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Study on the low temperature storage conditions of Coccophagus japonicus
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Abstract: Coccophagus japonicus Compere is one of the predominant natural enemies of Parasaissetia
nigra Nietner. In order to find out the storage conditions of the wasp the 1-day-old and 3-day-eld pupae of
C. japonicus were stored at three constant temperatures ( 10 12 14°C) for different storage durations ( 7
9 11 13 15 17 19 21 23 25 27 days) then the emergence rates adult longevities parasitism

rate and fecundity were observed. The results showed that the emergence rates of C. japonicus increased
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with the storage temperature and the emergence rates of 3-day-old pupae were higher than those of 1-day—
old pupae at the same storage temperature. Storage duration is an important factor affecting pupae survival
of C. japonicus. The emergence rates of 3-day-old pupae were 96. 00% after 7 days storage and only
44.67% after 27 days storage at 10°C. And the emergence rates of 3-day-old pupae were 96. 67% after 7
days storage and 88. 00% after 27 days at 12°C. There were emerged wasps in incubator after 25 days
storage at 14°C . The longevities of emerged adults after cold storage decreased significantly with the
decrease of temperature. The longevities of emerged adults after storage at 14°C decreased significantly
with the increase of storage duration but those after storage at 10°C and 12°C decreased insignificantly.
The longevity of emerged adults after 23 days storage at 10°C was only 10. 11 days. After storage 3-day-old
pupae at 12°C for 19 days 21 days 23 days 25 days 27 days the egg production and parasitism rate of
eclosion waps decreased with the increase of storage time the lowest was 34. 33 and 51. 67% at 27 days
respectively. In summary short-term storage ( less than 27 days) of 3-day-old pupae of C. japonicus at
12°C had little effects on its survival. The temperature 12°C and the 3-day-old age can be the appropriate
storage conditions for pupae of C. japonicus.
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20 30
(King 1934) .
o (
. 2017) 3 . .
( Venkatesan et al.  2005) . ( 2018)
. . 73.12% ( 2019) .
N N (
2014) .
Encarsia formosa ( 1987;
2004; Luczynski et al. 2007;
2013) . ( 2005; Colinet and o
Hance 2009; Ismail et al. 2010) . .

Coccophagus japonicus Compere o
Hymenoptera Chalcidoidea
Aphelinidae Coccophagus 1
Westwood ( 1987) ,
Ceroplastes  floridensis  Comstock 1.1
Ceroplastes rubens Maskeel - Coccus hesperidum
Linnaeus Ceroplastes japonicas Green- 6
Parasaissetia nigra Nietner ( 25 ~27°C.
( 2001; 2017) 70% ~90%) o

( 2012) . .



720 Journal of Environmental Entomology 42

1.2
1 3
10 & RH 60% +5% . L:D =12:
12 10C. 12C. 14C

7 9. 11, 13, 15, 17. 19,
21, 23, 25. 27 d. 27 +

1C+ RH60% +5% . L:D=12:12

27°C 1 .
5 3.
1.3
1.2 3 10C . 14C
15. 17. 19, 21. 23 d 12 19.
21. 23. 25, 27 d ( 80% )

27 +1°C. RH 60% =+
5% L:D =12:12

20% 27°C
1.4
1.2 1.3 3
12°C 19, 21, 23, 25, 27 d
=1:1 o 24 h
=2:60
27 £1C. RH60% +5% . L:D=12:12
o 24 h
o 27°C
3 5
1.5

SPSS 23. 0 for windows

N )

( ANOVA)

Duncan

t o
Microsoft Office Excel 2010 o

2.1

1 o 1 10°C
7d 78%
25 d
27.33% . 3 10°C
1 ;
(P <0.01)
23 d 82% 23 d
27°C
44. 67 % o 1 12°C
7~27d
86.67% ~81.33%
o 3 12C 7~27d
97.33% ~ 88.00% -
9d 95.33%
11. 25 d
27 d 88.00% .
3 9. 11, 13. 17, 21, 25 d
1 (P <0.05) .
1 14C 7d
27 d
14°C 25 d
19 d
92. 00% ; 21 ~
27 d 82.00% ~ 87.33%
19 d o
1 10°C 12°C+
14°C 12°C. 14C ; 3
7~21d 3 10°C
23 ~27 d 12°C. 14C
25d 12°C 14°C

( 1) .

81.33% . 3

2.2
10°C 15. 17, 19.
21. 23 d 12C 19. 21. 23. 25. 27 d
80% 14°C 23 d
10. 14°C 15, 17+ 19. 21.
23d 12°C 19, 21. 23, 25. 27 d o
( 1) . 10
23 d 10. 11 d
15, 17+ 19, 21 d o
12°C



721

"owes oy} st 9[qe] Sumofo] ay], (10 Q0> d ) SPWI 93erI0lS JULISYJIp pue samnieiodwe) swes Juowr

SOOUAIAJJIP JURDIJIUSIS AI9A 918 9I9Y] TRY] S9IRIIpUL Mox owres oy, ¢ (G0 0> J ) SPwI 9FRIOIS JUSIJJIP PUR SoINBIodWo] SWRS Ul S9OUSIDJJIP JUBDITUSIS 9I0M 919Ul 1Byl POIRdIpUl  OUI] SWES

* *

L f(S0°0> d) seieiodwol 93RI0NS JUSISJJIP USOMID] 9OUSIDJJIP URDIIUSIS ST 919y} Ry} 91BDIpUl Sul] swes o9yl ul sionoa] [eided Juerafjiq ¢ (GO "0> ) 2wl 95RI0]s UI SEOULIDJJIP JURDIIU

<1 IEDIpUL U0 GUITS DY) UF SIN] HSRAMOL WAL TOIN (3 (100> o ) A ZERE T WAL IR S L L[] (500> o ) A 24 5 Tl Ty 208 ]

CAH e By L)

] (S0 0> of ) 22 10 T L [ T T T TR0 ] S o B[] L[] £ (S0 0> of ) 22 8 T ) T e 2B b S22 g S ] i [ 2

PV ST 1+ 00 C8 OV OL T+ €€ 718 PV 1€ °C+ 00 88 qv Oy ¢+ €€°18 L OLTF L9 vy J4 90 "¢+ 00 '8¢ LT
pPod €€ T+ L9 18 OV L9°0F L9 T8 « P29V ST T+ 00 "6 qv L9°0F L9 V8 « 20 OV CF €€°69 J L9CF €e LT 94
Pqdy 9L T+ L9 98 29V 16 T+ L9 V8 POV 9L T+ L9 06 qv 16 ¢+ €€ 18 « P4 00 °CF 00 T8 J4 90 "€+ 00 Te €C
P9V L9 T+ €€ L8 9V ST T+ 00 'v8 POV OF T+ €€ 68 qv 9L T+ L9 T8 «» 2V 00 CF 00 06 °Pd 00 ¢+ 00 "8v 1c
OqRY ST "I+ 00 "C6 IYBY OF CTF £€°68 P2V 0+ 00 06 qv 0¥ ¢+ L9 V8 « 2V ST+ 00 06 °d OV T+ €€y 61
qBY 9L I+ L9 '¥6 IBY 9L "I F €€ 68 PPV 9L T+ €€ 768 qV 9L T+ €€ €8 « 24V 90 "€F 00 C6 °d 16 ¢+ eL ey Ll
qey SI°1+ 00 ¥6 29V 90 "¢+ 00 88 PV 16 ¢+ L9 88 qv Oy "¢+ €€ €8 «« 2BV L9 0F €€ °¢6 Pd O T+ €€ IS Sl
qeY 9L I+ L9 'T6 IBY Ov T+ L9 "88 POV OF T+ €€ 68 qv 9L T+ L9 T8 « 24V L9°0F L9 06 9 L9 TF €E°S9 el
qeY 90 "€+ 00 16 OqBY 9L T+ L9 "88 P24V ST T+ 00 'C6 qV L9 TF €€ °¢8 « 24V EETTF EETT6 2d 90 "€+ 00 99 Il
LBV €€ 1F L9796 29V L9°0F L9 98 +PIBY 9L T+ €€°66 qv S1°1+ 00 'v8 «« BV L9°0F €€ L6 Mg €I F eETIL 6
BY L9°0F L9 96 qeY OF T+ €€ €6 qeY L9 °0F L9 96 qv L9 C* L9 98 «« I8V G1 T+ 00 96 qd 1€ ¢+ 00 8L L
BY SI I+ 00 86 BY G111+ 00 86 BY S1 I+ 00 86 BY S1°1+ 00 86 BY S1 1+ 00 86 BY S1°1+ 00 86 0
pro-Aep-oo1y, pro-£ep-su() pro-Aep-so1y, pro-£ep-osu(y pro-A&ep-oo1y, pro-£ep-su()
(%) H € (%)3H 1 (%) H € (%)3H 1 (%)3H € (%)3H 1 oum SBeioig

084!

(P[] o 283

Jdea0)s Jayye snowodpl sn3pydorro) Jo eINUISIPWY | dqeL,

(% )32 %) bk SB[ H5 5 8 3 B

12



722 Journal of Environmental Entomology 42

30.00
25.00 \ = =
§ :::: 10°C E12°C »14C
20.00 § -:-:
g § = Ab Abc
= 1500 § = = A Ad
= H b
& § = Bbets e[ ] ’
10.00 § = § = =
500 | N \[E ]
§ = \ == =
000 LNEAI AN L N . . .
0 19 21 25 27
TE7seHTIE] (d) Storage time
1
Fig. 1  Longevity of the of Coccophagus japonicus after storage its pupae at different temperatures

(P < 0.05);
(P <0.05) o Note: Lowercase letters indicate significant difference in the
same storage temperature and different storage time ( P <0.05) ; Capital letters indicate significant differences among

different storage temperature treatments with the same storage time ( P <0.05) .

11.89 ~13. 14 d o 14°C 2 3 12°C
15d 17 d
23d 12.80 d. Table 2 Fecundity and parasitism of 3-days old pupae of
Coccophagus japonicus after storage at 12°C
. 14C (d) (%)
10C 12°C  14C ° Storage time Egg number Parasitism rate
2.3 0 53.33+1.20 a 69.44 £2.22 a
3 12°C 19. 21, 23, 25. 27 d
19 46.33 £2.33 be 67.22+£2.00 a
27 d 21 43.67 £0. 88 cd 64.44 +1.47 ab
34.33 25 d 23 39.33 +1.20 de 59.44 +1.47 b
o 19 d 21 d 25 37.00 £1.53 ef 59.44 +1.11 b
67.22% « 27 34.33+1.20 f 51.67 £2.55 ¢
64. 44% 27 d
S1.67% ( 2) (P <0.05) . Note: Different lowercase letters in
the same column indicate significant differences in storage time
3 (P <0.05).
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