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Distribution of the pronotum spot pattern in different geographical
populations of Rhyncophorus ferrugineus (Olivier)
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Abstract [Objectives] The red palm weevil (RPW), Rhyncophorus ferrugineus (Olivier), has a broad host range and
distribution and is one of the most serious pests of palm plants. Gaining a better understanding of the characteristics of the spot
pattern distribution on the pronotum can provide basic information not only for improving prevention and management, but

also for assessing population diversity, fitness and invasiveness during the process of invasion. [Methods] Spot number and
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type were recorded for 21 geographical populations and two color phenotypes of laboratory populations. [Results] 1)
Pronotum spots were generally arranged in two rows, with the number of spots ranging from 2 to 11 per adult. Spots had 8
different shapes: oval, round, heart-shaped, water-drop shaped, linear, triangular, rhomboid and anomocytic. 2) The
distribution of spots differed between different geographical populations. Phenotypes with 6 and 7 spots were the most
common in Fujian Province comprising of 87.7% of all specimens. The Chongqing (CQ) population only had two dominant
phenotypes with 6 and 7 spots, respectively. The dominant spot number in Sichuan (SC), Shanghai (SH), Yunnan (YN) and
Shenzhen (SZ) populations was 6 spots (50.0%, 45.0%, 71.4% and 70%, respectively). The 7-spot phenotype was dominant in
Guangxi (GX) (50.0%), Aruba (77.8%) and Taiwan of China (TW) (80%) populations. Six and 8-spot types (33.3% and 56.7%,
respectively) were the most common in Hainan and a 2-spot type was the dominant form in Pakistan (68.2%). Spot shape and
distribution on the pronotum varied irregularly with geographical location. 3) The distribution of dominant spot number
phenotypes in geographical populations was not related to sex. 4) Spot number was negatively correlated with latitude (r =
- 0.312, P=0.010) and no there was no correlation between spot number and longitude (r = - 0.059, P = 0.635). 5) The 7-spot
type was dominant in the black phenotype population whereas the 8-spot type was dominant in the red phenotype population.
The 10-spot type was only present in the red phenotype population. The percentage of relatively high spot number phenotypes
(> 7) was higher in the red phenotype than in the black phenotype (red type 55.6% vs black type 2.3%). The spot pattern of the
red phenotype was smaller spots in the first row and bigger spots in the second row, which was quite different from that of the
black phenotype population. [Conclusion] Spot number, shape and distribution vary among different geographical
populations of the RPW but these differences are not consistent. The Hainan and Pakistan populations had population specific
spot patterns, and the Fujian and Taiwan populations had similar spot patterns. Populations with more spots had more diverse

spot shapes. Spot number varied with body color of RPW.

Key words Rhyncophorus ferrugineus (Olivier); geographical populations; body color; spot number; spot pattern
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Table 1 Collected information of geographical populations of Rhynchophorus ferrugineus

SRAEH Sl s 4 AE FEA &
Location Latitude Longitude Host Sample size
f&# 48N Fujian, Fuzhou 26°05'N 119°14'E jj% Wﬁ o _Phoénix rc?ebelen” , g 110
Livistona chinensis, R4 P. sylvestris
5% Fuqing 25°51'N 119°33'E 44 P. sylvestris 17
5 M Putian 25°04'N 119°07E  JNEFIEFA P. canariensis 30
SR M Quanzhou 24°47'N 118°33'E 4R P. sylvestris 19
1] Xiamen 24°32'N 118°07'E  FEHHAHY Palm plants 8
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¢4 Longyan 25°07'N lgoagp  MNERIGA P canarienss, BT o
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M BT E S Aruba 12°31'N 70°01'W  FEAEAEY) Palm plants 9
[ 34740 Pakistan 31°51'N 70°54'E  #AEAE4Y) Palm plants 22
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Fig. 1 Different spot pattern at pronotum of Rhyncophorus ferrugineus

A2 EBERA; B3 ANMEBEA; C 4 MEBIZEAL; D-E S AMEBEHAL; F-J 6 MABIEA; K-0.7 MABIZEH;
P-T. 8 MOBEAL; U 9 MAFERAL; V-W. 10 MEBEA; X 11 MBS,
A. 2-spot type; B. 3-spot type; C. 4-spot type; D-E. 5-spot type; F-J. 6-spot type; K-O. 7-spot type;
P-T. 8-spot type; U. 9-spot type; V-W. 10-spot type; X. 11-spot type.
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Fig. 2 Distribution of spot pattern of Rhyncophorus ferrugineus populations in Fujian Province

FZ: Fuzhou; FQ: Fuqing; PT: Putian; QZ: Quanzhou; XM: Xiamen; TA: Tong’an; ZZ: Zhangzhou;
LY: Longyan; SM: Sanming; NP: Nanping; ND: Ningde.

1.0

e 15 I
~ N [~}
1 1 1

of geographical populations

AR b FEFPHE TS E 43 H
Percentage of spot distribution pattern
o
P

& F & &F

—_ =
[ R

N W A L OV N © O

&

&

P \ \ \ & f
F & OFE F P P

1%

"
&7
S F

E3 AEMEBMHFIGKFNEREESS

Fig. 3 Distribution of spot pattern of Rhyncophorusferrugineusin geographical populations

FJ: Fujian; TW: Taiwan of China; SC: Sichuan; CQ: Chongqing; SH: Shanghai; GX: Guangxi; SZ: Shenzhen; HN: Hainan.
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Fig. 4 Heat map of spot sharp and spot distribution of RPW among
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GX: Guangxi; SC: Sichuan; HN: Hainan; FJ: Fujian; TW: Taiwan of China;
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