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Abstract

Cold storage is a common technique to prolong the shelf life of the mass-reared natural enemies in insectaries. In this
research, one-day and two-day old eggs of the common green lacewing, Chrysoperla carnea were stored in refrigerator
(5£1°C, and full darkness) for 3, 5, 7, 10, 14, 21 and 30 days and egg hatching rate, survival and developmental times of
larva and pupa as well as longevity and fecundity of adult females were subsequently assessed. Hatching percentage of both
one-day and two-day old eggs did not negatively reduce for up to 7 days of cold storage (37.5 and 39.2 hatching
percentages, respectively), but a significant reduction was observed in longer storage durations and reached to 0 percent
after 30 days. The effect of “age” factor on egg hatching rate was largely dependent on cold storage duration. Therefore,
there was no significant difference between hatching rates of one-day old eggs compared with that of two-day old eggs up
to 14 days of cold storage, while hatching percentage of two-day old eggs was significantly lower compared with that of
one-day old eggs at 21 days cold storage duration. Cold storage of one-day and two-day old eggs had no adverse effect on
the larval survival rates up to 14 and 10 days, respectively. But larval developmental time increased significantly even after
a short 3-days duration of cold storage. Moreover, cold storage of one-day old eggs for 7 days and two-day old eggs for 3
days significantly reduced female fecundity (37.5 and 66.1 percent, respectively). In conclusion, one-day old eggs can be
cold stored for up to 5 days, and cold storing of two-day old eggs is not recommended because of its high subsequent
adverse effects on female longevity and fecundity.
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Table 1. Parameters of simple linear regression between one-day and two-days old eggs cold storage duration (independent
variable) and biological characteristics of green lacewing, Chrysoperla carnea (dependent variable).

Egg age / Biological Intercept Slope Coefficient of

characteristics (a=SE) (b + SE) determination (R?) = p-value
One-day old eggs

Egg hatching percent 46.20 + 2.80 -1.44 £0.21 0.881 53.60 <0.001
Larval survival percent 103.60 £ 6.1 -2.92+041 0.873 49.50 <0.001
Adult emerging percent 99.69+13.01 -2.25+0.89 0.437 6.43 0.044

Larval developmental time ~ 7.41 +0.15 0.081 + 0.01 0.771 17.98 0.013

Pupal developmental time  8.01 £ 0.26 0.12 £0.03 0.733 14.74 0.018

Female longevity 41.88 + 2.54 -0.82 £ 0.032 0.529 6.61 0.062

Female fecundity 76.70 £ 7.98 -3.28+1.01 0.658 10.63 0.031

Two-day old eggs

Egg hatching percent 48.9 £ 2.60 -1.71+£0.18 0.927 89.91 <0.001
Larval survival percent 96.85 + 4.46 -3.29£0.30 0.943 116.55 <0.001
Adult emerging percent 106.2+10.91 -3.31+0.74 0.726 19.58 0.0044
Larval developmental time  7.46 £ 0.19 0.079 £ 0.02 0.656 10.54 0.031

Pupal developmental time  8.29 + 0.18 0.031+£0.02 0.135 1.78 0.253

Female longevity 34.54 +3.33 -0.77 £ 0.41 0.323 3.38 0.139

Female fecundity 4437 +£125 -2.19+1.57 0.158 1.94 0.235
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Figure 1. Percent egg hatchability (Means + SE) of Chrysoperla carnea after cold storage at 5 °C for different periods
(means followed by the same letters are not statistically different).
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Figure 2. Survival percent (Mean + SE) of Chrysoperla carnea larvae developed from eggs storing at 5 °C for different
durations (means followed by the same letters are not statistically different; larval survival was not shown in 30-day,

because no eggs hatched in this treatment).
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Figure 3. Emerging percent (Mean + SE) of adult Chrysoperla carnea developed from eggs storing at 5 °C for different
durations (means followed by the same letters are not statistically different; adult emerging percent was not shown in 30-

day, because no eggs hatched in this treatment).
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Table 2. Means (x SE) of larval and pupal developmental time of Chrysoperla carnea, after eggs storing at 5 °C for
different durations.

Storage duration (day)  Larval developmental time (day) Pupal developmental time (day)

One-day old eggs  Two-day old eggs One-day old eggs

Two-day old eggs

Control 7.10+0.09¢ - 8.50 £ 0.11 cde

3 7.80+0.11b 8.10+0.11ab 8.00+0.095¢ 8.30+0.11 de
5 7.80+0.14b 8.00+0.14 ab 8.50 = 0.09 cde 8.40 £ 0.078 de
7 7.80+0.13b 7.80£0.09b 8.80 £ 0.12 bcd 8.30 £ 0.082 de
10 8.40+0.11ab 8.20+£0.09 ab 9.10+£0.084 b 8.30£0.11 de
14 8.40+0.11ab 8.60+0.29a 10.10+0.21 a 9.10£0.19b
21 8.30+0.09 ab 8.60+0.13a 9.30+0.09b 9.10+0.08 b
30" - - - -

“Developmental time was not shown in 30-day, because no eggs hatched in this treatment.
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Table 3. Means (+ SE) of female Chrysoperla carnea longevity and fecundity, after eggs storing at 5 °C for different

durations.

Storage duration (day)

Female longevity

Female fecundity

(day) (eggs/female)

One-day old eggs  Two-day old eggs One-day old eggs  Two-day old eggs
Control 396+215a - 71.5+358a -
3 40.1+2.63a 32.7+2.15abc 726+14la 24.30 £ 0.66 cde
5 37.2+456a 26.2+1.88 bc 69.0+3.39a 17.80+0.41e
7 35.8+5.76 ab 27.1+4.06 bc 44.7+6.65b 20.50 + 0.67 de
10 38.1+4.10a 26.7+2.51 bc 49.0+244b 23.70 £ 0.41 cde
14 26.5+ 2.67 bc 27.2+3.62 bc 29.4+1.79c 25.50 + 0.56 cd
21" - - - -
30" - - - -

“Due to high mortality of immature stages in 21 and 30 days, female longevity and fecundity were not shown in these two

treatments.
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