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Abstract

To clarify the impact of water quality factors in natural water bodies on the carriage of Enterocytozoon
hepatopenaei (EHP) in shrimp, this study selected 5 outdoor Penaeus vannamei culture ponds in Tian-
jin where EHP had been detected. Starting from the middle of May, sampling was conducted once
every 20 days, with a total of 4 samplings (covering the early, middle, mid-late, and final stages of cul-
ture). During each sampling, 20~30 live shrimp and pond water were collected. The concentrations of

ammonia nitrogen (NH;NH} ), nitrite (NO-N ), and chemical oxygen demand (COD) in the water

were determined, while the EHP detection rate in shrimp was tested to analyze the relationship be-
tween these three water quality indicators and the EHP detection rate. The results showed that the

concentrations of NH;NH;, NO;-N,and COD in water were generally positively correlated with the

EHP detection rate in shrimp. Moreover, when NH;NH; <1 mg/L, NO,-N <0.01 mg/L, and COD <

18 mg/L, the proliferation of EHP in shrimp could be inhibited, and the rate of transmission and infec-
tion could be reduced. The data from this study are in line with actual production conditions and pro-
vide a theoretical basis for the effective prevention and control of EHP in shrimp culture.
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1. 5|15

IR ¥ . 2 (Enterocytozoon hepatopenaei, EHP)J& T 5 1 5 (Fungi) it + H[](Microsporidia) 515 #A 2N
(Haplophasea)#t {fl H (Chytridiopsida) i ! 31 £} (Enterocytozoonidae) 7 it 4 J& (Enterocytozoon) [1], J& -4l
WEFAE[2], 72 H TR iR SR8 E 2 R 2 —, FEARE G . B EHP [ ER 328 v] LAk a7
EAEE, Ao AERKEEERE EAEKNIS, SEGRHEPIRTE Z R, & 8™ =Lk
[3]

H A S UL T2 AR th e EHP OGP AR KR BL IR 20 J7 1T, AR AL 7= sk 2 56, EHP L FE 1G5

2 BK BN . ARESEEE N [4] [S13ET 1wl B W A m AR SR A R, YRR N EHP 75 57465
i AR AR OGRS, Bl 5E N [6]JF e T AEA R SR B AR 2640 T, KA EURFEXTH 2 i
EHP & 3514 B 152 5256, 5 P N [TIHR R 18 B B UMEA R WAE A EMNE T, EHP fEURAR N 1)
HUGATE DU T o SIEHG 45 TR IS PRI HA 7K A Hh 1 B2 2605 I i IR 3k 55 /K 5 R 1~ P A Y EHP 389 5 2 Bk v
BRI AR GV, (H T IR SCHER ) 5256 45 10 302 8 N TE sSEE A 201, Bt DO B2 1 52 5044
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WEFBR, HRERWBIBMI . EF WA R SRS B 1 S50 4510 2 i i % N 3P 77 S 5015
B, TRIRAKARGEMRRE JI58, AR WME AL, BRI A S B RKARTE A A5 76 4
HAIE T8 S0 IR FRGE A = i A2 EHP [R5 4% TAE.

L, AWEE T RARIRES TR 70 EHP 5 B, ASOERE T )L O EHP BHER:
HH RO MR FRFEIBIEREAT 17 A BRI R RE A B 58 I KA U 23 47, WI2B T 17K 5 Rl (NHyNH; . NO,-N
LSz COD) 5 xR EHP #5758 AR CHME 20 i, A 20 EHP B A T B LB ik 4 .

2. M5 %
2.1. SCIGHHE

FERG): HEAESIPIH N DNA SR BUSFE I B AL RIR AR R A F] ;. Premix Ex Tag. JGHE/K
SN TaKara; SIMIHIER N A A Al WRHEREN. SALE D Hraiiy | B AT

FEAES: SE AR RO CEAREE): PCRA(ABI): 76 (B ).

SKEREN: AHEFURFIE EHP for R g 3¢ IR IRR AR B R HEE T & bt X Pkt 5 4> ARl
EHP fIRI5& FIXTERIRIE = AN CFs 5 Mt Al a4 00 A WL B it C b D AN E s, 15
NFE SR XIS TR, TR N 3 JIRIAT, AR 2 RUEL, 5 AN AR R B A
PR 22 5 R H EHP ARG 25 R4 HH I FHE) o

2.2. HEmMEIEABEEFNNIE

M5 H ) FFAEEEAIRE 20 R4 AIE 5 KA LR 5 20 JB~30 VG XHUR S K (3 A~FAT
FEAR), i [l SE 56 = 73 A HEAT K 4R NHZNH; - NO,-N DL COD il 72 [8]-[10], 7] B 44 7% g X i <7 B figt
Hl, FERUZIREAT EHP BIAMI[11].

2.3. tuEk{EsR NHINH] . NO; - N F1 COD RIiREE S*HHF EHP #HH R X RNAR S

fE 5 AT IR R A B L AT 4 UCRFE, 3 AFRIERIACE — UCRFE) . FRAE T ICGE Ik
FE) FRIA S IR =R FE) « FRIALARII (VY ICRFE) . PLRAE SOUMEARSR, DL EHP A5 H 20 NHINH,
(NO,-N /COD)k £ A YAz 25 1) 25 RAF 1 IH 1) eS¢ R I, 3B 7K A& NHINH, . NO,-N 1 COD ¥ &
EXHUF EHP R H AR K R .

3. %R
3.1. RERKEH NH;NH; S5334F EHP #H R X H

HIE 1R, A Y EHP K ZREEE NHyNH, iR EE =i, B NHNH, i B2 T B i ik
AN, BT ZUCRFE NHNHG WK EE 43508 10.74 + 0.50 mg/L Al 4.19 + 0.07 mg/L i}, EHP /& ETHEE
90%~95%; B M IE VYKL NHyNH, WK EEEEA AN T 1.7~3.6 mg/L Z[6], AL shAK, EHP fath 2
U ST 5 S B, (H it NHINH W BT = 2 2.2~3.6 mg/L 2 ]I EHP 6 H 52T 2 100%:
CithJE. D itbIHEA E Musf NH, NH, i B2 AR AU T-HARAK-, BT LF-#/NT 25 mg/L, EHP i H Z80%
IR, Bk F] 80%, AR, HALLWEE S5 EHP K H B0k 26/ T 50%Hf, NH;NH, ik
FE#E /T 1 mg/L, o C I 55— VR BE KR NHNH] #E 4 2.62 £0.007 mg/L 5}, EHP 46 H 2y 80%,
B ZUCKAEKR NHINH] S FEZ %4 0.61 + 0.01 mg/L A1 0.38 + 0.01 mg/L i}, EHP #i Rt R &=
30%~0%, D. E Jh3E7K 4 NHyNH, 25 EHP far 32 (1) ¢ St BACHR ], A U280 (5 1) Fda 34 = (1]
L)MLEE, /KA NHyNH; 3 E 5 EHP & HH 2 2 A G, B NH, NH; 3y, EHP A tH 28y, NHINH,
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W RBE, EHPAGH R R R, 2 NHINH, WK <1 mg/L i, EHP A H R AL

Table 1. The ammonia nitrogen ( NH;NH; ) concentration and EHP detection rate in 5 sampling ponds

F L5 AREEMERR(NHNH, IRES EHP fH &

WER S KA H] NHINH; (mg/L) EHP ® &
T WA — IR ) 4.97 +0.06 25%
i FREE AR Z UCRAE) 10.74 £ 0.50 95%
A itk L
FEFE JE FA (R = CR ) 4.19 +0.07 90%
FRIH AR IACE DI VCRFE) 0.279 + 0.0006 40%
BB UCEHE 2.63+0.07 55%
) YR 3.63+0.03 100%
B Jth ¥
BB IUCRFE 2.27+0.04 100%
FVUIREFE 1.74+0.01 5%
—UKCKFF 2.62 + 0.007 80%
i UK 0.61+0.01 30%
C ik .
BB UCKHE 0.38+0.01 0%
VY UCRFE 0.26 +0.003 50%
UK 1.95 + 0.04 75%
. HZUCRFE 0.93 £0.05 0%
D itk .
= UCKFE 0.35+0.04 5%
BV VCRFE 1.43 +0.008 55%
B UCKFE 1.21 +0.02 50%
. B UCRFE 0.31+0.06 0%
E i
= UCRFE 0.7 +0.06 50%
FBVUIRKFE 0.39 £ 0.05 0%
12 1
TSe--q 0.9
10 0.8
8 0.7
0.6
6 05  @——eNHNH;
04 @---@EHPKIIIH
4
0.3
5 0.2
0.1
0 0

AV YE

DOI: 10.12677/hjas.2025.1512184

1472

AR

i 11\


https://doi.org/10.12677/hjas.2025.1512184

INE 55

12 S

74

®
=
®
|l
e
®
]
=
®
=
=

12

10

12
10
Q
8 \
\\
6 \ ,’
\ ’
\ /
4 \ p
\ /
\ ’

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

&——&NHNH;
® - - -OEHPKI H %

Byt I

——NH;NH;
© - —-OCHPEI H %

Cib &

&——NHNH;
@ - --@FEHPf R

Db IE

DOI: 10.12677/hjas.2025.1512184 1473

AL R}


https://doi.org/10.12677/hjas.2025.1512184

INIT 5

12 1
0.9
10 0.8
g 0.7
0.6
6 Q ’Q 0.5  @m——®NHNH;
\ \
\ /N 04  @---@EHPHIHZK
4 \ / \
\ ’ \ 0.3
\ ’ \
\ / \ 0.2
2 \ ,I \
\ : \ 0.1 EY@J}%
0 0

B B B=I EAILMe

Figure 1. The relationship between NH;NH; concentration in water and EHP detection rate from four samplings in five
ponds

B 1. 5 MthEDR KA KR NH NH, PRES EHP S th &RE) X &

3.2. R#AKEH NO; -N 5344F EHP #HERX R

WE 2 fizs, As Btk NO,-N WK 5 EHP 46 R s R IEHISE, B EHP & k% NO,-N
WL R T T e, B NOS -N 3 B2 (1) B 1T PG - C D % EHP HILAHE H 2R 4% =140 51 4 80% 1 75%,
HEEE NO,-N ¥R (1355 FRA%, A H St fg BRI R %, 3P0 UCRAE KA NO, -N ¥ B2 HE BN T s
Ji, EHP R HBEIF IR . E MK NO,-N RS EHP 6 H KI5 RIFIREH I T [H25 s PR
fras, BI24 NO,-N ¥R 0.227 + 0.0006 mg/L FFF%] 0.012 + 0.0 mg/L i}, EHP 4 H &M 50% T %%
0%, fifi NO,-N ¥ M 0.372 + 0.001 mg/L FF%%] 0.003 + 0.00005 mg/L I}, EHP & Hi Z [/ £ M 50%
B2 0%, ARG INEHE (2 2) FiEass B (K 2) s kI, 7Kk NO,-N IR EEAIC T 0.01 mg/L I, EHP %
B, FEARNT 0%~30% 7], Al I EIKAAE NO,-NWKE S EHP A&t RIEA B IEA kY, A
NO,-N K JZ T, EHP AR Fhm, NO,-NIKEZ T, EHP &Rt 28R FFash.

Table 2. The nitrite ( NO,-N ) concentration and EHP detection rate in 5 sampling ponds
= 2.5 NRFEEIELHEREL(NO,-N iRE 5 EHP # &

MRS SRAE BT[] NO;-N (mg/L) EHP # 2

TR — UCRAE) 0.25 +0.001 25%

A st FEE AR ZUCRE) 1.05 + 0.006 95%
FRHH S BB =R FE) 0.77 +0.0005 90%

TR 2 AR MR DY UCRFE) 0.04 +0.001 40%

H—UCRFE 0.0202 + 0.00005 55%
B UCRFE 1.027 £0.0 100%

B itk o

= UCRAE 0.988 = 0.0005 100%

FVUICRFE 0.101 + 0.0015 5%

S
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F—CRFE 0.1135 + 0.00005 80%
. B TUCKFE 0.0035 + 0.00005 30%
C ik e
= UCRFE 0.0035 + 0.00005 0%
Y RAE 0.0024 + 0.00005 50%
F— IR 0.0165 + 0.016 75%
D i IR 0.0065 + 0.0064 0%
Hh I o
R B 0.0069 + 0.0069 5%
VU IRCKFE 0.022 +0.022 55%
B IUCKFE 0.227 + 0.0006 50%
— IR 0.012+ 0.0 0%
Hh I o
HZUCREE 0.372 +0.001 50%
VU IRCKFE 0.003 + 0.00005 0%
1.2 1
Te-~--q 0.9
1 0.8
0.8 0.7
0.6
0.6 0.5 O—ONO;-N
04 @o--@EHPiHIZ
0.4 0
0.2
0.2 .
0.1 A I
0 0
HFH—IK BEIR FE=IR £
1.2 1
0.9
1 0.8
0.8 0.7
0.6
0.6 0.5  @———eNO-N
04 @—--@EHPR %
0.4 03
0.2 0.2 ‘
o1 Bl
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Figure 2. The relationship between nitrite nitrogen ( NO,-N ) concentration in water and EHP detection rate from four sam-
plings in five ponds
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3.3. K#RK{kedh COD 53 EHP #HHEMX R

wiE 3 FrR, A BIbBE/KE COD WKELE EHP Al 2% B IEAHG, B EHP i Z b4 COD iRk
(T E T, BEE COD WK PRSI 4%, C. D ituliiK{k COD IEANT 11~22 mo/L, WshE/N,
EHP £ H 3 0%~80%, #ishiik, ZIH KK COD RS EHP A H KA E, HH 2
PESRIAR I, Hirh C MhYEK/Ak COD WK EEM 13.5+1.05 mg/L P& 12.5+ 0.5 mg/L I, EHP &
M 80% FF%4 0%, 4 COD RIZTIE A 17.97 £0.34 mg/L i, EHP & = Y T+H % 50%, D jhiEt[EFE
HILY COD ¥R S IS FEARET, EHP & tH 280l N RGOl E IEFE A B ibIEAHAE], AR 2T
/KA COD RIEL EHP & 28 IEAH G o MRS (52 3) Ak s I (1] 3) WS I, BNl HdE 41,
KA COD W EEART 18 mo/L I, EHP ot 2 E AR, FAS T 0%~30% 2 [8], 9 r] DLWEE Rk A4
COD K5 EHP & Hi R FA R IEA M, BRI COD #ETHE, EHP R pE 2 Fim, COD iR
TP, EHP K H et 2R

Table 3. The chemical oxygen demand (COD) concentration and EHP detection rate in 5 sampling ponds
F 3. 5 MRIFMIEUFFRE(COD)KES EHP i HF

WER S KA H] COD (mg/L) EHP # =
TR WA — R FE) 19.2+0.3 25%
FRHE H A ZUCRFE) 31.7+1.19 95%
A i B
FEFEH JE (R =R FE) 29.89 +0.19 90%
FRAH AR IACGE WU VCR ) 20.26 + 0.58 40%
UK 26 +0.76 55%
BB UCKFE 415 +0.99 100%
B b
BB UCKHE 32.2+1.35 100%
FBVUIRKFE 18.6 £ 0.8 5%
BB UCRAE 14.4 +0.61 80%
BB UCKFE 13.5 +1.05 30%
C i
BB UCKHE 12.5+05 0%
FBVURKRE 17.97 +0.34 50%
F— R 2227 +1.24 75%
B TUCKFE 12.57 +1.00 0%
D iy
B = UCRFE 18.23 + 0.69 5%
Y RAE 17.9 +1.49 55%
YR 25+1.2 50%
BB TUCKFE 16.4 +0.99 0%
E b -~
B = UCRFE 29+1.25 50%
Y RRAE 27 £1.08 0%
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Figure 3. The relationship between COD concentration in water and EHP detection rate from four samplings in five ponds
& 3. 5 M itEIR R ALK R COD SRES EHP i HERAX R

4. WSS

I Gt A AT A K A NHENH . NO,-N it COD fIik E 5 xHiF EHP #: R 56 &
BB B IEMRNE, 12450 1B SIREEEE N[4] [SIF R ARRI AR, RS RN, 175
A S22 8 R i N TR IR e, vk B NHENHG - NO;-N s 46 R 15 2 (88, JLszibk ik,
WA —, 5 ARKAR R IR PR sh R R AE V) S LG R, KR P S0 A5 P s 7 ) s oK 2 i
FIESRANA, 133 )RR EAE T RE B S AR E Ao PRIk, 0 SO ERA D U A T O i gAY
EHP i J5 ko 0 BH L R SR I FORT 5, SRR T8 R AR /KRR AN A AT W AN 504 2 #r, 45 2 R8s 5
I &A= s by, E AR SR .

FRREKAE T, AENENEZRPK B2 —, FELLNHz A NH, OB, Hd NHe X 7K AEES)
YA B ™ E, NHs ANHE FLfar o] LA ZE B K AR SR R NAR P, I KAE S A= B LR, WT2H 4%
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BIERAG, 5IRF RS AR EER, KRS AR KA A R R [12] . SRR S B
PR RARI A R B 28 T, RTIMEZ e R I UK A B [13]. BRI, A WriE 2 FRACIR 2R 1)
G277, BB ARG E . [FIRE, NO,-N EA—F W& A S, 2 EERKRE 72
—, FELINO, WIERAAAE, 121 TR ERE B E AR AR . B AR A (R A2 B2
(R FEAZ A [14] . COD & DAk J7 V0 F 7K R v 55 SR S AL I S R T 1 B, 3 /2 Ui COD 2 i &K
My YRR PE R B AR bR, COD AEBRCIE B /K A4 i5 e fR ik . 3040 SCRRIA 7K 4 NHNH, . NO;-N
R B IS AT L] EHP ZEXHER AR A (398, (R Ext iR AR, AR N B SR Xt iR R A P vh, A B
WEEA TR AR G RS0, BRI 2, SN 7 A KR, AR TRERAEK . WA T
BRI 4518 8 2K A NHENH, W =T 5 mg/L i, EHP & H R 55T 80%, NO,-N & =T 0.1
mg/L I}, EHP £ H 55T 70%, COD REE#IT 20 mg/L i, EHP & H Fi & T 65%, 3 ANMEri
M2 S35 3R B AR FE M8 R ¥ 2 SRR EHP AR N 385, (A 8 e s S 4 SRR 2 00l , 3R
AR NHINH, 3R <1mg/L, NO,-N K <0.01mg/L, COD #KFE <18mg/L i, BENEIE 2%t
R EHP A ME, BRI 7[R B o A 3R B e 6

5. &g

ASCE N RIRFRF KA S R 5 EHP A tH ZR 2P0 R I i 3 2K BRI L8 E 45 R, I 2K
A NH;NH; &% <1 mg/L, NO,-Ni&E <0.01 mg/L, COD #Jf¥ <18 mg/L, DO >8 mg/L I}, W%
IC[FIFER] EHP (1) 4L 35 G2

E&WmE

REET AR R SRR O FH ERH A E “ FLGNEXER W% 157 515 e b+
AR TS A7 (W H %5 2xkj2025107).
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