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Investigation on flowering characteristics and diversity of flower-visiting

insects for loquat in the Yuanjiang River dry-hot valley
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Abstract: Loquat is an important economic crop of Yuanyang County, where is in the dry-hot valley of the
Yuanjiang River. In order to systematically evaluate the species and pollination performance of loquat
flower-visiting insects and explore the possibility of using bees as pollinators to improve the fruit quality
and production efficiency, this study investigates the blooming and nectar secretion patterns of loquat, as

well as the diversity of flower-visiting insects in the region. In the large-scale loquat planting area in
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Nansha Town, Yuanyang County, we examined the floral structure, flowering period, nectar secretion
patterns, diversity of pollinating insects, and flower-visiting behavior of the dominant species. The results
showed that the nectar secretion volume of individual loquat flowers varied significantly among five time
points throughout the day: 9:00, 11:00, 13:00, 15:00, and 17:00, with respective averages of (12.42 +
1.05) pL, (12.75 + 0.85) pL, (9.24 + 0.82) pL, (5.25 + 0.62) pL, and (4.81 + 0.63) pL, showing a gradual
decreased over time. The nectar concentration at these five time points also showed significant differences,
with values of (23.33 £ 1.53) %, (24.31 = 1.01) %, (28.07 = 2.91) %, (36.90 + 3.99) %, and (30.25 =+
5.53) %, respectively, following a pattern of first increasing and then decreasing, peaking at 15:00. This
study identified four species of insects visiting loquat flowers. Among them, Apis cerana cerana had a
dominance index of 0.8533, which was the dominant species; its flower visitation frequency was (4.00 +
0.65) flowers/min and an average stay time was (10.03 + 0.50) per flower. Introducing A. cerana cerana
colonies for loquat pollination, number of honey bees leaving the hive, returning to the hive, and carrying
pollen showed a significant correlation with the nectar volume and nectar concentration of individual loquat
flowers, but not with temperature, humidity or illumination. The peak period of visiting flowers occurred
later than that of leaving the hive. As the dominant visiting insect during the flowering period of loquat, the
introduction of artificially reared A. cerana cerana colonies in orchards during the flowering period can
effectively increase the number of visiting insects, facilitate loquat pollination, and provide pollination
services for large-scale planting of loquat.

Key words: Erioboirya japonica; nectar secretion pattern; Apis cerana cerana; flower-visiting insect;

environmental factor
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Table 2 Correlation analysis between diurnal foraging activity of Apis cerana cerana and environmental factors, flowering and nectar

secretion patterns

- " . : R JEER
HE R R Ui ‘ MXHEE -
. HE ) N I Nectar Nectar
Left ~ Back  Carrying Flower— Relative
Temperature [llumination concentratwn  volume
hive  tohive  pollen  visiting humidity
of a flower  per flower
HigL - - . . -
1 0.904 0.799 0.332 0.142 -0.225 0.220 -0.446 0.568
Left hive
I - . . .
1 0.843 0.354 0.185 -0.285 0.232 -0.488 0.650
Back to hive
1 0.329 0.162 -0.249 0.248 -0.454 0.610
Carrying pollen
o 1 0.475 -0.390 0.691 0.011 0.193
Flower—visiting
i w o -
1 -0.984 0.810 0.778 -0.588
Temperature
LiRORITYE S -
1 -0.699 -0.822 0.710
Relative humidity
JEIR .
1 0.379 -0.010
[llumination
Nectar concentratwn of a 1 -0.878"
flower
Pio: S |

Nectar volume per flower

. TRARERWEE (P<001), FTREREE (P<0.05) ., Note: ™

significant difference (P<0.05).

R (CEWRAE, 2022), 2% S5 YR LR
AWML IIE . AT B LRy B H D7 AR AT S X [m] A
HYA—E (RRES, 2019), B AFRIEY
2 493 1) 2 0 ) U7 A e W D) 25 S O (R e L4
2018) o GBI AHAMLAEEZ Ry 9 e i, 1R e o 1)
W, FEEEPLE 11:00-13:05 Z 8], SEE ML
A, W BEE, HE . UiE s g T A
IRy, AIAE S b 8 AT RS H AR R
TR RITE AR A G, (HRER 5] A Bkt ff
BT MEAEAE U AR P e R . R R BE] A
W AR BE A, R AT R e AR JAE SR R A
SRR ST (BINEEE, 2023) ., MEAEAEIIA
Bk iERE s, FIASSE Ui R B s, AR
MEAE A2 A, SRy ATAT A Ak b A 4 AL B 47 1 B2 A
K55 -

meant very significant difference (P<0.01), * meant

SWER I L HE | Ry TR A A
A6 WA RGNS 22 | B B B BRI Y £
TE SV R P RS b, e O RE ) K KT B 2
1y f AR IR ORI 55, 2021), R[] —HLIX,
it TN A A LR ) [ I i 2, i H s R AR
TR S 2 1 K HLAT & 8 8 SR ZOR A, i
/N A ) o 0 R AR AR i it 2 1R 7> (Johnson and
Nicolson, 2008). Ik, % e XT 16 % MWk B 1T
TEREVE R B, MR B ORIV B RAKM AL
H 2 AN RE R B T R " iy /B % (Khler et al.,
2010), =T NG ZMEREEN A C, Bl
M R ROEIESE (BOEH S, 2011), 5
PRI AR KRR B L 52 i AT 1) FF A RN e R 4750
BIAWESER, A G@ERE . BE RO,
MEABAE G TF RS 22, e RE R, R REA 2
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OB SR AR R Bl B g, o B OB ROR e A
(Sgolastra et al., 2016; Zhang et al., 2019), [
M JCIRETRE, MBI TR, APt
A2 04 15 46 15 I BE 11:00-13:00, 3% BE A 1] P9 (1 1
JE N HROE B AL B RO P R A, AN
MEAE R LR AL vh e i fe 22, [l SR A4 0 3 5
R Z, BRECRER GBIGSE, 2021).
TUVLA AT 25 M DX A LA AT -5 JH oA A 355
R IT LM R, T AR B AN IR B 3
Wi, ViR MR, A EGIANTRIRRY
R N LR by, T U AR 2 B OT A8 M 5
Wi, JTAE W SOZ BRI T RS2, (H b i RE
{0 We) 15 PRI PR A8 A 5 AR B T AL I B A Ak
G I VTSN, AT AL R A AR A
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