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ABSTRACT : Development and reproduction of Dichromothrips smithi were investigated under
different temperatures. Durations of the development from egg to pre-adult of D. smithi were measured
under 11 temperature ranges and it was 44.0 days at 13°C and 8.7 days at 32°C. Developmental zero
point and total effective temperature for the development of egg and larva, prepupa, pupa and for the
complete development (egg to emergence) were 9.4, 8.9, 10.5, 10.8 and 9.5°C, and 46.1, 90.1, 23.9,
41.2 and 204.4 degree days, respectively. The adult longevity was 28.3 days at 15°C and 14.3 days at
30°C. The highest average fecundity per female was 69.3 at 25°C. The highest intrinsic rate of natural
increase (r,) and the highest net reproduction rate (R,) were 0.241 at 30°C and 56.56 at 25°C. The
optimum temperature range for the growth of D. smithi was between 25°C and 30°C.

KEY WORDS : Dichromothrips smithi, Developmental zero point, Total effective temperature,
Intrinsic rate of natural increase
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Fig. 1. Development and oviposition container for D. smithi.
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Table 1. Mean =+ SD duration (days) of developmental stages of D. smithi reared at different temperatures

Temperature (°C) Egg Larva Prepupa Pupa Egg— Adult
10 0
13 11.3+0.74a 16.9+1.27a 5.4£0.35a 10.6+0.75a 44.0+2.05a
15 8.1+0.59b 15.94+1.20b 49+1.16b 9.1+1.08b 39.2+4.11b
18 6.0£0.41c 12.0+1.06¢c 3.5+1.20c 5340.82¢ 26.3 £2.66¢
20 4.7+0.42d 8.1+0.80d 3.3+0.65¢ 5.1+£0.52¢ 20.7+£0.99d
23 3310.12¢ 6.010.82¢ 23+0.62d 3.5+0.62d 14.9+2.01e
25 2.8+0.33f 5.5+1.13e 1.6 £0.56e 3.2+£0.55d 13.24+2.03f
28 24+0.33g 4.710.74f 1.6+0.65¢ 2.9+0.35¢ 11.9+1.82¢
30 2.140.23h 45+0.77f 1.1x£0.33f 2.7£0.65¢ 10.2£1.49g
32 2.2+0.33gh 3.7+£0.49¢g 1.1+0.28f 1.5+0.53f 8.7+ 1.04h

35 0
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Table 2. Thermal requirements for development and results of

linear regression relating developmental rate of immature stages
of D. smithi to temperature

Develop- Total
Develop- ;
- 2 mental effective
n;;nt:l Velocity & r stage  temperature -
4 o) (degree day)
V=0. —0.204
Egg 222()13%0 3 9.4 46.1
Larva v :92.(31013%0.0994 8.9 90.1
Prepupa v 22'9%13260‘4353 10.5 23.9
V=0.024t—0.2584
Pupa 220815 10.8 41.2
Egg—Adult ¥ =g-9°(;‘g§g0~0456 95 204.4
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Table 3. Effect of constant temperatures on the duration of adult
longevity and fecundity of D. smithi under various temperatures

Noof  Preoviposition

T(e%]%). females period” + L((()ir;gc):vity Fecundity/ &
tested (day) ¥
15 16 2940.81% 283+4.19a 243+5.67¢c
20 13 23+0.63b 252X11.45a 47941249
25 29 1.54033¢c 222x736a 69.3+431a
30 15 0.8+£0.13d 143x4.69 50.5+10.28b

“Days from emergence to the first oviposition.
Means followed by the same letters are not significantly different (p =
0.05; Tukey’s studentized range test [SAS Institute, 1991]).
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Fig. 2. Effect of constant temperatures on the duration of adult
longevity of D. smithi under various temperatures.
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Fig. 3. Number of eggs per day of D. smithi under various tem-
peratures.
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Table 4. Secondary sex ratio of fertilized females of D. smithi at
25°C

Table 5. Comparison of life table parameters of D. smithi under
various temperatures

N (adult) N (offspring) Offspring
(males : females) (males : females) sex ratio™
0:10 132:0 0
3:10 37:106 0.74
5:10 8:129 0.94

10:10 0:144 1

*Females / total.
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He= 7 glo] dFlntez o3 Aldel FHe] A
Ar=] = thelytokous (Kendall and Capinera, 1990;
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o gZlgte 2= thEA el $=Fk AYAbE = arrhen-
otokousZ. HA)e] FHBryan and Smith, 1956). vt
A o2 arrhenotokouss T2 373} okz7te] S27]o]
ef o] dH(Trichilo and Leigh, 1988; Higgins and Myers,
19931 BaEe] Qv AAA e = thelytokous
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=, AR ALY FAel o] BE Rl A
of o8] hgslar, EA w2 U= A ARl ol
o] <79 Agte] ¢lvk(Van Rijn, 1995)3 g&A )
o} =" e = arrhenotokouso]”7] W<l thelyto-
kousql Al n]ste] ApAA el A HA e

283 =48 72k3 Qo

njo

a2

el 2o

Temp. (°C) R, T Fim
15 22.75 53.88 0.058
20 35.23 32.25 0.110
25 56.56 22.69 0.178
30 44 85 15.78 0.241

R, : Net reproductive rate per generation.
T : Mean generation time in day.
ry ¢ Intrinsic rate of natural increase.
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