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Reproductive ecology of the Taliang crocodile newt ( Liangshantriton taliangensis )

GONG Yuzhou'?, WANG Gang’, HUANG Feng*’, HE Liuyang*’, SHU Xiaoxiao">, XIE Feng" "
| Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

3 Chengdu Normal University, Chengdu 611130, China

4 Liziping National Nature Reserve, Ya'an 625400, China

5 China West Normal University, Nanchong 637000, China

Abstract: The Taliang crocodile newt ( Liangshaniriton taliangensis) is a rare urodelean species that is endemic to China.
Its population has significantly decreased, but studies of the reproductive ecology of the species, which contribute to its
conservation, are limited. By introducing the quadrat method, which involved pitfall trapping and marked-recapture, we

evaluated the migration of courting adults and metamorphosed larvae, population size of mature individuals, and operational
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sex ratio change during the breeding season at the Liziping National Nature Reserve in Shimian County. We used the Jolly-
Seber model to estimate the population size of breeding males. One-way analysis of variance and Kruskal-Wallis test were
used to examine the differences in the snout-vent length and body mass of male newts that entered the breeding pond at
different periods. Sexual dimorphism between male and female was tested by Student’s t-test and Wilcoxon rank-sum test.
Additionally, ¢-test, t'-test, or Wilcoxon rank-sum test was used to compare morphological parameters between amplectant
and unamplectant male L. taliangensis, which we observed in the field. Pearson correlation coefficient was calculated to
determine the relationship between egg-laying number and morphological traits in the female. We also examined incubation
of the spawn. The results showed that the breeding season of L. taliangensis was from late April to late July and the first
batch of hatched larvae finished metamorphosis and landed in early August. The population size of breeding males at the
studied site was approximately 391. Male newts entered the breeding pond earlier than the female and stayed longer, while
males with lighter body masses accessed the pond at a later time. The operational sex ratio skewed to male from 0.03 to 0.10
during the entire breeding season. Sexual dimorphism was overt in this species, with female newts possessing significantly
longer snout-vent lengths, heavier body masses, and bigger fatness indices than males, whereas males had higher tail fins
and higher tail proportions. We also found that amplectant males had greater snout-vent lengths and body masses and higher
tail fins than unamplectant males, suggesting that these morphological characters play important roles in intrasexual
competition for mates. Additionally, we counted the egg-laying number of 28 individual females in captivity; the average
was 176, the spawning period lasted for 2—4 days for an individual female, and the egg-laying number was positively
correlated with the female's fatness. The incubating process occurred in 15.7 days on average and newly hatched larva were

approximately 9.74 mm long.

Key Words: Liangshantriton taliangensis; reproductive ecology; breeding migration; operational sexual ratio; sexual

dimorphism; advantageous morphological trait; spawning and hatching

KIBWE ( Liangshantriton taliangensis ) J5 45 KIEIEWE ( Tylototriton taliangensis) , 34 J& H ( Caudata) , e e A
(Salamandridae ) , JEWEJ& ( Tylototriton) , 2012 4F 3 R4 5 4y D) HOM A8 2 R 57 3R & ( Liangshantriton ) |, LA
™ MR A AL AT, B AT IR CLARAS T PIREICA T 8h ) 4 252 AR R T2 I SR iR o A AR
TN PR A AR DU 2T el e kil Je By il A b, 22 WL TR 1390—3000 m AE B 5%, P58
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102°24'00"E ) , MK &1 & 1979.06—2126.8 m, HIFAZ) 4.6 km® , o 8 UG L X B K ot i oy, %
TS AR XN I A 8% AR LA 22 m?, J] AR A 6 e k| DA AR O B | 35 2B ( Polygonaceae ) | RAS
B} ( Gramineae ) & ZEF} ( Chenopodiaceae ) #H 4 , [A] 5% 55 28 F 2R} ( Rhamnaceae ) A WAL ( Salicaceae ) S5 E A, IF
ARAIER)FH# (Toona sinensis) , 115 2 4 v BE % 48 1 0 BE IR 21 A9 6L 55 28 L (Agrion atratum) | 75 R\
( Graphium sarpedon) KU} Tipulidae ) 7K KBl ( Argyronetidae ) M-} ( Tabanidae ) 4 FH | H 48 W ey 46 P8 3 Fif
( Bufo gargarizans andrewsi) | % 24 W i ( Rhacophorus dugritei ) Wi 5 Ml ( Rana chaochiaoensis ) | 45 B 15 5 g
(Amphiesma craspedogaster) | 855 I ( Dinodon flavozonatum ) )| V4 14 & B ( Niviventer excelsior ) 5 VU 1| %5 2 i)
(Anourosorex squamipes) , 3 W% & B B 4 ( Bos taurus ) (8 /R BT Z50 5 A UOK . ZZ5E
A2 7K R YA 8 3 R — b SN TS 4 ) e B 2 B, £ TR B R T KA R T 2 2R )

1.2 ZHIT e MR RCE A A

2016 4F 5 7 2 8 J [A], SR FH R B B -5 o 2 s 10 T AT AR 45 45 09 I SR i o R D W I Ak S8 9 5T T 1
WWSELIEE %38 N

15 IR BI S R A5 T PR B BE, 15 RS AR AR IR B B0 7 W 00 % 1) B 8 24
1 m, KR ) B5E 37530 A BN BEFE AT s AT RE ) [ P B S TG A2 AT, XS ICA T 2 B B Ab st
S PETE AR IO, 1O SR AT 17 L IR Ve A RIS S50 A7 AR P AR Ay T2 3 184 T 7 AT
2 BB 7 SR A 08 A A 385 3 A B, A LR B B B 1) B A B K1 9000 5331 1000 &, H 1]
2016 4E5 H 21 HE6 H 14 H, K7 7 14 HZE 8 J] 22 HMEL,

XTSRRI R T BT 1 S B AR (PIT tag) BY 5%, BT TR F-HR 28 g 1 M T L 1B 2R At AR A R
AP H) HTO50 B, HLFAR % KN T 56 8% (PIT syringe ) M 4714 ( Scanner) 5350 3% 2% @ AE 7 () HT20 B K
HT9000 %!, 43Jl#E 2016 4£5 7 23 H .5 30 H .6 A 6 HX 6 H 13 H L/ JLAEFF IR BRI H I iR
WEHEAT AP A R A WL P AT S e AR . T I R Sk 29 fBARE 45° 4 A sh ) 720 J5 JRCR
SERTTT MR T AR TAR2E 15 56 B Ja I A 3 sh Wiz Ak B ik, B2 3B AR 28 4 5 O FIB0 e 5%, Bl
JEHEARIC R A E mT e S
1.3 R S

HRE B SCRRICER ™ B0 Z M R R TR AN 5t bR RS, T R K T e R e W AT £ R e R
T A AT, A, HENR A A R A A A LA AR 2 B e, B DA Ve AR SS AR KNSR % R AR IS
TE BT AN AT TR R pit AP S5 1 H i
1.4 JERBHEN &

i bR R R (472 29, MASTERPROOF TOOLS) K HiFFF( EHA251, Zhongshan Camry Electronic Co. Ltd)
X AIF 5 DI P T 38 1 S A3 R B RS AR B AR IR AR AT TR R X BB AR AR A 45 Sk /KK (Snout-vent length,
SVL) 2K (Tail length, TL) &5 ( Tail height, TH) MK (Weight, W) , &K ER %] 0.01 mm , FHEAFHHE] 0.
1 g, AR ER & 24K A9 L ( Tail proportion, TP) LA AR BEFE AR (358 FH & /R 10 2% 1438 5% K" Fulton's
condition factor K, K=100W/L*) . [F] I R¢ 545 i 1 12 2 EF &b S 50 4b 7 55 0 4 0 X8 bR 285 g e e 14 4R AL
24
1.5 778 KRR AR B Ui ge

P 5T DI A B BB 37 L) A A 5 2 0 1) R B AT [0 2 T R 470, L) 25 emx 16 emx 10
em SRR} G A HORU ] 3 3O ) DL ORAP i JR 140 AR b A2 4 45 380 1 i 451 4 Ay DA MR O B R R K — IR, B H R
A BENE P BREO0 , & B I S K BPRL AT RS B A b IR & EAR T DN MEYE SR |, B R K O B
SRR TR W ZE B (4 B SREAIE L, A I Ak Bl R i ) 1 AR Bt
1.6 Hsabi s orfr

f#FH Jolly-Seber ¥4 43 M1 Z b i S A BRI A0 T E A E RN, FESEAT HLERHT, Y6 H Shapiro-Wilk
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test 0 95 #5 20 B0CHE (1) IE M, S Levene's test o or 21 [ 45098 1 7 22 551k, M e B S B S B0N R 55
o BT ttest HURMERE IR S (A TG B 25 55, WP A/ M0 X I 1 5 A S X0 e A i 25 S 5 X B AR X
T A5 AR e S A IS5 B 140 2 S DU T o —test; T ME AR D AR R B v B K o A K my Lo, B 4
fuxi et SRR R K OB S  RBK A2 KA I Z E A LR H Wilcoxon rank-sum test, One-way
ANOVA ¥ T Fei =i AR Imlastia) (5 H 23 HAug.5 H 23 H—5 A 30 HiEl .5 H 30 H—6 H 6 Hial) ik A%
B3 0 T R DB ] S A 9 25 5 | TR B A9 25 5 U - Kruskal-Wallis test R0, 4225 1 H q-test FLE45 2411
PR TR W Sk AR A S i 5 7 B9 1) 5 3R FH Pearson AHICAM TS, 20T b i A 36 4 2 XL
1 H B B KT (o) 25T 0.05, 32 BE DL 218 + A5 2% (Mean=SD) 2678 o AT 0 SAS 9.3 fik
& fdi ] OriginPro 2017,

2 FHRE5S

2.1 B YT

2016 4, B R K BUMEME Rt AR R KSR A 4 H 25 H {H R & BUMEME SRR 0T B4 5 76 2016 4F 5
H21HZE6 H 14 HX7 H 14 HZE 8 1 22 HM/BF B, 2o F 258 b Ji] i i B 1 2 28 [ B B e 3R
25 AR EWEAMA, Horh ik 13 B2 (9 14 M)  4hik 12 B, 5 A 20 H A EBEE , B A2 & 3k
DU CHEVE ) 45, A I R 2 R R i 29 21 5 H 21 HIFIR. 7 A 23 H & — OS2 Al 1R K Bt g
(HEME ) #5075 BB 8 1 H B IR AE BB b & SN AR 2585 Bili | 75 0 B3 A 8570 1 R Dt W 4l Ak HL 22 )5 B Bk P 4l
R XD AR R0 S B — R A4 S A A B0, 00 235 2 3 s i R AR 7 24 S AR KR (40,95«
2.58) mm, FIREE R (1.95+0.34) g, lad B2 GBI R S, A B MR 50 0 AT WG 3 ) A 000 e P A
WA AR 4 HRFFEEE) 7 A A MEEIE A BRI T (R , 25 AR, 290 5 A s 7 A4,
2.2 HEME ARV RN S SO

2016 4F 5—6 J1 BAEIEZ MBS T T PO AR ICE S, Shmic N8O 151 H AR 140 H A
IR AR AE 10.7%—33.3% 2 8] EPEAMA 11 H R E . IRFRICEME R ILE 1,

F1 FBERIZERER
Table 1 Mark-recaptured data of the sampled population

AT : E'lﬁﬁﬁ( 1 T'éf%)?l’;ﬁ . %f?i‘/ﬁ?%ﬁ 1 Fric H i Day of mark
e e T U BV T S VT
5-23 76 76 76(698 :79) A FFRIE A EEL Recaptured marks
5-30 72 72 49(478 :29) 23
6-6 50 50 26(248:29) 17 7
6-13 39 39 0 6 4 5

gha g 1P BdEIE AR AT LU SE 2016 4F 5 H 30 H 25 Z08 A4 Mk Rt W5 Rl R B0l 528
F2,6 A 6 HZ5%F (1M Rt A EECR 0 253 B, SF-2J5 AT AT, 2016 AEHIF5E AY S50 37 BRI K 1t 5 28 5 il
BEN 204 A A 391 |2

M 4 DA SRR A A 45 AT, Eh v M I 2k Lo Sl 3 e, BT 0.03 5 0.10 Z IR (& 1), HIF 3
YA, FART 14 L AR AR T A S | T A DL | 10 A 4 A 0 370 B (Y s ) A et — ] (
ARG 7 d) o XFHEME L FARZE I AR BUPR 25 5 nT S0 H b bR B 30), 51 9 Pl 55— U B 3 30 5 — 1A
() H A5 e R B AR S H A 6 [ B VE iz AR AE B0 3 N A5 BA B TR Ak, 2 B 24 RO A B S 45 v —
S W RIS A], 20 SUEVEAE SAa e i w2 = ARt 1R) 38 6 WUk e A 8 = JE L L,

XoF LA [ s 0 24 A BB 3 0%) R T W R ) Sl A B A T 5080 e L AR A 3 1 I B P AR P I P ]
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LR E(F, 5,=0.92, P=0.4029) , {4k 76 = 41

PR FFAE2ZE M (KW=6.24, P<0.05),6 A 6 H kY s %’ = fgﬁ 1010
HEPEGRTSENT S A 23 HES A 30 FATRARIRKE 2 | === n AR Lo
VAT LRI 03 2, : - 2
2.3 PETAIbE “é mi {006 E

P R B R S P iR E s 2] |\ -3
PR PRAE 2 HGIEAT OB, % BB PEAS PR Sk PR ke (R & 20 | LT 5 o g
T R TR TR R R S o || =

B 5 SR AR ) B 51 DU ARG &8 2 T A R A f) 0 016.05.23 20160530 20160606 2016.06.13 _

TER I BB W 22 5 T, S0 K L M Dae

TEAS 1 B W S — e 2 AR Fry JEL A B S L 1 EHE R R S T

ﬁ‘ﬁ%ﬁ m% 3. Fig.1 The operational sex ratio change of L. faliangensis during
2.4 HEHELEVRIE breeding season

XHEFAN B 12 FAL T 5 e RS v iy B
FPRAEFE AR5 A AR AR PR A 2 A TE R B5 LEB R | A0 THEXDIRZS A BV A SR R
R w = R R T AR MR IR A RS 5 A KA LU S AL T B =30 b Ay 35 28 5 s 1t
BERB I TR 4%,

®2 AEIMEHNEEGHEERRELEFERREELR
Table 2 Comparison of the snout-vent length & weight of L. faliangensis which entered the breeding pond in different dates

AR BEAH Y A AR R Y H )

Date that a male L. taliangensis being

RAEFE#R captured in the breeding pond for the first time F-value 5%,
P-value
Morphological parameter 5H23H 530 H 6 6H KW-value vae
May 23rd May 30th June 6th
(n=69) (n=47) (n=24)
SkAA K Snout-vent length/mm 92.67+2.79 93.01+3.92 91.89+3.42 Fy 11,=0.92 0.4029
IRTE Weight/g 21.362.27° 21.23+2.19* 20.15+2.27" KW, =6.24 <0.05*

PR A AR A /NG B SRR D03 B PR (8] 22 S R S 38, R [ U 22 S (2 3

R3 MEXTRGMESHILE
Table 3 Comparison of the morphological and physiological characteristics between male and female L. taliangensis

PRMEEEAE BEFE R Morphological and physiological characteristics

| " " . B b Jilutr5s
PRSI SR/ mm hHEH/g EK/mm 5 /mm 5 K ; 3L N
il Sex . . o SR A/ % Fulton’s condition
Snout-vent length Weight Tail length Tail height Tail i factor K
ail proportion actor
339 .166 339 .166 339122 339 .122
2 6 e 6 ¢ ¢ i 6 3391224 3391228
WEPE( Q) 105.32+4.41 33.71+4.64¢g 103.40+16.60 12.97+1.12 49.19+5.26 0.00265+0.00027
HEMECS) 92.72+3.51 21.16£2.38¢g 107.74+9.72 14.04+1.25 53.65+2.32 0.00288+0.00028
_value Y
t-value B 1197 =18.01 7=9.0444 Z=-0.9158 Z=-42271 Z=-7.1183 thsy =447
Z-value
P-value <0.0001 *** <0.0001 *** 0.3598 <0.0001 *** <0.0001 *** <0.0001 ***

A 44 FMEPEICIUE R I 0 5 T H S A AR o e
2.5 OISR
ISR T 28 HUMEME R IR 3 N A N IS 0, R IR T MR — Yk 7 H A B, s A ARG 1 RO
P BIER R 24 B HUS AR AR SR A AR A SIS T, DR S ERIE | bl =) ORI, A i L o €, s il it R 4
WLEE B 125 BRCR (176.11296.35) A4, [ ik S5 BRME A DA T g™ B 5 Sk A AR EE B 0 AN AF AR SR SE &
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(Pearson AHZ4T , P—value 433} 0.8494 .0.2698) , 1M -5 HEiH B S 55 19 IEAH & (P=0.0380, & 2), [RIEF & #
KR = 8007 2 2 8l P2 B RESE 2—4 d, 7K (19.9+3.0) °C (16.0—26.1°C) &4 F , WAL -3 4
15.7 d, ENML R T =i 53.75% (A — Mt Hh (8 —HE B, DS — RSO Akt 4 1A 21 B A B9 52 U A6 - 34
Fit 4.5 d, gARBEHE 42K 9.74 mm(9.40—10.20 mm, n=16) , EL. =X PPIRAME  IRAY S T A —F
A, b A E TR R R Ik

F 4 BIMERHEE S T RS b

Table 4 Comparison of the morphological characteristics between amplectant male and unamplectant male L. faliangensis
ARAE 8% A= FREE bR Morphological and physiological characteristics

AR S/ IR/ g JEA/mm R/ mn fﬁfkﬁﬁi% Fultofljijﬁ;of;:dition
Amplectant or not Snout-vent length Weight Tail length Tail height Tail proportion factor K
12154 12.154 12.110 12.110 12.110 12110
X+ Amplectant male 93.86+1.65 22.50+2.80g 109.35+7.75 14.74£1.32 53.75+£1.77 0.00273+0.00038
jit@j}iectam male 92.64+3.60 21.05+2.32¢g 107.56+9.92 13.96+1.22 53.64+2.38 0.00264+0.00025
tzvj;fe {ovalue 2 20462 =220 1,6, =2.05 Z=0.3826 Z=2.0764 Z=-0.3095 1 107 =0.79
P-value <0.05" <0.05" 0.7020 <0.05" 0.7569 0.4449
3 itig 00 L .
m y=145769.34x — 243.38
31 FOHFH R E . R=0.16
WAL FORAME, S5 R D i L i 2 - .
U R LTI L ARR Y S R M I S MR U 5 200 | Tt .
BESIE R TIFIG T 4 AR,7 1 23 ARJE M4 3 : -
PEK BB A M0 0, S kR e B S0 E : ]
AOAET AL RHIRE Y Wik ) A " .
BRSO 250 R M BT T S A — A 1 L LA o - | |
S SR BT RA TR (F 5) K BE Y EA FT bozs 0 s

U sk 6] e T BRZTIBIE MR ( Tylototriton shanjing ) 7MY B
Gan) i WNE T LR /b S S ST 2 e = o |8 = K W
VPRI B A i A 0, N LU, BRE S 17 Bt 3R i W
( Echinotriton  andersoni )" 5 B W B WE ( E.
chinhaiensis) " PN @ KR SEPEWE ( T. verrucosus ) " K StMPEWE (T, kweichowensis ) ™", 5 Wi Ja& (1) 21 3 B2 0§
( Yaotriton asperrimus) MEFGFEWR (Y. hainanensis) 5 CEFEUR (Y. wenxianensis) I RE IR T 4 A Ho
BBk R TR T 2 H W B G S, Wi W 5 A R S T (R s S LB MR A AR LY B
S 2 A H W AN R R T P AR SRR N R Y 1 A O (BRI S BN e R 4 S H
i SRR Y 5 A S OSCEBRURRY 6 A DA X 10 B R S R Y B0 2= LA A ] T H Al e R | 3 R LA K
R A5 I % SR YR R R (E TR R Y, R ) S PR S A TR AR 2100 m A4S T R B WX — ) il
B 3 A TR AR B2 R (1390—3000 m) |, SE0F JH: BE58 2= 19 450 HE B M 00 4508, 7 32 305 0 30 A T 1 =55 174 b R e
T, 0 SCEL IR W A S0 85 A ok A [+t B DXl ] 5 2 1 N A — B B O Y S B B R B ZE O AR 4—9
H i e PR A R A S5 R SR R AR Y 5—6 H O 3K RIS 1 M ) Vi B 25 S A O, B TR Y
T, PG e A AR SRR 1 T i PR T R TR R 2 S B AR N

A RIS BRI PE I 3 rh i AR ) 25 57 | — bk 2 T P A, LA B8 37 v 450 B I [ 6 o

B2 HUEXREFNESHEFESERX
Fig. 2 The egg-laying number of female L. taliangensis is

positively correlated with its fatness
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B W R B I R 2 LU EPESR T 10 d BEA B (MEME S A 21 H MM 6 A 1 H) T BL#E
Gy s B AR R Z2 A 1 R LA L M D) e S I B s s BT, i S F AT L R D i 2—4 K
T BUAR— 2, r ] DL, MR U RS P A SRR BB NIRRT, 48 T R A SR A 3
A B B S i ) 8 A, T DA I A I AP g RS T DL, S0 A e R A A A S R 3
IEABI N B RO MEVE IR AE S B G 0 e 4 b P AN T I S ZN e 4, W) AT LASHEA T 2258
Fie 0 D AN TG AR BT HEA BAR Y, 10T RAERR DRATDE A AR5 B il , 7% s Bt v A B I 38 e/ Nk A e 2l 40
IEAE, MEMEA R AL PR, T RER N AN ERSE LRI AE P A 45 2R | SR IRLEE A L THie st s P 4 385 31, A R4 1)
VR S BT AR 2 07 B AN [, B ) (AT, PR 1 B o L b ik 3] 5 LY sl i IR
X A B, U 1Y) B TR T P AR SCEL BRI O AR B, T 5 2180 M Rt e M e [R] e A B
SR GERAEANTR]

F5 KFBEHEZMHEES SR
Table 5 Comparison of breeding habit of L. taliangensis and closely related species
. . i g IR I 2 NN
% % R T ot R SR
Speci Breedi Mati it Foelavi it Elevation and Ref. i
pecies reeding season ating site ge-laying site latitude of the habitat eference
Ll . 1390—3000 m, e
KU s EkiEsAs Kl 00 m KB
Liangshantriton taliangensis N29
PR 1320—1400 m
4— b3 Y1 ok ’ 24
Yaotriton asperrimus 5A (LR (LR N22°—N25° [24]
T 7 i W5 ) A 770—950 m
— Yih il ’
Yaotriton hainanensis 4—s A KA KIRRl A N18°—N20° [24]
SCELBRI 940 m A 4q
- 5 o ! ,
Yaotriton wenxianensis 4—9 1 PRI B K Ik b e N24°—N33° [25], [26]
B AR TS 1500 m ZE45
‘ _ i 3 s
Tylototriton verrucosus 45 A LR ki N25°—N27° [27]
FARLY . - o 1000—2000 m
_ Y e ' Wk FE s
Tylototriton shanjing 5—8 H TRIK K I o b KA N21°—N26° [28]
SN TEHR 1400—2400 m
DL 2 )
Tylototriton kweichowensis 7R ik K N25°—N27° [29]
LI R AR X _— 100—200 m,
Echinotriton chinhaiensis 4 A st KIS N29° [30]
it SR ARG 100—200 m,
Echinotriton andersoni 2—6 it Hist N24°—N30° (1]
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25 B JE R AT SR AR DN b BE B AR G . B S AR, KRR SR M e R R SC BLRRIE — A SR S
FEOR S IEAS 3 B T LTI W 1 SR A 6 20 2 G 5 L% /K B B R Mt B A T, 7 B AR A K A RS N 2, i
SR e A T8 WA A 22 S 1 | DT 5 3502 0 P i 3 b 0 I L O X e (A SR A 5 i 2 B i 2
S T B S A 5T A iR A IS T —BUN G50, £ 409 1) ME T FE A H N A5 FR R B RO 25
R 4 d, B P2 AR5 B K S B e i b AR B AR E R 1 A A S W kB A A R 1 LA B R A T
R KPR AR R S B B ALK A A R — M R T B AR IS AE S B 2 , R Wi S e M A AR 25 1
T BRI IR REIA 2 = JE DA L, i A B4 25 Tt WG A 905 194 S L B MR AR 5 T 2 A /K v U B IR ) B, AT
ik 1—2

TR/ 2253 0T i B BRI AR ] (AR  AE V22 270 ok S R b e | A o 1) v A1 5 5
B AR B VIR 2R | BRI SR8 R A R Jo i P s o 1 Tk ) PR 0 A T 8 AT B o 1 A P 4
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M= AHEAS [ Ak 1) B A8 2 b A 37 4 T B R ) Sk AR X LU LR, IR L de i 1B AR —
HEHENE A AR L 25/ TS AT AR | o A 00 DR I v 2 TR D A28 B A AR L [ 3 5 4 1) 5 ke
PEABFAG R AL, MR A LB | 5 B0 58 Al S, R B/ N MR 2R BT I8 S50 , LA Sk
BEPRIE A B Sa e3>
3.2 MR RIE SHEE T

DT IR UM B AP P — M A 2 T 2 S A 3 B A v A BRI 1 P T PR Y X
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WL R SR BES . AWFF838 3 el LR B, B LA B R A, At Wt e 1] 22 S HC 92340 SR BT K
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