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1.1 FRARE

WF 5 HREA R AR H] 2015—20164F, R
B b SR B VLR WA IV, SR A L hy
W, JEAREUREA233E . FEARVES S, HIS%H
VR I ] S S AT IR A WA L I
FiE
1.2 XWHE

¥ 8T A5 B M) A FHA R e bs < R
I 7€ 4= K (total length, TL), &1 (body length,
BL). 3k (head length, HL). =k (head height,
HH). 3k 58 (W g 2 2 AL KA A K F-#E . head
width, HW), WJ{ (snout length, SnL). 1 % (£
B H¥E B, mouth width, MW), HR 4% (eye diameter,
ED)>2£ 3 548 F7(0.01 mm)(&1), JHJALC210.3H,
F K- 52 1A i i (body weight, BW)(0.01 g).
36 BB A 7 fift 390 8% (Olympus SZX10) F #EA74E 1R
Y el

¢ 84 1% 18 WL H ¥ TE 1 0 2 il H
Sy BOBRUE, W I ik 17 38 43 R W (foreintestine,,

FI). "% (midintedtine, MI)F1J5 % (hindintest-
ine, HD3M7r X, WEWEIGIENEY), WK
i) 7y 38 45 o3 X ARG 28 M g BE 25 48, I e H:
1 J# (gut length, GL)(0.01 mm) % Jiii & (gut weight,
GW)(0.01 g), #&{&Ji7iH (total intestine, TI)J5i 5 Al
FRE 3 301 25 T 4% DX o B s 2

K DA i FIO0T s i) o8 4K g 3 e 4% 43 IX 3
ik

e % K (relative gut length, RGL):
RGL=GL/SL

It 1 # (relative gut mass, RGM):
RGM=GW/BW

Zihler§ %0 (Zihler index, ZI):
ZI=GL/10(BW)"

B K T BT (W/L): WIL=GWIGL
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Fig.1 Morphological character of S. dabryi

1. total length; 2. body length; 3. head length; 4. head height; 5. snout length; 6. eye diameter
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Fig. 2 Intestine of S. dabryi

(a) internal organs of S. dabryi; (b) total intestine of S. dabryi; (c) structure of every part of S. dabryi intestine
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x1 IEHFIEIEH
Tab.1 Intestine index of S. dabryi
HpiE 51X the part of intestine
FEbR  index BARE TI
Bl FI Hilp MI Jalm HI
RGL 0.179 9+0.001 9° 0.121 3+0.001 7° 0.281 6+0.003 2° 0.612 8+0.004 9
RGM 0.006 7+0.000 2° 0.002 7+0.000 1° 0.003 7+0.000 1° 0.013 1+0.000 3
71 0.796 1+0.021 1° 0.669 1£0.007 6° 1.245240.013 9° 2.710 5+0.021 1
W/L 0.006 1+0.000 2* 0.003 0+0.000 1° 0.002 2+0.000 1° 0.003 5+0.000 1

e B R bR R, i 7 X K [FAT B A R 7 REROR % 57 12 3 (P<0.05)

Notes: the average + SE was used to express the data, and the different letters meant significant difference (P<0.05)

BI85 B bR B A B 050, X5 W TLA3 )il 24 145.07
mmF1148.16 mm(F2), 3 57007 4 K48 £ (b)) 531
h11.248 7H11.386 8, M & 3 K F1(P<0.01), B
WK B 38 NS B E A B AR K 8 AT O P AR
Ko Pira A RIE () H51ERARE . /i
(&1 3-b) A b i (1 3-¢) 455 2 i 2R K 98 $ (b,
b H51EFAEE, BEHREK,
23 MHEXESHFEEREX S
R R R, AR AR I RS B A K
M(TL=145.07 mm. 148.16 mm)fjf5, ¢ &HAH&
TE SRR AR A A KA 38 0 B 3 el A, 1 1A g iy
BRI KA AR L (23, 4.

3 iR

s fik) iy T 45 4 T R, AU 2B, R Z A
i BT bl RS 2 K B W)
fif] (Rhinogobio ventralis)™™ . Mg i (S. dumerili)™*”
SEARRL R IE L AR AR 5 H B P DIAR G,

WAL N A E SRR, K —K
INFL, WNBS N (Anguilla sp)VA/Nfa . B | B2 D)
YRR, HipE L Jah, KERAERKR
173049 Zeg i imEmMErEad, whk
B F1I~32Z [0 12 AE & v s gk,
W45t 2%, WK K T3, i (Hypoph-
thalmichthys molitix) L7+ 246.29~7.77, &L &k
27U ARG g 0 g R, IR A
0.6128, J& TREMMAHIESA,

R e AR KA 2 f 2 R
BUAE KA E (WK . SR 0 )RR A P
AR B, ol B A A ) 9 I 5 5 AH
MIZEFFNTIRE , LAIE W 5 2% 22708 (0 A S R P
AR, we il iE L F 2 A MLIR S, X
I RE S H g A I Re B VIAE G o Sh 3 hn hg
A AR, R AR R
B, g FEREESY, BARER
BARMAAEYS, MTFREARKNE, EWEHE
HEABHEAL, —RENHEYEE R RAE Y

®2 RHFEREERKENX

Tab.2 Allometric model of intestine in S. dabryi

it X Ak KR PI/EHT  before inflexion point /)5  after inflexion point ,
partition TL GL n, b, P, n, b, P,
BAE T 145.07 76.80 197 1.25 0.001 8 36 0.72 0.386 4 0.167 4
Hifm  FI 126.00 19.68 90 1.25 0.133 4 143 0.80 0.406 9 0.136 7
Filim MI 169.00 18.23 227 1.08 0376 1 6 4.04 0.073 4 0.288 2
J5l  HI 148.16 36.18 201 1.39 0.000 3 32 0.25 0.1200 0.0193

Eeony, M EORE SAT R REET MR PR AT R A KIRED, . b EREEN: P P SRR ERKIEHD, . b, 5 INEREE
AT, BEMEKTH0.05; bEZE KT UBREAK, bH2E N TIUREHAK, 51 LREZFNBSEEK, FH

Notes: nj, n, denote the number of individuals in S. dabryi before and after the inflexion point; the b;, b, denote the growth index before and after the
inflexion point; P denote the significance of difference between b,and b,; P;, P, denote the significance of difference between b, and 1, b, and 1; the
significant difference at 0.05 level; b>1 denotes fast growth, b<l denotes slow growth, if b has no significant difference with 1, the growth model is

isokinetic, the same below
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Fig. 3 Allometric growth curve and function of total and every part of S. dabryi intestines

®3 HEXESHEERRAEEBEEKES

Tab.3 Growth models of morphological traits (inflexion

point of growth in total intestine)

R4 HXESHEEKRBRRNGEREKES

Tab.4 Growth models of morphological traits (inflexion

point of growth in hindintestine)

EZ RNl )

P miTT Piria

TEARHE before influci i fer inflox, . TEAFHE before influci i fer inflox: )
morphological cIore mtiexion pomt after intlexion pomt P morphological cI0ore 1mniiexion pomt after inflexion pomt P
character b; P b, P, character b; P b, P,
k& HL 09227  0.0498 1.1167 05167 03123 k& HL 09299  0.0699 1.2655 0.1776  0.1218
k# HW 10539 02227 11276  0.5686  0.736 3 k# HW 10732 0.097 4 13247 01702 03121
k' HH  1.0673  0.1462 12080 03493  0.5362 k' HH  1.0866  0.0624 13983  0.0724 02277

WK SnL  1.1653 0.458 2 1.054 3 0.8843 09137

YK SnL  1.189 1 0.3825 14666 02657 08107

M% MW 09839 08586 10385 09395 09047 O% MW 10001 09987 12433 06734  0.6376
M ED 07276 00054 04439 01931 05472 % ED 07409 00068 07370 05780 09941
MR H, e e AR W ER AR R b, SSSEREIRE R R 2 S AR E A
s A AURBUE R RAL, W g KUY, i iE R TE E AR RE RO

i‘ﬂﬂﬁ%*ﬁ%ﬁﬁm Lo A1 R i 2 e e et 1 A R,
UNTEAT £ F B B (Pagrosomus major)il 1 B 1
AR ORI N R AR R AR R EAK A F IR

JIrtl, Zliﬁ?ﬁiﬁjﬁ”ﬁ@*k1$%iﬁ$ﬂiﬁ%i@ﬁﬁ%‘ﬁ%
Joi 18 ) S AR A L, LS R A O 0 2 Sk R
REZR A REY, §lars ' vEIF L
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Morphological structure and allometric growth pattern of Saurogobio dabryi
intestine in the lower reaches of Jialing River

ZHANG Chen', ZENG Yu'”, PENG Yan', JIANG Zhaoming ',
HU Yue', GONG Jianhan', YANG Shaorong’

(1. College of Life Science, China West Normal University, Nanchong 637000, China;
2. Key Laboratory of Southwest China Wildlife Resources Conservation, Ministry of Education,
China West Normal University Nanchong 637000, China;
3. China Three Gorges Projects Development Co. Ltd., Chengdu 610041, China)

Abstract: To study the intestinal structure characteristics and the relationship with its growth pattern of Saurogo-
bio dabryi, a total of 233 individuals were collected from the lower reaches of the Jialing River (Hechuan section)
from 2015 to 2016. Morphological observation results showed that the intestinal structure of S. dabryi was Z-
shaped, and belonged to carnivorous fish gut according to its relative short gut length (RGL) index (0.612 8).
Based on its morphological structure, the intestine could be divided into three parts, the foreintestine, the midintest-
ine and the hindintestine, with obvious difference in external morphology, internal structure and intestinal index.
The growth pattern of S. dabryi intestine was allometry, with 2-year growth inflexion age and 145.07 mm corres-
ponding fish total length (TL). Before and after the inflection point, there was different growth pattern of intestine,
i.e., from the fast growth stage to slow growth stage. Meanwhile, the growth pattern of intestine was different
between each part. In addition, the results of segmented analysis with R software showed that all of the inflexion
points among three parts appeared at the age of 2 years, and their TL were 126.00 mm, 169.00 mm, 148.16 mm re-
spectively; there were obvious differences in intestinal growth pattern among the three parts, with isokinetic
growth in the foreintestine and the midintestine, but with significant allometric growth in the hindintestine, which
had a fast growth stage before growth inflexion point and then changed to isokinetic growth pattern, based on the
growth indices difference analysis between two stages. Thus, the difference of growth pattern of S. dabryi among
the three parts of intestine might be related to their functional differentiation. Before the inflection point, the S.
dabryi might improve their feeding frequency by the fast growth stage of the hindintestine, to meet the great de-
mand for energy during the initial growth stage. The results obtained from this research can not only provide im-
portant scientific evidence for artificial cultivation of S. dabryi, but also offer a new example for studying the rela-

tionship between the growth pattern of fish intestine and its feeding habits.
Key words: Saurogobio dabryi; intestine; morphological structure; allometric growth; feeding frequency
Corresponding author: ZENG Yu. E-mail: biologyfe@gmail.com

Funding projects: National Natural Science Foundation of China (51779210); Major Project of Science and Tech-
nology Agency of Sichuan Province, China (2016JY0097); Major Cultivation Project of Education Department of
Sichuan Province, China (17CZ0035)

http://www.scxuebao.cn



