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Abstract

This study investigated gametogesis, gonadal development, the reproductive cycle,
and the possible induction of sexual maturation by photoperiod manipulation in
cultured Takifugu rubripes.

Fish at SAJO CS Co., Ltd. 1-3 year old were sampled from July 2003 to June
2004.

The artificial photoperiod experiment (APE) was subdivided into APE 1,II, and
control phases. In APE I, the photoperiod was increased from 9.5L(light)/14.5D(dark)
to 12L/12D. In APE I, it was decreased from 11L/13D to 9.5L/14.5D and then
increased to 12L/12D. The specimens studied were 3-and S-year-old T. rubripes.

The gonadosomatic index (GSI) of males and females reached maximum values of
11.91£3.01 and 3.23%2.61 in April (17.4°C, 13L/11D), respectively. The hepatosomatic
index (HSI) of males reached a maximum of 13.80+1.32 in May (17.3C, 13.9L/10.1D) and
that of females reached a maximum of 14.6+1.08 in June (17.8°C, 14.3L/9.7D).

The reproductive cycle could be divided into the following successive stages in the ovary:
growing stage (July to June), mature stage (November to April), and degenerative stage
(April to July). Likewise, in the testis, the following stages were observed: growing stage
(July to March), mature stage (November to June), spent stage (February to July), and
degenerative and recovery stage (May to August).

In the artificial photoperiod experiment (APE I,II), in the ovary, the maximum
oocyte diameter ranged from 350-400 gm; in the testis, most of the sperm was spent
and the rest was resorbed.

In 5-year-old fish (3,247.2 g), an oocytes diameter of 899.75+45.45 m was
observed on February 11 (12L/12D) and the diameter of mature oocytes was
1,065.80+55.75 m on ;April 2 (14L/10D), after the photoperiod was increased to
14L/10D on March 12.
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Fig. 1. Diagram of rearing system for the control of photoperiod. CP: control
photoperiod, APE: artificial photoperiod experiment, DP: drain pipe
(dia. 100 mm), L: light (50-70 lux), RT: rearing tank (dia. 5x1.5 m).
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Table 1. Timetable of photoperiod control for the induction sexual maturation

of tiger puffer, Takifugu rubripes

Photoperiod (Light : Dark)

Data
control APE 1 APE 1I

18. Oct. — 24. Oct.2003 11.20 : 12.80 9.50 : 14.50 11.00 : 13.00

25. Oct. — 31. Oct. 10.98 :13.02  9.50 : 14.50 10.75 : 13.25

1. Nov. = 7. Nov. 10.76 : 13.24 9.75 : 14.25 10.50 : 13.50

8. Nov. — 14. Nov. 10.57 : 13.43 10.00 : 14.00 10.25 : 13.75

15. Nov. — 21. Nov. 10.39 : 13.61 10.25 : 13.75 10.00 : 14.00

22. Nov. — 28. Nov. 10.23 : 13.77 10.50 : 13.50 9.75 : 14.25

29. Nov. — 5. Dec. 10.11 : 13.89 10.75 : 13.25 9.50 : 14.50

6. Dec. — 12. Dec.  10.01 : 13.99 11.00 : 13.00 9.75 : 14.25

13. Dec. — 19. Dec. 9.97 1 14:03 - 11.25 : 12,75 10.00 : 14.00

20. Dec. — 26. Dec. 9.94 : 14.06 11.50 : 12,50 10.25 : 13.75

27. Dec. — 2. Jan.2004 9.97 : 14.03 11.75 : 12.25 10.50 : 13.50

3. Jan. — 9. Jan. 10.03 : 13.97 12.00 : 12.00 10.75 : 13.25

10. Jan. — 16. Jan. 10.13 : 13.87 11.00 : 13.00
17. Jan. — 23. Jan. 10.27 : 13.73 11.25 : 12.75
24. Jan. — 30. Jan. 10.44 : 13.56 11.50 : 12.50
31. Jan. — 6. Feb. 10.62 : 13.38 11.75 : 12.25
7. Feb. — 13. Feb. 10.82 : 13.18 12.00 : 12.00

APE: artificial photoperiod experiment.



Table 2. Total length and body weight of experimental fish in the control,
APE I and APE O

Control APE 1 APE 1

Fish No. TL (em) BW (g) TL (cm) BW (g) TL (em) BW (g)

1 37.6 930.0 36.2 932.0 375 1114.0
2 37.5 907.0 34.3 844.0 35.4 1014.0
3 374 874.0 35.6 966.0 37.2 924.0
4 36.0 950.0 35.6 930.0 36.1 986.0
5 34.8 946.0 36.5 976.0 38.6 978.0
6 34.0 889.4 374 1112.0 34.2 942.0
7 34.4 843.8 354 1002.0 35.6 1070.0
8 37.5 1106.4 31.7 816.0 34.6 868.0
9 37.3 1024.5 36.2 898.0 35.6 918.0
10 35.0 893.4 33.8 838.0 37.0 1064.0
11 32.0 1025.5 36.3 1018.0 36.3 1058.0
12 36.2 1034.6 36.0 918.0 374 934.0
13 33.6 990.7 37.6 916.0 374 978.0
14 36.5 1093.2 35.5 868.0 36.9 840.0
15 36.0 10555 36.7 960.0 36.2 982.0

Mean+SD 35.7+1.70 970.9+82.71 35.7+1.48 932.9+77.60 36.4+1.19 972.7+79.44

APE: artificial photoperiod experiment, BW: body weight, SD: standard
deviation, TL: total length.



Table 3. Total length and body weight of the sampling fish in the control, APE 1 and APE 1I

control APE 1 APE 1T
Number TL (em) BW (g) Number TL (cm) BW (g) Number TL (cm) BW (g)
Date ) Date . Date )
of Fish Mean+SD Mean=SD of Fish MeantSD Mean+SD of Fish MeantSD Mean+SD
7. Nov. 14. Nov. 12. Dec.
5 36.7£1.2 921.4£31.6 5 36.6+1.1 1037.3+85.6 5 36.6£0.5 970.4+93.1
2003 2003 2003
2. .
8. Dec. 5 35.6+1.6 951.5+109.7 5. Dec. 5 35.0£2.0 921.6%44.3 moﬂ% 5 37509 1165.4+103.0
2. )
N%%M 5 34.9+2.0 1039.9+37.9 26. Dec. 5 35.7£2.1 1011.9+96.6 26. Jan. 5 37.6£1.8 1081.2+106.8

9. Feb. 5) 32.9£1.5 969.6175.8

Average 20 35.0£t16 970.6+63.7 Average 15 35.8£1.8  990.2+75.5 Average 15 37.2£1.1 1072.3+101.0

APE: artificial photoperiod experiment, BW: body weight, SD: standard deviation, TL: total length.



Fig. 2.

LT LR o B

Examination steps for sexual development of tiger puffer, Takifugu
rubripes by cannulation method. A: anesthetization in 200 ppm
2-phenoxy—ethanol, B: body weight measurement, C: cannulation, D:

treatment with 100 ppm in Tiamulin Hydrogen Fumarate cline-HCI.
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Fig. 3. External feature of tiger puffer, Takifugu rubripes.

Fig. 4. External features of gonad of tiger puffer, Takifugu rubripes. A: male,
B: female, TE: testis, OV: ovary, SB: swim bladder, M: muscle. Scale

bar= 1 cm.
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Fig. 5. Monthly changes in water temperature, day length and gonadosomatic
index (GSI) of tiger puffer, Takifugu rubripes from July 2003 to June

2004. Verticalbars represent standard error.

_14_



16

—a—Male
—a—Female
12
n gl
T 8
4 -
0
Jul.  Aug. Sep. Oct. Nov. Dec. Jan. Feb.. Mar. Apr. May Jun.
2003 2004
Month

Fig. 6. Monthly changes in hepatosomatic index (HSI) of tiger puffer,
Takifugu rubripes from July 2003 to June 2004. Verticalbars represent

standard error.
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Fig. 7.

Photomicrographs of testis development of tiger puffer, Takifugu

rubripes. A: testis of the growing stage, B: testis of the mature
stage, C: testis of the spent stage, D: testis of the degenerative and
recovery stage. Scale bar= 50 um. SC: spermatocyte, SG:

spermatogonia, ST: spermatid, SZ: spermatozoa.
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Fig. 8.

J

Photomicrograp‘gs of ovary development of tiger puffer, Takifugu

rubripes. A: ovary of the growing stage (Scale bar= 140 um), B:
ovary of early mature stage (Scale bar= 225 gm), C: ovary of mature
stage (Scale bar= 220 m), D: ovary of the degenerating stage (Scale
bar= 250 m). DO: degenerating oocyte, EP: early perinucleolus
oocyte, N: nucleus, LP: late perinucleolus oocyte, YG: yolk globules,

ZR: zona radiata.
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Fig. 9. Photomicrographs of oocyte development of tiger puffer, Takifugu

rubripes. A: chromatin—nucleolus stage (Scale bar= 5 m), B:
peri—nucleolus stage (_Scale bar= 15 gm), C: early oil droplet stage
(Scale bar= 40}-/xm), D: late oil .dr'oplet stage (Scale bar= 50 m), E:
primary yolk '.s.tage (Scale bar= 70 pm), F: secondary yolk stage
(Scale bar= 110 um), G: tertiary yolk stage (Scale bar= 130 um), H:
degenerative stage (Scale bar= 80 gm) DO : degenerating oocyte, FL :
follicle layer, N : nucleus, OD : oil droplet, OG : oogonia, OP :
ooplasm, YG : yolk globules, ZR : zona radiata.
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4) 737

AT 2AZE EQ

Zloly FAL 105vE = x* HAgA7 A

Tt (Table 4).

Table 4. Total length and body weight of tiger puffer, Takifugu rubripes

from July 2003 to June 2004

< = 15 en, ofF sl 707t

A8 o Falel Aule 115 (P

) TL (cm) BW (g)

Month Sex  Fish number MoanSD VoantSD
F 5 221+1.6 1614+ 27.8
Jul. 2003 M 16 26.9+5.8 455.8+281.3
A F 5 93.5%2.3 243.4+ 40.2
M 10 95.3%12.8 290.2+ 77.9
Sep F 5 29.5%4.6 484.0£215.9
' M 15 27.4%2.4 379.2+107.5
et F 7 30.0+1.8 538.3+109.9
M 10 29.0£1.9 481.8+ 58.7
Now F 7 32.9%41.7 642.1+109.3
‘ M 10 32.1%3.3 693.1+£212.6
Dec. F 1% 34.5%2.7 696.7+111.8
M 9 34.2+1.6 735.0+189.6
F 13 345%14 839.3%156.0
Jan. 2004 M 6 34.6+2.5 815.7+ 96.5
Fob F 2 31.0+4.2 824.6+ 9.7
' M 8 34.312.6 864.1+273.8

Mar F 1 33.0 981.6

' M 9 35.5+1.6 832.3+327.8
Apr. F 5 35.7+1.3 1011.3+148.6
M 5 35.7+1.3 1001.2+136.6
Moy F 3 35.4%1.2 1001.0+154.1
M 5 35.041.8 936.0% 16.9
. F 5 35.8+2.3 1000.5+111.0
M 2 34.5%2.2 808.7+ 26.2
Avorage F 70 31.5%2.1 702.0 99.5
M 105 32.0£2.5 691.1+150.5

BW: body weight, SD: standard deviation, TL: total length.
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2. EFJ| =¥g ST U9 HYd=s RE

1) A8

FF7) 24¢ B A94 4 A% £E AF/L B¢ A% Y DOt
6.5-9.7mg/L, pHE 7.0-808 ¥ 11, ==& 175T o|WE FA A}t (Fig. 11).
10 9
—a-DO0 —m—pH
9 418
Q gt 178
7+ 16
6 5
18
o
O 175 |
=2
©
©
o
S
Q
§ 17 +
©
=
16.5
Oct. 2003 Nov. Dec. Jan. 2004 Feb.
Month

Fig. 11. Monthly changes of dissolved oxygen (DO), pH and water

temperature during period of artificial photoperiod experiment.
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2) 334 A& GSI W3}

T GSIx= x99 495, 119 7¢ (& 175C, ¥57] 10.8L/13.2D) GSI
£ 0.70+0.44°14 129 6Y (£2173T, #F7] 10L/14D) 8.72+6.772 HA3 %
7rsten, 29 9¢Y (52 17.3C, F57] 10.8L/13.2D) GSIi= 7.84+6.980°] At}
APE 19 7%, 119 149 (52 175C, #57] 10L/14D) GSIE 3.25%4.129] A
129 59 (& 17.3C, #57] 10.8L/13.2D) 7.75+0.87=% Z7}atglon, 129 269
(7 17.3C, #F7] 115L/125D) GSIE 591+4.022 A3 743ttt APE
II <] %T, 12€ 12 (= 173C, #57] 9.8L/14.2D) GSI& 3.35+4.29¢ A °] &

W

3l 19 269 (2 17.0C, 35F7] 115L/125D) GSIE= 1.66+1.800. 2 74389
(Fig. 12).

dA ] GSIx= =79 ¢ 129 69 (& 17.3TC, #57] 10L/14D) GSI&=
050£0.12¢1 4 19 29 (< 17.0C, ¥57] 10L/14D) GSI7} 1.31+0.730. 2 %7}
skt APE 19 A%, 11€ 149 (72 175C, #57] 10L/14D) GSIE= 0.57¢

A 129 269 (& 17.3°C, 3F7] 115L/125D) GSIE= 0.70£0.19%2 Z7}18k$)
APE 19 2% 129 129 (& 173C, #F7] 98L/14.2D) GSI= 1.100]1% 1L,
ol 1€ 2¢ (52 17.0C, #F7] 105L/135D) GSIi= 0.90£0.092 #4343
(Fig. 12).
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Fig. 12. Changes of gonadosomatic index (GSI) of tiger puffer, Takifugu
rubripes under the two different artificial photoperiod experiment
(APE I, TI) and control from November 7 2003 to February 9
2004.
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3 AN AL W5

oA A& sampleE 9 dAiaE 37(}7] 9AR FHAY] YEANEET Wt AEF
of MHAFToRZRYH FFEC FAHE FA 160 me] F77] FEAMEEC] FAE3}
Atk (Fig. 13A, O). "= (10.8L/13.2D)°F APE 1 (11.5L/125)94 A3 #HF
sampleE9 YAt A - sty WAMAUlel oAJx A xEFTol FHdE HA
340-370 e HEAMEEC] EdeAt (Fig. 13B, D). APE 09 49, A&
Sample (9.81/14.2D)ol A w2+ 300-340 me] A7) dAAF ™ (Fig. 13E), #
% sample (11.5L/125D)A = MEA daaydEo] FH 57 AlZstn @7
350-400 me] HRAEE] ¥ 3N (Fig. 13F).

=7 (10.8L/132D)¢F APE 1 (10L/14D)oll A S sampleE9 AAE A%
Ak

7] GAIR A A9 el ARAXT, ANES, 5o AzEel #F
(Fig. 14A, C). APE I ¢ 4%, A5 sample (9.8L/14.2D)ol| A ¢ A+

of AgEol HFHAL, &% ol AAELEC] WEH] AA FHYE 3
9t} (Fig. 14E). #% sample W &T ~(10.8L/132D)¢ A4 += AF A
APE Tt AR FEj= &) v 5 Ha, &9 el ZAFg 5] 75 A
ATt (Fig. 14B). APE I, O (115L/125, 115L/125D)9 HAtw HAAEC] W%
Hola, g & 1E AAEo] He §5 HAJu (Fig. 14D, F).

&)
ol
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081.4 0_>f4
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Fig. 13. Changes of ovary in control and two different artificial photoperiod

experiment (APE 1, II) of tiger puffer, Takifugu rubripes from
November 7 2003 to February 9 2004. A: control (7 Nov.), B:
control (9 Feb.), C: APE I (14 Nov.), D: APE 1 (26 Dec.), E: APE
O (12 Dec.), F: APE II (26 Jan.). Scale bar= 220 ym.
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Fig. 14. Changes of testis in control and two different artificial photoperiod
experiment (APE I, II) of tiger puffer, Takifugu rubripes from
November 7 2003 to February 9 2004. A: control (7 Nov.), B:
control (9 Feb.), C: APE I (14 Nov.), D: APE 1 (26 Dec.), E: APE
O (12 Dec.), F: APE I (26 Jan.). Scale bar= 55 ym.
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4) &7 st

APE TolA 594 A5 dAHe] GdAMIE A 27, 29 11945 FH 3¢
54 742 #7271 12L/12DN A A shi= 899.75+45.45-947.41+36.77 tm H
oy 3¢ 1290 FF7] 21 14L/10DE F7HA1 7 49 2d971x] 2] g

5= 952.76+54.59-1065.80+55.75 mE Z7}stFth (Fig. 15).

1150

1100

1050

1000 [

950 |

Egg diameter (um)

900 |

850 |

800

11 13 20 27 5 12 19 26 2
Feb. Mar. Apr.

Day after treatment

Fig. 15. Changes of egg diameter collected by cannulation of tiger puffer,
Takifugu rubripes in APE 1I.
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Buolwe dae A FHHd Fx¢ ddste UAd®  (gymnovarian
condition)® YAFd (cystovarian condition) .2 &3t (Hoar, 1957), d43
= Tl 2AsHA SAd wel A GEE Y SEAE0Y FoAE R
o} (Takano, 1964, 1989). A5+ Tdis 5
Z 9-Fol daEol 4 Ass we AR
FHHo R AAHX = FFE o &3t

AEO)FY Arre UF xAA Fxd o3 2493 (lobule type)@ A3
(tubule type)oZ TFEHt} (Billard et al, 1982). 29389 AAE 7IH= AF
2+ A8 E, Chromis notatus (Lee and Lee, 1987), 2371, Plotosus lineatus
(Heo, 2002)5°] <Sla A#AHe AHALE 7MA= ofFE2% EEZ, Sebastes
thompsoni (Lee et al., 1998), 5 AN, Pseudobagrus fulvidraco (Lim and Han,
1997), Y/l 9 5, Favonigobius gymnauchen (Lee et al., 2000)%°] At}h. AF5

Bas WrEAFe G4PoR 747 RYE 293 Sk

oF9 AFHYE FFS g2y 2 5o FALAT THEIY F A
(spring spawner), & - ¢J& AF&+8  (spring-summer spawner), & 2F&3
(summer spawner), & - 7}& AF&#3 (spring-autumn spawner), 7}< 2

(autumn spawner), 12|31 & 2F&+¥ (winter spawner)5 2| 6714 HEZ 4
3 9t} (Aida, 1991).

of AFol A FAFZxolA AbSHE 1-3dA AF5o AL Id 2, A
o] A Fo] shistar, Aol HA FoiAl= 11€5EH 243tH7] Al &sho
Fo] Asstal dAo] HojA= 495 H THALolo] WA o] o] FolHtt ¢H 9
B AN FAEHA 49 5H 6€7bA G 880 pm AFo] GRAE @A 7HA
wastglov o o] weEehA i HPHAT old AdE AFHLS T
oAF AtR@ow AztHm Abghe] F3FE A= A QNS FA45H BT
o] syt Fa3k A8 81l How AZbE oz

= 5 2eE o Fols 2EFZF X, Rudarius ercodes (Lee et al., 1984),
A5, Acanthopagrus schlegeli (Hwang, 1999), =18l WH x|, Thamnaconus

modestus (Lee et al., 2000)5°] St} FHAAANM = 2 A5 FF77] F7l
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ofa] Abgho] JRAIH AL, g FF7] Aol oel Abe FEEM (Lee et al,
2000), =3 FAAANAE AL e AT o] MAEIL o7 F=
o] BAMA %ﬂg—% Stod Akghe] o] 2t} (Lee et al., 1984).

o] Fo] okl A e estrogenel| 9 dte] 3Foll A vitellogenin®] ¥4 ¥ o] (Aida
et al, 1973) g(’—ﬂ% sote] W 2 Eol8t FAH A e o]&dn
(Mommsen and Walsh, 1988; Wallace and Selman, 1990). o] ol oA A2
Alaze] wha st AHEHA Aol WIE Kol HSI«] ! §]rb TR A5
GSIF FHaLgks 7hA &= 4€el HSIgkel #astaial, 47le 49 GSIY <3t

= 299 HSIFte] AastA

A5 5-o] HSIO) ®Wstgds 7
Al i Al Ao, kAo gl FEEE 5243 019“01] HAE Ao = Ab
SET olHg Wl TRl A A2

%2
—
@
¢
jab}
=]
o,
—
@
o
—
O
0
L

al
AFHE RAFAE EAD A5 13RS AFHANT PA A A

Aoz FA3s 2, AExd o dEel fEel F4%e] Wt 310-450 ume
Ae GRAE S HEH o tiRdo]l 4 Asdd 7tde A Xsta H3t
HE A4S BYgAN 49 3 HXMHU WAPA Y 7 FAFA L A E A 5
S FH3te] dA o] 830 ym AF/A W dads #FT £ Ao, #3
o] A9 WeE FaEe] FEE Ao vEuA 7lsF 4 Asd =deidt
ol¢} ALk A= Yang et al,(1994)0] Haisk tk 2@ A A9 AL A A=
o dojuAIt AAL A Aol dojuA Fe AN A AT

Ao AAA xdo] o x7] A froA {dAe A & 13T
AFo A #5715 14L/10DAI A 145L/95D2 A8 A7 S w 7] 4tdko] §=
H A3 (Kim and Hur, 1991), FEAE F2 122TA 165TCTE F5A7]aL
F5715 11L/13Doll Al 14L/10D2 @3 o 1/1€ Jx= 7] Algo] 7h53+%

=
o1 (Kim and Kim, 1990), &A= = 145CAA 21.0Co=2 A5A]7]
_1,4

al

BFF71% 105L/135DCl A 155L/85D% Askd ] 4719 Ax 7] A HAo
(Kim et al., 2000).

7] 2EE e A94A 4 des =AY 2 SAHY AS dxzTeo
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APE 19| A& samplel A= 160 mAF-o] FRAE S| £3x57] Alsto] F
Z sample°| A= 340-370 mA o] WR A1, APE I+ A&
sampled] A= 300-340 me] A<7] GEAEIGARL, HZF sampled A= 3+
HdYgso] FA =] 350-400 me] FE Yotk A Ag Uz
ANA S sampled = AL 2F Wil AEAEL, AAXET, 259 HAAE
Lok AAdaAle A, HE sample]
A FeEE g4% AsdAE B, APE I, O 2% HF sampleOJ
7

15L/125DA A H &) - &

>
I

ol
[N
[
hintd
=
ol
>
Rl
=
o
T
=
™
2

S
b

¥3¥ ey APE Oolv= x99
o] dAe A& sampled APE II

II
of hAl daTth ofm A Ul ARAER FAo] AltE Al7]el Z]QIg Ao =
7 i

o
ox
_>‘i
oft
oX
&
ox
o
=

N
-
4
v

o,
X

WAl (32472 g) AFEoAE 2¢€ 119 12L/12DAA] 899.8+455 wmel A 3€
129 14L/10D% AN F 49 29049 FRAEE 1065.8+558 mo] A&
o] #xa3nt (Fig. 11).

AEARFY FIFL FoERiTF

2 oA = WEHAY Z=& RHE 3 = AR xd "y
(Peter et al., 1991). &)1 o] F 9] A%y
A deEde] Eh] &A4o] doju o]Ee] GnRH, GTHO J@X—M 2k
3 BuEa gtk (Niall et al, 2001). whaha] Al 4akol A
AEo] T ALAFTIZEHET2 (gonadotropm—releasing hormone,

GnRH)®] 44 R WS 248k, o] GnRHO| A=o= HatAor A

-

rﬂ
oZi
I
)
= o
X
fo

A=3E 2 F (gonadotropin, GTH)¢] #H]FH o] ¢4zle] Wi U dEAEE %EV/‘}
i Qe AEAES AFS T AAPEHE ALHREo|E 2 9ste] W
4 BHo] A= (Lee, 1998), olwf A of o] ubA e A ‘@HE]

estradiol-17B(E2)o &} 7tol A F3d-A17F Fd = o] £3AE Sl FEA
ol FAH AAsHA Ha, i HstgeAdA B4, £8lEH = GTHY A=
of oA 2EH|RZolE=EEES AT 15 T 11-K& 1H8 x4 (interstitial
tissue)z 9 2EH|Zol= A M EQ interstitial cellol Al A o] Gz FAd7 2

2} AAEH #Hodta Qb (Nakamura et al, 1998; Lee et al., 2000). 334
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1. GSI 9¥wRist= 33 dAH =5 49 (2 174C, #5F7] 13L/11D)¢
11.91£3.01, 323+261= HdigS 7Hxlvh. HSI €dwst= #7119
10.98+0.542 F7tet7] Al#hske] 59 13.80+1.322 Hujztela, 4AHLS 4
ANE 123842832 Z7tal7] Al ZEte] 690 14.6+1.08% H oz warh

rlo
o,

&7 (1-649), A

2. 1-394 AFE gAne] 228s GEwss 9 =
Qe 4R (1-39), 457
=

(11-44), H7] 4-6¥)= & 5 AU, =

(11-649), W47 2-74), H3 & 357 (5-8¥)

3394 AFE) $77] =4S FF ANA 4 WS Fx Aol das v
7 350-400 m7bA WS, AaE AA R Hah - F5 L

4. 548 (32472 @)}l AFHolA = 2¢ 119 12L/12Del A 899.75445.45 pme]
HAZE] #EEN 39 129 14L/10DE HFAZ] & 49 29eA 9 dr
Al = 1065.80455.75 ime] A<hso] EEs T
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