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FEFER00.22~0.49, F & R 2.31~4.28, FRUFALYIFE 59 J8 131 Fh, A 340 o /NER#E (Chlorella sp.) , % %
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1.1 FEERIERE

VEREMAAL A BTV X =1 ] OB e e el &
JEAT RN 342 5 F Hit (30°16'48"N, 114°12'36"E)
1 FLZY 6 670 m?, 2023 4F 5 H 4 H $jik 200 J7 2 b
A R # UK AE , 15 d 5 7E i K Ak AT 3 45 31
2 em A AT AA .
1.2 HARERIEHFRUE

TE R B AL AR F I (20234E5H 19 H —6
A 17 H)EER07:00—10:00KFE(6 H 17 H & E 4
Al SRFESS ) R AR B A T A TR YK,
BRI 7 K AR B AR R, O S 2 H e R I
(feed quantity, FQ) LA K 3 4 . 2% | il JIES 55 A= 7

it FH 0 I Bt ML R 41 2060 1 D 30 B /WK B R4
) P Aty (] S 3 e AR R B o

JKRE R AE R FH YSI Professional Plus {8 #207K
JB3 3 BT SR 2 FG 485 I 5 7K A4 9 B AR A < 7K IR (water
temperature, WT) | % %A (dissolved oxygen, DO) | i
W (secchi disk, SD) . RAEKFEAH] 2.5 LA HLBE
TR A R FH TS RV 7R 45 A s IR B /K T 3%
T 0.5 mIRAL RAEKEE2.5 L, 341125 L IRG 2]
J A FH S8 AR & (S8 AR 4k, b 50 T e K
AL 2% 38 b - pH L & A (NH, T -N) AT il R 3 &
(NO, -N) . i 2 5] 5 Hb 77 55 12 5% 4 11 1) R 4%
MR

W10 LR A /K28 25 5 17 i AR X ol 8 vk 4
WCAE 50 mL 4 /K FE, A S mLL 40 %6 B H S B3 [
S, AETRIE S 53 A1 BU500 mL R A 7K HE
FIA 5 mL &/ 57 [, A7 1] 52 46 2 ) i 6 0
TE 48 h, R FHAT W ok W, PR B 50 mL e i
IKFE T WA ) 2 53T -
1.3 FERHBELEFERAE

R A 1Y 30 2 B A B S 80 A il MS-222
(=5 H Befes f 56 SR TR . YT A i 2 R K
VAR T A, AR LSRR 75 A iR, ik
FPICsR AR, BB F R, 5 OB 55 155 2
R —EB o B8 22 T R A L O T
SRR R, A 2E B AR Olympus BX73 (AR EL
Hr, HA) 10X 105 IS T A A 4250 . SRAFWIIB

PR /I, R R RS 35 A TRIKE | D1 L% 1 R 8 T 0 v )
S 11| RO R TR TG AR =71 B g Y 5 R e L o
WP TR A AR B3 S H T 1 S EEAE Ry AR
BP0 A5 RS BB, SRR THIR AR A A R e R (R
P AR R i R/ A i <100 %) gk g
5 FE (AL EEY 109 4 48 AR S 8/ SR g G 48 i 18
SED .
1.4 FERHYFHETE

FI AR 080 A0 3 30040 8 1 A OR A AR 1 e
AR A B A HL Olympus DP73( H A) 78 10 X
100 WLEF T FA45E , 4256 OB A5 55 3R M Lom'
PR G5 E 7T A K Van As 25V G <t
WoE AL R o A s 4R G T HE - e/ ME ~
e KAE” CPEE SAniE2E ) B 7 IR .
1.5 FiFEWgit

R S ) S FE B 2 IROCHR[22-32] . Shan-
non—Wiener Z FEPE 5 50 (H' ) | Pielou 4 5] F 45 %k
(J") K Margalef F- & FE48 40 (D) i3 AW F

H'=—Z[(Tli/N)X1n(ni/N)] (1)
J'=H'[Hp, 3" H,pi=InS (2)
D=(§—1)/InN (3)

(D ~(3) o, Jy il i A N )
AMAREL S R T SR

AR R 575 SCHR (33 ] H 72 0~1.0 Rk
RJE Z 154, 16 1.0~2.0 W J& o- 547, 76 2.0~3.0
i I -5, > 3.0 B ZE1571 57" #8 0~0.3 il g FL
154, 76 0.3~0.5 B @ H 5 4, 7E 0.5~0.8 i & #2875
Yeali Tei5 G ; DTE 0~3.0 W& a5 - {5 8L, 7 3.0~
4.0/} & B-Hi5 i, 4.0~5.0 i J@ Z£I5 8, >5.0 i )&
T KRR,

WAL A (DR AL (Y) .

Y=n,/NXf, (4)

() e, R0 B ARE N SRR £
Fift i PSSR AE R IR A8 Y=>0.02 S 1
PR, AT 5T A8 DL A v i R O AR
2V
1.6 HIFEALE

i I R 4.3.2 FAF AL #EAT Spearman #1570 47
fdi J Canoco 5.1 #4725 s PR 20 BT, JF#  RDA
HE R 234 B4 1 5 species-sample 303 #4725
# # 4> #r (detrended correspondence analysis,
DCA) , il i3 43 B 45 S i 55—l Gradient Length A K
ANGE B IE AR QREME R T 4.0, SR LX)
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]V 43 M7 (canonical correspondence analysis, CCA) 5
B WA R N 3.0~4.0, ¥ 8 TUA 40t (redundancy
analysis, RDA) BRI FT CCA BRI ] 5 W S HUE/NF
3.0, WEFE RDAFEAY

2 HBR5HH

21 EFEHMFTEFERHASE

SR B Y 8 B A0 B AP A K 1.5~6.0 em, IR T i
0.1~3.1 g RAEWIE , 76 F 1 i 2 2 HoK b ] Ul
KA BET B FE 1 5 3900 Pl BRAG T & B4R AR IR
R E B A A R (& 1) o

A

AL ESIAET (B B HO 0 RN ER G i (350 )
C. 22 R M4 4ed . A. Aggregation of dead fish along the edge
of the pond; B. Haemorrhagia on the body surface of the yellow cat-
fish larva (arrowhead) ; C. Photomicrograph of trichodinids parasitiz-
ing on the surface of gill filaments.
1 FEtEFeaEMERRRARER
Fig. 1 Trichodiniasis of yellow catfish larval and juve-

niles in seedling pond

TR AT Y LR B 6 Fh gt LA
AL TR AR R, 53 00 Oy B A A 88 B (Trichodina
hyperparasitis Chen &. Hsieh, 1984) \ & T 4 4% it
(Trichodina maritinkae Basson & Van As, 1991) .5
% 4 % W (Trichodina matsu Basson & Van As,
1994) Wi %% WU (Trichodina hypsilepis Wellborn,
1967) 1 BE A% WU ( Trichodina modesta 1.om, 1970)
R I 448 WU (Trichodina kazubski Van As &. Bas-
son, 1989) (& 2),
22 EPEHWMFTEFRATMENSTT

NP 3 7R, A UG R D 26.7 /0~
93.0% , V- Rk (55.7£17.5) % ; A5t HUB YL 5
JEAARTE Ly 1~21, P B B S 4 44
2.3 BEMKEELEFHETHL

B KR BEAEFE AR ANl 4 7R , WT AR 463 il
23.0~31.5 °C, F ¥l (27.6+2.3) “C; SD A& 4k 111 [l
53.0~109.0 cm, V¥ {H (74.5412.8) cm; pH L1
Fil 1 6.8~8.5, F-#4{i 8.1+0.5, DO AE{L I [ 7.5~
11.0 mg/L, F#{# (8.7-0.7) mg/L; NH, -N 7 fk,
U Hl 0.1~1.3 mg/L, *F ¥ {4 (0.64-0.4) mg/L;

A EFFAELRAGB. DT 44 C SRR M ;D. it 44
HGE EERRIGF. RIRER A . AR =20 pm. A. Trichodi-
na hyperparasitis; B. Trichodina maritinkae; C. Trichodina matsu;
D. Trichodina hypsilepis; E. Trichodina modesta; F. Trichodina ka-
zubski. Bars=20 pm.

B2 ZERARHBRAMEETER
Fig. 2 Photomicrographs and denticle schematic draw -
ings of trichodinid species
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Fig. 3 Infection prevalence and intensity of trichodinids

on yellow catfish larvae and juveniles

NO, -N 7% {1k J& Fl 0.003~0.020 mg/L, F ¥ {4
(0.00940.004) mg/L.
24 BHEHBARKRENSEZL

ANIEL 5 i, N A PR el 45 W I 8 8 £ 1
B A 2 W B, B0 4n M O 10 kg (1.0
kg/667 m*) , Z J5 & H ¥ 1 kg, H £ 15.0 kg
(1.5kg/667 m*),
25 BHMFHREVEELEHRHES

D)7 sh RV S b S sh 8728 Ak . SRFE B ],
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A o A.Water temperature; B. Secchi disk; C.pH; D. Dissolved oxy-

B4 KEBUERFHEEW
Fig. 4 Dynamic changes of aquatic environment factors

TR R kg
Feed quantity

06-16

0 # Date
B5 fARHEREHTEL
Fig. 5 Dynamic changes of feed quantity

LU IR sh Y 54 @ 73 o A U 14 )& 24 Fh AL
MAEL0JE 1670 B8R 14, iAW) 78 19
Pl B LAl A TEREBIREE e sh Py eh A SR A
e A PL A e (0.14) , Rl 2 FI#RIE 16 (0.05)
A BRE 8 (0.05) .

F P 6 m AL, PR i sl B AR A R 117130~
28 712.02 ind./L, *F ¥ Jy (6 748.0446 397.89)
ind./L; 7% i sh 1 4= W) & (zooplankton biomass, ZPB)
AR Ak L 0.54~14.97 mg/L, F 3#{H h (3.26+
3.90) mg/L; ¥F liF 3h ¥ Z # P 45 % (zooplankton
Shannon—Wiener diversity index, ZPS) ZF {k {5 H
0.56~1.32, - K 0.92-0.17; I W s 355 BEFE
H (zooplankton Pielou evenness index, ZPP) A% {5
F10.22~0.49, F- A A 0.340.06 5 IF I s P = 8
8 %4 (zooplankton Margalef richness index, ZPM) 7%
LG R 2.31~4.28, FHfE N 3.304-0.48.

) IFIF Y E e ge it M Bh ARk . SRAEIIE],

R FHREMEBREITR

Table 1 Statistics of plankton dominant species

S| PRFAFR PR
Classification Dominant species Dominance
T RAEFE L Conochilus unicornis 0.14
s
Rotifers XAIRAL S 0.02
Conochilloides dossuarius o
B3EES Z R 328 Moina macrocopa 0.05
Cladocera  {HIHRIE 3% Moina micrura 0.05
BT Aphanothece sp. 0.06
W B 48 Microcystis pallida 0.05
Cyanophyta — HER#EE Gomphosphaeria sp. 0.03
W/NEEREE Chroococcus minutus 0.02
/BRI Chlorella sp. 0.22
SEHH Bk 0.10
Dictyosphaerium pulchellum
LR FWr P Westella sp. 0.09
Chlorophyta  TH R 3 0.03
Micractinium bornhemiensis .
VUL Tetraspora sp. 0.03
P+ Crucigenia quadrata 0.02
REBENT BEIE /R 0.04

Bacillariophyta Cyclotella catenata

M IR 59 )8 131 A, Hoh T 10 )8 15
Pl kel 125 )@ 65 Fh ik R 108 27 Fh, 211 38
AR BRBETTS B 1270 R 1 2@ 4 /b, ¥ 1 2)8 2
Ff R 2 0@ 2 Fh . 28 1 AT A SR AR B B TR A
Py, /N I A2 B 5 (0.22) , HAR Oy 5 T 1 Bk
#(0.10) 15 Hr#£(0.09)

F 1] 7 R0 DA ) % A AL ] 1.88 X 10°~
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; = 20000F ™ & 4 Rotifers E g ol -ﬁiﬁ% Cladocera:
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ACERE B AR C ZHREMETR G D, WA EGE. £ EEFE. A Density; B. Biomass; C. Shannon—Wiener diversity index ;

D. Pielou evenness index; E. Margalef richness index.

6

R R E ST

Fig. 6 Dynamic changes of zooplankton population

5.61X10° ind./L, *F-¥{H (2.061.78) X 10° ind./L;
TF A 9 42 9 & (phytoplankton biomass, PPB) 28k
1 [ 0.38~8.04 mg/L, “FH#{H (3.16+2.14) mg/L;
TF WA W) Z k1 38 U (phytoplankton Shannon—Wie-
ner diversity index, PPS) 7% {k i [l 0.53~1.64, - 4
{H 24 1.05-20.33; 77 W AHL 9 44 ) B 48 £ (phytoplank-
ton Pielou evenness index, PPP) 2% 1k J& [ 0.16~
0.49, - 35 B 2 0.31220.10; 77 i H 4 F & 1 46 5L
(phytoplankton Margalef richness index, PPM) 28 4k.11
[ 3.66~6.86, #4118 K 4.95+0.78,
2.6 ERHMBHTSKRERFHEXDH
FIRARTT 27 FhoK BR45 R  DA R 4 % H i) Je
R R AR REAS , 1T Spearman AT K
RHEAL IR KR (WT) (B W] E (SD) (4 (DO) |
pH Z A (NH, -N) JEAR L A (NO, -N) s AP
T AR (FQ) s BEUFAE W 1 I sh W A2 W)
i (ZPB) T sh W) Z FEEIE B (ZPS) (TRl s 1Y
SIEEFREL(ZPP) (RIS F E AR R (ZPM) (PR
TP A ) i (PPB) (R ) 2 FEVEFR B (PPS) (%
Ui AL W X8 ) B 48 BC(PPP) TR IR HL W) E B 45 AL
(PPM) i fa 254 W& (Cladocera biomass, CLLB) %
JE 24 W4 (Copepoda biomass, COB) %6 HUA= 9 i
(rotifers biomass, RB) . J& 4= s ¥ 4= ¥ & (Protozoa

biomass, PZB) £k [ 14 ¥ 18 (Chlorophyta biomass,
CHLB) ¥ %] 4E ¥4 (Cyanophyta biomass, CYB) |
it 3¢ [ 14 ¥ i (Bacillariophyta biomass, BB) B ]
H: )4 (Pyrrophyta biomass, PYB) | #£ 3 ] 4= 4 i
(Euglenophyta biomass, EB) | 4 # [ 4 ¥ &
(Chrysophyta biomass, CHB) | # # ] 4E 9 & (Xan-
thophyta biomass, XB) | &t A4 ¥ i ( Cryptophyta bio-
mass,CRB) .

ST RN 8 TN, ALt U R 5 NH, N
(P<<0.001) \NO, -N(P<<0.001) # & % 1E 4 X (P<<
0.001) , 5 FQ# 23 IEAH K (P<<0.01) , 5 RBH 2
F M6 (P<<0.01) , 5 DO i 3 £ 4 56 (P<<0.05) ;
Zedg AUBYLR I 5 NH, T -N(P<<0.001) NO, -N(P<C
0.001) \CRB(P<20.01) .PPM #5 (P<C0.01) H fi} %
IE A2 (P<0.001) , 5 PZB & 2 I 48 56 (P<<0.05) ,
5 DO 8 F HA5E(P<<0.05)

27 FERAMBHSEKNERFARMEHRF
o

AR 5E h Gradient Length {E/NF 3.0, PR 3k £5
RDA B4 T A HE R 734, 25— F

DK AR F K N B R R 7 Fp
Al R Ko N DR A D il R 7 i, 2 i o Ja e 38R
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AR B AEY R C 2RI D WA IR EGE. £ 484, A Density; B. Biomass; C.Shannon—Wiener diversity index

D. Pielou evenness index; E. Margalef richness index.
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Fig. 7 Dynamic changes of phytoplankton population

TR YL 5 A Ay i) 0 A A £ RDA HEJP IRl . 451 8
IR — A RS 7 R R A S R B R
0.795 4 F10.677 3, Ul e 1 4 HuUgR gL e ke
5 FEBIE 10090 WAEAL, 5 7 Rl K F 26 R A 5 22 B
Bt 100% (£ 2) .t B 9 a A, 4240 Uk g
5 NH, "-N.NO, -N . FQ IEHH 5 ; 4= 5 o gk e o &7
5 NH,"-N.NO, -NIE# %, 5 DO i, 54X
“2.67 Gk KM B A 5 K B8R - Spearman A ¢
IyRTEE RIEARY) A

2) I AEY . R 3 20 Fh PR A Wy IR TR N
i AR i, A HHJRR Y 3R R R e B B A A i i AR
FE RDA HEF B . 25 R 5 — 5l B Rl S
20 Rl F- A AH G R 88053 318 0.819 1#10.810 8, DUl
AR T A ARG A R 5 B EE 1006 1 AR
b, 5 20 B B 5C R 22 RAEVE 4 e 100%6 (3R
3). HEI10 AT, 44t dU YL 5 CRB . PYB .PPM
IEAEDG, 5 RB MG A4 HUR YL i 5 PZB EB.,
PPSIEAHZ, 5 CHLB XB fAAHC, 5AIC“2.67 448
RS 5 KB T Spearman AH PR 43T 45 S
ARG A

ST 1

B A E btk IR AT

A5 T 16 I B 0 £ T Ay A I L UK
T B EERR KRB AR R o R
M), 7K 23.0~31.5 °C, & i 53.0~109.0 cm, pH
6.8~8.5, A 7.5~11.0 mg/L, & A 0.1~1.3 mg/L,
T AH R 5 0 0.003~0.020 mg/L. FEFRFLFE T, i
W R e UK 5 0T ka3, T pH U328 i 1 K, ik 5 0%
TEAE Y BRI KA G BEE IR ) B 1 22, K
A R 3 K RS 1) UK R S 628 B W B R R [
IF, PEEAE P0G G M FDIE AR KA h i CO, MTHCO, -
W8 %2 i KA pH B ARS)i a EURIIE Tl ik L o
By S, SRR ET 5 2L BT R AR B AT
1o MR A S5 W Bt 7 A ) B 3G 22 NH, T -NAE
R IR RE S AR A ) BT R AR S = T
RS 55 I G R N T R AR 37 (G B JEE 192.5~
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Population dynamics of trichodinids on yellow catfish larvae and
Jjuveniles and their correlation with aquatic environmental factors

ZHANG Enze, GU Zemao

College of Fisheries, Huazhong Agricultural University/ National Aquatic Animal Diseases
Para-reference Laboratory (HZAU)/Hubei Engineering Technology Research Center for
Aquatic Animal Diseases Control and Prevention, Wuhan 430070, China

Abstract In order to investigate the ecological regulatory factors influencing Trichodina infection in
yellow catfish larvae and juveniles, a population dynamics study of trichodinids was conducted at a yellow
catfish seedling farm in Wuhan City, Hubei Province, from May to June 2023.We detected trichodinid in-
fection in yellow catfish larvae and juveniles, identified trichodinid species using morphological and molecu-
lar methods, measured physicochemical water quality factors, and quantitatively analyzed plankton. Be-
sides, the correlations between trichodinid infection and aquatic environmental factors were examined using
Spearman correlation and redundancy analysis. The results indicated that the prevalence of trichodinid infec-
tion ranged from 26.7% to 93.0% , with infection intensity ranging from 1 to 21.Six trichodinid species
were identified , including Trichodina hyperparasitis Chen &. Hsieh, 1984. The water temperature in the
yellow catfish seedling pond ranged from 23.0 °C to 31.5 °C, Secchi disk depth ranged from 53.0 to 109.0
cm, pH ranged from 6.8 to 8.5, ammonia nitrogen concentration ranged from 0.1 to 1.3 mg/L., nitrite ni-
trogen concentration ranged from 0.003 to 0.020 mg/L.A total of 54 genera and 73 species of zooplankton
were identified , with Conochilus unicornis as the dominant species.Zooplankton density ranged from
1171.30 to 28 712.02 ind./L., biomass ranged from 0.54 to 14.97 mg/L., the Shannon—Wiener diversity in-
dex ranged from 0.56 to 1.32, the Pielou evenness index ranged from 0.22 to 0.49 and the Margalef rich-
ness index ranged from 2.31 to 4.28.A total of 59 genera and 131 species of phytoplankton have been identi-
fied, with Chlorella sp. as the dominant species.Phytoplankton density ranged from 1.88X10° to 5.61<10°
ind./L, biomass ranged from 0.38 to 8.04 mg/L, the Shannon—Wiener diversity index ranged from 0.53 to
1.64, the Pielou evenness index ranged from 0.16 to 0.49 and the Margalef richness index ranged from 3.66
to 6.86.Besides, dissolved oxygen, ammonia nitrogen, nitrite nitrogen, feed quantity, rotifer biomass,
protozoan biomass, Euglenophyta biomass, Cryptophyta biomass, Pyrrophyta biomass, zooplankton Shan-
non—Wiener diversity index, and phytoplankton Margalef richness index were the primary aquatic environ-
mental factors. Among these, the ammonia nitrogen and rotifer biomass were the most pivotal factors.
Therefore, in practical aquaculture production, the population density of trichodinids can be regulated by
adjusting the aforementioned aquatic environmental factors.

Keywords trichodinid; yellow catfish; larvae and juvenile; population dynamics; aquatic environ-

mental factor; dynamic change ; correlation
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