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Abstract

Resistance to cotton aphid, Aphis gossypii Glover, was compared among mushmelon (Cucumis melo L.) cultivars, Tainan 8 (TN
8), Tainan 9 (TN 9), and Autumn favor (CT). Results reveal that TN 8 was the most susceptible cultivar, while TN 9 and CT were
resistant with antibiosis affecting the development of nymphs, longevity and reproduction of apterous adults, survival rate of
nymphs, and body weight or apterous adults of the 2nd generation cotton aphid in the no-choice test. In the free-choice test, a
higher population score of 3.25~4.25 was found on TN 8 for each aphid colony; lower scores of 1.25~2.25 and 2.50 were found on
TN 9 and CT, respectively, at 5 days after aphid released. Results from this test suggest taht TN 9 and CT are resistant with the same
antixenosis level. The influence of preconditioning host cultivars showed sighificant difference among various aphid colonies which
were reared from 3 different muskmelon cultivars. In the no-choice test, the longevity and body weight of apterous adults on CT,
the number of progeny produced per adult on TN 8, and survival rate of progeny on all cultivars. In the free-choice test, antixenosis
of CT was highter than TN 8 when tested with a preconditioned aphid colony from TN 8 but was same level as TN 8 when tested
with the other 2 colonies. Crowding is an important factor for the production of the alate form in this study. About 9.25~12.00 d.
were needed for A. gossypii from breeding nymphs till alate adult emergence, and there were 31.37~35.71 aphids per cm2 of leaf
in clip-on cages on TN 8 or CT. There were 3.66~4.50 aphids/cm2 of leaf on the 20th day after the mother bred on TN 9, which was
significantly less than previous 2 cultivars, and there were no alatae within this time. The growth and population increase of aphids
were not only delayed, but also difficult to produce the alate form on the aphid-resistance cultivar, TN 9.
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Fig. 1. Specifications and application of clip-on cage.
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Table 1. Mean development time of Aphis gossypii nymphs from various stock colonies
feeding on different muskmelon cultivars (d, Mean+S§. D.)

Muskmelon Aphid stock colony™®

cultivar A B C

TN 8 5.00 = 0.00bX** 5.00 £+ 0.00b¥ 5.00 + 0.00b*
TN 9 6.50 + 0.58a% 6.00 = 0.00a% 6.50 + 0.58a*
CT 5.50 + 0.58b% 5.00 £ 0.00bX 5.50 + 0.58b%

* Stock colonies of aphids were reared on muskmelon cultivars Tainan 8 (TN 8),
Tainan 9 (TN 9) and Autumn favor (CT) for 6-8 generations, respectively, and are

symbolized as A, B, and C.

** Means followed by the same letter are not significantly different in Duncan’s multiple
range test (p>0.05), sub- and superscript letters are for columns and rows,

respectively.
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Table 2. Mean apterous adult longevity of A. gossypii from various stock colonies on
different muskmelon cultivars (d, Mean+8. D.)

Muskmelon Aphid stock colony*

cultivar A B C

TN 8 10.00+1.41a%** 12.0040.82aX 11.504+1.29a%
TN 9 6.75+2.63b% 7.00+1.41b% 5.00+1.63bX
CT 8.25 +0.50ab* 5.88+0.99bY

7.00£0.82b%Y

* ** Footnotes the same as in Table 1.

K= TRARBIBRETREENSELF—FRBARTTHETH

Table 3. Mean fecundity of apterous A. gossypii from various stock colonies on different

muskmelon cultivars (Mean+S. D.)

Muskmelon Aphid stock colony*

cultivar A B C

TN 8 79.75+13.60aY ** 98.75+8.38a% 87.50+4.36aXY
TN 9 29.25 +15.20b% 19.25 +3.30c* 20.25 + 4.86cX
CT 42.75+ 7.80b% 33.50+7.77b% 31.75+4.35b%

* ** Footnotes the same as in Table 1.
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Table 4. Survival rate of the 2nd generation nymphs of A. gossypii on different muskmelon

cultivars (%, Mean+S. D.)

Muskmelon Aphid stock colony*

cultivar A B C

TN 8 92.07+2.26a¥** 95.87+ 3.04aX 92.60+0.742XY
TN 9 34.48+6.59¢Y 69.114+10.11b% 71.06+ 3.96cX
CT 76.89 £ 6.39bY 92.12+ 3.98a¥

81.50+4.03bY

* ** Footnotes the same as in Table 1.
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Table 5. Mean apterous adult weight of the 2nd generation of A. gossypii from various stock
colonies on different muskmelon cultivars (mg,fMeaniS. D.)

Muskmelon Aphid stock colony®*

cultivar A B C

TN 8 0.65+0.06a%** 0.66 +0.03aX 0.641+0.02a%
TN 9 0.41+0.03cX 0.40+0.03cX 0.43+0.04cX
CT 0.46+0.03bY 0.46 +0.03bY 0.53 £0.01b%¥

* ** Footnotes the same as in Table 1.
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Table 6. Population scores of A. gossypii from various stock colonies on different
muskmelon cultivars by the free choice test (Mean+S. D.)

Days after test Muskmelon Aphid stock colony®*
aphids released cultivar A B C
5 TN 8 4.25+0.96a%* 3.25+1.26a 3.75£0.96a
TN 9 2.25+0.96b 1.25+0.50b 2.00£0.82b
CT 2.75+0.50b 2.50+0.58ab 2.50+0.58ab
10 TN 8 5.76 £0.50a 6.00£0.00a 5.50+0.58a
TN 9 4.25+1.50a 4.25+2.36a 4.50£1.00a
CT 4.50+1.00a 5.00+0.82a 4.50+0.58a
15 TN 8 6.00£0.00a 6.000.00a 6.00+0.00a
TN 9 5.00+0.82a 6.00+0.00a 5.251+0.96a
CT 5.00£0.82a 4.50+1.29b 5.50+0.58a

* Footnotes the same as in Table 1.

** Means followed by the same letter within a column of each observed day are not
significantly different in Duncan’s multiple range test (p>0.05).
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Table 7. Number of days for A. gossypii from the 1st instar nymph till alatae emergence on
different muskmelon cultivars (d, Mean+S. D.)

Muskmelon Aphid stock colony*

cultivar A B C

TN 8 9.25+ 3.86a%** 9.75+2.63a% 9.25+2.22a%
TN 9 __ k%% _ —

CT 12.00+2.94a% 12.50+ 3.32a% 11.75+ 2.36a*

* Footnotes the same as in Table 1.

** Means followed by the same letter are not significantly different in t test (p>0.05)
and Duncan’s multiple range test (p>0.05) with sub- and superscript letters for

columns and rows, respectively.

*#* There were no alatae observed for 20 d after the mother aphid bred.

EA BFERREENSE LEE AR MRET S AP EDRZTY

Table 8. Total number of A. gossypii at time of alatae emergence on different muskmelon

cultivars (No. / cn® leaf, Mean+S. D.)

Muskmelon Aphid stock colony™

cultivar A B C

TN 8 32.92 + 3.86aX** 35.71+£7.27a% 33.85+4.10a%
TN 9 4.19+1.28h%X*** 3.66+0.52b% 4.50+1.06b%
CT 31.37+4.80a% 31.68+6.61a* 32.61+6.20a*

* and ** Footnotes the same as in Table 1.

#%% Ohservation on 20th day after aphids bred, and there were no alatae observed.
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Resistance of Three Muskmelon Cultivars to Aphis gossypii Glover
(Homoptera: Aphididae)

Jih-Zu Yu* and Bing-Huei Chen Department of Applied Zoology, Taiwan Agricultural Rescarch Institute, Wufeng 413, Taichung County,
Taiwan, R.0.C.
Yu-Chang Liu Department of Entomogy, National Chung Hsing University, Taichung 402, Taiwan, R.O.C.

ABSTRACT

Resistance to cotton aphid, Aphis gossypii Glover, was compared among
muskmelon (Cucumis melo 1..) cultivars, Tainan 8 (TN 8), Tainan 9 (TN 9), and
Autumn favor (CT). Results reveal that TN 8 was the most susceptible cultivar,
while TN 9 and CT were resistant with antibiosis affecting the development of
nymphs, longevity and reproduction of apterous adults, survival rate of nymphs,
and body weight of apterous adults of the 2nd generation cotton aphid in the no-
choice test. In the free-choice test, a higher population score of 3.25~4.25 was
found on TN 8 for each aphid colony; lower scores of 1.25~2.25 and 2.50 were
found on TN 9 and CT, respectively, at 5 days after aphid released. Results from
this test suggest that TN 9 and CT are resistant with the same antixenosis level.
The influence of preconditioning host cultivars showed significant difference
among various aphid colonies which were reared from 3 different muskmelon
cultivars. In the no-choice test, the longevity and body weight of apterous adults
on CT, the number of progeny produced per adult on TN 8, and survival rate of
progeny on all cultivars. In the free-choice test, antixenosis of CT was higher
than TN 8 when tested with a preconditioned aphid colony from TN 8 but was
same level as TN 8 when tested with the other 2 colonies. Crowding is an
important factor for the production of the alate form in this study. About 9.25~
12.00 d. were needed for A. gossypii from breeding nymphs till alate adult
emergence, and there were 31.37~35.71 aphids per cn’ of leaf in clip-on cages on
TN 8 or CT. There were 3.66~4.50 aphids / cm® of leaf on the 20th day after the
mother bred on TN 9, which was significantly less than previous 2 cultivars, and
there were no alatae within this time. The growth and population increase of
aphids were not only delayed, but also difficult to produce the alate form on the
aphid-resistance cultivar, TN 9.

Key words: muskmelon, Aphis gossypii. resistance, alatae.
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