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Effects of host volatiles, leaf color, and cuticular trichomes on host selection by

Liriomyza sativae Blanchard

PANG Bao-Ping', BAO Zu-Sheng”, ZHOU Xiao-Rong', CHENG Jia-An® (1. Coliege of Agriculture, Inner Mongolia
Agricultural University, Huhhot 010019,China;2. Department of Plant Protection, Zhejiang University, Hangzhou 310029, China;). Acta
Ecologica Sinica,2004,24(3) :547~551.

Abstract: The serpentine leafminer, Liriomyza sativae Blanchard, is one of the most serious worldwide pests of a great variety
of vegetables and ornamental crops. It was first recorded in China in the Hainan province in 1993. Since then it has spread to
the most regions of China, and it has attacked a wide variety of crops causing great economic losses. Previous studies have
shown that the leafminer has different preferences for host plants. The mechanism on its host selection, however, is so far
unknown. In this paper, the role of host volatiles. leaf color. and cuticular trichomes of host plants for host preference of the
leafminer were studied in the laboratory.

A four-armed olfactometer was used to test the role of volatiles from host plants in host selection by the leafminer. One of
the four arms was connected to the odor source of kidney bean leaves and the other three arms were connected to blank
controls. The time spent by L. sativae adult females in the different areas of the olfactometer; each corresponding to one of the
four odor sources was recorded and 30 females were tested in total. The results showed that although the time of the females in
each of areas was significantly different (»<C0.05) . the time spent by the females in the area linked to the arm with the odor
of kidney bean leaves was not always the longest. In another experiment, ten females were introduced into the olfactometer
chamber simultaneously and the of the females remaining in each area of olfactometer was recorded once every 5 minutes for 30
minutes, and totally 100 females were tested. The number of females recorded in the different areas did not differ significantly
(p>>0.05). These results indicate that the volatile compounds emitted from kidney bean leaves do not play an important role in
host selection by the leafminer.

To test the role of leaf color in host preference of the leafminer, a Petri dish (15 cm in diameter) was used in which a

kidney bean leaf disc (4 cm in diameter) sealed with transparent film to prevent odor release was placed on one side and the
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other side was a piece of filter paper with the same size as the leaf disc. One female leafminer was released into the container
and the time spent by the leafminer on the leaf disc or the paper was recorded continuously for 10 minutes, and 30 leafminers
were tested. The results showed that the time spent by the leafminer on the kidney leaf disc was much longer (p<C0.01) than
that on the filter paper. In another experiment, four small flasks, one with a kidney bean leaf and the others with nothing in
them as blank controls, were put into one of four corners of a square container (80 X 80X 15 cm?). Ten females were
introduced into the container each time and the number of the females in each corner of the container was recorded every 5
minutes for 20 minutes. One hundred females were tested. It was found that the number of the females present in the corner
with bean leaves was much more (»p<C0.01) than that in the other three corners with empty flasks.

A cucumber variety with hairy leaves was chosen to test the role of cuticular trichome of host plants in host preference of
the leafminer. Three pairs of cucumber leaves (one normal leaf with cuticular trichomes and the other a control leaf from which
the cuticular trichomes had been carefully removed with a forceps) were placed into a container (15 cm in diameter) and two
pairs of the female and male were introduced. The number of eggs laid by the lealminer on the normal cucumber leaves and the
control leaves was recorded after 24h, respectively. The results revealed that the number of the eggs was much less (p<<
0. 01) on the normal leaves than on the control leaves.

It was concluded that the physical characteristics of the host plants, leaf color and trichomes, play an important role in the
host preference of L. sativae, while the volatile compounds emitted from host plants do not.

Key words : Liriomyza sativae Blanchard; host selection; host volatiles; leaf color; cuticular trichomes
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Table 1 Time of Liriomyza sativae adult female staying in the arms of olfactometer in single adult test
(min)Staying time in minutes F
Arm with leaf volatile I I m N
I 5.32+0. 10a 4.34+0.09b 5.65+0.11a 4.4540.09b 3.72*
I 5.46+0. 06a 3.98+0.12b 4.79+£0.11c 5.56+0. 09a 4.01"
I 4.26+0.12a 5.424+0.10b 5.82+0.12b 4.37+0.08a 3.90"
N 5.11+0. 10a 5.76+0.09a 4.2940.12b 4.5440.07b 3.75%
* + 5 (df=3,116; p=>0. 05) Data are mean =+ standard error;

Means in the same line followed by the same letter do not differ significantly(df=3,116;p>>0.05),by Duncan’s multiple range test

2

Table 2 Number of Liriomyza sativae adult female staying in the arms of olfactometer in multiple adults test

( )Number of female staying

Arm with leaf volatile I I Il N F
1 15.6040. 55a 14.70+£0. 70a 14.70+0. 77a 15.10£0. 64a 1.22
I 14.8040. 68a 14.80+0. 55a 15.70+0. 75a 14.7040. 60a 1.23
15.11+£0. 69a 15.4040. 64a 13.60+0. 48b 15.90+0. 38a 4.26"
15.3040. 63a 14.70£0. 58b 14.20+0.87b 15.80+£0. 39a 3.417
* + 5 (df=3,36;p>>0.05) Data are mean=+standard error;

Means in the same line followed by the same letter do not differ significantly (df=3,36;p>>0.05), by Duncan’s multiple range test
2.2
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Table 3 Time of Liriomyza sativae adult female staying in different

treatments of leaf color test

Direction East South West North
b

Leaf .574+0.06 6.6940.056.63+0.0 .67+0.0
(p<0.00)C 1), ea 6.57+ 66.69+ 56.63+ 6 6.67+ 4
Filter paper 3.204+0.04 3.0740.053.11+0.04 3.11+0.03

30 ’ 3 u 40.77 50. 97 38.95 71. 20
4 ° * + Data are mean-+ standard error;
° Zlu,{);il. 96»[{0,()1:2- 58
4

Table 4 Number of Liriomyza sativae adult female staying in the arms of olfactometer in leaf color test

(' DNumber of female staying

Arm with leaf I I i N F
I 32.80+0.44Aa 2.40+£0. 22Bb 1. 604+0. 15Bb 3.20+0. 33Bb 157.60" "
I 3.4040. 22Bb 30.4040. 27Aa 3.2040.17Bb 2.90-+0. 31Bb 358.57" "
3.60+0.15Bb 3.2040. 26Bb 29.20+0. 30Aa 4.00-+0. 31Bb 337.857 "
WY 2.50+0. 16Bb 2.50+0.17Bb 3.20+0. 26Bb 30.7040. 31Aa 457.89" "
* + 5 ( ) ) (df=3,363;p>0.05 (0.01)) Data are

mean+standard error; Means in the same line followed by the same small or capital letter do not differ significantly or much significantly (df=

3,363p>>0.05 or 0.01), by Duncan’s multiple range test
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