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Population structure and growth characteristics of Gymnodiptychus pachycheilus

in the middle reach of Yalong River
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Abstract ;. Gymnodiptychus pachycheilus, a unique Schizothoracinae fish species in China, is mainly distributed in the upper
reach of the Yellow River and the middle-upper reaches of Yalong River. In order to analyze the fishery status and growth
potential of G. pachycheilus population in the middle reach of Yalong River, a total of 189 G. pachycheilus were collected
from the middle Yalong River, Ganzi Tibetan Autonomous Prefecture, Sichuan Province, from October 2020 to March 2021.
The population structure and growth characteristics were studied by mathematical models and statistical methods. The results

showed that the G. pachycheilus population was consisted of individuals of 3—9 years old, and dominated by ones of 4—6
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years old (n=166) , accounting for 87.83% of the total samples (n=189). The average standard length and body weight of
the fish samples were (264.1+3.4) mm (mean+SE) and (250.5+12.6) ¢ (mean+SE) , respectively, which had the
standard length range from 176.0 to 455.0 mm and body weight range from 65.7 to 1240.0 g. There were 134 sexually mature
individuals among 189 G. pachycheilus samples, and the sex ratio of the population was ( @ : &) 1.48:1 (i.e., 80:54). In
addition, the smallest sexually mature female and male fish sample were both 4 years old, with standard length of 202.0 mm
(?) and 220.0 mm ( & ), body weight of 105.0 ¢ ( @) and 133.0 g ( & ), respectively. The average fatness of all
G. pachycheilus samples was (1.22+0.01) (mean+SE). The relationship between body weight and standard length could be
expressed as W=5.00x10"°L*'*(R*=0.948, n=189). The Von Bertalanffy growth equations of standard length and body
weight were L,=727.5[ 1= """ Jand W, =5224.9[ 1—¢ 7' 7%% 1319 " respectively. The age for the growth inflection
point of body weight was 12.36 years, and the corresponding standard length and body weight were 505.2 mm and 1568.3 g.
Overall, the results indicated that the population structure of G. pachycheilus in the middle reach of Yalong River tended to
be younger in age and smaller in size, and the G. pachycheilus had the characteristics of long natural life, slow growth, and
large asymptotic standard length. Besides, due to the poor feeding base and hydrological conditions in the Yalong River,
and the reduction and fragmentation of habitat caused by the construction of hydropower stations, the population growth
potential of G. pachycheilus in the middle reach of Yalong River may be low, and the natural recovery of G. pachycheilus'
wild resources is still facing challenges. Therefore, it is necessary to protect the wild fishery resources of G. pachycheilus in

the Yalong River as soon as possible.

Key Words: Schizothoracinae ; Gymnodiptychus pachycheilus ; population structure; growth characteristics; middle reach of

Yalong River
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Fig.1 Sampling sites for G. pachycheilus in the middle reach of Yalong River

*1 REIFHEEREFENRERES
Table 1 Basic data of G. pachycheilus from different sampling sites in the middle reach of Yalong River

AN [RLRAE I ] By SR SR A

SRR 2L i Number of samples collected in different months FEAS 2% K G/ mm KT/ g
Sampling Longitude and 2020 2021 Total number Range of Range of

sites latitude 10 A 11 A 12 A 3 H of samples standard length body weight

October ~ November December March

1 30°26'N  100°38'E 7 8 16 22 53 186.0—455.0 73.8—1240.0

| 30°17'N  100°43'E 6 25 0 0 31 176.0—382.0 65.7—1159.3

I 30°15'N  100°47'E 6 26 0 0 32 191.0—296.0 72.8—239.8

v 30°13'N  100°49'E 10 6 0 0 16 184.0—317.0 72.4—385.4

A% 30°12'N  100°50'E 11 18 28 0 57 184.0—446.0 74.0—1068.1

I . RAE AT sampling site T; 1. 2RFES T sampling site 115 T SR AE S T sampling site T IV, RFE s IV sampling site IV; V. RFES V

sampling site V
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Y PRS0 , 4K ofide 5 T 40°C HEAR FPBLES 24 b, B PRSP FREE (BRI 3 WK, BCF S ME, RS H 0.1 mg)
FHK 7 54 P O T ( RPP-3— 1 ) (] F [ 2 7R3k 3% 1 1, JE FH 600 #/K AP ACHLEE | 111 1000 #14 K AP 4R 40
BB F T AR b K R | IR S 7E S ( Olympus SC180) F WL, B IF B wali ik, B 28t BVE i e 80
T 3000 #A9KEPARIEA TG, B R 7E R WA SR I RAE RS , JE ISR IR 1047 I 5 58 MAF IR 3R
INTEES R A FR) | RIEATEREREA RN M50 A A5 B0 X E AT AT 4R 8 2, I8 IR 92 P A K S 0 )
SRR AT, ANAERIC SRAR SRS, T LB E SRAR R ANG T A 5 4%

BEAN , AR FER R T B A o ST 40 fo 0 B SRS # 5 A KRR A B 9 STk, T4 T i se
FE S I SN 0 B £ 2 P SR AE LA AR S R MR P L REARAE A T TR B MY A T B R AR K
TESESH, K S I 5 R A AR 5 L A AU TR AR AT T R AT
1.4 BG5S 00
141 HEAR

KRR (A1) KRR B E R A ERK ShEXR,

W=al' (1)
JEL TR AR s £ ) A TR A = A =X 2 I
K=(W/L*)*x1000%o (2)

[, WRFEARIRE () L WFEAEK (mm) ,a F1 b B84
K HAELNERNIEHLE RS EE AT Von Bertalanffy 4= K 52 | AR AR A K 7 B2 ) 2238 040 0 an s
K3 MAK 4 PR,
L=L,[1-e*""0] (3)
W,=W,_[1-"""07" (4)
K LS WoR o RN AR SR L, W, ko, b NAERITRIS e AR, Hrp, A4 548
K 1A b RlR—HEEL,
b R FIATE von Bertalanffy /=475 B2 515K — B 40, 4 BB AR B i i | DA 1 2 4K 3o
B A S 5 FA 6 B,
dL/di=L ke (5)
AW/ de=bW  ke™ "0 [ 1= 10 P! (6)
X AR FIATE von Bertalanffy A& FE 43 5ok — 0 T4, 15 2R SR IS M A9 R K AR A9 AR K
FE RS AN A3 7 Fa = 8 Bk,

dPL/di* ==L ke (7)
W/ A2 =bW_ kPe™ (70 [ 1= (70 ]072 pe7h (7o) 1 ] (8)
JEE s AR L TR £ 10 AR K403 VAR RS (o, ) FIERWLAE AR (@) BYTHRE A 5 I A 20 9 FA = 10 s,
¢, =Inb/k+t, (9)
p=lg(k)+2lg(L,.) (10)
ERAFK5.6.7.8.9.10 PEFTASEE AN 1.2.3 4 hiy—3,

ARG AR KA AE KR (R, ERE(C) AERKFEE(C,) ERKIER(C,)4 FERKERTRE
PR B AN [R) AR08 A0 A s B BLRTHE A 20 A X 11,12 .13 .14 B,

R,=(L,~L,)/[L,(t,~t,)] (D)
C,=(lgl,~1gL,)/[0.4343%(1,~1,) ] (12)
C,=C,(t,+1,)/2 (13)
C,=C, L= (InL,~InL,)L,/(t,~t,) (14)

T ¢ T, 53 AR B I [ P ORI L 55 Ly (L R Wy W 40 300 R 28 1k (e, ) LRI (2, ) I AR A A

http ; //www.ecologica.cn



16 4] AT AR SRR I PR IR R R R R RS A 5 A R A 6837

BEAR,0.4343 b F SR F B A LL 10 A RE— OB, B g (e)
1.4.2 HdEair

TEARBFE T, Br A B0 R F Y + AR TR (mean+SE ) IR |, K13 K A Microsoft Excel 2016 ¥, Origin 2021
(Origin Lab) Zxtl . AWT5EM FIEII5 227087 (ANCOVA ) o A i (A AR I — A o G 2 5 U0 22 S 1 A1
TR AR IS DA ST S AT OC 2R A 22 S 5 i FERL R R 07 25 70T (ANOVA ) FUAAS [RIREIA | A AT 20 AR ] 1)
JEL S B 2 S s (P o AR IS0 LU R AR b S BRI AE 3 A2 Sk LR K 5 BS IR K A 22 S50 IR 0.05
Z5 B WK BRI Fr i SPSS(IBM SPSS Statistics 22.0)

2 #R

2.1 LS HRRIE
2.1.1 ARy

AR S E R AR S ARV iR T ER 189 RIS M S S M R EEAR BRI e 3 E o k2
], SEIAE IS A (5.31£0.08) 1%, Horf AESVEIS N 4 2 6 I, 166 J2, 7 b 87.83% , Tl IR AF 4 4% b 5 i P
(K2),

60 60
50 | 50
40 + 40 [
30 F 30 |
£ 20r 20 - r
E \
2 10 10 | §
2 = [N
RZ] ¥ N &
s 0 0 NE | N ¥ N2 B N s N
LS (=3 (=3 (=3 (=3 f=3 (=3 (=3 (= (=} (=)
> S S
Q
i Al 111111111
1S3 o~ (=3 [sg] o N o el 0 — <
q‘:‘) - — (9] (o] o™ N o o N < <
;5_ 60 ¥ Standard length/mm
X L
B 50
xR
40 F
[ R
30 - WEPERE A
m HEMERER
I=RiFIFS 7
20
10 |
0 Ny B N B N N N N
S O o o O O O O o o o o O
(=] S (=3 (=1 (=] (=] (=] (=] (=3 (=1 f=} (=] S
15%39§737¢8:¢§:
S O O O O O O O o <o 9o 9
— o o < v =l o~ o0 (=} (=1 (=] (=]
o2 g
AT Body weight/g

B2 BEIDHEERERGNER ERKMEEHM
Fig.2 Age, standard length and body weight distribution of G. pachycheilus in the middle reach of Yalong River
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HERAETTE 100.0—400.0 g, (51t 85.19% (& 2) . Horr S/IMAK N 176.0 mm , e KKK K 455.0 mm,
R R (264.1£3.4) mm; i/ MEFE N 65.7 ¢, e KIKE N 1240.0 g, FIIAREH (250.5£12.6) ¢,

WEPEFEA B 73 A1 7E 202.0—455.0 mm Z [8] R F /37 #E 103.6—1240.0 g Z[H], PR FIF- K HE
30 (284.4+5.3) mm F1(309.9+24.2) g; MEPEFREA AR K 73 A 78 213.0—382.0 mm Z [, {4 5 4> 15 78
122.5—743.1 g Z[a] , PR FI P-4 T 43 51 h (274.244.6) mm F1(273.9£16.0) g; PESRPEREA R K 43
AEAE 176.0—270.0 mm Z [a] AR E 43 1E 65.7—259.1 g ZIA], SEAA 4K FSE 240K 8 43 51 4 (253.3+3.4) mm Al
(53.0£7.1) g,
2.1.3 P S/ AR

AT AL 58 B S 0k PR R o B 45 6B, 76 189 BAEAh 55 B AR M 11,116 A 1
W1, 14 oA 4 oMV, Horp 25 134 ik Ph i, 5 1 70.90% (n=189) , Horf MEPEREAS 80 2, 5
b 59.70% (n=134) SRS R 4—9 W HEYEREAS 54 B, (5 1 40.30% (n=134)  AERS AL R 4—8 i s FREERY
WERRE GPE A 1.48:1( 2: 8 ), 55 & 3—5 WHEARIRE A (K 2) , M4 13k 134 BRSSPk i
BEARGE 25 5L, 25T e LR 0 T I £ M /N 1 38 A (R 2 28 1) A 1 2 B /N R ) AR AR T 6 7 ARy
202.0 mm, /K 105.0 g, 454 4 % 5 ek fe/IME B ARREA I X R4 220.0 mm, (& EE R 133.0 ¢, 4F
1R 4 1%,
2.2 HERFHE
221 AEIEE

b2 PANC R IEN (=2 S g = R NN NN B e N Y T N e B S NP B NEiF e e B A R it
WHEE LR 2, BRI 7 22500 (ANOVA ) 45 5 b R MEPE R A 0 6 B Jd 35K Tk S R BEREAR 19 ( P<0.05) | H:
ABEUR Z [R) (R 06 BEANAEAE BB PE2E 57 (P>0.05) o BLAM , BER AR 3 1% 4 1% .5 W8 FN 6 W& 20 4 1A i) FIEL i g
5 8 WA MARIAETE W EMEZE 5 (P<0.05)  MEMEREIAR Y 4 8% 5 8T 6 W4 /MARIIEWEE 5 8 AR 17
TE 8 EME 25 (P<0.05) | HEFA SACRIMEPERE AT S 8 4 2H AN A (1) A 36 JBE e K, AR 4% 41 I 4 =22 1) %) AL i
AAETE R EVEZE T (P>0.05) 5 HEPETE A T T3 A BRAF 1A 45 A7 i 21 A 2 18] %) I 0 BE A A A e 5 M 25 5% (P>
0.05) .

x2 BEBEIPHEERERFENEHE
Table 2 Fatness of G. pachycheilus in the middle reach of Yalong River

RAREA HEAR R Bk RAFIEA Different age groups
Different Number of Total

ifferent groups samples ol 3 4 5 6 7 8 9
MR B A Whole group 189 1.22+0.01A  1.18+0.03a 1.17+£0.02a  1.22+0.0la  1.22+0.0la 1.28+0.02ab 1.44£0.12b  1.22+0.17ab
MEPERENA( Q) Female group 80 1.22+0.02AB — 1.20£0.03a  1.21+0.02a  1.18+0.02a 1.25+0.03ab 1.46+0.00b  1.22+0.04ab
HEPEREIR (8 ) Male group 54 1.26+0.01B — 1.21+0.05a  1.26£0.0la  1.26+0.02a 1.31+0.03a  1.33+0.00a —
FERIARBERE (A

.18+0. .18+0.03: .16+0.02: .20£0.02c — — — —
Gender-indistinguishable group 55 1.18+0.01AB 1.18+0.03a  1.16+0.02a  1.20+0.02a

AR E FREFRIR A R 2 [ BRI E 22 5 35, TR/ NG - REFR TRl — TR IRV 2/ 2 1] B R 2% 5 B 35 (P<0.05)

222 HRKEKHELR
B R A R MM e A SR BRI A K SR E R AN .

FEE NSNS W=5.00x10"°L>"*°  (R*=0.948, n=189)
WEPEREAR( Q) . W=6.00x10"°L>'> (R*=0.931, n=80)
HEPEREAR( S ) . W=7.00x10"°L*"*  (R*=0.976, n=54)
PR AR BERE 4 W=5.00x10"°L*" (R*=0.942, n=55)

PAJ7 2250 (ANCOVA ) 45 2R S /i 28 VT P e 5 Jrs R T s 00 M P 5 M B A A A I — A i S R U A A
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Fig.3 The relationship between standard length and body weight of G. pachycheilus’ whole group, female group, male group in the middle

reach of Yalong River
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L,=727.5[ 1= 0717059 ] (n=189, R*=0.994)

P RER SRR — AR O R AP I8 5L b DL AR KA K T B S EUR AR E AR K 7R BLA 15 20

Z B E B A AR E Von Bertalanffy 424 5 #2 4
W, =5224.9[ 1—¢ 07 (170309 73146 (n=189, R*=0.996)

B KRR A K Rk R IR L AR o=1g(k) +2lg( L, ) V18 2T i S IS 4R 58 A A
SRR A KIEE o o4 4.7104, HRHEHEZVL )RS 8 S 0 R K FIAE Von Bertalanffy A=K 7 F2 43
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*3 HEBEIFEIZIREEEREFENERERELNEK
Table 3 Theoretical and measured standard length of G. pachycheilus from age groups 3 to 9 in the middle reach of Yalong River

HE/a RRilfz3S g K AR
Age Measured standard length/mm Theoretical standard length/mm Number of samples
3 187.0+4.6 158.6 5
4 215.8+2.7 212.2 35
5 251.2+2.2 260.9 75
6 288.1x1.8 305.1 56
7 325.7+8.3 345.3 9
8 364.7+12.5 381.7 6
9 444.3x5.5 414.8 3

2.2.4 A AN

22T T A i £ 1 A K o 3 A A K e EOT gk { 7000
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Fig.7 Relationship between Schizothoracinae fishes’ maximum investigation age and the altitude of distribution water area

3 i

3.1 AEAVLH RS R S A 0 AR IR AL S R R A

— R, I F A 252 H B AL R R R R 2R B S e, HL IR 2 P AR 52 e, D R a2 H
BNt F IR 43 1 1T A AP AR 2 0 P oA AR 0 a2t R A K 2B 2 PR 13 M AR
WRELAT BRI A5 i, LR A A 1% 2 i 3l R B R AR RS R RS AR S R R AR S £
( Gymnodiptychus dybowskii ) 1 it 1% BE B85 5 Ji, Ik o B H J§ 0 ( Diptychus maculatus ) | 4= B 5 o
( Gymnodiptychus integrigymnatus) ¥ {& 20 61 ( Prychobarbus kaznakovi) . 75 16 W # 85 ( Gymnocypris przewalskii
przewalskii ) FIAE BEREE ( Gymnocypris eckloni eckloni) " o FRYEINA ZUE 0 245048 5 4 K AU BT T 4008 |, Frimsi
R A0 2T RAEBE AR () S RO A AR 400 8 i BRI I 2 £ 0 R AR B R R A A R 3
N3 (R 4) TGO A R A 2 O A AR 5 L A SRR A O 2R, T L B [ A A [i) Ao 2
JiEE £ S 1 i ) A U X S AL B A A K Sl AR ) T s TG S (B 7) o oML AT L SRR IR T
VIS S0 252 IR SR N i AL S8 ( catalase, CAT) (2F Bt H K E ALY ( glutathione peroxidase, GPx)
I E ALY AL (superoxide dismutase, SOD) i&PERY B, -85 Bh AR VE BRIGPESA A 356 2 AN E A
J5t NGB SE A R B R, S M A 2% T AR i S AR AR IR IRLE 8 SR SRR 2 — W RO ) R T
5 1000m IR AR EBEAR 5—6°1)  HR LA, Bl 25 240 £ 2 00 A K BB 0 T 5, K TR 2 B Z BRI, £
AR A I3 R A A A5 2 B =2 T B3 AR/ | DTS A3 A T B v VAt DX ) SR # AT A A K Y
TR o A ST R S MR L JRS 0 R L ()3 AR R 29 7 2600—3500 m 22 [, 43 A5 1 BG4 X [1] 1) A5 4 87 FF il
(VR Z 2500 m) F I8 BRI 4 L 121 ( Schizopygopsis malacanthus chengi) ™ T W (3K 29 3000 m) 175 1
TR ) R AT (HE 3R 24 3500 m) BRI AR 402 | b 3R = R i S A B PR AR AR I 40 B R 15 I 13 %
18 W% T3 A SCRUE SR I WS, A AR R AR I TE 10 18 X DA B Y 24 (283 18 b & 41l Sk
[ 64.29% (n=28) , i KAFWAE 20 % S L1 AYFE 10 B, 5 8 B0 35.71% (n=28) , S RAF IR AE 30 % K
PAER3E 4 A 5 H0E BE) 14.29% (n=28) (K 4) , XPFTEHR AR, LRRIE AR IAFRGETT4S
ST TR AMRHIT IR A i LA b B AR ER 3 B AR A AR AE — € BRBE RH ) ( 248 A T, AR K T
PR G BE A7 KRBT YA ) TAF R AP A g 2R . SR, N 2 HRBR FaRFREERE D B AR, TR0 AR
R R A AR PTRE AT B i, B0, e AR IR AE 20 18 e L Y 10 Fh LI fa 38 b i 6 Fhor A T

http ; //www.ecologica.cn



6846 2 SR S S 43 &

& 28 R RN 2R 2R el AT ke 2D N Ay PRI 2R 18 1 5 A 0 o (A% T i A — S ) |, RIS 23
f 2B B G e N R 2L fa ( Schizothorax curvilabiatus ) T 0 2 ( Schizothorax
macropogon) " %L 18 ( Schizothorax waltoni) "~ I3 ( Oxygymnocypris stewartii) "+

HREAR S S0 SCHRIC 2R, 10 W4 10 RIS AR 35 £, e 0 e £ (9 - 44K 4951 R 445.0 mmA1433.0 mm' '
FUS R R (i (R I (T AL BB B3 08 580.0 mm ™17 2500.0 '), MRV A i 5L IS L 7
A EA Von Bertalanffy A2 (K72 AT LUFESR. 10 $% 1525 AR IR 2000 7 A9 S KO 437.0 mm, 5 FIRSC
ﬁkiﬂﬁ%&%““ ARG, HA ,H_3& Von Bertalanffy ROy REER YRS E AR K A 580.0 mm B ,
L R A BRI AT I RIS A TS I 17 W4 2561.8 g, T FHBF A B A B A K — 1k B 06 R S B Y R IR R i
JE R 580.0 mm B, HXF R (O BEIS IR A 2462.3 g, 274 Fb /T ah R, vl LUHE W7 52 PRy o )8 4 ik
YR REAS Y B KA R 580.0 mm B, O 1 B8 4 F N 7E 2462.3—2561.8 ¢ 2Z [H], H G A #LE AR
BN 17 W A2 A 3 —HEWT RIREAS 3 1 g sk SCRIC AR > A EUE . 8 a2 i S AR
ISR AN = 17 8, SR, A B ST 25 L il 7 R 2 VL it J52 IS R o s 00 D 1) - 0 4R R (5.31 ¢
0.08) %, e RFEAAF W 9 Y AT 17 W%, BLAFMR P 7—0 WA B REA B 9.52% , HEZZTL i IR IR
PRI R ORI = A 5 Lh D, AR TRA S 10 88 S UL EAE, F5Eh 5 ASREGERRESR 1 2 2 18
JETR R R A R AR 3 I MAWAUA 5 B (5 2.64%, n=189)  FEA IR A 1 B 50 T
AE 5 R AR AR A IR (7 0 v L (R =2 3000 P b 7 ) B P T A R AR A7 G, AT B 5 IS TS AR S A IR i1
PR (<2 W) FEAETGEREZSORA R, I 189 RAA MR A AAT 7351 H 455.0 mm H11240.0 g, 3
I F3CHkIC 28 K Y 580.0 mm Al 2500.0 g, HARK /N T 320.0 mm AT AR T 400.0 g BIFEAS f L3508
92.59% (n=189) , PR, FHECTAT b1 sl s soRk, FAR Y E 3 B Ay 20 A A8 e 45 28 nT S0 [ i e 25V b i
JEL TR AR R R A AR IR S AR e TR AL, IR BY I T/ N PSS AL ke T 17 A, I AR R ) Rk i R e
AR
3.2 HEAVLHP SIS AR R 1 L 5 R M I A

P LS SRR 45 M ) E AR AR, Ol S i £ 28 BRI AU A SR T g 0~ A [ 422 b 52 i e R 6
AR T A R RE P A UK LA T AR 0 S0 T R BB R 2t BRI Y
AT VT i R AR S 0 R AR M A LR 1.48:1( @2 6 ) , KT 2B R 5D X8 _L iR
PR RS £ A TR A A5 R, BT b i SRR S £ AR A MR LU 1.33:1( @2 8 ) AR H AiHE &L
Hh e 5 TR AR RS AR R R T 30 IR TR R s e R R ) S ) AN B RO T sy, ELAE AR RS AR B
FIESERYATHRE T HEZE VL b i J5 S AR R AR R b R e 1 I R R R, A SR AR R R 2R 2 ] 3
[Fi) o £ AN [ AR 2 ) ) 1 b 2 S, T 5 £ 288 1 B ) S0 > P 0 B3 90 A4 2853 o7 M 22 S A G, LM TR
SRR TR A — Ry T R R AR VT rh e SRR RS £ PR 13 R 2
WFFEAE RN, B S 68.42% (n=19) (3% 4) . 55 IR HR S o 14 1R 2 08T i PR s £ 7 T AT
TRV AL R A ) B A58 0.47:1( Q2 8 ) A 1.14:1( Q= 6 ) P72 1 i S A0 . i 42 19 /1 T A ) O e
P /N THE BT i R S AR R A . A BIFSE I 3R I 24 £ A I ] Ak T2 /N 8] 5 4 A5 1 )
VIS R M L2 BRI RN X — R e U AR E R Y R
fipt 4 A 0 2 S AR B IAIE , B0 A 3 i3 R A VI (1 f 2 HEBR AR K MR 25 5)
BT R E 0 )b £ KA AR P e 1 L A R T o ] 8 P L AT Ry R 3 4 4 T, R 28 VI v e IS
R R A R A 0 I L5 R T B R HAE IR 25 2R W R IR LA S Z 2R B N IR T T, W — &
FA) AR 5 i 7 A ) — e A 2

M A G AR A G A 5 A KN G, 10 2858 00 R 1 JS A A s ] R DR /N 2 3 ok 5% i o
(10 SR VAR LB, 328 107532 1 38 R 1) S0 s R 2 R 3 Vo i TS R T R /D
AMASE R AR 1R 4 % | M B/ VPR I ISR A X A4 R 202.0 mm, AR HE 2R 105.0 g5 VR /A A

http ; //www.ecologica.cn



16 14 B L S Y AN S 2 Y S iR R A RS A S 6847

PR RA Ry 220.0 mm PR TE Ky 133.0 g, 2 EAE R I, BT 1 e 5 R A 2 s £ M 1 R P 1) e/
AN I AR YR 6 0% , P e/ IMPE A AT AR R 308.0 mm, M 380.7 g MM FR /M B A
XFIARR A 272.0 mm AKTEH 335.7 g, PRI, TCIRRWIRME AR | 3 2RI UPE B AR RS | 4345 TRE 5
VLA ) 5 T AR i 38/ N T iR, X RIS AR R A VL D IR R R A A T N Y
M—iEdfg . S A A R S RN 2 [B]A UT AR 2, 010 £ 28 7E A A B — i IR B (A 45 AR FA
) ML, BIMES] T SO B SRR A IR AR R B Y . OB A R UK AR B 2 i A L 24
i 0 e R AR N T S B M A M . I, Jorgensen ™ (BIF S 4 & B0 R 3l 5 500 B 11 384
In2s U i 5 350 2RI U A B AR IR AT, ELRRSEANT ) S i B D 2] B AR e AR R N R 25
TR DR AT e i 5 TR AR R £ ) YR BRI R TR P G I AR AR B NIRRT RS 52 3 i FR R
BT 45 B 7 WP K AR PR TS Y S 2R DR R A5, L A B el ] 8 O 1R S B A A
B T 7 A 1 3 PR AL
3.3 MEEVLH RS AR E S 0 AR KR

R N B R A% 52 W 8 SRAE AN [v] If 30 SN ] 7K ) 55 1 R A= W 1 00, JHL I A B 5 o o 22 [ 110 O
FARAL, Rt 23 52 3 0 MR RSV O 1 18 A EE M3 B i S R s RV i R IR AR
JE TR G A RIS R AR A 18 24 P 6 8 28 DR TP AR AR, LR A AT 0t . 08 25 v T 1 R
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R A i A 7 T 5 R ) Al P 3 5 53— 5 TR T R e Bt SR L 0 STV R £ A 40 £ 36 SR 20 AR I X 3R L B
S5 10385 107 P R IR A R T R T A A A B T gl P A R AR A R 3k 3k A £ 0 s iUk BEL 0
WA e A ik 3 Bt 24 A M 1 ) 072 A T LA g Bl S Py A R R 70 R VT P U U T AR RS £ AR A
PRI N BETE 4—8 I BV S IR 3 25 SRR AE KA AR 204, BIFE 10 18 LART, K A K Ae bR SR 2 BT
R RaH 10—11 AR K, 11—20 ¥ 2Z [AIRELSL TR, H 11—20 #RIAY T REIR LR 10 2 i/ (E 6) .
ZEA AT MR B SR B R AR AR A JRLERT , I 4—8 ik S0 100 17 S e 73 VT o i T2 O R s ) v 2 8 240
S1 , SHG IR A H A S PR T A A R A R T IS A R B TEARRE , R I ) T4 s AR AR Y ST
NI A R A R ST

TEARRK—RFX R W=al' 1, 28 o b BAFEIRIVES S o (HER B SR T, R
filh K SCRF PR SR BT I o (EACK s b (BN TR A 1 2 i AR SR 2 b (55 3 AN B V22 S ol
SR R Ry S AR AR IR SCRR RS T, B 1251 o {HAE 0.000006—0.05 Z[f], b {E7E
2.25—3.19 ZI[0)(£ 4) , MEATLHIEERHE R G o {27 0.000005, /2 H FTHTA CARAE @2 o iR/
(F4), B E/NT5HELELREGE s fmE 6 (o (H7E 0.00001—0.05Z 1)) (P<0.05), 5+HF
AR B 5 eI F AR SR AR A LR 2 2%, MR AR A SR, 7K SR Sh A, I 22 1 Jo ¥ 18 52 4 , %7 K 1 38 3 ik
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FISF-SAFES 5300 O AN 5.31 i, PT84/ NF ) s AR . AR AT 7 st R A PRt > 135 1R 3 2020 4
ZRIHEAETR St 4 T AR, N2 2021 47 Z HiTAL T A< 8 A VB W ] 17K HL 38 R T TR 50K HERTAfE 2L
T JEE s AR Jrs L7 2020 45 2 1T AT RE 52 B3k FEA5 1 52 o i S BOHC B A B s e B AR AL B4, JF Bl
A IR R IR 4

4 g
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