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The influence of 4 species of preys on the development and fecundity of Orius
similis Zheng

ZHANG Changrong'*, ZHI Junrui" ™, MO Lifeng'

1 Institute of Entomology, Guizhou University, The Provincial Key Laboratory for Agricultural Pest Management of Mountainous Region, Guiyang

550025, China
2 Institute of Insect Science, Zhejiang University, Hangzhou 310029 , China

Abstract: As a generalist predator, Orius similis can prey on thrips, aphids, spider mites, whiteflies, eggs and newly
hatched larvae of Lepidoptera pests, and therefore O. similis is considered as a very promising valuable natural enemy agent
because of its long occurring time, high population, a wide range of preys, strong adaptability and high predation. O.
similis is a predominant predatory nature enemy species in South China and plays an important role in suppressing the
population of many pests. Studying on the biological and ecological characteristics of this natural enemy is the basis for
utilization of the predator in biological control of the pests.

In the present study, Frankliniella occidentalis ( Pergande) , Aphis craccivora Koch, Tetranychus urticae Koch and
Tyrophagus putrescentiae Schrank were used as preys to determine their effects on the development and fecundity of O.
similis. The results showed that the newly-hatched nymph of O. similis, which is feeding on T. putrescentiae, could only
develop to its 5" instar nymph, rather than to adult stage, with the accumulated survival rate of its 4" instar nymph as low
as 6. 8% , while O. similis can develop and reproduce successfully on the other three prey species. The development
duration, survival rate, and reproductive characteristics of O. similis were significantly different among preys. With F.
occidentalis as prey, O. similis had the shortest immature development duration with 16.2d, about 6 days shorter than that

of 0. similis feeding on other two preys. O. similis had the highest fecundity with 65. 7 per female feeding on F.
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occidentalis, while O. similis had the longest development, lowest fecundity when feeding on T. urticae. According to the
reproduction of first generation of O. similis fed on 3 preys species, the fecundity specific life tables of O. similis were
constructed and the parameters were calculated. The net reproductive rate (R,) was highest up to 26. 6632 while fed on F.
occidentalis, which was as 5.7 and 7.7 times as those fed on A. craccivora and T. urticae respectively. Furthermore,
feeding on F. occidentalis, r,, A of O. similis were significantly higher than that of fed on either of other two prey species.
The results indicated that F. occidentalis was the most suitable prey for increasing the population of O. similis under the
laboratory conditions. When O. similis were fed with different prey species for two generations continuously, the
development and fecundity of second generation of O. similis feeding on three prey species were similar to that of first
generation. Differences were found in development and reproduction of O. similis between the first generation and the
second generation, and the differences were correlated with the prey species. The immature time declined from 22.2d of the
first generation of 0. similis to 19.2d of the second generation while feeding on A. craccivora, and the fecundity was not
significantly different between two generations. The similar results were found when O. similis was fed with T. urticae for
two generations continuously, and the immature time declined from 22.6 d of the first generation of 0. similis to 17.0d of
the second generation, however, the fecundity of the second generation was lower than that of the first generation. No
significant differences were found between the two generations while feeding on F. occidentalis. In conclusion, our results

indicated that F. occidentalis was the best prey for the development and fecundity of O. similis.

Key Words: Orius similis; Frankliniella occidentalis; Aphis craccivora; Tetranychus urticae; Tyrophagus putrescentiae
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Table 1 The development period and survival rate of different stages of Orius similis feeding on Tyrophagus putrescentiae

28 1% 2 1% 3 1% 4 %
Parameter 1* instar nymph 2" instar nymph 3™ instar nymph 4™ instar nymph
& i Development period/d 3.6+0.1 2.4+0.2 5.0+0.6 2.8+0.1
FF15 % Survival rate/% 55.3%1.8 53.8+£2.1 54.6+5.3 40.0+7.5
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Table 2 The effect of different preys on the development of Orius similis

A 119 PIAER#] Z 5 0F B
Generation Stage Frankliniella occidentalis Aphis craccivor Tetranychus urticae
R bl Egg 4.3+0.1c 5.0+0. 1a 4.5:0.1b
First generation 1 #% 1** instar nymph 2.520.1c 3.2+0.1b 4.0%0.2a
2 #% 2" instar nymph 2.00.1b 3.6+0.3a 3.4£0.3a
3 #% 3" instar nymph 1.940. Ic 3.540.2a 2.620.1b
4 % 4™ instar nymph 2.020.1c 2.620.2b 3.340. la
5 4% 5" instar nymph 3.6+0. Ic 4.30. 1b 5.00. 1a
R Immature 16.2+0.2b 22.240.5a 22.6+0.7a
AR i Egg 4.5%0.1a 4.30. 1b 4.5%0.1a
Second generation 1 #% 1** instar nymph 2.520.1b 3.520.1a 2.540. 1b
2 # 2™ instar nymph 1.940. la 2.1+0. la 1.9+0. la
3 # 3™ instar nymph 1.8+0.2¢ 2.540. la 2.1£0.1b
4 % 4™ instar nymph 1.90. lc 2.940. la 2.3£0.1b
5 #% 5™ instar nymph 3.2£0.1b 4.1£0.1a 4.0+0. 1a
P Immature 16.00. 2¢ 19.240.2a 17.0+0.2b
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TG B PR D5 S Wi 2 [ FEME (0= 0. 814, P>0. 05) HfEH F i (¢1=0. 952, P>0. 05) M & e 2 B Aif
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Table 3 The effect of different preys on the longevity and fecundity of Orius similis

AL LS PYAEH] 7% 5 B
Generation Parameter Frankliniella occidentalis Aphis craccivor Tetranychus urticae
Hi—1R Wi H1 754 Longevity of female adult 17.9+1. la 12.1+0.9b 14.1%1.1b
First generation ME 754 Longevity of male adult 12.240.9a 8.8+0.7h 8.8=1.2b
77 BRI Pre-oviposition period 3.220.3b 3.5+0.3b 5.8+0.4a
7B Oviposition period 12.9%1.1a 7.2%1.1b 7.1£0.6b
S 725 B Eggs/female 65.746.5a 23.1+4.4b 12.9+1.3b
B4R Uil 1 #Fi Longevity of female adult 16.5+1.3a 9.4+0.5b 10.1+1.3b
Second generation Mt 7547 Longevity of male adult 10.9%1.0a 7.720.4b 7.2+0.8b
FEBNRTH Pre-oviposition period 3.720.3ab 3.120.2b 4.3%0.2a
FEOIIY Oviposition period 12.0+1.5a 6.1+0.5b 5.220.5b
W77 B0 i Eggs/female 76.7+10. 6a 21.8+3.3b 8.7+1.1b

F BTV P B R AR ERR [ —AT P NS PR R RTE 0. 05 K225 3%, RIS B35

2.2.3 U5 /MESE U RSP 9 A a2 R
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Table 4 Population parameters of Orius similis feeding on different preys

fiefe Bt PAEG S e N
Generation Parameter Frankliniella Aphis Tetranychus
occidentalis craccivor urticae
At HHEFEAR (Ry ) Net reproductive rate 26. 6632 4.6377 3.4726
First generation THACE4JE I (T) Mean generation time 24.6510 28.7869 30.5026
WELHEK A () Intrinsic increase rate 0.1332 0.0533 0.0408
JEIBR4%K 2 (\) Finite increase rate 1.1425 1.0547 1.0416
FREEIAEIT ] (£) Doubling time 5.2038 13.0046 16.9889
-ty HHHETE A (R, ) Net reproductive rate 33.2617 5.7076 2.8592
Second generation TG4 JE I (T) Mean generation time 25.2252 24.1131 23.3236
B Z (r, ) Intrinsic increase rate 0.1389 0.0722 0.0450
JARRAEKZE (N) Finite increase rate 1.1490 1.0749 1.0460
FHE ISR A (1) Doubling time 4.9903 9. 6004 15.4033

IR VY AR S I 1 75 /MBS 58 AR R A 1 08 R | PN S R R M ] RO R R B W 8 e T DTSR
Py, BRI P 1] BA S T AR A, (RO =M Mt G2 R 22 AN R BR[O
INEIE R — AN A A S RO SE AR TR R VU B S R A S A I A g 7 /N 8 A A B R T —
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