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Thermal Tolerance of Japanese Oyster Eggs and Larvae

HIDEAKI KINOSHITA!

KinosHiTa.H. (1985). Thermal tolerance of Japanese oyster eggs and larvae. Rep.
Mayr . Ecol.Res.Inst., No.85203 : 1-43.

Abstract : Thermal tolerance of eggs and larvae of Japanese oyster, Crassostrea gigas, was
examined in their various developmental stages. The thermal gradient apparatus was used
for these experiments with 11 different temperature ranging from 25C to 47C and seven
different duration of exposure from 7.5 minutes to 24 hours. After about 24 hours from
the initial time of exposure, survival rates were measured by counting live and normal lar-
vae, and their changes among different developmental stages and temperature were
examined. The LT;, values of eight - cell stage were 33.0-33.6 °C in 7.5 minutes exposure
and 29.0-30.3 °C in 24 hours exposure. These values lowered according as the exposure
time increases. The LT, values of stages from the straight - hinge to the full - grown were
45.1-46.7C in 7.5 minutes, and they continuously decreased with exposure time increases,
35.4-38.5C in 24 hours exposure. Drastic changes of thermal tolerance were observed
between the eight - cell stage (2hours after fertilization) and the straight - hinge stage (24
hours). The difference of LT values between the cleavage stage and the straight - hinge
stage was 12-15C in 15 minutes exposure. It was indicated that thermal tolerance of oys-
ter larvae increased between these two stages. No remarkable change, however, was shown
during the stages from straight-hinge to fullgrown.

Keywords : Oyster, Crassostrea gigas, Egg, Larva, Temperature, Tolerance, LTs,.
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360 4 |4 B & (%) |100.0 100.0 100.0 100.0 100.0 100.0 100.0 1.1 0 0.0 =%
EEEER(%) | 100.0 99.4 100.0 99.2 100.0 92.3 99.3 0.0 .0 0.0 *
# 8 E(CC) | 32.0 33.0 34.7 36.2 37.6 39.0 40.5 41.8 43.4 44.9 46.4
1440 4 |4 B ==(%) | 100.0 100.0 100.0 100.0 61.9 21.5 0.0 0.0 0.0 * *
E#FEEE(%) | 100.0 100.0 100.0 98.9 0.0 0.0 0.0 0. 0.0 # *
B (WM B EECC)| 257 25.7 25.7 25.7 25.7
0 | E B (%) |100.0 100.0 100.0 100.0 100.0
A E R (%) | 100.0 100.0 100.0 98.8 99.2

*  FHEERET



[RI FERE-VX I 26860727 REMSHEICKHT 2 SiBRMRBRER

FmhmR | B2 R R BE(C) | 26.7 28.6 30.3 32.0 33.9 35.7 37.6 39.3 41.2 43.3 45.1
BERE g * * * * % 26 43 42 33 28 44
755 | R F(%) * * * * % 100.0 100.0 100.0 100.0 100.0 100.0
EBEERE(%) * * % % % 100.0 100.0 100.0 100.0 100.0 100.0

EMIEREC)| 26.6 28.6 30.4 32.2 34.0 35.7 37.7 39.3 41.3 43.3 45.2
At AE 2 * * * * * 34 28 27 23 21 28
15 & | £ B F(% * * * #  100.0 100.0 100.0 100.0 100.0 100.0
EEEBRE) | * * % * % 100.0 100.0 100.0 95.7 95.2 0.0

*

M EEC)| 26.6 28.5 30.3 32.3 34.0 35.7 37.5 39.3 41.3-43.4 45.4
S * * ® # 27 39 30 27 46 28 14
30 & | & K OFG) | % * * % 100.0 100.0 100.0 100.0 100.0 89.3 0.0
EHEERE (%) * * # % 100.0 100.0 100.0 100.0 100.0 53.6 0.0

WA B ECC) | 26.7 28.5 30.3 32.2 34.0 35.7 37.5 39.2 41.3 43.5 45.6
HERERE #* * * 84 92 48 28 55 21 34 27
60 4| % KR OF(%) % 100.0 100.0 100.0 100.0 100.0 100.0 79.4 0.0
EHERE (%) % * % 98.8 100.0 100.0 100.0 100.0 90.5 0.0 0.0

*
*

% #h i E(C) | 27.0 28.8 30.5 32.2 33.7 35.3 37.0 39.0 40.7 42.8 44.9
R 2 * * 77 12 54 67 25 12 25 24 21
180 4 | 4 & #(%) 100.0 100.0 100.0 100.0 100.0 100.0 36.0 0.0 0.0
EFEERE (%) * % 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0

*
*

B EC) | 26.8 28.5 30.1 32.3 33.7 35.2 37.0 38.8 40.7 42.6 44.6
R E * 8§ 8 17 13 15 9 27 21 17 =%
360 | HE B OR(%) % 100.0 100.0 100.0 100.0 100.0 100.0 63.0 0.0 0.0 =*
EEERE(%) | * 100.0 100.0 100.0 100.0 100.0 88.9 0.0 0.0 0.0 *

B ECC) | 27.3 28.5 30.2 32.4 34.2 35.9 37.7 39.3 41.2 43.0 44.9
BRI 38 19 15 12 18 21 16 19 17 =% *
1440 4 | & % (%) | 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0 # *
EFEEFE(%) | 100.0 100.0 100.0 100.0 100.0 81.0 0.0 0.0 0.0 * %

HEEREE (M EIRECC) | 25.2 25.2 25.2 25.2 25.2
e A 9 17 23 51 10
0 & |4 & (%) |100.0 100.0 100.0 100.0 100.0
FEHEEER(%) | 100.0 100.0 100.0 100.0 100.0

* EHEERT



HRA TERE~-TX I L\BLN2T VREHSEICHT 5 HiBERRBER

AR

B EC) | 29.1 30.8 32.4 34.0 35.8 37.6 39.3 41.0 42.8 44.8 46.6
HEEE R * 43 4 52 21
7.55 | E B OE(%) | = 100.0 100.0 100.0 100.0 100.0 100.0
EEERRE(%) * 100.0 100.0 100.0 100.0 00.0
EMIEEC)| 29.0 30.8 32.5 34.2 35.9 39.4 41.0 46.7
HEEE R % * 38 57 66 65
15 4 | & B £(%) * 100.0 100.0 100.0 1.5
EEEZRE(%D) | * 100.0 100.0 100.0 0.0
B EC)| 29.0 30.8 32.4 34.3 35.9 39.2 40.9 46.9
BEEE AR * 58 55 53 81
30 57| & K %) | % 100.0 100.0 100.0 0.0
EFEEZRE(%) % 100.0 100.0 100.0 0.0
= EiE ECC) | 29.1 30.8 32.4 35.9 39.2 41.0 47.0
HERE 2k % 45 28 37 52
60 4 | A4 R H(%) * 100.0 100.0 100.0 0.0
IEEEZRE (%) * 100.0 100.0 100.0 0.0
BHEECC)| 29 35.5 38.7 40.6 46.3
HERE Rk * 53 47 4 38
180 57 | % B E(%) * 100.0 100.0 100.0 0.0
EFEERE(%) | * 100.0 100.0 14.6 0.0
BB ECC)| 29.2 35.6 38.7 40.5 46.1
a2 35 52 53 31 46
360 4y | A B F(%) | 100.0 100.0 100.0 29.0 0.0
EFEERE(%) | 100.0 100.0 100.0 0.0 0.0
BB EC) | 29.7 36.2 39.5 41.0 46.4
HERE R 34 29 27 37 33
1440 47 | & & FE (%) | 100.0 100.0 0.0 0.0 0.0
EEERE(%) | 100.0 100.0 0.0 0.0 0.0
AR | g F B ECC) | 27.2 27.2 27.2
HERR A R 54 45
0 45| & F(%) |100.0 100.0
EFERE (%) | 100.0 100.0
*  FHEEesT



HERS FERE-I/XIFLBLALT7AZ v MMECHT 2 S EEMRBREE

AR | B R B ECC) | 30.6 32.2 33.7 35.1 36.7 38.3 39.9 41.4 43.1 44.9 46.6
R AR * * ® * 4 11 15 16 120 1 9
750 | KR OE(%) | % * * * 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EEERE(% * * * % 100.0 100.0 100.0 100.0 100.0 100.0 55.6
# AR ECC) | 30.7 32.3 33.8 35.3 36.8 38.3 40.0 41.4 43.2 44.9 46.7
AR * * * # 17 9 17 15 17 14 11
15 5 | & & #(%) | =% * * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EFEERE (%) | * % % # 100.0 100.0 100.0 100.0 100.0 92.9 0.0
#AhiE ECC) | 30.6 32.2 33.7 35.3 36.8 38.2 39.8 41.3 43.1 44.9 46.8
HESURE AR5 * * * 10 13 12 7 9 9 10 17
30 | £ &’ R % * * 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EHERE(%) | = * % 100.0 100.0 100.0 100.0 88.9 100.0 40.0 0.0
AR ECC) | 30.7 32.3 33.6 35.3 36.7 38.2 39.7 4l.4 43.1 45.1 47.0
iy * * 9 14 11 14 12 10 8§ 16 8
60 o | & FE (%) * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 12.5 0.0
EFEERE(%) * % 100.0 100.0 100.0 92.9 100.0 100.0 75.0 0.0 0.0
EHEEC)| 31.0 32.5 33.9 35.3 36.5 37.8 39.3 41.0 42.6 44.3 46.2
HEEE 2 * 19 26 19 20 13 23 20 18 24 16
180 4 |4 %% FE(%) | % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 11.1 0.0 0.0
EWERE(%) | *  100.0 100.0 100.0 100.0 100.0 100.0 85.0 0.0 0.0 0.0
AR B ECC) | 30.8 32.2 33.5 35.4 36.6 37.8 39.3 40.9 42.6 44.2 46.0
A R 15 14 21 14 12 10 16 717 18 18 11
360 & | & K (%) |100.0 100.0 100.0 100.0 100.0 100.0 100.0 76.5 0.0 0.0 0.0
IEEEHEE (%) | 100.0 100.0 100.0 100.0 100.0 100.0 68.8 0.0 0.0 0.0 0.0
BB ECC) | 31.2 32.3 33.7 36.6 37.1 38.5 40.1 41.5 43.2 44.7 46.4
LR 15 17 18 26 26 22 18 13 % *
1440 o7 | & 5% ZFE (%) | 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0 * * *
EFHEZE (%) | 100.0 100.0 100.0 196.0 88.5 0.0 0.0 0.0 * * *
HWEREE |8 FH & E(CC) | 25.5 25.5 25.5 25.5 25.5
BB (R 19 27 22 20 18
0 o | £ B (%) |100.0 100.0 100.0 100.0 100.0
IEFEEFEZFE(%) | 100.0 100.0 100.0 100.0 100.0

* FrEEnT



HRE6 TEEE-TXI» G607 S HEITHIRICH S 2 HiREEERER

JERERR | B M IB EECC) | 27.1 29.0 30.7 32.4 34.3 36.3 38.1 40.0 41.9 44.1 46.1
£ % (%) |100.0 98.7 100.0 94.3 85.7 34.4 36.1 0.0 0.0 0.0 0.0
7.557 | EEEERFE(%) | 98.5 89.7 85.0 68.6 23.8 9.4 0.0 0.0 0.0 0.0 0.0
i kK B + + + + + + + + + - -
i iR BE(CC) | 27.0 28.0 30.8 32.7 34.5 36.3 38.2 40.0 42.1 44.1 46.2
A & (%) [ 100.0 00.0 100.0 89.1 6.3 0.0 0.0 0.0 0.0 0.0 0.0
15 4 | EE4EE#E (%) |100.0 93.7 92.6 16.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i bk otk ik + + + + + + + + + - -
# Eig ECC) | 27.0 29.0 30.7 32.6 34.4 36.1 37.9 39.8 42.0 44.1 46.4
H % (%) |100.0 99.3 97.9 81.0 0.0 0.0 0.0 0.0 0.0 0.0 =
30 & | EHAERE (%) [199.2 97.8 93.6 14.3 0. 0.0 0.0 0.0 0.0 0.0 =*
W bk ok H + + + + + + + + - — -
# B ECC)| 27.1 29.0 30.8 32.7 34.5 36.3 38.1 40.1 42.1 44.4 46.6
£ % F(%) | 100.0 98.4 98.9 61.5 0.0 0.0 O. 0.0 0 %
60 4 | EHAEEE(%) [100.0 95.1 84.8 15.4 0.0 0.0 O. 0.0 0 % %
& kK HE + + + + + + + - —
TS ECC) | 27.4 29.2 31.0 32.7 34,2 35.3 37.6 39.6 41.5 43.6 45.9
4 B #E(%) |100.0 00.0 92.9 21.6 0.0 0.0 0.0 0 %
180 4 | EHERE(%) | 96.9 94.7 50.0 0.0 0. 0.0 0.0 0 % %
B koK B T e e
S ECC) | 27.5 29.1 30.7 32.9 34.3 35.8 37.7 39.6 41.6 43.4 45.6
% H (%) | 100.0 98.8 89.3 6.9 0.0 0.0 0.0 * *
360 9 | E®EERHE (%) | 100.0 90.1 53.3 0.0 0. 0.0 0.0 =% * *
vk Ik B8 + + + + + — — - — - -
iR EE(C) | 28.1 29.4 31.0 33.0 34.9 36.7 38.6 40.4 42.1 43.9 45.3
4 K #(%) | 100.0 100.0 168.4 0. 0.0 0.0 0.0 =% * * %
1440 45y | E#EEESE (%) | 100.0 91.7 15.8 0. 0.0 0.0 0.0 =* * % *
BE kK BB + + + + + - - - - - -
WHEE | M B EECC) | 25.1 25.1 25.1 25.1 25.1
£ % (%) |100.0 100.0 100.0 100.0 100.0
0 | EEEEERE() | 98.8 100.0 938.0 98.4 100.0
8 vk Mk + + + + +
* D FHEST

(e L b s ERMEL LTI HR-72)



HE7 TERE-TXULrLELNLIN (ZIER 4R I 5 SiEEmARER
HREER M E ECC) | 27.2 29.0 30.9 32.8 34.6 36.4 38.2 40.2 42.2 44.4 46.7
£ E (%) |100.0 100.0 100.0 100.0 57.1 10.0 0.0 0.0 0.0 0.0 0.0
15 4 | EFERE (%) | 100.0 98.9 100.0 100.0 28.6 0.0 0.0 0.0 0.0 0.0 0.0
& vk bk B8 + + + + + + + + + + +
KEEEE | BFIEEC) | 25.0 25.0 25.0

0 4

£ KB E%
EFERE (%)
e gk K

100.0 100.0 100.0
100.0 100.0 100.0
+ o+ 4+

(hERZRR L7202 ERMAGKE LTR)E-72)

H&R8 TERE-TXULLEFLNIIN (T 6 BER)

MY S EmiREmEABRER

Hr R

15 4

R ECC)
£ KR E(%)
IEEERE (%)

27.1 29.1 30.8 32.8 34.6 36.4 38.1 40.1 42.1 44.4 46.7

* % 100.0 100.0 100.0 86.5 60.5 8.1 0.0 0.0 0.0
* % 99.2100.0 37.5 55.0 11.6 0.0 0.0 0.0 0.0
+ o+ o+ o+ o+ o+ o+ o+ o+

*PRRE

i H R ECC)
£ K E(%)
IEFEAERE (%)
A Pk Kk B

24.9 24.9 24.9

100.0 100.0 100.0

100.0 100.0 100.0
+ o+ o+

* D EHEE AT
(BERR L b0 2 ERERE LTIRY -7




FFR9 FEEE-IXIU»HELNIERBICHT 2 5B RBRER
ERERRT | MR ECC) | 27.2 29.3 31.1 33.0 34.8 36.6 38.6 40.3 42.4 44.4 46.4
£ KR OE%B) | x * % % 100.0 99.4 95.1 93.1 11.5 0.0 0.0
7.5 | EBEZRE (%) * * * % 100.0 97.7 84.5 58.1 0.0 0.0 0.0
e Pk Wk R + + + + 4+ + + + 4+ o+ o+
M EECC) | 27.2 29.2 31.3 33.0 34.8 36.5 38.4 40.2 42.4 44.4 46.6
OB (%) | *x % % 100.0 100.0 99.1 94.1 60.3 0.0 0.0 *
15 4 | EEARE (%) * * % 99.6 98.8 83.9 64.0 7.9 0.0 0.0 =
HE Pk #E + + + 4+ + 4+ + o+ o+ o+ =
i ECC) | 27.2 29.2 31.0 33.0 34.8 36.6 38.3 40.3 42.3 44.5 46.7
£ B (% % % 100.0 100.0 100.0 99.8 97.5 16.9 0.0 0.0 =*
30 4 | EFHAEKE (%) * % 100.0 100.0 99.1 70.7 25.5 0.0 0.0 0.0 =*
i vk k& + 4+ + + 4+ + + o+ o+ o+ -
B RIEAEC)| 27.5 29.4 31.2 33.0 34.4 36.1 37.9 39.9 41.7 43.7 46.0
& E(%) % 100.0 100.0 100.0 100.0 95.7 32.5 0.0 0.0 * *
60 5y | IEFAERE (%) % 99.3 99.6 98.2 97.6 21.3 0.0 0.0 0.0 % *
& i K R + + + + 4+ 4+ o+ o+ o+ = =
MR (M EFIEECC) ]| 25.5 25.5 25.5
O FE (%) | 100.0 100.0 100.0
0 5 | EFEAERE(%) | 100.0 100.0 100.0
T Ok g + + +
* D EFM R EET

(HREBELLLOZERMAEL LTRDBR-2)



[RIO0 TERE-TX UL 55072 DRHSEICHT 2 B iREmMRRER

.4 43.0 4.

ERhERR | 4 AR E ECC) | 30.7 32.2 33.6 35.0 36.6 38.2 39.8 41 9 46.6
7.5 | E K (%) * * % % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EEEBRR(%G) | * %* * % 100.0 100.0 99.3 100.0 100.0 94.5 57.0
HAEEC)| 30.7 32.2 33.7 35.2 36.7 38.2 39.9 41.4 43.1 44.9 46.7
15 &4 |4 & £(%) * % * % 100.0 100.0 100.0 100.0-100.5 100.0 100.0
EFEERRE(%) * * * % 100.0 100.0 100.0 100.0 99.0 98.1 21.6
A8 E(CC) | 30.6 32.2 33.7 35.3 36.8 38.2 39.8 41.3 43.2 45.0 46.9
30 | B (%) | % % 100.0 100.0 100.0 100.0 100.0 97.1 100.0 0.0
EEEERG) | * * % 100.0 100.0 100.0 100.0 100.0 97.1 85.9 0.0
AL B ECC) | 30.8 32.2 33.7 35.3 36.8 38.3 39.8 41.5 43.2 45.1 47.1
60 4|4 & H(%) * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.0 0.0
EFERE(%) % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 4.2 0.0
M EECC)| 31.1 32.5 33.9 35.4 36.5 37.9 39.3 41.1 42.7 44.4 46.4
180 4 |4HE & F(%) | % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 91.5 0.0 0.0
IEEERE (%) % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0
B EIEEC)| 30,9 32.3 33.6 35.6 36.7 38.0 39.4 41.0 42.7 44.3 46.1
360 4y |4 B (%) | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 0. 0 ok
IEEEKRFE(%) | 99.6 100.0 100.0 100.0 98.7 100.0 96.3 10.9 0. 0k
ERBEC) | 31.3 32.4 33.8 35.7 37.3 38.7 40.2 41.6 43.3 43.8 46.4
1440 4 | H£ B (%) | 100.0 100.0 100.0 96.3 95.5 88.0 7. 0 0.0 % *
EFEERE(%) | 100.0 100.0 100.0 79.5 0.0 0. 0. 0 0.0 % *
WERE (M BTEEC)| 25.5 25.5 25.5 125.5 25.5
0 & | & B (%) ]100.0 100.0 100.0 100.0 100.0
IEFHERE(%) | 100.0 100.0 100.0 100.0 100.0

CETEERET



R FEBE-VXU» LB LNLT v RE#HEIHT 2B EEBRABRER

BEREER] | B B EECC) | 30.7 32.3 33.7 35.2 36.8 38.4 39.9 41.5 43.1 45.0 46.7
HER B A2 * * * 79 73 61 75 56 59 47
7.557 | & OFE(%) | * * * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EEARE (%) * * * % 100.0 100.0 100.0 100.0 100.0 98.3 0.0
W Eh B EECC) | 30.7 32.4 33.8 35.3 36.9 38.3 40.0 41.5 43.2 45.0 46.7
SRR * * * * 76 91 75 8 142 1.1 2.5
15 & | & & £(%) | =* * * % 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EHEERE(%) | * * * % 100.0 100.0 100.0 100.0 '99.3 74.3 0.0
RIS EC) | 30.7 32.4 33.7 35.4 36.9 38.3 39.9 41.3 43.2 45.0 46.9
HE R A * * * 58 56 47 51 54 49 49 55
30 4| & K OE (%) * * % 100.0 100.0 100.0 100.0 100.0 100.0 59.4 0.0
EFERE(%) % % % 100.0 100.0 100.0 100.0 100.0 100.¢ 0.0 0.0
oAb E(CC) | 30.8 32.4 33.8 35.4 36.9 38.4 39.9 41.6 43.2 45.2 47.1
HEaRE R * * 52 44 043 4 67 60 62 73 65
60 4|4 B OE(%) | % % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
EEEZRE (%) * % 100.0 100.0 100.0 100.0 100.0 100.0 37.1 0.0 0.0
i ahis ECC) | 31.1 32.5 33.9 35.4 36.5 37.9 39.3 41.1 42.6 44.4 46.4
HER R 4 % 55 84 88 48 45 52 64 57 70 %
180 % |4 B (%) | % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.6 0.0 *
EFERFE(%) | % 100.0 100.0 100.0 100.0 100.0 100.0 4.7 0.0 0.0 *
BB ECC) | 30.8 32.2 33.5 35.5 36.6 37.9 39.4 41.0 42.7 44.2 46.1
R A2 42 41 42 58 62 63 48 88 76 % *
360 | & & FE (%) | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 * %
E#EEIE(%) | 100.0 100.0 100.0 100.0 100.0 100.0 15.5 0.0 0.0 * %
ARG EC) | 31.1 32.1 33.5 35.4 37.0 38.5 39.9 41.3 43.0 44.6 46.2
AR R 51 66 78 73 59 39 49 45
1440 4 |4 %% (%) | 100.0 100.0 100.0 100.0 100.0 15.4 0.0 0.0
IEEERFE(%) |100.0 100.0 100.0 194.5 71.2 0.0 0.0 0.0
AEEEE | BB EE(CC) | 25.4 25.4 25.4 25.4 25.4
e (£ 31 71 53 62 13
0 4 | % % =FE(%) [100.0 100.0 100.0 100.0 100.0
EFEFEE (%) | 100.0 100.0 100.0 100.0 100.0

* D AECERET



%12 FTERE-TFXUP 6B 6NT v REMGECHT 5 SR EARER

FERbRER | B2 MR IE BE(C) | 31.9 33.5 34.7 36.1 37.6 39.1 40.6 42.0 43.6 45.3 46.9
BB A * * * * 38 20 37 42 42 41 55
155 E &R OE%R) | * * * % 100.0 100.0 100.0 100.0 100.0 100.0 63.6
EEERER) | * * % % 100.0 100.0 100.0 100.0 100.0 87.8 0.0
BB REC)| 32.0 33.4 34.8 36.2 37.7 39.0 40.6 41.9 43.6 45.3 47.0
BB * * * * 4 25 25 40 34 49 53
15 (& & E(%) * * * * 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EEERC(%) | = % * % 100.0 100.0 100.0 100.0 100.0 8.2 0.0
EHEEC) | 31.9 33.5 34.8 36.3 37.7 39.0 40.5 41.9 43.7 45.3 47.1
HESUBH S * * * 4 38 42 21 46 59 29 57
30 4| 4E B F(%) * * * 100.0 100.0 100.0 100.0 100.0 100.0 24.1 0.0
EBEZRED%R) | =* * 4 100.0 100.0 100.0 100.0 100.0 81.4 0.0 0.0
R ECC) | 32.0 33.5 34.8 36.3 37.7 39.1 40.5 42.1 43.6 45.5 47.3
B R * * 4 19 27 22 25 40 58 53 40
60 | % B (%) | * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
EFEBZRE%) | * % 100.0 100.0 100.0 95.5 100.0 100.0 0.0 0.0 0.0
HHMmEEC)| 32.2 33.6 34.9 36.2 37.2 38.5 39.9 41.5 43.0 44.7 46.5
LB RS * 13 19 27 24 20 18 27 32 39 51
180 4|4 & F(%)| * 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0
EHERE(%) | * 100.0 100.0 100.0 100.0 100.0 77.8 0.0 0.0 0.0 0.0
HEEEC)|31.9 33.2 34.4 36.3 37.3 38.5 39.9 41.4 43.0 44.5 46.3
SRS 6 24 17 16 17 19 33 37 37 28 =%
360 & | £ B (%) [100.0 100.0 100.0 100.0 100.0 100.0 100.0 5.9 0.0 0.0 *
EFHERE(%) 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 *
W iEECC)| 32.4 33.4 34.7 36.5 38.0 39.3 40.7 42.0 43.6 45.1 46.6
HER B S 36 33 32 26 22 26 11 36 38 =% *
1440 % |4 & (%) [100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 * *
EH%%H (%) [100.0 100.0 100.0 80.8 0.0 0.0 0.0 0.0 0.0 * #
EEE | EFIEEC) | 25.5 25.5 25.5 25.5 25.5
PSR 45 28 58 44 26 26
0 4|4 & (%) [{100.0 100.0 100.0 100.0 100.0
E#AEEFE (%) |100.0 100.0 100.0 100.0 96.2

* D EHET



F%R13 ZFERECT XL 5B SHIEIICH T 2 HiRiEmMmAREE
HERARER | B2 AR IR EE(CC) | 25.8 27.9 29.8 31.7 33.7 35.8 37.7 39.7 41.8 44.0 46.1
4 & (%) [100.0 99.5 100.0 100.0 100.0 99.2 98.9 96.6 0.0 0.0 0.0
7.5467 | EEERFE(%) | 99.7 99.3 97.7 75.4 35.1 20.6 156 0.0 0.0 6.0 0.0
#E Pk Ik B8 + + + -+ + + + + - — -
FEEC)| 25.7 27.9 29.9 31.9 33.9 35.8 37.9 39.7 41.9 44.1 46.3
£ R (%) | 9.7 98.2 9.8 59.9 32.9 25.0 10.3 0.0 0.0 0.0 0.0
15 & | EEEZRE%) | 99.0 96.8 88.7 21.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0
i vk Mk B + + + + + + + + — - -
BRMIEEC) | 25.8 27.9 29.9 31.9 33.9 35.7 37.7 39.6 41.9 44.2 46.5
£ % OH(%)] 99.6 100.0 98.0 48.1 1.4 0.0 0.0 0.0 0.0 0.0 %
30 & | EEAERE%) | 99.6 9.0 85.7 16.5 0.0 0.0 0.0 0.0 0.0 0.0 =*
Pk e + + + + + + + - - — -
BERIEEC)|25.9 27.9 29.8 32.0 33.9 35.8 37.7 39.8 41.9 44.3 46.6
R OE(%) | 99.2 98.8 88.8 18.2 0.0 0.0 0.0 0.0 0.0 % *
60 4 | EHAERE%) | 92.5 94.4 40.9 0.9 0.0 0.0 0.0 0.0 0.0 == *
Pk RE + + + + + + - — - — -
BB EC)|26.2 28.2 30.1 32.0 33.6 35.4 37.2 39.7 41.4 43.6 460
K OFE(%) | 99.5 98.5 86.2 36.7 0.0 0.0 0.0 0.0 0.0 *
180 47 | EFAEE(%) | 99.5 94.2 52.9 6.7 0.0 0.0 0.0 0.0 0.0 * *
Kk e + + + + + - — - - - -
HRIEEC)| 26.1 28.0 29.7 32.1 33.6 35.3 37.3 39.3 41.4 43.4 45.6
4 % (%) |100.0 98.6 75.8 3.7 0.0 0.0 0.0 0.0 % * *
360 & | EFEAEZER(%) | 98.3 91.2 52.9 0.0 0.0 0.0 0.0 0.0 =% * *
BE kK BB + + + + + — - - - - -
HEmEEC)| 26.5 28.0 29.8 32.1 34.0 35.8 37.8 39.6 41.7 43.6 45.8
£ B (%) (100.0 96.6 50.0 0.0 0.0 0.0 0.0 % % * %
1440 47 | EBAERE(%) | 99.0 91.9 17.9 0.0 0.0 0.0 0.0 % * %
HE PR B8 + + + + - - - - - — -
B |WMBEBEC)| 255 25.5 25.5 25.5 25.5
£ OH(%) ] 99.1100.0 98.1 100.0 100.0
0 o | EHAERE(%) | 98.7 100.0 98.1 100.0 99.0
# vk ok g + + + + +
* EEERT

(IRERBELLODOEERMBEL L TR HR-72)



R4 ZBERE-7 X2 LELNRRMICHT 2 SiREMARER
B | a8 ECC) | 25.8 28.0 30.1 32.1 34.1 35.9 38.0 39.9 42.0 44.2 46.3
£ B #E(%)| % % % 100.0 100.0 100.0 100.0 92.5 7.7 0.0 0.0
7.55 | ERERE (%) | * % x  98.7 99.2 98.9 96.9 86.6 0.0 0.0 0.0
BE K + + 4+ 4+ 4+ + 4+ + o+ + o+
AR E(C) | 25.8 28.0 29.9 32.0 34.0 35.8 37.8 39.7 42.0 44.2 46.5
£ B H(%)| %  * 100.0 100.0 100.0 100.0 93.3 74.3 0.0 0.0 =*
15 4 | E#4E%SE(%) | * % 100.0 100.0 100.0 95.3 49.3 26.5 0.0 0.0 *
e ko BB + + 4+ 4+ + + 4+ 4+ o+ o+ %
BAEIRBECC) | 25.9 27.9 29.8 31.9 33.9 35.8 37.7 39.8 41.9 44.2 46.6
4 & #(%)| * 100.0 100.0 100.0 100.0 100.0 96.3 0.0 0.0 0.0 *
30 4| E¥AERE(%) | * 100.0 100.0 100.0 99.2 90.2 30.1 0.0 0.0 0.0 =*
W vk T8 + + 4+ + 4+ + + + + + -
BHEEC)] 2.2 28.2 30.1 32.0 33.5 35.4 37.2 39.4 41.4 43.6 45.9
£ B #(%) |100.0 100.0 100.0 100.0 100.0 98.1 30.9 0.0 0.0 *  *
60 4 | EH4EIRE(%) [100.0 100.0 100.0 98.9 98.6 62.3 1.8 0.0 0.0 *  =*
F K B + + + + + + 4+ + = - =
B |8 B R ECC)| 255 25.5 25.5 25.5 25.5
£ B #(%) |100.0 100.0 100.0 100.0 99.6
0 % | EFEERE®%) | 9.3100.0 100.0 99.6 99.6
i kK B + o+ + o+ 4+
* LEEERT

(FEERL L2 ERMAKL LTHRDE-72)



HB|IS - SEREH R0 6185 DR ICH T 5 SRR SRR

B i 38 FE(C)

e 26.1 27.8 29.7 31.6 33.7 35.7 37.6 39.5 41.6 43.8 45.7
756 | B E) | * % x % % 100.0 100.0 100.0 100.0 99.1 97.7
EHERE) | *# % % % % 99.2100.0 100.0 100.0 98.6 91.8
BB E(C) | 25.8 27.8 29.7 31.6 33.7 35.7 37.7 39.6 41.7 44.0 46.1
15 &% & EO%) | * % % % % 99.8 99.2100.0 100.0 100.0 90.1
EHEREG) | * %  x % % 0998 97.8 99.7 98.7 96.1 68.9
BeBiE FECC) | 25.7 27.9 29.8 31.9 33.8 35.7 37.8 39.6 41.9 44.1 46.2
30 4|4 B ®%) | x & % % 100.0 100.0 100.0 100.0 100.0 100.0 72.1
EREBRFEG) | *  x k& 989 99.6100.0 99.7 99.5100.0 0.0
BRI ECC) | 25.7 27.8 29.7 31.9 33.8 35.7 37.6 39.6 41.9 44.1 46.4
60 4|4 B (%) | * &  * 100.0 100.0 99.1 100.0 100.0 100.0 99.4 0.0
EREREGS) | * % *  99.3 99.6 96.6 98.9 99.6100.0 89.0 0.0
BB ECC) | 25.8 27.9 29.8 31.9 33.8 35.8 37.6 39.7 41.8 44.2 46.6
180 4[4 & #(%)| * % 100.0 100.0 100.0 100.0 100.0 100.0 95.8 0.0 0.0
EHEREG) | * % 100.0 100.0 99.3 99.4 99.4 97.7 62.7 0.0 0.0
B BB E(C) | 26.1 28.1 30.0 31.9 33.5 35.3 37.1 39.3 41.3 43.5 45.9
360 5|4 & (%) | # 100.0 100.0 100.0 100.0 100.0 100.0 99.7 15.9 0.0
EREBRED%) | % 99.7100.0 99.7 98.7 99.2 98.1 87.3 0.0 0.0
BB IE FECC) | 26.0 27.9 29.7 32.0 33.6 35.3 37.2 39.2 41.3 43.3 45.6
1440 5 | % & (%) [100.0 100.0 100.0 100.0 100.0 98.3 79.2 0.0 0.0 %
E#4ERSE (%) | 9.5 99.0 100.0 100.0 99.4 63.2 0.0 0.0 0.0 %
#EABE |8 BB E(C) | 25.4 25.4 25.4 25.4 25.4
0 5|4 & (%) [100.0 100.0 100.0 100.0 100.0
EHERE%) | 95.2 100.0 98.9 98.8 99.7

* D EEERT



H5R16 ZERE-VXILLBLNT VRKEEISEICH T 5 SRS REE

MR 42 B I8 BECC) | 29.3 30.8 32.4 34.0 35.8 37.6 30.3 41.0 42.8 44.8 46.6
S * . % % % 117 132 115 105 100 164 81
7.5% |4 B (%) | % % % % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EBERED%) | * % % % 100.0 100.0 100.0 100.0 100.0 98.8 0.0
BB E(C) | 29.0 30.9 32.5 34.2 36.0 37.6 39.4 41.0 43.0 44.9 46.7
HRMIEEK * % % % 109 113 158 120 138 157 147
15 4|4 & £(%) | = % % % 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EHEEREO) | * % % % 100.0 100.0 100.0 100.0 100.0 100.0 0.0
B iR ECC) | 29.0 30.9 32.4 34.3 35.9 37.5 39.3 40.9 43.0 44.9 46.9
BB A2 * & % 103 138 126 213 151 143 183 141
30 4| 4%& % (%) | % % % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EHEREG) | # % % 100.0 100.0 100.0 100.0 100.0 97.9 0.0 0.0
BEIEEC)| 29.1 30.8 32.4 34.2 35.9 37.6 39.2 41.0 42.9, 45.0 47.1
BB AR * % 97 62 72 67 9 47 92 83 103
60 5|4 B F(%)| * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
EHEEREG) | #  * 100.0 100.0 100.0 100.0 100.0 100.0 69.6 0.0 0.0
BB ECC) | 29.4 31.0 32.6 34.2 35.6 37.1 38.7 40.6 42.4 44.3 46.4
Bt * 56 46 69 65 56 48 62 67 79 81
180 5|4 % H(%) | * 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0
EHEBE) | * 100.0 100.0 100.0 100.0 100.0 100.0 48.4 0.0 0.0 0.0
B i ECC) | 29.2 30.7 32.3 34.3 35.7 37.1 38.8 40.5 42.4 44.1 46.1
et R 47 38 48 27 44 37 32 33 45 43 %
360 5 | 4£ & F(%) [100.0 100.0 100.0 100.0 100.0 100.0 100.0 6.1 0.0 0.0 *
EHERE(%) [100.0 100.0 100.0 100.0 100.0 100.0 87.5 0.0 0.0 0.0 #
BB BECC) | 29.7 30.9 32.4 34.5 36.2 37.8 39.5 41.0 42.8 44.6 46.4
e 44 29 27 42 4 28 31 2% 42 % %
1440 5 | % & $(%) [100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 *  *
E#EBRE(%) [100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 %  *
R | MR ECC) | 25.1 25.1 25.1 25.1 25.1
et AR 151 99 32 78 48
0 4% B (%) |100.0 100.0 100.0 100.0 100.0
EHEEE (%) [100.0 100.0 100.0 100.0 100.0

* L ETHERT



HER17 SEEECYIPLBONST Y RBEYEICHT 2 SRR R

PR | B AR ECC) | 30.8 32.4 33.8 35.3 36.9 38.5 40.1 41.6 43.3 45.1 46.‘8
HERA B * * * * 59 38 46 44 37 32 62
7.5 | & & F(%) * * ® % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EFERE%) | =* * * * 100.0 100.0 100.0 100.0 100.0 100.0 1.6
M E ECC) | 30.7 32.4 33.9 35.4 37.0 38.4 40.1 41.5 43.3 45.0 46.8
HER B * * * * 64 35 28 25 14 45 57
15 4|4 & #£(%) * * * % 100.0 100.0 100.0 100.0 100.0 100.0 5.3
EEEZRE) * * * * 100.0 100.0 100.0 100.0 100.0 62.2 0.0
FEmiE ECC) ] 30.7 32.3 33.8 35.4 37.0 38.3 40.0 41.5 43.3 45.1 47.0
HEEE S % * * 21 47 46 58 32 54 30 37
30 & K F(% * * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EEEZRER) * * % 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
MR ECC) | 30.8 32.3 33.8 35.5 37.0 38.5 40.0 41.6 43.3 45.3 47.1
HES B * * 51 65 48 50 31 37 3726 22
60 | £ K F(% * % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 d.O 0.0
EFEZRE%) * % 98.0 100.0 100.0 100.0 96.8 100.0 0.0 0.0 0.0
S ECC)| 31.1 32.6 34.0 35.5 36.6 38.0 39.4 41.2 42.7 44.5 46.4
S * 42 80 42 35 42 69 50 48 45 %
180 o | £ & F(%) % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 =*
EHERE%) % 100.0 100.0 100.0 100.0 100.0 66.7 0.0 0.0 0.0 =*
B EEC)! 30.9 32.3 33.6 35.6 36.7 38.0 39.5 41.1 42.7 44.3 46.1
HE AR R 29 75 29 32 33 35 52 56 50 =% *
360 4| & B (%) |100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0 =* *®
EFEERE(%) (100.0 100.0 96.6 100.0 100.0 68.6 0.0 0.0 0.0 =* *
FEREEC)| 31.3 32.3 33.8 35.7 37.2 38.6 40.2 41.6 43.2 44.8 46.4
S E 48 37 28 31 102 57 . 93 61 % £ *
1440 4| #£ F& (%) |100.0 100.0 100.0 100.0 100.0 3.5 0.0 0.0 =* ES *®
IEEAEKRFE(%) [100.0 100.0 100.0 100.0 54.9 0.0 0.0 0.0 =* * *
pagiichicd 7l H B ECC)| 256 25.6 25.6 25.6 25.6
HER B 24 29 22 72 42
0 & |4 B (%) [100.0 100.0 100.0 100.0 100.0
EFEAEZRZE(%) (100.0 100.0 100.0 100.0 100.0

* EHERERST



RIS ZERETXI»PLBLNL TN 0 HSE T 25 REMRRER

HemhRER | HE MR BE(C) | 31.8 33.3 34.6 35.9 37.4 38.9 40.3 41.8 43.3 45.1 46.7
HESE R * * * * 23 37 13 36 15 28 23
7.5 | £ & HE(%) * * * * 100.0 100.0 100.0 100.0 100.0 100.0 100.0
ERHERE (%) * * * * 100.0 100.0 92.3 100.0 100.0 100.0 78.3
HeMh iR E(CC) | 31.9 33.3 34.7 36.0 37.4 38.8 40.4 41.7 43.4 45.1 46.8
HSE AR * * * * 27 29 23 37 21 27 33
15 7| %& & %) | * * * * 100.0 100.0 100.0 100.0 100.0 100.0 42.4
EFEERE(%) * * * * 100.0 100.0 100.0 97.3 100.0 100.0 0.0
MR BE(C) | 31.9 33.3 34.6 36.1 37.5 38.8 40.3 41.7 43.5 45.1 46.9
B fE % * * * 17 34 29 26 20 26 22 40
30 4| & B OEM%) * * * 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EEERE(%) * * % 100.0 100.0 100.0 100.0 100.0 100.0 13.6 0.0
#HHMIBEC)| 32.0 33.2 345 36.1 37.5 28.9 40.3 41.9 43.4 45.3 47.1
B R A2 * * 61 24 27 28 25 31 18 3 43
60 o | & & £ (%) * * 100.0 100.0 100.0 100.0 100.0 100.0 100.0 20.0 0.0
EHERE(%) * * 100.0 100.0 100.0 100.0 100.0 96.8 100.0 0.0 0.0
e B ECC) | 32.1 33.4 34.7 36.1 37.3 38.6 40.0 41.6 43.1 45.0 46.7
e A * 14 25 23 26 26 23 23 20 20 17
180 o & K (%) % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 30.0 0.0 0.0
EFEERE(%) % 100.0 100.0 100.0 100.0 100.0 100.0 87.0 0.0 0.0 0.0
®m R EC) | 319 33.1 34.3 36.2 37.2 38.4 39.8 41.2 42.8 44.4 46.1
B R 8 29 13 17 16 23 26 9 25 13 26 24
360 4| & & 3(%) [100.0 100.0 100.0 100.0 100.0 100.0 100.0 28.0 0.0 0.0 0.0
EFEEERE (%) (100.0 100.0 100.0 100.0 100.0 92.3 66.7 0.0 0.0 0.0 0.0
BB ECC) | 32.2 33.1 34.4 36.3 37.8 39.1 40.6 41.9 43.4 44.9 46.4
(BN iz =1 29 2 15 18 12 11 10 25 19 18 20
1440 4y | & & (%) [100.0 100.0 100.0 100.0 100.0 72.7 0.0 0.0 0.0 0.0 0.0
EFEZRE(%) |100.0 100.0 100.0 94.4 100.0 0.0 0.0 0.0 0.0 0.0 0.0
MR | F IR ECC) | 25.0 25.0 25.0 25.0 25.0
AR R 22 31 26 33 49
0 | £ B (%) [100.0 100.0 100.0 100.0 100.0
IEFAETRE (%) [100.0 100.0 100.0 100.0 100.0

* 1 FHECERETY






