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1.1 RESIEXREREMNIEZE
TEHEREDKIEHE TR T 6 Wik, JiARf
B 53508 2019 4E) 5 H(HFEZE). 8 H(EZ). 10
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Fig. 1 Distribution map of investigation stations in the Qargan River
1.2 BAEFZE
JE A P A B I E(K: S m, 10 m, 15 m
MR 4 mm), FIM(PIHR: 1 cm, 2 cm, 3 cm)
FHEME: 8m & 1.5m MHR: 2 cm), M2 A1H|
WA 83 A5 B AE R i S Im KIS AL, TR M 2~3 A4
1, 3 LK U 7 1) SR FF B, K 3 1 PR i
17, BRI Ak 50 i i IR 6 g i ik
AR R K (standard length) . 41K (total length) .
1A H# (weight) . P IR T (gonad weight) . N JE &
(visceral weight)f1%5 5% 8 (net weight)%FLht A= 4
R, KT 0.01 cm, HEAEHF] 0.01 g,
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1 50% A5 B P AR 9K/, SR SLse 77k
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A, PR AL PSR L B SLia R A X 0]
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KanF:

o
/l}
P=1/[1+eFA 0] 2)
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PIURNE BRI s kM ARER
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) I IR 6 e Rk A 1A 1 R 1 2 F £ (gonadoso-
matic index, GSI)FIE: MR A& B 1% O AT H 28 bk
o AR RARINT
GSI =W | Wy x100% 3)
X, GSUAPENRISAERG W I PEIREE; W has
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Lightools Ak {FH Bk 42, 2 H VR AR %
aise

135 ZHEN  FHH IR E R TE R
BEPLIEEHL 30 BN & B 5 IV /R 9 & B ik
BEAS, FREUOPE A E &, SRIGEONEAT. b J5Eb
I g, FH 10%09 B VA V1 2 DR A, i ol
SCEE B TR T St A OE TR (I~ B
FH )B4 BRBE 20 A

F=nxW, @)
Fy =F/SL (5)
Fy=F/W (6)

Ko, PR ETE 1, n o0 1 g RS BRREAN i AR
Wo HHEMRE; Fso MIRKAXTEEE ), Fyw WRE
FEXTZEAE T SL IR Wbk,

1.3.6 HIEAIE R Excel 2019, SPSS 24.0,
Origin 2017 #1748, R ArcGIS 10.6.
GoogleEarth Pro. Lightools #17&I F4b#E, >k H
2 K G0 F I B L R B A 1 1 B S
BEY AR PRI C AR, R s, PR EeR %L
TORE, PR ILA, UMKERE R Bk
HRPE TR, Gt EERRHER N 0.05,
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2.1.1 HKEESHE  2019—2021 FEELIRE
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REFLH N 0~90 g, 5 B 32.17%. HEPEARK
A 62.00~290.00 mm, VKK K (175.29+
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H4(74.06£49.89) g, EFEAREJLHE R 0~120 g,
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215.00 mm, FIJARK N (112.53+48.42) mm, fILH
REAERE A 30~120 mm, & EEAY 11.40%; (R TE
FEl A 0.14~107.90 g, V-HIRTE H(26.41+26.10) g, 11
PURETLH A 0~60 g, 5EEH 15.07% (F 2),

2.1.2 EHEBEKAR WEHFENG—8 H)RH
Biitoh R, ERRHAIL 212 B, MEEAME 114 )2,
HEPEANAR 98 B, MEMEPEE N 11621, 51: 1
B2 5 (,=1.208, P>0.05), Wik 2 FoErE W
PEANFEREIR DL 2~3 880 &, 5 ARSI 23.58%,
HEPERN FERER DL 2~4 W8 F, 5 AR EW
29.72%; MEPETIABEAR A B 30.19%, At
AR S MBI 16.51% (8 3), T /RIEEH
MK 7y 7 BN E AR (P) D FEREAR (K) R R BEAR (D) A
B, JF HANSERFAR B R TRIARBER, At

IR 6 o B BB BE AR B T AR 28 A (P=K+D,
K>D),
2.1.3 MEBIELH] 544 IR 5 R AR RE AR,
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Fig. 2 Frequency distribution of standard length and body weight of Triplophysa yarkandensis
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4EHB/year age

e M female
1 /& male

3 IR I8 v Dk S TR R AR R 45 44 23 A ]

Fig. 3  Age structure distribution of breeding population of

Triplophysa yarkandensis

(*=0.557, P>0.05), | 120 mm LU R A7EAE K

x1

FIRBEAER, K4 90~120 mm WEAEPELL 51 ¢ 1
FEAE 5 25 5 (47=6.259, P<0.05), H:4xMK 41 M
HEPEE S 12 1 HT0 3 25 5(P>0.05), HAEFAE
FUBE AR AR f T AR £k, 5% A e I L 491 52 30 S R IS
FHEHEER 1),
2.2 FIRMER KN
FIH Origin2017 #A:43 B iR I8 g S B4
SRR BUALLBIOC R, H Logistic HREIUA %
PR AR I 2 DX TP R 0 HsR AR R (B 4. 5):
ﬂtﬁf‘l‘i’ﬁgﬁ le/(1+e4).7307(SLmid—12.32))’ R2:0.9928
HEPER G : P=1/(14¢ O9¥7CLma 909y " R22( 9925
WEPEAERS: P=1/(1+¢ 130584310 " R2—() 9852
HEPEAERS : P=1/(1+¢ 31484299 " R?=( 9879

/R 32 & SR Sk & 1 < L S L 51
Tab. 1 Sex ratio of each standard length group of Triplophysa yarkandensis

FEAE number

40 60 80 100 120 140 160 180 200 220 240 260 280 300

&K /mm standard length - Lt sex ratio 7 P
WEVE female HEPE male P51 K BE unkown sex
0-30 0 0 4
30-60 2 0 11
60-90 5 4 10 1.25:1 0.111 >0.05
90-120 20 7 23 2.86:1 6.259 <0.05
120-150 71 59 18 1.20:1 1.108 >0.05
150-180 57 61 9 093:1 0.136 >0.05
180-210 34 43 8 0.79 : 1 1.052 >0.05
210-240 21 34 1 0.61 :1 1.400 >0.05
240-270 23 13 0 1.76 : 1 2.778 >0.05
270-300 5 1 0 5.00:1 2.667 >0.05
ST total 238 222 84 1.07 : 1 0.557 >0.05
£ 100 = 100 F
2 15
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e 8
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o / o }4413 2 » JHEPE female
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X 0 LLE : 2 o s i
1

Kl 4 R 6 v LKA A1 BEPE i Logistics HIZ%
Fig. 4 Sexual maturity logistic curve interval of each standard
length of Triplophysa yarkandensis
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Fig. 5 Sexual maturity logistic curve of each age of

Triplophysa yarkandensis
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SRR (As0) 5350100 123.2 mm i1 3.16 %, HEMERT UMK
BRI BEAEERS 735124 90.9 mm il 2.95 13
oo/ IR M AR 111.0 mm, S5e/ NI g
PEPE VAR A 79.0 mm,  Fo /)N W B P B S AE
WA 2 1, SRR SRR AR IR AT . W1
AR MENE I /N T HEPE, AR R TR
2.3 Z3EH

FRAE R 9 w8 BRSO [R) H 47 B9 512 % 30 EL 431
Ak, KA A ¥ T A TV B0 SL777E,
Hrp s, 6 A, 49000 61.32%F1 82.11%;
IV IABRIEAE 4. 5 H Hefilfm, 50518 45.72%#1
47.53%; V WIENELTE 5 H lEm, h 22.36%
(B 6). TV NG LB 10 ATFE TR, JFH vV
WP, B 11 HIEILT- 2Rk, 11 e
IR R ZH . 45H IR IE e R B 2 R B H
A L& 7), LA, R I i T e 1 i
ARBAE 45 A, mRBMEHR(6.94+£3.47)%, 8
AT, 10 HiRBIERAR, 11 HA/ME FF, &
NP R (1.06+ 0.71)%:; T B R B ARy
W5, e KA 1 (0.6610.36)% . I HERTIH /K 36
T R A AT RETE 3—8 H, ERNTE 4—6 H .
2.4 FEOIZEE

PR F| B R B R g Rk 4. 5. 6.
8 F 11 HREASHY II1 A1 TV IR 834 Bk AT 1 15
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Fig. 6 Proportion of ovarian maturation in different months of
Triplophysa yarkandensis
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Fig. 7 Monthly variation of gonadosomatic index of
Triplophysa yarkandensis
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Fig. 8 Oocyt diameter distribution of Triplophysa yarkandensis
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4—11 H BRI AR KT 400 pm AR 5 56 THS %
mas, K6 Higm, iI88EEW 70.76%, 4
A .5 A8 AWTE 50%4& 47, 11 H Bk o4
WAR/N, KT 400 pm AL 12.25% (K 9). 456
PE R EOT 22 1 AR A 3 D) R B 1 B 2
P 0 7R 92 v SRk T BE Sk i 2k Ak R I 28 A
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Fig. 9 Oocyt diameter (>400 um) proportion distribution of
Triplophysa yarkandensis

25 EHEA

Rl B 119 30 e PR i & 7 A 1 IV I iy i 7R 92
o SR O BEAE A, (R B 133~282 mm,
TREMEIE N 31.13~281.44 g, HBFRE(GS])
N 3.67%~19.13%, F-14(7.66+3.43)%, IR E K
1.40~20.45 g, F44(6.59+5.00) g, 4axiZ5 ) F
H 15608~187695 Fi/JE, “F-¥Ih(61407+46143)ki;
X EHE ) Fw A 361.95~1852.16 Fi/g, F-14)(743.87+
321.78)ki/g, HHXTEGH ] Fo 2N 1114.86~6794.22 Fii/cm,
F-44(2852.87+1593.25) ki /cm.,

XTI R JE ven S 6K 1 i 45 LA s iR A7 A DG P 41

BMr(E& 2), I HH B &40 06 258 1 (P S5k K

(SL) . IR (W), TR TE (Wo) TSR E(GSD )

SRR OC R, G EIL IR (A 10):
F=0.0213SL*"® (n=30, R*=0.7086)
F=534.79W+4596.63 (n=30, R*=0.7185)
F=10430.93W5—2611.67 (n=30, R*=0.9516)
F=26057.39GS1°* (n=30, R*=0.0583)

3 itig

3.1 FIRMERLERK N

1 ISR K /I R S T 1 e
PRI A2 51 Py it A2 3 DR R A PR 8 [H % 3 )
SO, ELARE ME R RO R O e I
WU B AR /N PR 7R 3 B AT 3t S [ ¥l Bt S AN
] 52 3t 52 BN [R] BRBE (9 BE i T A8 BT e s, L3z 3
18 A5 3 PR R I B AR AR . /R B /R
I 1 SRR VR AR IS R AR K MR 316 i,
123.2 mm; HEPEH 2.95 #%, 90.9 mm, 4 /K Bl
PRI A 5 e O AR (MR 2 %, A
P 2 W)U TR B AT BTy R BERE AR (MM 3 8%,
T 2 )20 B 3 2% (P>0.05), T W) UK 1 i 3
R KT Se A BEAR OBEME: 62.0 mm, HEME:
46.0 mm)!'7 ., BT SR A (HERE : 66.0 mm)[' | BEH
AR TFBEARHENE: 56.0 mm, HEPE: 52.0 mm)!'",
TE BRI Pl fr R BEREAR (MEPE: 82.0 mm, M
65.0 ) 2RI SEWIREAR OHEPE: 40.5mm)!]
X AT BE S T R 2 A AN () (o R 9 v D kg
W SAVR K 22 5 . /R F[ AR ) ZRE A
b At g S A A, A e B 4R AR B i e
A 3R (R I R | R DR

R2 MRESEMEREEREEXES T

Tab. 2 Correlation analysis of gonadal indexes of Triplophysa yarkandensis

Eizg ) WK SL  EE W HERE v MERAIE GST AXEHEN P (KEAAXN B Fy
= 0.955™
PR E W 0.787" 0.802"
P PR L ATR L GSI 0.097 0.109 0.409"
%% BA 1 F 0.740" 0.759" 0.976" 0.402"
IR E AR I ) Fw 0.003 0.019 0.503" 0.946™ 0.550™
A AR XS EHH ) Fso 0.626"  0.639” 0.948" 0.557" 0.980™" 0.696™

T * R B B 3B M 56 (P<0.05); ** R B 538 4 X (P<0.01).

Note: * indicates significant correlation between the two set of data (P<0.05); ** indicates extremely significant correlation between the two

set of data (P<0.01).
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Fig. 10 The relationships between standard length, weight, gonad weight, gonadosomatic index and absolute
fecundity of Triplophysa yarkandensis

R3 FEKEBMRESREBEKIERLR

Tab.3 Comparison of growth indexes of Triplophysa yarkandensis in different waters

P B AR /mm  RREFE/g FHEK/mm FHETEg IRMERAAR K /mm X% RFE AR
Tarim River maximum length maximum gyerage length  average SLso BHE ) F B Fw
weight weight WEPE female K4 male
T F 42k Trunk™! 76.0 9.4 / / 56.0 52.0 6125 1160
Zrtlrl:fm B[ $7 /R Bt Alar!'™ 195.0 114.0 106.6 / 82.0 65.0 9944 982
YPAERE Shayal'! 138.0 38.2 / / / / / /
SO AU Kezil'” 204.0 140.0 93.9 16.55 62.0 46.0 28716 2310
iU e 5 Hotan!™ 179.7 50.1 78.8 8.72 / / / /
/KI5 Yarkand!¥ 142.1 35.7 86.8 12.56 / / / /
B 5 5590 Aksul'™ 150.0 33.0 87.3 / 66.0 / 11543 1037
B 9T Weigan!'?! 162.0 55.1 123.8 28.73 / / / /
FREHEFE I Conrad!™! 113.0 33.9 67.3 5.14 40.5 / / /
%R B3l Qarqan 290.0 271.6 160.26 62.09 123.2 90.9 61407 743
T /R TR,

Note: “/” represents no data.
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R I8 i B A A, X RERR T 5 4
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Reproductive strategy of Triplophysa yarkandensis in the Qarqan
River, Xinjiang

ZHAO Jinfa, QIU Longhui, ZHOU Qiong, ZHOU Xiaoyun, SHEN Jianzhong

College of Fisheries, Huazhong Agricultural University; Engineering Research Center of Green Development for
Conventional Aquatic Biological Industry in the Yangtze River Economic Belt, ministry of Education, Wuhan, 430070,
China

Abstract: The reproductive strategy of Triplophysa yarkandensis in the Qarqan River was investigated based on
544 samples collected from 2019 to 2021. The study analyzed the breeding population composition, breeding
period, first maturity, spawning type, fecundity, and other characteristics. The results revealed that the breeding
population of Triplophysa yarkandensis ranged from 2 to 9 years old, with a male—female ratio of 1.16 : 1,

belonging to the second type (P=K+D, K>D). The observed body length and age at first sexual maturity were as
follows: female, 111.0 mm, 2 years old; male, 79.0 mm, 2 years old. The first sexual maturity body length (SLsg)
and age (A4s0) were as follows: female, 123.2 mm and 3.16 years old; male, 90.9 mm and 2.95 years old. Based on
the appearance time and proportion of different gonad development stages, gonad maturity coefficient, and egg
diameter distribution, it is inferred that Triplophysa yarkandensis is a batch spawning type, and the breeding
period is from March to August, with a peak breeding period from April to June. The average absolute fecundity
was (61407+£46143) grains, and the average relative fecundity was (743.87+£321.78) grains/g. Compared with other
water bodies, the Triplophysa yarkandensis population in the Qarqan River had a larger average body length,
average body weight, and first sexual maturity body length; a higher absolute fecundity; and a lower relative
fecundity. The distinctive reproductive strategy of the Triplophysa yarkandensis population in the Qarqan River
can offer fundamental data support for the protection of its resources.

Key words: the Qarqan River; Triplophysa yarkandensis; reproductive strategy; first maturity; spawning type;
fecundity
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