2014 28(3) : 0453 ~0458

453
Journal of Nuclear Agricultural Sciences
: 1000-8551( 2014) 03-0453-06
1 2 3 1 1 1 1 4
(! 100029; 2
100094; 3 271018;* 100084)
( Carposina sasakii Matsmura)
“Co vy “5MeV X 6MeV X
60.80.100.120.140 160 Gy 2.55~5.5 Gy*min ',
100% 160Gy
o “Co
( 13 20 ) ( 6 ) o POLO
EDy  EDgy_ o065
(EDgy =152.4 ~159.2 Gy; EDyg 465 =195.2 ~208.7 Gy) o
o 200Gy
: ; ; Y ;y X
DOI: 10. 11869/j. issn. 100-8551. 2014. 03. 0453
( Carposina sasakit Matsmura) . .
g ( )
o ( Malus .
spp-) ~  ( Pyrus spp.) 7 v X
1
2 _
3
! 1
1.1
( ) ( Crataegus
20 2009 “ pinnatifida )
7 o 5~10C
120130247 120144241

( TAEA No. 15633)
o E-mail: zhgpl36@ 126. com

o E-mail: wangyuejin@ 263. com



454 28
8 o
1.3
Abbott” s
o 125 £2°C 50% ~ DPS ( Version
70% RH L:D=15:9 h, 2.00 )
13 X Tukey o POLO
6 . 20 ( Version 0. 03 LeOra Software)
o EDyy  EDgy goss o
1.2
1.2.1 X 5MeV  6MeV 2
( )
13 PTW UNIDOS 2.1
( PTW ) Fricke ( 13
) o “Cov ( v SMeV X \6MeV X
) 2 (1)
Fricke . (P<
1.2.2 « 50 mL 0.01) 1 (2)
1/3 50 (P>0.05)
65 v X
70cm . 5MeV ~ 6MeV X
1.2.3 X o
X 2.2
o Y (6 )
1.2.4 N N ( 20 )
1o 3,
1.2.5 (P<0.01);
(500mL L/5 ) 80Gy 120Gy
1.1 30d 0.05 (80Gy: P =0.0404; 120Gy:
o 1 P =0.0151) (P>
~2d 10d 30d 0.01) .
1 N

Table 1 Target dose dose rate treated numbers of Peach Fruit Moth mature larvae and replications in the irradiation treatment

Type of radiation

Target dose/Gy

/

Treated No. /Replicates  Dose rate/( Gy*min ")

13 v 0 60
13th generation of Apple colony treated with Gamma rays

13 5MeV X 0 60
13th generation of Apple colony treated with 5MeV X rays

13 6MeV X 0 60
13th generation of Apple colony treated with 6MeV X rays

6 v 0 60
6th generation of Hawthorn colony treated with Gamma rays

20 v 0 60

20th generation of Apple colony treated with Gamma rays

80

80

80

80

80

100 120 140 160 50/3 4.36
100 120 140 160 50/4 2.55
100 120 140 160 65/3 5.50
100 120 140 160 50/5 4.0
100 120 140 160 50/3 4.0
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2 v 5MeV X 6MeV X
Table 2 Comparison on the Abbott’ s mortality of Peach Fruit Moth mature larvae irradiated with
gamma-ray SMeV and 6MeV X-ray
(% + )
Abbott” s mortality of mature larvae irradiated at the dose of( % mean + SD)
Radio source

60Gy 80Gy 100Gy 120Gy 140Gy 160Gy
v Gamma rays 17.7 6. 4" 39.5+2.4" 76.6 5.6 83.9 2. 88¢ 96.8 +1. 448 100 +0. 0%
5MeV X 5MeV X rays 10.0 £3.1° 41.3 +9.3¢ 63.4+10.1° 88.7 £3.0%4 93.2 +3.0" 100 +0. 0*
6MeV X 5MeV X rays 15.0 +2. 4" 30.7 +3.4° 59.7 +4.6¢ 83.1+4.4" 97.0 +1.34 100 £0. 0*
P P value 0. 1066 0. 2550 0. 0669 0.1258 0. 0945 0. 0000

A.B.C.D.E 1% . .

Note: Different letters of A B C

D E in the same row represents the significant difference at 1% confidence level. The same as following.

3

~

Table 3 Comparison on the Abbott’ s mortality of mature larvae irradiated with gamma-ray at the dose of 60 ~ 160Gy

Posulat Abbott” s Mortality of late larvae irradiate(d /:l the dosei;)f (% znean +SD)
e 60Gy 80Gy 100Gy 120Gy 140Gy 160Gy
Apple colony 17.4 +10.3° 36.4 £7.6" 68.6+9. 4¢ 75.2 +2. 58 97.5 +0.0"8 100 0. 0*
Hawthorn colony 20.3 +14. 4" 47.5 +4.8" 76.2 +11. 3¢ 80.7 2. 18¢ 97.5 +3.0"8 100 +0. 0"
P P value 0. 7705 0. 0404 0. 3652 0.0151 0. 9895 0. 0000
Y
2 3 v o
13 20
(P >0.05) 3
2.3
v X N X 3
160 Gy B
( 23),
( >40Gy *min"") ( <1Gy-
95% 9%  99.9968% min ')
( EDgy EDgy go65)
9-10 . 7 o
0 ( “Co vy
4) ED,, 7.5MeV X }
(155.9 Gy) (153.3 Gy) 4.4% 5SMeV  6MeV X
100% (160 Gy) o 2.55~5.5 Gy*min "'
EDy, 100%
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Table 4 The probit analysis results on the mortality of mature larvae treated with gamma-ray 5MeV and 6MeV X-ray

Results of probit analysis

Type of Trradiation

ED99 ED99. 9968
EDyy and its 95% EDgg gog3 and its 95%

Heterogeneity
confidence interval /Gy confidence interval /Gy
13 Y 1.80 155.9 (141.8 ~181.6) 208.7 (182.7 ~256.5)
13th generation of Apple colony treated with Gamma rays
13 5Mev X 2.47 155.5 (142.3 ~177.3) 203.5 (180. 8 ~242.7)
13th generation of Apple colony treated with SMeV X rays
13 6Mev X 0. 46 152.4 (145.8 ~161.0) 195.2 (183.5~210.9)
13th generation of Apple colony treated with 6MeV X rays
20 v 2.78 159.2 (142.2~195.1) 208.7 (178.9 ~276.4)
20th generation of Hawthorn colony treated with Gamma rays
6 v 1. 10 153.3 (144.1 ~165. 8) 204.6 (188.4 ~227.4)
6th generation of Apple colony treated with Gamma rays
°© ( 4) ° ED()‘). 99 ED‘)‘). 9968
2003 18 B
— (ISPM
18) 200Gy
ISPM 18 ¢
° . Hallman ”( ISPM 28)
( ) ( Large-Scale Confirmatory Test)
5-6
( Conotrachelus nenuphar Herbst)
15
\ 2 “Co vy 5MeV X 6MeV X
;“Co
16 8
° 1 . %Co y
J . 2013 27
L717-20 1 (1):15-19
~5 “Co vy 2
] 2010 28(2): 6
-9
5 3 Hallman G J. Phytosanitary Applications of Irradiation ]
ED99 157.5 ( 149.9 167. 4) Gy ED99. 9968 208.6 Comprehensive Reviews in Food Science and Food Safety. 2011

(195.0 ~226.5) Gy( )

10: 143 - 151
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Irradiation Effect on the Eclosion Rate of Carposina sasakii
Mature Larvae

ZHAN Guo-ping' GAO Meixu’ YE Bao-hua® LI Baishu' LI Tian=xiu'

WANG Yue<in' LIU BO' QIN Huaidi*
(! Chinese Academy of Inspection and Quarantine Beijing 100029; *Institute of Agrofood Science & Technology
Chinese Academy of Agricultural Sciences Beijing 100094; *Shandong Agricultural University Taian
Shandong 271018; * NUCTECH Company Limited Beijing 100084)

Abstract: The Peach Fruit Moth Carposina sasakii Matsmura is an important quarantine pest which was mostly
concerned by importing countries. In order to compare the radiation effects on preventing adult emergence and the
radiotolerance between colonies and generations the mature larvae of C. sasakii were treated with ©Co—y rays 5 MeV
X—ays and 6 MeV X—ays respectively where all the treatments were conducted at the target dose of 60 80 100

120 140 and 160 Gy with the monitored dose rate of 2. 55 ~5.5 Gy*min~'. In statistics analysis data on the Abbott’
s mortality ( non-emergence of adult) were subject to analysis of variation ( ANOVA) the results showed that 160 Gy
lead 100% mortality to adult stage and the eclosion rate decreased significantly with the increase of dose but there was
no significant difference in the Abbott’ s mortality when irradiated at the same doses that provided by any of gamma rays

or 5 MeV X-rays or 6 MeV X—ays. In addition there was no significant difference in the Abbott’ s mortality when the
same doses were applied to the mature larvae of apple colony ( 13th and 20th generation) and hawthorn colony ( 6th
generation) . The minimum absorbed doses ( EDyy and EDgyy o) for preventing adult emergence which were widely
used in phytosanitary irradiation and estimated through probit analysis by POLO software ( LeOra Software) were quite
close in all the treatments ( range of mean value: EDyy 152.4 ~159.2 Gy; EDgy g 195.2 ~208.7 Gy) . Thus we
could conclude that there were equal biological effects on preventing adult emergence among Cobalt — 60 gamma rays 5
MeV X—ays and 6 MeV X—ays and there were also close radiotolerance in hawthorn colony and different generations of
apple colony. As the mature larvae is the most tolerant larval stages in host fruits then the minimum absorbed dose of
200 Gy could be suggested for phytosanitary irradiation of any fresh fruits contaminated with the larvae of peach fruit
moth.
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