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Table 1. Linear measurements of various body pdgexual population dfysiphlebus fabarum
females and their correlation with total body léngthen hosts were parasitized in different lisgsts.

Host life Regression equation

stage at M%E)rg%%?;al Mean + SE R? df F P
parasitism Slope Intercept

Body length 1.58 +0.020 - - -

1%instar Head width 0.35+0.003 4.04+0.438 0.165 0.54 731, 84.8 <0.001
Forewing length  1.25+0.010 1.23+0.105 0.047 0.66 1,69 136.2 0.081
Hind tibia length  0.40 + 0.010 2.78+0.224 0.469 0.68 1,73 154.9 0.081
Body lengtt 1.7+ 0.03( - - -

o instar Head width 0.37 +£0.010 5.77 +£0.407 0.391 0.83 421, 201.6 <0.001
Forewing length  1.38 + 0.020 1.26 +0.095 0.020 0.81 1,61 1749 0.081
Hind tibia lengtl  0.44+ 0.01(C 3.1£+0.22% 0.357 0.82 1,42 192.¢ <0.001
Body length 1.64 +£0.020 - - -

3% instar Head width 0.35+0.003 3.50+0.513 0.403 043 621, 465 <0.001
Forewing lengt 1.2€+0.01C 1.17+0.14¢ 0.12¢ 0.51 1,6C 62.1 <0.001
Hind tibia lengtl  0.42+ 0.01C 2.41+0.301 0.62¢ 0.51 1,62 64.C <0.001
Body length 1.57£0.010 - - -

4" instar Head widtt 0.3£+0.00z 3.5¢+0.39: 0.34¢ 0.6z 1,51 83.€ <0.001
Forewing length  1.26 + 0.010 0.78 £0.094 0.588 0.58 151 69.6 .06D
Hind tibia lengtl 0.4+ 0.01C 2.0€+0.28¢ 0.741 0.5C 1,51 50.7 <0.001

& dLysiphlebus fabarum s Cores gosle sla 555 53 0 Jsb b omwdu ;) sla ol i =Y Jad>
..\53}.3 ol C":’.)‘)L.’. LS'L':') Calises J’-‘Jﬁ BE) Lﬁdbﬂﬁ y

Table 2. The proportion of morphometric indicattrdody length in sexual population lofsiphlebus
fabarum females, when hosts were parasitized in diffelimstages

The proportion of (Host life stage) Mean + SE
morphometric indicators to F df P
body length 1%instar 2%instar % instar & instar
Head width / Body length 0.222 + 0.002a 0.218.802 b 0.216 + 0.002 b 0.218 + 0.001 ab 6.6463, 232 0.001
Forewing length / Body length 0.791 + 0.005 0.#80.006 0.792 + 0.006 0.802 + 0.006 1.043 228 0.374
Hind tibia length / Body length  0.253 + 0.002 82+ 0.002 0.256 + 0.002 0.257 + 0.002 1.0303, 232 0.380
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Table 3. The coefficient of determination’{Rnd Akaike information criterion corrected (AlG@lues
for different models describing the dependenceggflead on morphometric indicators for sexual
population ofLys phlebus fabarum females emerging from aphid hosts parasitizedffatrent
developmental stages

Head width Forewing length Hind tibia length
Stage Model R’ AlCc R AlCc R AlCc
Linear 0.06 369.3 0.18 339.7 0.14 364.5
Quadratic 0.15 366.2 0.19 341.6 0.15 366.2
1% instar Logarithmic  0.07 368.9 0.18 339.5 0.14 364.8
Exponential  0.05 370.7 0.16 340.9 0.12 365.3
Power 0.06 370.3 0.17 340.7 0.12 365.6
Linear 0.46 359.0 0.43 354.0 0.42 362.5
Quadratic 0.46 361.3 0.45 355.0 0.44 364.2
2" instar Logarithmic 0.46 359.0 0.44 353.5 0.43 361.9
Exponential  0.52 362.0 0.50 357.9 0.46 366.5
Power 0.52 361.0 0.51 356.6 0.47 361.0
Linear 0.15 486.0 0.36 453.1 0.18 484.2
Quadratic 0.21 483.9 0.39 453.1 0.19 485.1
3% instar Logarithmic 0.14 486.7 0.35 454.0 0.17 484.7
Exponential 0.16 486.1 0.36 452.2 0.17 484.9
Power 0.15 486.8 0.35 452.8 0.16 485.4
Linear 0.46 364.1 0.44 365.9 0.33 375.6
Quadratic 0.49 363.3 0.48 364.3 0.36 375.2
4" instar Logarithmic 0.47 363.2 0.46 364.7 0.34 374.7
Exponential  0.45 376.3 0.41 381.3 0.30 383.4
Power 0.46 373.2 0.42 376.3 0.31 381.4
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Table 4. Quadratic regressions of egg load on hwnetric indicators for sexual population of
Lysiphlebus fabarum females emerging from aphid hosts parasitizedffareint growth stages.

Morphological Host life
parameter stage Coefficient ¥ Coefficient x intercept df F P
1% instar -133059.1 9676.3 -1652.6 2,48 4.30 0.019
P= 0.02¢ P= 0.021 P=0.02%
2" instar -1243.9 2629.7 -612.6 2,41 17.56 <0.001
Head width P =0.873 P =0.644 P =0.553
3Yinstar 13220.3 -8381.5 1464.4 2,60 7.86 0.001
P=0.04¢ P=0.06¢ P=0.06:
4" instar -11651.7 9258.8 -1669.9 2,48 23.36 <0.001
P = 0.094 P =0.050 P =0.037
1% instar -288.0 896.9 -540.3 2,45 5.11 0.010
P =0.551 P =0.455 P =0.468
2" instar -522.6 1788.7 -1272.3 2,40 16.43 <0.001
Forewing length P=0.27i P=0.17: P=0.15Z
3%instar 757.6 -1561.7 908.4 2,58 18.19 <0.001
P =0.145 P =0.239 P =0.282
4" instar -580.0 1771.3 -1178.9 2,48 22.47 <0.001
P=0.05% P=0.02: P=0.01¢
1instar 1711.4 -1008.3 254.2 2,48 4.34 0.019
P=0.46¢ P=0.58¢ P=0.482
2" instar -3443.7 3901.5 -851.0 2,41 15.86 <0.001
Hind tibia P =0.240 P =0.130 P =0.126
length 3% instar 3416.6 -2314.2 525.2 2,60 7.113 0.002
P =0.273 P =0.375 P =0.335
4" instar -4634.5 4519.0 -935.4 2,48 13.50 <0.001
P=0.12( P=0.06¢ P=0.061
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Figurel. Quadratic regressions of total egg loatysfphlebus fabarum females on head width (HW),

forewing length (FWL) and hind tibia length (HTLhen hosts were parasitized in different life stages
(A, first instar; B, second instar; C, third instBx, fourth instar).
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Abstract

Lack of quality control methods during the massingaof natural enemies may lead to failures in
biological control. Body size has important effestsfitness components of parasitoids, and oftenass
a standard measure of quality control. In the prestidy, the most appreciate morphological featiuae
provides the best correlation with body size ang legd in a sexual population of the parasitoidpyas
Lysiphlebus fabarum (Marshall) was determined, when females rearediff@rent nymphal instars of the
host aphid,Aphis fabae Scopoli. The experiments were performed underdstatized conditions in a
growth chamber (21 + 1°C, 60-70% RH, and 16L : &by candidate metrics were head width, length of
the right forewing, and length of the right hinBiéi. According to results, head width emerged a&s th
most suitable proxy for total body length of fensathat were reared in th&°Zwymphal instar (the most
suitable host growth stage for mass rearing), whilggth of the right forewing yielded the highest
correlation with total body length, when the datavasps reared in all four nymphal instars werel@ho
Egg load increased linearly with body length acrassiost growth stages, and the forewing lengtth ha
the highest correlation with females reared infallr nymphal instars, so it may serve as a better
predictor of egg load than other measurements.résigts suggest that forewing length can be used as
proxy of quality control in mass rearing of thispotation ofL. fabarum.

Key words: Quality control, mass rearing, body size, egg |éqths fabae
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