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The effects of host plants on growth and development of Bemisia

tabaci populations in China (Homoptera: Aleyrodidae)
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Protection Chinese Academy of Agricultural Sciences Beijing 1000945 2. College of Agronomy. Jiangxi Agricultural
University, Nanchang 330045 ,China). Acta Ecologica Sinica,2003,23(5):870~877.

Abstract: The tobacco (or cotton, sweetpotato) whitefly, Bemisia tabaci (Gennadius) (Homoptera:
Aleyrodidae), is a tropical and subtropical pest insect withl11-15 generations per year. B. tabaci is
primarily a polyphagous species with host range up to 500 species of 74 plant families (Greathead, 1986).
Its damage to crops and adaptability to environment are closely related to the differentiation of biotypes. In
the southwestern US, the introduced B-biotype displaced the A-type in1991 and caused an estimated loss
of 5 millions of dollars per year (Gerling, 2000). Presently, the tobacco whitefly has become an important
pest of the agriculture the many countries of the world, including: the U. S., India, Pakistan, Sudan,
Israel (Brown, 1995). In China, B. tabaci has been considered as a sporadic pest of cotton for a long
term, but its B-biotype has become an important pest in northern China since 2000 due to its serious

damages to cotton and vegetables. It is reported that there are significant difference in the development
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duration, survival, fecundity and longevity of adult among the whiteflies reared on different host plants,
such as, cotton, tobacco, lettuce, cucumber, eggplant. squash, broccoli, guar, alfalfa an d carrot
(Coudriet, 1985; Moohanty, 1986; Mound, 1963; Tsai, 1996). However, the relationship between
Chinese population of Bemisia tabaci and its major host plants has not yet been studied. The present paper
is a report of the research results that the effect of several important host plants on the growth,
development and reproduction of Bemisia tabaci.

The experiment was conducted in the laboratory with Butler’s method (Butler, 1983). The adults
were blown into cages made of plastic papers with nylon cloth tops (8 cm in diameter by 20 ¢m long) ., and
placed over different host plant seedlings grown in 60 ml glass bottles. Only a single true leaf was left on
the stem of seedlings. The cages were held in the cabinets for 24h under continuous light and a constant
temperature of 28 C, then the adults were removed. All the seedlings were then placed in constant
temperature cabinets (28 C,LLD 14:10). The seedlings leaves were examined and the nymphs were counted
daily until adults emerged. The fecundity was determined by collecting adults emerged daily and isolating
one pair per cage (previously described). Then leaves were examined every other days and the eggs on it
were counted until the adults died.

The results showed that there were significant differences in the development duration., survival rate,
fecundity and longevity of adult among the whiteflies reared on cotton, tobacco, peanut, soybean and
corn. The sizes of nymphs that developed on the peanut and soybean were larger than those reared on
cotton, tobacco and corn. The pupal duration that developed on peanut was the longest one, 1. 42 times of
that on tobacco. The pupae cultured on the hairless leaves, such as cotton, peanut and corn, had smooth
margin without bristles on dorsal surface; but those reared on the hairy leaves of tobacco and soybean, had
irregular margin with four to seven pairs of bristles on dorsal surface.

There were of development durations were significant different in whiteflies fed on different host
plants. The developmental times of egg stages on soybean and cotton were longer than those on peanut and
corn. The development duration from egg to larval stage while the insects were reared on cotton, soybean,
peanut, tobacco and corn were 32. 03, 32.11, 25.69, 24. 43 and 20. 68 d, respectively. The experimental
results also indicated that there were significant differences of larval survival rates on several hosts,
ranging from 70. 62% to 99.44%. It was found that the highest and lowest survival rates in egg and larval
stages were respectively 86.86% on peanut and 29.38% on corn. The longevity of adults and the average
number of eggs per female on cotton, soybean, peanut , tobacco and corn were 27.8 d and 235.0 eggs,
23.2 d and 191.1 eggs, 22.0 d and 131.1 eggs, 6.25 d and 28.0 eggs, and 2.42 d and 5.1 eggs,
respectively. The intrinsic rate of natural increase (+,) of the populations on peanut, soybean, cotton,
tobacco and corn were 0.1590, 0.1364, 0.1236 , 0. 0841 and —0. 0285, respectively. It was conclude that
population increase of the pest that fed on these hosts was presented in the following order, peanut >
cotton and soybean > tobacco > corn.

Key words : Bemisia tabaci ; host plants; development duration; life parameter
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Table 1 The physique difference of Bemisia tabaci on the different hosts
stage Cotton Tobacco Peanut Soybean Corn
Length  0.2640.01b 0.24-+0.01b 0.3540. 02a 0.3440.02a 0.35+0.01a
1" instar nymphs Width 0.15+0.0lc 0.13+0.01d 0.2140.02a 0.20+0.01b 0.20+0.01b
Length 0.33+0.02d 0.42+0.02¢ 0.48+0.02b 0.5140.02a 0.47+0.02b
2" instar nymphs Width 0.21£0.02b  0.2240.01b  0.31+£0.02a  0.3040.02a  0.2940.01a
Length 0.7140.02a 0.7540.02a 0.7240.02a 0.70£0. 02a 0.6440.02a
3" instar nymphs Width 0.48+0.02ab  0.4640.02bc 0.47+0.02a 0.46+0.02bc  0.3840.02¢c
Length 0.86-0.02b 0.81-£0.02b 1.1540. 02a 1. 0740. 02a 0.87+0.02b
4™ instar nymphs Width 0.61£0.02b  0.5340.02¢c 0.8040.02a  0.71+0.02ab 0.6240.02b
* + s 5% The data in the table

represented means £ SE and the means in each row followed by the same letter were not significantly different at 0. 05

level when tested by Duncan’s multiple range test

2 ()
Table 2 The development duration of egg and nymphs of B. tabaci on different hosts
Development Cotton Tobacco Peanut Soybean Corn
Egg stage 6.02+0.20a 5.74+0.18ab 5.3440.23b  6.05+0.08a  5.26+0.10b
First 1.60£0.13b  2.11£0.19b 1.99£0.23b  2.454+0.25b  3.14+£0.20a
Second 3.34£0.17a  3.1940.24ab  2.5840.15bc 2.44+0.15¢c  2.46+0.07bc
Nymphal stage Third 5.76+0.20a 5.1740.52a 3.02£0.20b  3.084+0.33b  2.8440.06b
Fourth 3.74+£0.17b  2.9340.12b 3.4040.13b  5.2940.39a  3.3740.23b

20.4641.10a 19.14+0.94c  16.33%+0.90cd 19.3140.61b 17.0740.90d

The egg and nymphal stage

* + ,

5% The data in the table

represented means +SE, and the means in each row followed by the same letter were not significantly different at 0. 05

level when tested by Duncan’s multiple range test
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Table 3 The survival rates of B. tabaci on the different hosts

Stage Cotton Tobacco Peanut Soybean Corn

. 82.6841.85ab 87.30+2.40a 92.28+2.63a 91.11+2.05a 70.62+6.56b
Hatch ratio

First 95.3942.99ab 99.4440.5la 97.55+0.64ab 91.65+3.60b 79.29+0. 98¢
Second 80.8740.68b 95.65+2.52a 99.15+0.85a 97.03+1.17a 95.00+2.50a
Survival of nymphs Third 79.4844.23b  86.4044.78b 98.5240.71la 76.85+6.74b 70.51+2.18¢c

Fourth 98.53+1.45a 97.48+1.67a 98.78+0.52a 87.38+3.22b 78.81+6.47c

Survival rate in egg 49.86+6.68c  69.93+2.45b 86.86+1.77a 54.41+2.39b 29.38+4.78¢c

and nymphal stages

* + s 5% The data in the table
represented means +SE, and the means in each row followed by the same letter were not significantly different at 0. 05

level when tested by Duncan’s multiple range test

s (98.52%) s N N 19.04%.12.12%.
21.67%  28.01%; . ; 98.26%
(87.38%) (78.81%) o N N N
49.86%.69.93%  86.86%.54.41%  29.38%.
2.1. 4 s 1:1,
o 4 o N
N s 27.8d; N
21.55d.5. 8d 4. 6d, . 235/ 283/
s 191.1  / 333/ s 131.1 / 261/
s 28/ a4/ s s
s s 2~3d,
4
Table 4 The fecundity and longevity of adult of B. tabaci on the different hosts
() ) (G
Host plant Average longevity  Range of longevity Average fecundity of Range of fecundity
) (d) a female (eggs) (eggs)
Cotton 27.841.47a 21~31 235.0428. 42a 135~283
Tobacco 6.2540. 94b 2~9 28.0+4.78d 8~44
Peanut 22.0+1.88a 14~29 131. 1£21. 56¢ 76~261
Soybean 23.244.74a 9~37 191.1+35. 32b 86~333
Corn 2.42+0.49¢ 2~3 5.1+£0. 8e 0~6
% + s 5% The data in the table

represented means + SE, and the means in each column followed by the same letter were not significantly different at

0. 05 level when tested by Duncan’s multiple range test
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Table 5 The life parameters of B. tabaci on the different
b
hosts
b
Life parameters
’ Host plant P Ry T A I
° Cotton 0.1236 43.07 32.03 1.12 117. 38
’ ’ Tobacco 0.0841 7.74 24.43 1.09 19.58
o Peanut 0.1590 43.57 25.69 1.16 113.85
Soybean 0.1364 55.31 32.11 1.13 103.98
Corn —0. 0285 0.56 20.68 0.97 0.4274
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