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Study on the flower-visiting behavior and pollination effect by Apis cerana

cerana on kiwi fruit
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Abstract: Apis cerana cerana were used to pollinate for kiwi fruit to explore the pollination behavior rule
and the influence of A. cerana pollination on the kiwi fruit growth and quality to provide theoretical support
for regulate A. cerana pollination management and improve quality and efficiency. The results indicated
that: A. cerana visit both male and female flowers the time of A. cerana visiting activity was 7:40 a. m. —
19:30 p. m. the temperature range of visiting flowers was 18.9 ~31.2°C and the humidity range was
21% ~T76%. The average visit time of single flower was 25 +5.77 s and 62% +0.82% of the single
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flower visit time were distributed in 20 ~ 30 s. The peak time of the visiting activities were 11 : 00 —

12:00 the peak time of bringing powder back to the nest ware 11 :00 —11:20 the number of powered

bees returned to the nest with temperature and humidity showed a normal distribution respectively in

25.58 (x —24.81)2€(R2 20.924) andy = 12.67 - 0.96 (x —53.90) *e
Jm Jm

(R* =0.858) . The quantity reached its peak in the temperature range of 22.5 ~26.3°C and humidity

accordance with: y = 14.36 —

range of 43% ~67%. Set percentage growth rate of longitudinal diameter transverse diameter and lateral
diameter fruit weight soluble solid content total sugar content solid acid ratio sugar acid ratio and
vitamin C content of kiwi fruit pollinated by A. cerana were significantly higher than that of artificial
pollination ( P <0.05) deformity rate and firmness of fruit were significantly lower than that of artificial
pollination ( P <0.05) . This study concluded that A. cerana pollination can improve the yield and fruit
quality of kiwi fruit and can replace artificial pollination in production to obtain higher economic benefits.
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Fig. 1 Time distribution of Apis cerana cerana visits
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Fig. 2 Number of Apis cerana cerana visiting flowers per time period
* o (P<0.05), 3 . Note: Data in the

figure were mean + SD. Different case letters was significant difference ( P <0.05) . The same for fig. 3.
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Fig. 3 Number of powdered bees and proportion of returning bees returned to the nest every 20 minutes
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Table 1 Regression equation of the number of powdered bees with temperature and humidity
Equation y0 xc w A R’
C y=y0 +(A/(w'sqrt (pi/2)))"
(*C) . ) 14.36 £5.00  24.81 =0. 10 3.89 +0. 30 541.25 +57. 88 0.924
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2

Table 2 Kiwi fruit setting rate and deformity rate by Apis cerana cerana pollination and artificial pollination

() () ()

Pollination mode Number of flowers  Fruit number Setting rate Deformity number  Deformity rate

1322+216.38a 1085+153.59a 0.82+0.02a 69 +5.91 a 0.06 £0.00 a

Apis cerana cerana pollination

1225+141.44 a 902 +120.98 a 0.73+0.02 b 70 £5.79 a 0.08 £0.00 b
Artificial pollination

* ; (P<0.05 T ) o o Note: Data in the

table was mean + SD; Different case letters in same subcolumn was significant difference ( P <0.05 independent sample T tests) .

The same below.
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Fig. 6 Vertical horizontal and lateral diameter growth curves of kiwi fruit
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Table 3 Effect of Apis cerana cerana pollination on the fruit diameter growth rate of kiwi

(mm) Weekly growth rate

(mm) Total growth

Pollination mode Vertical Horizontal Lateral Vertical Horizontal Lateral
diameter diameter diameter diameter diameter diameter
Apis cerana cerana 0.29+0.03 a 0.20+0.01 a 0.17 £0.01 a 5.15+0.09 a 3.53+0.17a 3.03+0.11 a
pollination
o o 0.24 £0.01 b 0.17+0.01 b 0.15+£0.01 b 4.36 £0.12 b 3.11+0.19b 2.79+0.92 b
Artificial pollination
4

Table 4 Effect of bee pollination and artificial pollination on kuwi fruit appearance and nutrient quality

Quality index

Bee pollination

Artificial pollination

(ecm) Vertical diameter 7.66 £0.33 a 6.70 £0.20 b
(em) Horizontal diameter 4.78 £0.26 a 4.22£0.08 b
(cm) Lateral diameter 3.81£0.11 a 3.50+£0.09 b
() Single fruit weight 90.33+2.52 a 83.67+1.53 b
(kg/cm?) Firmness 17.98 +1.02 a 18.29+0.19 b
(%) Soluble solid content 9.77+£0.85 a 7.93+0.35 b
(%) Total sugar content 7.90 £0.36 a 6.83£0.31 b
(%) Titratable acid content 2.20+0.09 a 2.37+0.05 a
Ratio of SSC 4.44 +0.36 a 3.41£0.19 b
Ratio of TA 3.60£0.31 a 2.98+0.15 b
C (mg/100 g) Vitamin C content 156.95 +7.22 a 131.96 £10. 10 b
o (1991) . (2017)
3 .
3.1
( Sgolastra et al. 2016; Wang et al. 2018; Zhang
et al. 2019) . 8:00
N 14 : 00
( 2001; 2010) .
11:00 -12:00

30C

o 12:00 - 14 : 00
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