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Effect of watermelon pollination in facilities by utilizing different
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Abstract; To explore the pollination efficiency of different methods to organize pollinating bee coloines,
watermelon ‘ Japanese rookie’ and honey bees (Apis mellifera) were used as the test material and colony
respecitvely, the queen mandibular pheromone ( QMP) strip was used to replace the real queen to
organize the bee colony for pollination, the impact and differences of yield and profit, fruit quality were
measured via comparing the four different treatments for watermelon pollination; Queenright, Queenless,
QMP + queenless, Hand pollinated, and the colony loss and the foraging activities of bee clonoies, such
as the number of bees out of hive, back to hive and back to hive with pollen were also measured to verify

the feasibility of the method to build colonies. The results suggested that QMP + queenless and queenright
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colonies could keep the trend of foraging activities consistently, which the number of forager bees out of
hive, back to hive and back to hive with pollen were significantly higher than those of queenless colonies,
there was no significant differences in the colony loss between queenright and QMP + queenless colonies,
which were significantly lower than queenless colonies (P <0.05); The price of watermelon pollinated
by honey bees was higher than that of hand pollination, the average yield and output value of queenright
and QMP + queenless colonies were significantly higher than those of queenless colonies and hand
pollination (P <0.05). There were no significant differences in the vertical diameter, fruit weight,
number of bad seeds, total sugars and acids among four different treatments, but the number of full seeds
of bee treatments were signifcantly higher than that of hand pollination, the total soluble solids of
queenright and QMP + queenless colonies were significantly higher than that of queenless colonies and
hand pollination (P <0.05). Overall, it is feasible to utilize QMP to replace queen to build the pint-
sized colonies for watermelon pollination. Our research provides a novel method for the facility crops in
the future, and also expands the vital utilization of insect pheromones in agriculture.

Key words: Queen mandibular pheromone; Apis mellifera; foraging activities; fruit quality; facility

crops; watermelon pollination
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Fig. 1  Sketch map of test plot of different treatments in tunnel greenhouse
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K2 T FSIMEERS (QMP) BT HR R R A
Fig. 2 Sketch map of strip of queen mandibular phermone
hanged in the honeycomb
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Fig. 3 Comparison of foraging activities of different treatments of colonies for watermelon pollination
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Fig. 4 Weight changes of different treatments of

colonies for watermelon pollination
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Table 1 Analysis of yield and output value of watermelon

in different pollination methods

b3 HEZ PR (kg) P E
Treatment Repetition Yield of per plot Average yield
1 468
2
A E 2 475 467.5+7.76 a
Queenright
3 459.5
1 430
TEA
2 429 425.0+7.81 b
Queenless
3 416
(CE I 7
Queenless + 2 462 459.0 £19.67 a
OMP 3 438
1 448
T #ke
A &% H 451 442.0 +13.08 ab
Hand pollinated
3 427

H B Queenright
JCEBE Queenless

120 B EH#E QMP+queenles
N T 4ZH) Hand pollinated

100
80
60
40

20

BAF T (4> ) Number of fruit secds

0
1% Full seeds 87 Bad seeds
AN[EAEFE Different treatments

K5 AR TR PR SR T8 gL
(Means +SD, P<0.05, N=20)
Fig. 5 Numbers of full and bad seed of watermelon

in different pollination methods

K2 AEEMARXTEHRREZHBKENE (Means +SD, P<0.05, n=20)

Table 2 Determination of watermelon fruit quality under different pollination methods

OB AEEREY S (%) SR (%) MREE (%)
Treatment Soluble solids content Total sugar Total acid

A T4 Queenright 14.43 +0.69 a 12.55 £0.30 a 0.07 £0.01 a

T4 Queenless 13.51+0.70 b 12.69 +1.05 a 0.06 £0.00 a

R E2H QMP + Queenless 14.31+0.58 a 12.46 £0.32 a 0.08 +0.01 a

N T.#2# Hand pollinated 13.62+0.94 b 10.78 +0.47 a 0.08 +£0.02 a
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