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Life table, consumption rate and cold storage of Nabis pseudoferus
(Hemiptera: Nabidae), the predator of agricultural crop pests
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Abstract

Nabis pseudoferus is a major biocontrol agent of sucking pests and caterpillars. Life history parameters,
consumption rate and cold storage of N. pseudoferus on three diets; Aphis gossypii, Ephestia kuehniella
eggs, and Aphis gossypii + Ephestia kuehniella eggs were estimated at 25 + 1°C temperature, 60 £ 10%
R.H. and a photoperiod of 16:8 h. (L:D). The results revealed that the intrinsic rate of increase () were
0.033 £ 0.003, 0.043 £ 0.003 and 0.062 = 0.002 day! which was significantly different in terms of
feeding diets. Data analysis showed that the net predation rate (Co) of N. pseudoferus by feeding on
cotton aphid and mixed diets of cotton aphid + Ephstia kuehniella eggs were 1347.95 + 276.77 and
2259.62 + 145.54, respectively. Additionally, hatching rate of N. pseudoferus eggs after cold storage at
5°C for 7, 14 and 21 days were 72.22, 69.23 and 69.23%, respectively. These results could be useful
for optimizing rearing procedure of N. pseudoferus.
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Table 1. Mean + Standard error of developmental time of different life stages (day) of Nabis
pseudoferus females and males fed by cotton aphid, Aphis gossypii.

Life stage (number) Male Female

Egg (173) 11.04£0.04* 11.03+0.03 2
First instar nymph (138) 4.69+04° 5.74+0.38°
Second instar nymph (92) 423+0.21° 429+0.16*°
Third instar nymph (87) 438+£0.25° 431+£0.19*
Fourth instar nymph (87) 4.96+0.21° 4.83+0.16°
Fifth instar nymph (86) 8.15+£0.19° 9.03+0.21*
Total Preadult duration 37.81+£0.66° 39.23+049°
Adults (84) 2421 +£2.49* 26.09 £2.81 *
Total life span 61.92+2.59°* 65.31+2.93*
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Different lower-case letters in each row indicate significant differences between means at P < 0.05.
Number of individuals in each stage is presented within parenthesis.
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Table 2. Mean + Standard error of developmental time of different life stages (day) of Nabis pseudoferus
females and males fed by Mediterranean flour moth, Ephestia kuehniella eggs.

Life stage (number) Male Female
Egg (159) 11.21£0.09 * 11.22+0.08 #
First instar nymph (138) 449+0.14* 433+£0.1°
Second instar nymph (133) 4.03+£0.16* 4.02+0.14°
Third instar nymph (131) 344+0.13° 3.56+0.09*
Fourth instar nymph (128) 397+0.11° 387+0.12°
Fifth instar nymph (118) 7.28+0.15? 7.56+0.152
Total preadult duration 3441+£0.27° 3456+0.26°
Adults (65) 31.23+1.61° 35.09£1.72*
Total life span 65.64+1.64° 69.64 +1.64°
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Different lower-case letters in each row indicate significant differences between means at P < 0.05.
Number of individuals in each stage is presented within parenthesis.
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Table 3. Mean + Standard error of developmental time of different life stages (day) of Nabis
pseudoferus females and males fed by mixed diets of Mediterranean flour moth Ephestia kuehniella
plus cotton aphid, Aphis gossypii

Life stage (number) Male Female
Egg (137) 10.94 £0.04 ° 10.89 £0.07 ¢
First instar nymph (116) 3444+0.12% 3.71+0.1%
Second instar nymph (110) 331+£0.09° 3.56+0.09 *
Third instar nymph (102) 336+0.11° 3.67+0.1*
Fourth instar nymph (93) 3.61+0.15% 3.71+0.09°
Fifth instar nymph (86) 6.67+0.16° 7.6+£0.14*
Total preadult duration 31.31+£0.25° 33.13+0.2°
Adults (81) 31.47£09° 36.4+1.35*
Total life span 62.81+0.86° 69.53 +1.37*
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Different lower-case letters in each row indicate significant differences between means at P < 0.05.
Number of individuals in each stage is presented within parenthesis.
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Table 4. Mean + Standard error of developmental time of different life stages, preoviposition days and

oviposition days (day) of Nabis pseudoferus fed by Aphis gossypii, Ephestia kuehniella eggs and mixed
diet of Ephestia kuehniella eggs + Aphis gossypii.

. Ephestia kuehniella . S Ephestia kuehniella eggs
Life stage egas Aphis gossypii + Aphis gossypii
Egg 11.16 £0.04 ° 11.02+£0.02* 10.89£0.11 ¢
First instar nymph 3.55+0.13° 537+0.2° 3.5+£0.08°
Second instar nymph 4.02+0.1° 4.38+0.11° 3.45+0.07 ¢
Third instar nymph 3.49+0.07° 437+0.11° 3.55+0.08°
Fourth instar nymph 3.91+0.08° 5.03+0.12° 346+0.08 °
Fifth instar nymph 7.34+£0.1° 88+0.15° 7.19+£0.12°
Total preadult duration 34.49+0.19° 38.62+0.4* 3242 +0.18°¢
Adults 333+1.2° 2525+1.92* 34.21+£0.89°
Male 3123+1.61° 24.12+2.49* 31.47+0.9°
Female 35.09+1.72° 26.09+2.81*° 364+1.35°
APOP 18.24 £1.95° 16.95+0.39°" 12.57+0.54°
TPOP 52.88+1.5° 56.45+0.82* 45.83+0.54¢
Oviposition days 9.12+1.28° 13.0+£0.98° 15.33+£0.79*°
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Different lower-case letters in each row indicate significant difference among means at P < 0.05.
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Fig. 1. Age-stage survival rate of Nabis pseudoferus fed by cotton aphid (a), flour moth eggs and mixed
diet of cotton aphids + flour moth eggs.
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Table 5. Age-stage distribution pattern of Nabis pseudoferus fed by Aphis gosssypii, Ephestia kuehni-
ella eggs and mixed diet of Aphis gosssypii + Ephestia kuehniella eggs.

Life stage Ephestia kuehniella Aphis gossypii Ep hj;[}l,lilsk;oes/g)l;i'lila *
Egg 55.02 47.13 60.48
First instar nymph (116) 10.37 13.70 9.68
Second instar nymph (110) 7.43 8.59 7.26
Third instar nymph (102) 4.62 7.18 538
Fourth instar nymph (93) 4.32 7.15 4.03
Fifth instar nymph (86) 6.37 9.02 5.28
Female adult 6.48 4.04 4.20
Male adults 5.40 3.18 3.70
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Fig. 2. Age-specific survival rate (v), Age-specific fecundity (mx), and age-specific maternity (/v.mx)
and female age-specific fecundity (fv7) of Nabis pseudoferus fed by cotton aphids (a), flour moth eggs
(b) and mixed diet of cotton aphids + flour moth eggs (c).
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Table 6. Stage-specific mortality rate (%) of Nabis pseudoferus fed by Aphis gosssypii, Ephestia ku-
ehniella eggs and mixed diet of Aphis gosssypii + Ephestia kuehniella eggs.

Life stage Ephestia kuehniella Aphis gossypii Ep hj;;fl?s]z:zfi;l;i]im *
Egg 0.1321 0.1445 0.1533

First instar nymph (116) 0.0063 0.0925 0.0438
Second instar nymph (110) 0.283 0.0347 0.073

Third instar nymph (102) 0.0314 0.0173 0.0657

Fourth instar nymph (93) 0 0.0578 0.0511

Fifth instar nymph (86) 0.0189 0.3006 0.0219
Female adult 0.283 0.2023 0.32285

Male adults 0.2453 0.1503 0.2628
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Number of individuals in each stage is presented within parenthesis.
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Fig. 3. Stable age-stage-distribution (SASD) of different life stages of Nabis pseudoferus fed by cotton
aphids (a), flour moth eggs (b) and mixed diet of cotton aphids + flour moth eggs (c)
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Table 7. Life table parameters (+ Standard error) of Nabis pseudoferus fed by Aphis gosssypii, Ephestia
kuehniella eggs and mixed diet of Aphis gosssypii + Ephestia kuehniella eggs

Parameter Ephestia kuehniella Aphis gossypii Ep hj;zz’?jﬁ;fga *
r (day™) 0.0043 +0.003 ® 0.033 +0.003 ® 0.062 +0.002 *
Ry (offspring) 12.685+2.721° 9.398 £2.2024 ° 33.308 £4.745*
GRR (offspring) 35.17+£6.947° 68.7+9.776 * 90.14 +10.428 *
2 (day™) 1.044 £0.004 * 1.034£0.003 ® 1.064 £ 0.002 *
T (day) 58.134 £0.92° 66.37+0.845° 55.546 £0.614 *

46.46 £7.26"

101.4+£75°%

F (number) 44,82+ 7.85°
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Different lower-case letters in each row indicate significant differences among means of life table pa-
rameters, P < 0.05.
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Fig. 4. Age-stage-specific life expectancy (exj) of Nabis pseudoferus fed by cotton aphids (a), flour
moth eggs (b) and mixed diet of cotton aphids + flour moth egg




4 Ve 8) (V) Ol pulide i ool aals

ool b 1> cnes 0 bl oo 2l e R8I L il (gla 055 Sl i b (S0 Al IS sk
Ll 1y (S5 el o 2eS (S5 ol e o Wl Dl i 8 il Ol Ol e (S5 el sl s sai

Sl 03 o3l Sl il oslls a5l (S5 sk 5l st e amaly AT ol s
%35! (Huang & Chi, 2011; Tuan ef al., 2014) ol syl Coma 3 (S5 aho o 5% s b33 g
ol e3ls OLi 0 IS5 55 g5 ol bl W e Gl and 3l s U N pseudoferus Soslsl3
S agdas b A Ll ol 08 55 55 sl and 5l adis b ool Ll Dlie o i bl ol o
Iodrs b 53l bsbine 35 51 @385 s (S05 51 ol Y 55 53 YAZTE e 4y 3] iy oy ok o
g 088N L s pl Y 55 5

S (Sosb S o Iy LBl B L5 Doy SIS L 5 oS (S5 sl s suslals L2l S sk«
o 2 Sl R 53 s cpl el Cmer I IS 5 Ll e W gte 03U 2 2 S sl
ol 3 ggia SIS e 55

AV bl il sbls oIS s s 4 esle Sl i 35 o edalie 0 S5 55 S gblles
i o> DL il VL (630315 (250 Ol a2 S5 (5w 31 tidl o s oo plir o
Glaosle 51515 (230 5 5 g0 odalie 4 ) sbolen ta g cpl 53 el 30058 Sl p SIS 4 03
Sl 4 bl e 055 L odd 435 el (slagm b a8 (dls 5 e cp 2t e 42 Lo 405
Lot s slaosle & bogie 55 (suslaly 5551 Olpee S o)l (Sl gl 5,1 Ay 0 Bi0sS
ol A2l SIS Jreld 5 gl ME w5 oal S 03y el 5 OWE S il 3Ty b o5
ol oLl WB 55 e 55 s Sl eslizal b SIS Sosialy sldde 5o allews

Nabis pw SX5 Cilzses Jol o Lo 5 ol JE 3l axd sliws syllkiad gl - Sl —A J gr
pseudoferus

Table 8. Mean + standard error of cotton aphids killed by different life stages of Nabis pseudoferus on
two diets.

Life stage Aphis gossypii Aphis gossypii + Ephestia kuehniella eggs
First instar nymph 41.56 £ 6.89 342+ 1.66

Second instar nymph 52.22+5.14 46.89 £4.41

Third instar nymph 7522+ 6.63 112.74 £ 7.71

Fourth instar nymph 124.94 £ 10.12 146 + 8.36

Fifth instar nymph 674.92 +330.41 270.53 £11.47

Adults 973.67 £ 168.32 1765.45 £100.4
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Fig. 5. Reproductive value (Vxj) of Nabis pseudoferus fed by cotton aphids Aphis gossypii (a), flour
moth eggs (b) and mixed diet of cotton aphids + flour moth eggs (c)
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