REMHRAN HZRBENRERAENEE
CiEpal A

Ea&, ANEMH, e
PR ARl A el W 2 T S5/ M 7 2 25 B OB B P R G e s, T 510405

WE: & IKREIH Cryptolaemus montrouzieri 5& WIS G AN FH B2 FIR BN 2 — o RIS Rk
st i KBRS IR A IR R, NN TR KA R 22K 3R, A 7 U lle: DA KRS Bl R
BT TEN 5, R LUHHEE I (CKO FIA R (T) TN, e I Lo i AR 1 fh b SR AR A 3R
UL KRBT AN T %, FRELUEH M (CKO FIAREHG (T) FNE, 952 I bR H4h s i
R B TIHA LA R ERE R R R DA RRie 2 SRAF IO X B, B DL b 2 4 e s 20 A E AR ) f5
TR 9 2 4, 53 BVRIZRF EEAR IR ARy, RO SO B o B TRNE . B EER B (CKO |
HHEERY AR (T . AT ERRYY (T2) o ARG (T3) , NIEIEELE: 4 i
=R RTHARL 10d P70, 4R ER, BEAHRRMIN L RREIS, HEAMIERAPILE (90.00%F
87.00%) HXHHZH (92.00%F1 90.00%) AHLLTCRZEMZER: SIRFEHMRE I (1542dF1 1148 d)
TERTXRA (13.51dF110.88d) , MEMEKRRAIAEE (10.82 mg 1 9.54 mg) ¥ WL T XA (11.39
mg 1 9.94mg) ; CK I T1. T2 1 T3 I/~ 0NaT #3708 7.20 d. 8.29d. 7.42d #1831 d, #LEL AN
83.56%. 81.50%. 83.78%% 81.91%, Xy MIY#H 2 [T REZER, CK 1 10d =& (157.73) 5 T2
(140.33) ERZFZES, Tl (57300 5 T3 (58.77) ERFZESR, (HCK5 T1 M T3, T2 5 T1 M T3 [
IRV R ER . GREY, DAGERNARS KRS S, XHAR, PR P2 o0 7R
LERITCA R, AR L) R R E DI MR R DL =GP S5 R I HE 6k 1 6 T RS
ELARVA R R IR TCE BB AR i A o QBRI M ZE 7= e ket (B B R R S T
AT DI IS A VR A R AT 7R B0 T R A BN TR R A R A R IR T AR KR B R AR IR L.
KR RICREIER, AEn; AKRE; ATk My %

The impact of feeding frozen mealybugs on the growth, development,

and reproductive capacity of Cryptolaemus montrouzieri Mulsant
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Architecture/Guangzhou collaborative innovation center on science-tech of ecology and landscape,
Guangzhou 510405, China)

Abstract: Cryptolaemus montrouzieri was one of the most widely used natural enemies in the
field of biological control. To clarify the feeding effects of frozen mealybugs on C. montrouzieri
and provide a scientific basis for the development of artificial feed, the following experiments
were carried out: C. montrouzieri populations were fed with fresh mealybugs (CK) and frozen
mealybugs (T), and their pupation and emergence rates were measured and compared. Individual
C. montrouzieri were similarly fed with fresh (CK) and frozen mealybugs (T), and the
developmental periods of larvae and pupae, as well as the body weights of adult males and
females, were measured and compared. Adults obtained from these experiments were paired and
divided into four groups, each fed with different combinations of fresh and frozen mealybugs
during larval and adult stages: fresh/fresh (CK), fresh/frozen (T1), frozen/fresh (T2), and
frozen/frozen (T3). The pre-oviposition periods and 10-day oviposition amounts of female beetles
in these groups were then compared. The results showed that the pupation and emergence rates of
C. montrouzieri fed with frozen mealybugs (90.00% and 87.00%) showed no significant
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difference compared to the control group (92.00% and 90.00%). However, the developmental
periods for larvae and pupae (15.42 d and 11.48 d) were significantly longer than those of the
control group (13.51 d and 10.88 d), and the body weights of adult males and females (10.82 mg
and 9.54 mg) were also significantly lower than those in the control group (11.39 mg and 9.94 mg).
The pre-oviposition periods for CK, T1, T2, and T3 were 7.20 d, 8.29 d, 7.42 d, and 8.31 d,
respectively, and the hatching rates were 83.56%, 81.50%, 83.78%, and 81.91%, with no
significant differences among the four groups. The 10-day oviposition amounts for CK (157.73)
and T2 (140.33) showed no significant difference, while T1 (57.30) and T3 (58.77) showed no
significant difference. However, significant differences were observed between CK and T1 and T3,
as well as between T2 and T1 and T3. These results indicated that feeding C. montrouzieri with
frozen mealybugs did not adversely affect their pupation rates, emergence rates, pre-oviposition
periods, or hatching rates. However, it significantly negatively impacted the developmental
periods of larvae and pupae, the body weights of adult males and females, and the quantity of eggs
produced. Although frozen mealybugs could not fully replace fresh mealybugs as feed for
large-scale production of C. montrouzieri, they still demonstrated good potential for use. Future
improvements in formulation processing and the use of artificial oviposition media might enhance
their growth, development, and reproductive performance.

Key words: Cryptolaemus montrouzieri; frozen mealybugs; growth and development; artificial
feed; mass propagation
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Table 1 The effect of frozen mealybugs on the pupation and emergence rates of Cryptolaemus montrouzieri

TapRk FEA R I (%) PHEE (%)
Foods (ND Pupation rates Emergence rates
7 ﬁ\ v
BRI 5 92.00+5.70 a 90.00+3.54 a
Fresh mealybug
AU
U 5 90.00+6.12a 87.00+7.58 a
Frozen mealybug
t, df, P 0.865, 8, 0.608 0.152, 8, 0.446

e BN TMEARHEZE, MR TR, AFE/NEFRERIR 0.05 KT EZ R 23 . Note: Data were
presented as mean+SD. Groups with different letters were significantly different at the 0.05 level, as determined by
an Independent Samples T-Test.
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ftmsm . Horb, ACFRAZREIRE I 15.42d, BFE R TR 13,51 d; b4
WK E I 1148 d, BE KT A A 10.88 d; AFRAMER HAAE 9.54 mg, REMRT
STHEA] 9.94 mg; MWERGHAIIAE 10.82 mg, TFEZM TR 11.39mg (F2) .
F2 REMMMEZREBENRE KL TN
Table 2 Growth and development of Cryptolaemus montrouzieri fed on the frozen mealybugs

kB (D WAEIH (D

Tkl . _ MEHAAE (mg) WERIAE (mg)
Developmental time of Developmental time of the . .
Foods Male weight Female weight
the larva pupa
Wik
. %1?1 ¥%f’{; 13.51+0.68 a 10.88+0.63 a 9.94+0.89a 11.39+£0.70 a
fesh mealybug (87) (85) (43) (42)
(ND
‘//\\‘{/ o "/\;ﬁ}/\
. 74%”;% 15424126 b 11.48+0.83 b 9.54+0.68b  10.82£0.96b
rozen mealybug (90) (88) (43) (45)
(ND
Ry, t=2.351, t=3.144,
b U=557, P=0.000 U=2171, P=0.000

Differential Analysis df=78.804, df=85.000,




P=0.021 P=0.002

VE: B T EhRE S, ZASIREA T RBmk Mann-Whitney U Ko, /NG 7-REFoR 0,05 KT _F 2
5423 . Note: Data were presented as mean+SD. Groups with different letters are significantly different at the 0.05
level, as determined by an Independent Samples T-Test or Mann-Whitney U-Test.
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T1 A T3 Z [A]¥) 2 5 8% WAL CK AIALEEAL T1. T2 A1 T3 (U0 AL 5551 R 83.56%-
81.50%- 83.78%F1 81.91%, VUF Z ¥ E &% .
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Table 3 Fecundity of Cryptolaemus montrouzieri fed on the frozen mealybugs

10 d A ONE

gh A/ R R AR FEINHT (D L0d duct ALE (%)
Larva/Adult foods (N)  Pre-oviposition duration 0-day egfef;;)leuctlon per Egg hatch rate
FERAERIN 15 720+022a 157.73+6.44 a 83.56+1.01a
Fresh/Fresh mealybug
TR/ VR A iy
Fresh/Frozen 15 8.13+0.31a 57.33+7.08b 81.50+1.33a
mealybug
RRGET R i
Frozen/Fresh 15 7.73+£0.18 a 139.93+825a 83.78+1.42a
mealybug
VRIS VRA IR
Frozen/Frozen 15 8.00+£0.29 a 59.40+7.71b 81.91+0.73 a
mealybug
F; df; P 2.599; 3, 56; 0.061 50.809; 3, 56; 0.000 2.683; 3, 565 0.055

#: BUEPIIEARE R, & Tukey B056, ANEFRERIR 0.05 /K %523 . Note: Data were mean+SE,

different letters within a column indicated significant difference at 0.05 level according to Tudey’s test.
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