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Predatory functional response of Neoseiulus barkeri on newly
hatched nymphs of Frankliniella occidentalis

Shang Suqin, Liu Ping, Zhang Xinhu

(Department of Entomology, College of Grassland Science , Gansu Agricultural University, Key Laboratory of

Grassland Ecosystem , Education Ministry, Lanzhou 730070, China)

Abstract In order to determine the functional response of Neoseiulus barkeri (Hughes) on the 1st instar nymphs of
Frankliniella occidentalis Pergande, the predation was examined at five constant temperatures (16,20,24,28 and 32C)
under the laboratory conditions (RH 85% 3-5% and photoperiod L//D=16 h//8 h). The results showed that the preda-
tory functional response fitted Holling type Il model. At the range of 16 — 28C , the attack index (a) . the a/T) value
and the maximum predatory capacity (1/T),) of N. barkeri increased with the temperature. and the average treatment
time decreased. The maximum predatory capacity was 14. 471 8 individuals per day, while the minimum handling time
was 0.069 1 day at 28°C . The maximum daily predatory capacity reduced when the temperature was above 32°C . The av-
erage daily predatory capacity decreased with the increase of predator density when prey density was fixed, which indica-
ted that predator competition and interference were obvious as prey density was fixed.
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Table 1 Average daily consumption of the 1st instar nymphs of Frankliniella occidentalis by

female Neoseiulus barkeri at different temperatures

THEE/C H¥maE/k « d!  Average daily consumption
Temperature 33 /1M 6 3k /M 9 3k /Mm. 12 3% /1M 15 3%/ 18 3% /1M

16 (1. 6740.44)Ea  (3.33%£0. 32)DEb (5.33740.25)CDc  (7.337+0. 21)BCc (8. 6740. 2)Bb (11. 00=£0. 30) Ab
20 (2.00=£0.00)Da  (3.67=£0.30)CDab (6. 0040. 30)BCc (8. 00%0. 35)Bbc (9.00=£0.33)ABb  (11.6740. 17)Ab
24 (2.3340.38)Ea  (4.33£0. 28)Eab (7.00£0.00)Dab (9. 67£0.19)Cab  (11.67=+0. 17)Ba (14. 00£0. 27) Aa
28 (2.33%£0.38)Ca (4. 67=£0. 27)Ca (7.33%0.21)Ba (9.67=£0. 37)Aa (11. 00£0. 17) Aa (14. 33£0. 15)Aa
32 (2.3340.38)Ea  (4.00=£0.00)Eab (5. 67=£0. 24)Dc (7.67=%0. 21)Cc (10. 00£0. 55)Bab  (11. 67=£0. 17)Ab

1) B b T HARAER s RFIEER G A RN FEEFIRTE 0. 05 AP 125 83, FATEER G R KE F 2R 1E 0. 05 KT &5

i3 (Duncan [GHIEM TR o
Data are mean®SE; data in the same column followed by different lowercase letters are significantly different at 0. 05 level; data with dif-
ferent capital letters in the same row are significantly different at 0. 05 level.

EL ECT /N M PO AE AN TR BE 45 NP AE 28 A e B A R o 5. 32 C Y XTI N .
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Table 2 Functional response models and parameters of Neoseiulus barkeri to the 1st instar larvae of Frankliniella occidentalis
RS (@/Tw)  HRHER A/ Ty

R/ C Wi BB (a)  ALBEHE (Ty) /d

Temperature  Attack rate Handling time Predat.ory Maximum ('1ai1y Na=aTN/(1+aT,N) R?
capacity consumption
16 3.1397 0.128 2 24.490 8 7.800 3 Na=3.139 7N/(1+40. 402 5N) 0.971 6 »x
20 2.401 0 0.093 3 25.733 8 10. 718 1 Na=2. 401 ON/(1+0. 224 ON) 0. 996 3 *x
24 2.2477 0. 081 6 27.545 3 12.254 9 Na=2. 247 7TN/(1+0. 183 4N) 0. 948 6 »x
28 2.041 2 0.069 1 29. 540 3 14.471 8 Na=2. 041 2N/(1+0. 141 ON) 0. 988 9 #x
32 2.067 8 0.081 2 25.465 8 12.315 3 Na=2.067 8N/(1+0. 167 9N)  0.920 1 »x

1) * P <0.05," P<C0.01(Duncan T EMZER . FH.
» P <0. 05, ** P<C0. 01(Duncan’s multiple range test). The same below.
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Table 3 Interference of female Neoseiulus barkeri in different densities at different temperatures

A/ C TR/ Sk -+ ! SRR/ - d Jite

Temperature Density Mean daily consumption Equation &
16 1~9 1. 481 5~3. 000 O A=3.756 7X 05164 0.872 6*
20 1~9 1. 777 8~4. 666 7 A=5.152 9X 06029 0.931 2
24 1~9 1. 963 0~5. 666 7 A=6.185 2X 06772 0. 956 9**
28 1= 2.074 1~6. 666 7 A=7.069 3X 07398 0.983 1*
32 1~9 1. 703 7~4. 333 3 A=4.821 3X 0586 0.917 0*
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