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Abstract: Hypothenemus hampei is a new invasive pest in China. It is a main coffee pest and poses a great threat to the
coffee industry. The purpose of this study is to clarify the biological characteristics and field occurrence rules of the
insect, and to provide a theoretical basis for later monitoring and forecasting and comprehensive management of the
insect. In this study, the morphological characteristics, developmental duration and fecundity of various developmental
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stages of H. hampei were observed at each stage in the indoor feeding conditions. The annual life cycle of H. hampei
was observed in the field. The population dynamics and spatial distribution patterns of H. hampei in Wanning city,
Hainan province were measured through systematic field investigation from 2021 to 2022 to clarify the biological char-
acteristics and field occurrence of H. hampei, and provide a theoretical basis for the subsequent integrated pest man-
agement of H. hampei. The results showed that the developmental duration of egg, larval, pupal and adult stage of H.
hampei was (6.75+0.65) d, (17.41£1.63) d, (6.45+1.15) d, (42.74+9.55) d, respectively. The average generation duration
was (73.35+11.26) d. The main morphological characteristics of each stage were as follows: egg, elliptic, milky white,
with smooth and shiny surface; larval, usually “C” shaped, milky white, slightly transparent, with brown head and no
feet; pupal, milky white at the initial stage, and later turn brown, the head hidden under the pronotum; adult body, cy-
lindrical, dark brown to black, shiny; male smaller than the female. Female adults usually laid eggs under dark condi-
tions, the number of eggs laid by a single female was 11.85+1.69, and the ratio of male to female was 10.25 : 0.95. The
results of indoor and field observations showed that H. hampei had seven generations a year in Hainan, and there was no
phenomenon of overwintering. The results of the field survey in 2021—2022 showed that the population of H. hampei

began to increase slowly from January, and the incidence of H. hampei increased sharply from April to May, reached a
maximum of 60.15% and peak in May, and then declined rapidly. In October, it remained at a relatively stable level. The
population increased again in November, with another small peak, reaching 19.87%. In December, it decreased, but it
showed a slow increase until March of the following year related to the number of fruits. The survey results on space
and orientation showed that during the fruit development period, H. hampei preferred the middle layer (0.5-1.0 m) fruit
spatially, and preferred the east and north directions in orientation, which may be related to light and temperature. The
results of the four aggregation parameters showed that H. hampei belonged to the aggregation distribution in both hori-
zontal and vertical directions.

Keywords. Hypothenemus hampei; morphological characteristics; developmental duration; life cycle; occurrence dy-
namics; spatial distribution
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Various development stages of H. hampei

Fig. 1
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Tab. 1 Basic biological parameters of various develop-
mental stages of H. hampei

RAEWBB (LSS %58
Development stage Body length/mm Head width/mm

5 0.61+0.40

4 H

1 1% 1.13+0.17* 0.22+0.02°
2 1% 1.71£0.20° 0.30+0.02°
g 1.76+0.56

L

U A 1.56+0.75° 0.39+0.01°
T piE 1.04+0.06" 0.30+0.16"

T8« [ — RS RSN R IS A RS R R0oR 2253 .3 ( P< 0.05 ).

Note: Different lowercase letters in the same insect state and
column data indicate significant difference (P<0.05).
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Tab. 2 Duration of different developmental
stages of H. hampei

Hi4] Duration/d

2SN

Devejl/ipﬁnfgnﬁt&stage R fEbn it 22 L [F
Mean+SD Range

T 6.75+0.65 6~8
4y 17.41+1.63 16~21

Ui 6.45+1.15 5~8
R ? 44.06+8.95° 29~69
329.50+3.27° 24~35
S HEAC D 73.35+11.26 56~106

H: Fl— AR AR NG FERRRZEFBE (P<
0.05 ),

Note: Different lowercase letters in the same insect state and
column data indicate significant difference (P<0.05).
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Fig. 2 Field population dynamics of H. hampei in
Xinglong, Hainan from 2021 to 2022
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Fig. 3 Population dynamics of H. hampei in three different
plots in 2021 and 2022
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Fig. 4 Occurrence dynamics of different stages
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Tab. 3 Annual life history of H. hampei in Xinglong, Hainan

n 1A 2 A 3H 47 5H 6 J 7H 8 A 9H 10 A 11 A 12
XS Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Generation
FML FMLFMLVFML FML FML FMLT FML FML FMLV FMLT FML
oo
#roft ot
O O
oo
CEVEL + o+ o+
O O
o oo
5514 o+ o+ o+ o+ o+
O O
g g
4218 ..
O O
U o
43 4% ..
O O
o o
i 4ft vt
O O
[
4 5 1% ot

{E: Fybfl; MObwar; LOATA. OJEN; +h il —ghit; (00,

Note: F is the first ten-day period of a month; M is the middle ten-day period of a month; L is the last ten-day period of a month. O is

egg; + is adult; — is larva; [ is pupa.
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R4 2021—2022 FNHER/NEAKF T EBIFESE
Tab. 4 Horizontal distribution parameters of H. hampei from 2021 to 2022
Z#1 Parameter 2021.08 2021.09 2021.10 2021.11 2021.12 2022.08 2022.09 2022.10 2022.11 2022.12
m 119.83 120.67 179.33 349.00 276.50 127.67 139.50 181.83 258.00 122.17
g 1443.77 898.67 2040.67 17 008.00 15389.90 8549.47 6414.3 10 865.77 22973.20 7541.37
| 12.05 7.45 11.38 48.74 55.66 66.97 45.98 59.76 89.04 61.73
ls 1.08 1.04 1.05 1.11 1.16 1.43 1.27 1.27 1.28 1.41
Cx 0.0154 0.0089 0.0097 0.0228 0.0329 0.0862 0.0538 0.0539 0.0569 0.0830
0.091 0.155 0.096 0.021 0.018 0.015 0.022 0.017 0.011 0.016
®5 2021—2022 FMHER/NEEE S EBIFHESH
Tab. 5 Vertical distribution parameters of H. hampei from 2021 to 2022
2021.08 2021.09 2021.10 2021.11 2021.12
S bR owE FEOBE BB TR OBR ORE R R mE TR ORR R FR
Parameter (jpper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
layer  layer layer layer layer layer layer layer layer layer layer layer  layer layer layer
m 3550  69.83 1450 3833 6833 1400 63.17 8600 30.17 109.17 160.67 79.17 84.17 129.00 63.33
54 277.90 534.17 5870 19427 37747 5680 190.17 475.60 312.57 1665.37 3401.47 1570.97 1531.77 3511.60 688.67
| 7.83 7.65 4.05 5.07 5.52 4.06 3.01 5.53 10.36 1526  21.17 19.84 1820 27.22 10.87
ls 1.16 1.08 1.18 1.09 1.06 1.18 1.03 1.04 1.26 1.11 1.10 1.19 1.17 1.17 1.13
C, 0.0322 0.0159 0.0354 0.0178 0.0111 0.0368 0.0053 0.0088 0.0520 0.0218 0.0209 0.0398 0.0341 0.0339 0.0261
k 0.146  0.150 0.328 0.246 0.221 0.327 0.497 0221 0.107 0.070  0.050 0.005 0.058 0.038 0.101
2022.08 2022.09 2022.10 2022.11 2022.12
8 g w2 TR OLE O WE FR LR RE FE ORE RE FR O BE R PR
Parameter {jpper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower Upper Middle Lower
layer  layer layer layer layer layer layer layer layer layer layer  layer layer layer layer
m 46.50 66.67 1450 5333 71.67 1450 80.00 86.17 15.67 112.00 129.50 16.50 53.83 55.33 13.00
g 1945.10 1924.67 130.30 1791.47 1807.07 47.90 4257.20 2138.17 67.47 4587.60 6417.50 64.30 1656.57 1867.47 26.80
| 41.83 28.87 899 3359 2521 330 5321 24381 431 40.96  49.56 390 30.77 3375 2.06
ly 1.73 1.35 1.46 1.51 1.28 1.33 1.55 1.23 1.18 1.30 1.31 1.15 1.46 1.49 1.07
Cx 0.1469 0.0698 0.0929 0.1022 0.0564 0.0268 0.1090 0.0462 0.0356 0.0596 0.0626 0.0296 0.0925 0.0989 0.0138
k 0.024 0.036 0.125 0.031 0.041 0.434 0.019 0.042 0302 0.025 0.021  0.345 0.034 0.031 0.942
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