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Identification and asexual reproduction characterization of a
Saprolegnia ferax pathogen from the egg of Yellow catfish
(Pelteobagrus fulvidraco)

XU Jia-Lu® CAO Hai-Peng” OU Ren-Jian YANG Xian-Le"

(National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: [Objective] The aim of the present study was to isolate and identify the pathogen of
Pelteobagrus fulvidraco eggs suffering from saprolegniasis, and study its asexual reproduction
characteristics. [Methods] Filamentous fungal strains were first isolated from the Pelteoba-
grus fulvidraco eggs suffering from saprolegniasis using the traditional method. The patho-
genic strain was further confirmed through artificial infection experiment, and identified by
using morphological observation and phylogenetic analysis based on its ITS rDNA sequence.
Additionally, its asexual reproduction characteristics was studied using single factor method.
[Results] Four filamentous fungal strains were isolated form Pelteobagrus fulvidraco eggs
with saprolegniasis, and strain HP was proved to be pathogenic to Pelteobagrus fulvidraco
eggs by artificial infection. Therefore, morphology and asexual reproduction characteristics of
strain HP were studied, and the phylogenetic analysis based on its ITS rDNA sequence was
further conducted. The experimental results showed that the hyphae of strain HP were aseptate,
transparent and seldom branched. Its zoosporangia were often clavate and renewed internally.
Primary zoospore was discharged in Saprolegnia fashion. New sporangium generated from the
base of old sporangium by the way of internal proliferation. Spherical oogonia were attached
by monoclinous or diclinous antheridium hyphae. The ITS rDNA sequences of strain HP were
naturally clustered with ITS rDNA sequences of Saprolegnia sp. in GenBank with 99% of
homology, and had closest relationship with Saprolegnia ferax strain Arg4S (GenBank acces-
sion number: GQ119935). Combined morphological characterization with phylogenetic analy-
sis based on ITS rDNA sequence, strain HP was identified as Saprolegnia ferax. In addition,
strain HP could produce zoospores at 5 °C—35 °C and pH 4-10, its optimum temperature and
pH for the zoospore production were 20 °C and 7, respectively. It was greatly inhibited by
5-25 mg/L formalin and 0.25-1.25 mg/L dithiocyano-methane. [Conclusion] The pathogen of
Pelteobagrus fulvidraco egg saprolegniasis was isolated and identified in the present study,
and its asexual reproduction characteristics was also determined, which could serve as a foun-
dation for the control of Pelteobagrus fulvidraco egg saprolegniasis.

Keywords: Pelteobagrus fulvidraco eggs, Saprolegnia ferax, Identification, Asexual reproduction
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£ 51 7K B0 114995 Jt 2 Bt 5% o) JHG 7 b g A e L
AEEME X, 2011 4 6 A4y, Mk sk
BOARIME S 0l N T BT () e St O e A T Y
KA, FARKREMKERZE BT LS
Fofo R R A K Tz, BHAS AW is i, 51
BOPAET, MR IRAL, BT, AR MR
TR B BB ON b By T — bR BUR K R TE
HP, FME THREE . pH. fR/REM . —HEIEH
BT e B AT A s, LA 0 B K
BRI IR 58 S A R B R e 2

1 BRI

11 EHMBSBESHEL

B AR b 7% KSR UE 2-3 s, SAEH
TCREZERK R BOR, BTN 100 mo/L 5%
R R N SR A R 55 7 3 (PDA)
M I, 7E 25 °CH R 577 24 h J5 57 BI7E & H A B
TN TCE TCHINSERF, 7E 25 °CHIRAZLR;F%,
IR SEAT L 7 55 T 22 ) F LI O B T K T A
UEWK T, T 25 °C B IR H R TR, T
PR 100 pL 72l 2 PDA A B350k
fii, 25 °C fHEEFIFUIHUA A IR E] PDA
ViR B TAERE SR, T4 °C RAFR AL
1.2 S EEEKALRERE

WA TR 22 10T SR IR K T 2 T K
T 25 °C fHiEFR H 2 A KRt AR5
F =2 T0 R 20 A 2 i il sl 5%20° 4~/mL
(A TFEI . S 40 Sy 35 801 12 52 K5 DI R A28
AT BRI, WA 2 )k FT L7
S, LU KB 8T K R NFE ) i 326G 0 Sy
XTHE B SRS DA TCRK TIETE S, Bk
A 2280 T HEE A TR0, AE B - g
FNC SR IR GBI, T RIRG R (%) . LUK
W R A 8 22 R

1.3 N BEEKREEE

131 HEBERBIFASME: BB ik
FHCA T SRR PDA SEH F, T 25 °CfH
TR 5 L SRR R 2, R
LI SRR 22 KR UK 1) 6 FLAR A,
4331 15 °C f1 25 °C{HIREEFF, 144k 2 EFEfH
TR G WU 3137 K e o AN 130 (O g <9 WS
B2 RN 25 ST AR AIE

1.3.2 S EEHRE ITS rDNA F3I45#: S Al
N BN 7 vk X4 B T bR DNA H2 U 1TS
rDNA J¥51] PCR §"## , PCR =4l iy i T
EYTREARAF S HIFS 1TS rDNA J75
JH DNAMAN # 4% f5, 76 NCBI A H
BLASTn % {5 GenBank ¥ % b B HIF 5 HEAT
[P LA, R ER RV 5 v 1) 910 I R P R A
BioEdit 7.0 1 MEGA 4.0 #1724 & H 4 8 i 4B
PR HERGEREW,

1.4 D BEERTEEAERERINE

141 BREMSBEKBRANBFEENEME: S
& Hussein 2511 7k FHFTFLAS 46 HA2 0 6 mm
FIHEDE, A HE T 5 mL R &K, SRJ5 50
F5°C, 10°C. 15°C, 20°C, 25°C, 30 °C.
35 °C 45 B THIERGFE 0, 6. 12, 18, 21, 27,
36. 42, 48, 54, 60. 66. 72h 5, S Ko %L
1) 5325 TG T 45 BBURE 315501 D0 2 i 3 76 1 ik
JE, #4347,

142 pH Mo BEEKGFNEFEEREM: i
il PDA ¥5523E, WK H S, H 1 mol/L HCI #1
1 mol/L NaOH ##75 pH 435 4. 5. 6. 7. 8. 9.
10, 208 Hussein S50 07 i FATFLAS il £ B4
276 mm B EEYE, S5 E T AR pH ) 5 mL
TCRZERK T, 858 T 20 °C fHiEKEFR 0. 6.
12, 18, 21, 27. 36, 42, 48, 54, 60, 66. 72h
JG, IR Ko ZECY ik JC B A BORE O -
SENFNAF I, B4l 3 AT,
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143 BREMNM D BEKFANBFENS
Me: 288 Hussein 5007 vk FTAL 8l 45 4%
9 6 mm BYREGE, BB E T AR R AR
WP R0, 5%, 10%. 15%. 20%. 25%. 30%I¥)
5 mL Jow z K, SRS E T 20 °C [HEEEFR 0.
6. 12, 18, 21, 27, 36, 42, 48, 54, 60. 66.
7205, B8 Ko %P 5 i B IR RO
W E W sh 1Mk s, RR4H 3 1 FA7s
144 ZHEEREMIBEKENEFTE
HIRNE: 208 Hussein ZEMp 07k HIFTFLAS %
HAER 6 mm D, KH R E TS AR
FH s R 4 0.,0.25% , 0.50% . 0.75% , 1.00%
1.25%¥%) 5 mL Jop Z€ 18K, SRI5E T 20 °CH
WmEEFE 0, 6, 12, 18, 21, 27, 36, 42, 48,
54, 60, 66, 72 h &, B Ko &E I ik o
PRAEBORET RO I 2 Vi sl 46l rvk B, B4 34>
AT,
15 SKIGHIEEE

B %t SPSS 11.5 k4 ANOVA ik
17752243 #7, Duncan’s {72 & 14 .

2 HGiR50MH

21 BEHMNBES ATRRAE
MR IR IE o0 4 BRI Z2RTH,

2ot N TR RE S A PR P R HP X6 1 30 £ DY
HAZME, BYLRN 45% (R 1), Hke AN T
JeryBp, HRMAA I B2 R 2, Wit
TR AT E, HOB SRR 5 e 40 B T R S AR —
. HIM, FEk HP 22K I BN
22 BUREMKHIETE

Pk HP TR 223 BAEIRES A, rp e ok,
SRR, WA, HiFs R B,
W sh A A& B e AR Rk i >k, Jf
M s (5] 1A), RERE AR5 1 (1% 1B).
S AN DL Z R O 0 A (B 1C)
PR RERE (K 1D), SHfEdsmkisi Fa, X
TKEE B TRRR A SR AR AR, A, 38 g %
Pk HP (9 ITS FHI A9 38, 3545 784 bp K/MHY
A Bt, MF ¥ 7 GenBank )& RSN
JN400035, izt NCBI I XI itk HP (1) 1TS I
515 GenBank Fdl A rh MU 51304 T [RIVEAE: L
BRI, Btk HP 5 GenBank [ 7 /K 8 &
PITRME A SRR, FITRME R 99%, AREELAA L
R G R B MEER (K 2)it—3RB, Hitk HP 5
Z /K% (Saprolegnia ferax) & £ Arg4S (GenBank
BT GQL19935) R4 K R il . 5B I AFE
fiE5 ITS rDNA P3RS B HriIaR, HE
HikkE HP %217k % (Saprolegnia ferax).

x1 SBEERMEHREIIMATRRFER

Table 1 Artificial infection of the isolates to Pelteobagrus fulvidraco eggs

LTI

bk ZAEINEL o of g JRYLR
e Number of Cor;t(:)ei)rzrrztrlé)sn 0 Number of infected eggs Infection rate
fertilized eggs (Sporeps/ml_) 1d 2d 3d  4d 5d (%)
= 40 0 0 0 0 0 0 0
HP 40 5x10° 0 4 8 18 18 45
HP1 40 5x10° 0 0 0 0 0 0
HP2 40 5x10° 0 0 0 0 0 0
HP3 40 5x10° 0 0 0 0 0 0
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1 B HP B S4HE
Fig. 1 Morphological characterization of strain HP
FE: AL Birsh ORI B: 5 A T REE K, C: Brileshftl T4 LANZE 730 A D RSB &%
Note: A: Saprolegnoid discharge of zoospores; B: Germinating zoospores; C: Sporangial renewal by internal proliferation; D: Imma-
ture oogonium.

Saprolegnia ferax strain AE3 (EU124763)

Saprolegnia ferax strain CBS53467 (HQ643985)

82

N
O

Saprolegnia ferax strain 1A0741 (AB219387)

52

99— Strain HP

o P A AR LEO1002
Saprolegnia ferax straim Atg4S(GQ1T19935)

45 0L Saprolegnia sp. strain JY (EU163405)

Saprolegnia ferax strain SAP230 (AM228845)

Saprolegnia longicaulis strain KO7 (EU240097)

Saprolegnia longicaulis strain WD1K (EU240112)

0.001

2 ETE# HPITS rDNA AN R KL EH
Fig. 2 The constructed phylogenetic tree based on ITS rDNA sequence of isolate HP
A 4y 30n B IEE-ER7R 1000 YR Bootstrap TEAMAE AT SCRE B 40 L, $65 TP T 53R GenBank £35Sk 5
Note: The number at each branch points is percentage supported by bootstrap for 1 000 times; Date in parenthesis is GenBank acces-
sion number.
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2.3 BURBEMRIE KT

231 BRENBUREMIEEEFIERENE: SR
g IR (K] 3), itk HP 7E 5 °C—35 °C JuilNy
REF= AL liEsh A, Ho™= Azl shiftl+ 1) feid L R
20 °C., HRFEIAE: Btk HP 7 5 °C—-20 °C fHilk;
IR, Fo A A1 e v B B A B SRR 1Y)
FhE T E R, SRMIAE 20 °C-35 °C [HiRSTFRAT,
77 A B 8 o v R B B 5 Ul B %) v T
T ERRAR, HAE 35 °C HIEIE IR A s T
He R A 20 °C ) 3.38% (P<0.05).

232 pH XMEREMKREEEFER R0 5L
A5 R (1F 4), pH XS R HP sl /7= A4
HAW B, H- A s 7 i ias pH oy 7.

BAREKIAE: TPk HP 16 pH 4-7 F5gemf, H™ 4
W shF6 ¥ W s e R FE S pH 1% DT i 28 1 K
SRIMAE pH 7-10 35FRmE, H7 Al ahftl i i
WRIERE pH BYXE R B & K, Bk HP 7E pH
10 H5 7R P A SR T I SR R FE SR pH 7 15
FEWT Y 6.91% (P<0.05).

233 EREMNMBUREKIIFNEFERE
Mep: SEEGEEREEHI (8] 5), bk HP EfR/R Ak

W R 0-25 mo/L YE I N EIReE AL i Sl 6
{H A R b bRont FL Ui 3 60 19 7= A EL A B I i
TVEH o HARSRINAE: B AR R E AR BE A AN DBy
Ham, Wk HP AR A6 0 e e R B
FEAIK, HAEAR /R ARV FE SN 5 mo/L B (1431 21
+ i e TR B BN AR R B AR BRI 63.78%
(P<0.05), T7EAR/REMRISEE A 25 mg/L B (Y3
Bt 5 5 W BE SR AN AR 7R S5 AREF 19 2.89%
(P<0.05),

234 ZHEERENBUREKIESBFEE
BIR MR SCERERRWI(K 6), Hkk HP 7t i
LR A 0-1.25 mg/L Y5 Y fgfg
A A, H AR b L B A Y
A B R RE . BARRIAE: WA
TR e R B RIS I, B RR HP A
i 3 00 4 o v G S BRI, LA R AR
FE VR BE R 0.25 mo/L INF A e 3 76 B v ok s
BN B RS OBE B R AR T 45.09%
(P<0.05), TMiifE AL bEik N 1.25 mg/L
FIF 1 9177 3 0 e e TR BE (SR AN i — i S Y
i Y 1.09% (P<0.05),

0000 o soc _—m10°C
~ 18000 - —a—15°C ---a---20°C A
g 16 000 | ---B---25°C —e—30°C
= | e o
2 14000 | @357 5 A
£ 12000 | = 5
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£ 10000 | T . '
£ 8000 | z & ; X
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2000 | e’
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 (h)

3 BEXNE HP s F R

Fig. 3 Effect of temperature on the zoospore production of strain HP
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10 000

Zoospore concentration (spores/mL)
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El 4 pHXE HP fFahfF =% /Y200
Fig. 4 Effect of pH on the zoospore production of strain HP
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Fig. 5 Effect of formalin on the zoospore production of strain HP
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1 (h)

B 6 ZHEERKIEK HP IR TF LR

Fig. 6 Effect of dithiocyano-methane on the zoospore production of strain HP
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FRWKBAEMT 12 °C AT Al shi 1
AR SR AE AL SE R HP P2 A i S 70 1 i R I
FEH 20 °C, 2R Walker 500 it
WA AR, A, Peduzzi Z5MFgy£M, KE
W 1= A s pH R 6.2, AR SE56 % PRI
PR HP P A= i sh i+ 1 il pH o8 7, X5 Peduzzi
MBI g A AR AT AN . B R R A
K, AR S A EA O,

FEJR AR U F e 2 SRR S e e
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