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Functional response of Orius sauteri to the 1st-instar larvae of
fall armyworm Spodoptera frugiperda
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Abstract: In order to ascertain the potential predation capacity of the natural enemy Orius sauteri on
the larvae of fall armyworm Spodoptera frugiperda, the daily predation quantity of the Sth-instar nymph
and adult of O. sauteri on the 1st-instar larvae of S. frugiperda were determined in the laboratory, and
the predatory functional response, searching efficiency and mutual interference effect were analyzed.
The results showed that the functional responses of the Sth-instar nymph and adult of O. sauteri to the
Ist-instar larvae of S. frugiperda fitted well with Holling II model. Maximum daily predation, instanta-
neous attack rate and handling time of the Sth-instar nymph of O. sauferi to the Ist-instar larvae of S.
frugiperda were 20.833 heads, 0.747 and 0.048 d, respectively. Maximum daily predation quantity, in-
stantaneous attack rate and handling time of the adult of O. sauteri to the 1st-instar larvae of S. frugiper-
da were 11.236 heads, 1.355 and 0.089 d, respectively. The daily predation quantity of O. sauteri was
positively correlated with its prey density, and the searching efficiency was negatively correlated with
its prey density. The mutual interference effect of its own density on predation fitted well with Hassell
model, and the predation ratio on the 1st-instar larvae of S. frugiperda decreased with increasing density
of the spider.
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Table 1 Efficiency of the Ist-instar larvae of Spodoptera frugiperda preyed by Orius sauteri

SR I 2 R R 140 ) Dk

B I Daily predation quantity of O. sauteri on the 1st-instar larvae of S. frugiperda at different densities
Stage of predator 3 3 /s 6 3k/E 9 3k/E 12 3/ 15 3/ 18 3K/ 21 3K/

3 head/tube 6 head/tube 9 head/tube 12 head/tube 15 head/tube 18 head/tube 21 head/tube
5t 2.375+ 3.375+ 4.875+ 6.750+ 7.125% - -
Sth-instar nymph 0.324 Ad 0.565 Bed 0.398 Abc 1.278 Aab 0.515 Aa
JIG 2,125+ 5.250+ 6.125+ 6.750+ 7.250+ 7.500+ 7.875+
Adult 0.350 Ac 0.250 Ab 0.549 Aab 0.648 Aab 0.648 Aa 0.824 a 0.934 a

o AN [ 55 b o R0 1 08 4 T L 1 20 %
R EAs Daily predation rate of O. sauteri on the 1st-instar larvae of S. firugiperda at different densities
Stage of predator 3 3/ 63K/ 93K/ 12 3%/% 15 /% 18 S/ 21 3/

3 head/tube 6 head/tube 9 head/tube 12 head/tube 15 head/tube 18 head/tube 21 head/tube
5ty 79.167 56.250 54.167 56.250 47.500 - -
Sth-instar nymph
JoiE 70.833 87.500 68.056 37.500 48.333 41.667 37.500
Adult

TR AR ERR . R R INE TR, | RIS R R S 7hE 23 31 22 75 22 Duncan RGBS 22 A K6 35 7E P<0.05 7K

FEFEE. - KiRIFHX® . Data in the table are mean+SE. Different lowercase letters on the same row and different upper-

case letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test. —: the density is

not designed.
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2.2 FRI/NEEERT i & R IR A R Th 8 & AL

IR /INAE I S 1y H I ol o) 0 b 5 77 0k 1 %
41 SR D RE S 41 FF 45 Holling TR AL . R0
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Yooy %6 bR a) | H & K& & M a/T, 55 518
0.747.0.048 d.20.833 3k 1 15.563 , Z< M./ N AL 5 1, L
XoT F B 1 B M 1 U 4y LAY IR A A 3 A 3
6] . H fx KAl B M a/T, 43 )M 1.355,0.089 d.
11.236 3K H115.225, /MBS S 5 UG B
WER TR R (] 2).

2 FRIVNEEW R R R 104 R R IR AR K S5

Table 2 Functional response models and parameters of Orius sauteri preying on the 1st-instar larvae of Spodoptera frugiperda

R AT C*H?%%‘:éﬁl W oy M ik % &ﬁiﬁﬂ“ l‘fﬂ H %jﬁﬁﬁ‘%
Stage of predator Functional response equation orrel.atlon i Instantaneous Handling time =~ Maximum prey alT,
coefficient R attack rate a 7,/d consumed daily
SHeH N.=0.747N/(1+0.036N) 0.969 0.747+0.122 0.048+0.019 20.833 15.563
Sth-instar nymph
S Adult N=1.355N/(1+0.120N) 0.950 1.355+0.229 0.089+0.010 11.236 15.225

Rh e AR . N YIS N, BEf 5 Y%L . Data in the table are mean+SE. N: Prey density; N,: pre-

dation quantity.
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Density of the Ist-instar larvae of Spodoptera frugiperda per tube
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Fig. 1 Searching efficiency of 5th-instar nymph (A) and adult (B) of Orius sauteri to the 1st-instar larvae

of Spodoptera frugiperda
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Table 3 Daily preying capacity of Orius sauteri to the 1st-instar larvae of Spodoptera frugiperda
AR & N e H ol &2k

B S RO R R G/

WEHLE . Daily predation quantity by Orius sauteri at different densities of its own
Stage of predator Density of Spodoptera o T T T e
geotp frugiperda per tube 12k/ 2K/ 3K/ 43K/% 5K/
1 head/tube 2 head/tube 3 head/tube 4 head/tube 5 head/tube
5 1 50 10.400 8.000 7.000 6.750 5.640
Sth-instar nymph
A Adult 50 10.200 7.500 5.467 4.350 3.960

Wt 250/ NAE G B B B RN, AR /INESE R B 3R T RN R 4 i i E=0.208 P (R=
S5 ORI R VR R B Wi AR, &2 0.973) FE=0.212P*2(R*=0.985,/K2)
6] B A OG . A A IRAG AR W/ INAE I 5 I HRURITAR

. 02549 4 0257 g
® 0.20 1 - 3 -
- E=0.208P 3% 0.20 E=0212p 0612
2 R>=0.973
B .z 0.15- 0.15 o R=0.985
KT =
w
& £ 0.10- 0.10
£3
3 0.05 1 0.05
St
[
0.00 T T T T T 1 000 T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6

R/ PMEBEERE (Gk/B) Density of Orius sauteri per tube
E: WEAEHZE,; P RIE/NEWSZEE . E: Predation activity ratio; P: density of Orius sauteri.

B2 FRINEEZEEXNESHERA)MBHRB) HREAENZ N
Fig. 2 Effects of the density on the predation activity of the Sth-instar nymph (A) and adult (B) of Orius sauteri
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