =20 °C. Fe-
male flowers were selected from 15—year—old trees of Myrica rubra ‘Biqizhong’ and ‘Dongkui’ in Hain-
ing county, Zhejiang province. The pollination combinations included natural pollination of ‘Biqgizhong’
(CK1), ‘Bigizhong’ X Huangyan(BH), ‘Biqgizhong’ X Zhoushan (BZ), natural pollination of ‘Dongkui’
(CK2), ‘Dongkui’ X Huangyan (DH), ‘Dongkui’ X Zhoushan (DZ). The fruit weight, size, color, hardness,
TSS, total sugars, titratable acids, and vitamin C were tested. Fruit weight was measured using a balance,
size with a caliper, color parameters detected with a spectral photometer (HITACHI307), hardness using a
texture analyzer and TSS with a saccharimeter. The contents of total sugars, titratable acids, and vitamin C
were determined with alkaline acid solution method, sodium hydroxide solution method, and 2, 6—dichlo-
rine indophenol solution, respectively. Sucrose phosphate synthase (SPS) and sucrose synthase (SS) cata-

lyze the synthesis of sucrose in plants. The activities of both enzymes on May 19 and Jun 19 were deter-
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mined to understand sucrose synthesis in bayberry trees. Data collected were analyzed with SPSS 17.0 to
do analysis of variation and multiple comparison for significance of difference. [ Results]The fruit weight,
size, appearance, hardness and color had significant differences among different pollination combinations.
The fruit weight in BH and BZ was lower than in CK1 by 6.5% and 18.6%, respectively. BZ had the heavi-
est fruit mass (7.9 g) among the artificial pollination combinations. The fruit transverse and longitudinal di-
ameters in BH were 4.3% and 7.6% smaller than those in CK1, respectively, and those in BZ were shorter
by 4.62% and 9.16%, respectively. However, fruit weight, and transverse and longitudinal diameters in
pollination combinations with ‘Dongkui’ had no significant difference compared with CK2. The flesh re-
covery had no significant difference among all the pollination combinations with both female parent culti-
vars. The hardness of BZ and BH fruit was significantly higher than that of CK1 by 7.81% and 18.47%, re-
spectively. The fruit hardness in DH and DZ was also higher than that in CK2. The fruit brightness in BH
and BZ was significantly lower than that in CK1 by 5.1% and 16.4%, respectively, and the yellow index in
BH and BZ was 6.43% and 20.30% lower, respectively. The red index of BZ fruit was the highest among
the six combinations, being 4.8% higher than CK1. The fruit brightness in DH was significantly and
5.75% lower than that in CK2, but that in DZ significantly and 5.87% higher. However, the yellow index
of ‘Dongkui’ fruit produced from different pollen sources was significantly different with that of CK2
fruit, but red index had no difference. The content of soluble solids was different in different pollination
combinations. Soluble solids in BH and DZ fruits were 0.17% and 3.24% lower than the controls, respec-
tively, but those of BZ and DH fruits were significantly higher than that of the control by 7.14% and
31.95%, respectively. The total soluble sugars in all the cross pollination combinations were lower than in
the controls, but the content titratable acids was higher. The vitamin C in the fruits generated from cross
pollination combinations with ‘Biqizhong’ as the female parent was lower than that in CK1, but that in
the fruits from the pollination combinations with ‘Dongkui’ was higher than that in CK2. The contents of
soluble sugars in BH and BZ were 14.17% and 16.67% lower than that in CK1, but DH had a significant-
ly (3.06% ) higher content of soluble sugars than CK2. The titratable acids in BH and BZ fruit were
20.30% and 16.99% higher than that in CK1, respectively. In addition, the titratable acids in DH dramati-
cally increased by 25.39% compared with CK2, but those in DZ decreased by 2.73%. The contents of vita-
min C in BH and BZ were 10.3% and 6.73% lower than those in CK1, respectively. However, the content
of vitamin C in DH and DZ was higher than that in CK2, with that in DZ being 8.63% higher than that in
CK2. The SPS activity in the six pollination combinations on May 19 and June 19 were measured. The re-
sults indicated that SPS activities in all pollination combinations on June 19 were higher than those on
May 19. The enzyme activity in BZ and DZ increased greatly. SPS activity in BH and BZ on May 19 in-
creased by 82.55% and 87.06% compared with CK1, respectively, and that on June 19 increased by
28.8% and 37.08%;, respectively. SPS activity in BZ was 47.7 mg-g™' (expressd by the sucrose content) on
May 19 and 57.75 mg+ g on June 19. In DH and DZ, the enzyme activity was increased by 28.20% and
35.33% respectively on May 19, and by 31.62% and 44.77% respectively on June 19, compared with
CK2. SPS activity in DZ was 41.75 mg- g™ and 58.24 mg-¢™' on May 19 and June 19, respectively, which
was higher than that in DH. The SS activity in BH and BZ was higher than in CK1, being 99.81% and
115.89% higher on May 19 and 76.49% and 105.98% higher on June 19, respectively. The enzyme activi-
ty in BH was 77.71 mg- g™ on May 19 and 66.86 mg- g™ on June 19, which was the highest among all the
pollination combinations. The SS activity in DH was 52.14 mg- g™ and 66.64 mg+¢™' on May 19 and June
19, respectively, which was higher than that in CK2. However, the enzyme activity in DZ on May19 was
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lower than that in CK2. [Conclusion] ‘Biqizhong” and ‘Dongkui’ displayed a high pollination compati-

bility with the cultivars in Huangyan county and Zhoushan county. The fruit weight, transverse and longi-

tudinal diameters and SS activity in DH were the highest among the six pollination combinations. Howev-

er, the fruit hardness, TSS and SPS activity in BZ were higher compared with those of the other treatments.

It was clear that the quality of DH and BZ fruit had improved greatly and that pollen source significantly

influenced the quality of fruit. The results provided information for pollination combination selection to im-

prove fruit quality via artificial pollination. The results showed that the male plants in Zhoushan had a bet-

ter effect in improving quality of ‘Biqizhong’, while those in Huangyan seemed better for ‘Dongkui’.
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Table 1 Effect of the artificial pollination with ‘Biqgizhong’ and ‘Dongkui’ as female parent on bayberry fruit quality

e RS (T PE () (T wiE
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parent parent Jo mm diameter/ rate/%  solids g content/ acid content/
massfg mm content/% (mg-g™") content/% (mg-100 g™
SR AR 845+ 2349x 2490x  9456x 1149+ 235573+ 25.68+ 54.10+ 3498+ 240+  6.65+  2.23x
Biqizhong Natural 0.74b 0.88¢ 131¢ 0.04a 033a 276.92bh 2.1c¢  6.29a 19.68a 0.003¢ 0.012a 0.03b
pollination
piva) 6.88+ 21.71+ 22.62+ 9433 1147+ 192047+ 2436+ 5438+ 42.08+ 2.00+  8.00+ 2.00+
Huangyan  097a 1.13a 0.38 a 0.05a 0.68a 43532a 0.63b 139a 0.87c¢ 006a 0.03c¢ 0.07 a
Frli 7.90+ 22.49+ 2375+  94.05+ 1231+ 253933+ 2148+ 56.70+ 37.23+ 2.06x  7.78+ 2.00+
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FHL 17.58+ 29.96+ 30.12+ 9431+  9.57+ 245213+ 25.61+x 4747+ 957+ 232+ 6.78+ 3.40+
Zhoushan 271a 294a 1.86 a 0.07a 045a 53837a 226c¢ 3.64a 045a 0.06ab 0.02a 0.06 b
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1. Natural pollination of Biqizhong; 2.Biqizhong X Zhoushan; 3. Bigi-
zhongXHuangyan ;4. Natural pollination of Dongkui ; 5. DongkuiXHuang—
yan; 6. DongkuiXZhoushan. The same below.
1 i RERM A S EEER A MBS 1%
Fig. 1 SPS enzyme activity in the different pollination

combinations of bayberry
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Fig. 2 SS enzyme activity in the different pollination
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