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Effects of different clover species on the development and
fecundity of ZTetranychus urticae Koch
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Abstract [Objectives] The two-spotted spider mite Tetranychus urticae Koch is one of the most economically important
pests of a wide range of crops and pastoral grasses worldwide. To clarify the biological characteristics of 7. urticae, the effects
of different clover species on its development and fecundity were investigated. [Methods] Three treatment groups of
two-spotted spider mites were fed either red clover, white clover, or alsike clover, under laboratory conditions at a constant
temperature (25+£1)°C. [Results] The three clover species had significant effects on the developmental time, adult female
longevity and fecundity (P<0.05). The developmental time and pre-oviposition period of mites fed on alsike clover were
longer than in those fed on red or white clover, and adult female longevity and the duration of oviposition were markedly
shorter. Mites fed on red clover laid the highest average number of eggs per female (150.87), followed by those fed on white
clover (139.43), whereas those fed on alsike clover laid the lowest (86.95). The survival curves of all three treatment groups
were Deevey type 1. Survival was highest on red clover, followed by white clover, and lowest in mites fed on alsike clover.
The net reproductive rate (Ro), intrinsic rate of increase (r,) and finite rate of increase (1) were highest on red clover and
lowest on alsike clover, and mean generation time (7) and population doubling time (D,) were longest on alsike clover and
lowest on red clover. [Conclusion] Clover species had a strong effect on the development and fecundity of the two-spotted
spider mite which had higher fitness on red and white clover than on alsike clover.
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Table 1 Effect of different clover species on growth of Tetranychus urticae

Biological indexes Red clover White clover Alsike clover
Egg duration d 4.35+0.05a 4.44+0.09a 4.50+0.10a
Larva duration d 1.00+0.03a 1.03+0.02a 1.66+0.11b
1 Protochrysalis 0.79+£0.04a 0.87+0.04ab 0.95+0.07b
Protonymph duration d 0.85+0.04a 0.93+0.06ab 1.05+£0.07b
2 Deutochrysalis 0.67+0.04a 0.87+0.05b 0.92+0.04b
Deutonymph duration d 0.90+0.03a 0.91+0.03ab 1.03+£0.07b
3 Teliochrysalis 0.95+0.03a 1.01+0.04a 1.08+0.08a
Generation duration d 10.51£0.09a 11.15+£0.17b 12.82+0.20c
Generation period d 32.63+1.39b 30.49+1.07ab 27.24+1.74a

=+ Duncan’s P<0.05

Data in the table are mean + SE, and followed by different lowercase letters in the same row indicate significant difference at
0.05 level by Dunca’s multiple range test. The same below.
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Table 2 Effect of different clover species on female adult longevity and fecundity of Tetranychus urticae

Biological indexes

Red clover White clover Alsike clover

Preoviposition d 1.09+0.03a 1.10+£0.03a 1.63+0.05b

7 5P ] Spawning period (d) 20.44+1.33b 19.64+1.16b 14.42+1.73a
/2 Average number of egg laid per female 150.87+10.26b 139.43+£8.51b 86.95+8.84a

/e/ Eggs laid per female per day 7.56+0.37b 7.28+0.25ab 6.28+0.24a

Adult longevity d 23.13+1.38b 20.57+1.14b 16.05+1.70a
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different clover species
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Table 3 Estimation of parameters of the survival
curve models for Tetranychus urticae on
different clover species

P
Pafan%%ter White clover Red clover Alsike clover
b 33.76+0.25  35.96+0.34  30.26+0.31
c 5.90+0.27  5.26+0.18  4.31+0.12
R’ 0.9746" 0.9818" 0.9305™"
b c

The parameter b and ¢ are scale parameter and shape
parameter, respectively. The survival curve of 7. wrticae
follows Pinder’s survival curve model. **: P<0.01.

24 AR=HEXNZHHETHEE S SRERN

4 Ry
113.15
113.15
65.21 T
20.28d 20.15d
19.73 d A
’m

336d

F 4 ARZMHEXN _BIHEMEE S SN

Table 4 Effect of different clover species on the population table parameters of Tetranychus urticae

Ro ’m 7\ D
Host plant  Net reproductive Mean generation Intrinsic rate Finite rate of L '
> . . Doubling time
rate time of increase increase
Red clover 113.15 19.73 0.2397 1.2709 2.89
White clover 104.16 20.15 0.2306 1.2594 3.01
Alsike clover 65.21 20.28 0.2060 1.2287 3.36
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