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MMFEEKEEENSZSTTN
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B OEMFE F Y

T &5

(TWRFIGEEFRBE  TUH 315211)

HE 24T 16S IRNA FEFH 0y 4w IR ¥ F B K E 2 A M (T-RFLP)B A & 52 2 0l J7 % K
HELAZRRTFE-ARATBFIERTRRE MIGERM W . W EHD 0GR RE
M2(EE) T B F 5 KR E HREE W SR EHT N, FRET, ML, M2 SR H KR & W #%
3 ¥ £ # # | 1(Crenarchaeota) 1)~ # % | ](Euryarchaeota) 4 ik, , M1, M2 AfK + B 2 9 40 i 15 FR 740
BB A, ERERER E NS, SHBREEMARKEREZR, M2 REKKETHHELEN
BB R =R AT ML, U M2 REAASTHAERERKT ML, K#M. HEHD 8N
RRHEHT AR WAL TNNRE, MXEINMAA, SHEREEN, EHHXENY
RN 2R R ARBEF LA ZEE . A RAMEBRNEHRA,

KA Z AR FEE; KMR; 4 H; T-RFLP
FESZES Q938.8 ICHEEARIRAD A

=Yete 7% (Portunus trituberculatus)Z: KBt . A4~
K RS, R E BRI Z— il
WA T A K IR S, H AT %R
B XA AF 5T K 2B LK B A Br (K T R4S, 2007) . 77
EAE ) RSP A ) W5 (X055, 2008) &, k= %)
AR RIS, D0 X T B I GE (R Al AR 4, 2010,
TUFANAE, 2011), 5048 FURS O 4 8 A= AR 10 22 4 1
FURH XS 2 BEXF T 1 AT AT 2R 28 R GE A 2 O HE 2211
(Chaban et al, 2006). H#RFH 85% UL A YA
A 15 #E (Amann et al, 1995), B, EHEAE . 4ifk .
S 2 TR . wh 1) 8 K 7 G . 7)) 19 LA o AN (B e
LA RIE A ARk, B o F AR R e,
IREETAE DY) DNA $EH05 AWk (Cho et al, 1996),
T PCR HARM I FEWF 5 A KR A A
(RIS R N FH AR 7 Ao B 1 A B 22
£ (T-RFLP)HE AR J& — B s e ik i) 2 A 248 80t
%, BAEREE . s, HEILSEE.

XEHS  2095-9869(2016)05-0108-07

REARTT 2 A5 A ILH, TEMAE Mo i iz i
H(Marsh et al, 1999),

TR E AR 2 AR G B4 P RN R i A 45 b 4y 1
B £ {,(Konneke et al, 2005), | iZfF1E T 45250
WAL S dh L mARSE IR b TR R S
# [] (Crenarchaeota) F1 )" 48, 7 7 |'] (Euryarchaeota) 41
i (Madigan et al, 2008)., £/Np%E(2012)454 PN-F4
R CIK VA7 A 15 3 NS 85 % N e 1 b & N L)
TEIREEAL KA DI RE T AE M B IE 2540, RIS 5 A
PEAR R FEAEFHET. R E A HE
o T 2Ry TR T A TR A R R T R
R PR R0 V5 SF TR E R B . AL B OT R
PEFR R A ] /Dt HRTEFSE ) #445 (Hurtgen, 2012;
Lazar et al, 2011; Pitcher et al, 2011; Valentine, 2011),
WFSEFRFE KR RRE % 0078 Ak, X5 T il SR FE 7K AR Py Jot
PEER S e H B, H AT T T i L s = Jem 1
T SR KR T TR AR I v R LR
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BRI ZE: =YEHR 7% (Portunus tritubercul atus) i Fi 75 7 5 7K 44 ok T8 Y 2545 28 4k, 109

WG 1T T-RFLP £ AR 255 va B 5 i 777
XN = T R AR R AR T o R
(EICEIM . U R B B R 50 8 L AL S 38 (AN
[i) 2545 K A Ty B TR T 45 F RN 2 RE M R AT 404, kIR
TR A BRK ARG i TR IS i A8 4k, g L —
PR B8 77 58 1 A TP PR AL AR B IR B
1 #MR5FZE
11 kHERE

SRR T SRR WL T 2 L AR
JHEFR B DX, SR A A5 KA i A B[] o 35 3 55 (2011 5) BT ik o
I 2 FRRAIFRGEIE . — N REML), JEAHH . PO
R, WE 2 AT AR L IEM2), kE
3AFATHE . FRAEIEM AN AL 1. FEMCRET
2013 4 6-12 A hA), 2 h INREEFTA SR8 MK,
Wt B YRR TR 67 FRA KR A R, B 200 ml KRR
31 7€(0.22 um, Millipore), Frf3uE MR H 4% DNA
PRI, KA T2 & 2 0. A AR IR EZ
M2, —20°CHRAAR

1.2 BLSH

IR BRI E 2 7% R 225 (2015), FRFEKAR Y
KR AR FREE . pH RLE I EE R Qv W
W) TESRALHEATINGE , S IR T A K AT ] S22
MR ERE . S, BEULLHERA

1.3 X DNA BYIREXF1 PCR 1

8 BT 2 ml A T IR K S DNA B
PREL, BEHOT 2% Noll 2£(2005), R 16S rRNA

FEN R 549 109f (ACKGCTCAGTAACACGT) AN
915r (GTGCTCCCCCGCCAATTCCT)i# 4T PCR ¥4 ,
RARZR (50 ul): 5 pl 10xBuffer, 4 pl 2.5 mmol/L
dNTPs, 1 pl 10 umol/L 514, 1 ul 2.5 U Taq DNA ¥
4 i (TaKaRa), 1 pl DNA 4, MIZKE 50 ul, R4
UV RE I M 94°CAEPE 5 min, 30 MG 45 94°C 305,
53°C 45s, 72°C 90s, fJi 72°CHEM 10 min, ILAFR,
PCR ¥ 847 #1457 Hl T T-RFLP 4347, Ho 5 5191 1] FAM
HATHO AR

1.4 T-RFLP 4>#f

W CTETVE ARG (1 PCR 7= I BR il iy 4]
fiff Taq I (TaKaRa)#EATHEY], KN IER N EKMES%
PRI IS5 (2014) BV =4 ] 2 BT BR AN DT E T A T
alifb., BEIZEALSE A TR o B P . B 1-3 I
)4 Ak RE S, 5 10 wl HiDi-FH AT 0.2 pl ARTE
4,95 CARYE 3 min, B B T Ukis il i ABI 3130XL
Genetic Analyzer H#ATBR#IPEF B4, 455K H ABI
GeneMap 7 HT R F HHE R4

15 REMFEMREREDH

PEHL M2 FREEYE 7 A OKMREES A 168
rRNA BB 5 R S >R FHIE 2 GHR1E 5147 1091/ 915¢
PEAT PCR P38, HiAx PCR 45 b RIVI4iifhq
PCR =¥ i A B, Ll pMD-19T Vector (TaKaRa)
REAR, 4°C i BGERE o W ARG FF I IM109
A7 AU M (TaKaRa)H, JFFE® X-gal. IPTG f LB
Rk LTl A BREG i, GRS 5] 24 S BHME R
AT, A ARB 314419 NJ 53035 (Neighbor-Joining)
X P 45 R 1T R G KB T

®1 WHFREEELRER

Tab.1 The basic condition of the two ponds

0 o ‘ ) @ o e i .
ifnﬁ ﬁ 7J(Z7|,_é JE%EE Yﬁlﬁﬁ%ﬁ% &.HU ﬁiEEH‘“j ﬁifﬂjﬂﬁﬁ ?ﬁ%\‘ﬁﬁ
Area Depth . . Crab Seeding Seeding Aerating
Pond 2 Sediment Polyculture species . . .
(m?) (m) variety time (d) size way

M1 1600 1.2 JRgip, MR =i 5%, 8o B K Fh 6.8 4 W J/ichvE=
b Pond with sand P. trituberculatus Open Seedlings  Filling oxygen
and netted bottom Cage-free mode (6 ind/mz) pollinating at stage IV at the bottom

1 B IF P. carinicauda seeds
(1500 g parents)

M2 1600 1.2 4 =P TR, W B K Fil 6.8 4 MIH G A
Traditional soil P. tritubercul atus Open Seedlings  Filling oxygen
pond Cage-free mode (6 ind/m%) pollinating at stage IV at the bottom

¥ IR P. carinicauda seeds

(1500 g parents)
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T 16S rRNA H:[H T-RFLP &4 b 45— B i
PR B&(T-RF)>8 1 4~ OTU (Operational Taxonomic
Unit), A% T-RF BRI = (B (57 T-RF A0
7 SRR = B 4 H) A OTU BT 25, At
FEMLT 5%H) OTU AT % E(Noll et al, 2005). 15
Y Shannon ZHEPEFEBL(H)FIX &) BEFEEL(E), it
BAKXWT .

H'=—=PInP;
E'=H'/InS

A, PNE I OTU BHXT=EE, SH OTU
BE RIES T-RF AT ERE, 5355 T-RFLP
A LB, R Past Z 44X T-RFLP 25 343047 £ w4
SYHT(PCA), Z5ATEEH T, I CANOCO 4.5 #fF
XF £ AT TUAR 3T (RDA), [FE, KT Past #4777
Pl 16S TRNA FER SIREA S DL S IR 58T

ZHR

21 EF T-RFLPHWHEEEZEHMURSHEEDT

X 3558 98 K AR T DNA #47 16S rRNA T-RFLP
M 1), BEAFRFEE R, M1 A M2 FE5E K Al
FRETS E % 78 bp. 188 bp, 111 bp, 339 bp. 793 bp
SR, AN [R5 FE I T R v 2H L E P ] Y A A 22
o

FRERAE 6 H), M1 KRS0 T-RF R Bt
178 bp, AHXTEREE R 46%, HIK A 111 bp, HIXFF
FER 20%/5 47, 188 bp il 793 bp & A1E 16% 447 ;
M2 KA 5 FEALSE) T-RF A B RN 78 bp, (HAHXT
FREETE 36% 2547, HR A 111 bp, ARy 28% 7%
47, 188 bp A1 793 bp F il 16%—17%; MEHE Lok
B, 6 HE 2 PR AN R AL, 7 B, M1
IR BRSPS 43 T-RF A 78 bp, #
XFFEREIR 54% 2547, U 88 bp 1 793 bp, AN

2

M2

M1

—_
(=3
S

FEA 50 21% 0 16%, £ 1 B0 EL AR 228K 5 i
M2 [FEIE AL, 78 bp. 188 bp. 111 bp. 793 bp
Fe B A Be e NI 5], AR 20%-30%=2 18] 6RH 7 A B
2 Rk R S L E R, 8 AR, Ml
HT M2 AR R RV 2H LA AL, 78 bp i VR4
R 40% 7545, 111 bp F1 188 bp 1E 5%—10%Z [A] 3 5 .
9 HEF, M1 Al M2 sk TR 0 25 A 4 AT B0 K 22
5, M1 KIKLL 78 bp., 111 bp. 793 bp AILHE, 48
TR REYIAE 30%LL |, 188 bp (5 H/NT 10%; 1 M2
JKAAR 188 bp MUAEXTF R, 5 37%LL L, HAlh A
Bt(78 bp. 111 bp. 793 bp)fHXIF R M5, 10 H
F, 2 R R E A E R K225, M1 K
L) 339 bp AHXTFEE R, HK K 78 bp, i M2 K
TRIILL 793 bp AHXFF BT A, 11 H 2 FhFRsg K4
W HEBEE N ZE SR, M1 KIRLL 78 bp. 111 bp,
188 bp. 793 bp N, AIXTFRER/NHA 793 bp > 111 bp >
78 bp > 188 bp; M2 /KAL) 78 bp. 188 bp. 793 bp K 3,
AIXFF2BER/INA 78 bp > 793 bp > 188 bp.,

T RIS R R, IWIRFEPI RIS 450,
IR BBV G540 e A= AR A, ELUASTR] S5 58 38 K 1Ak B
FEE SR T AR, JEF T8 16S rRNA JEA
T-RFLP [ 7R i R il 14 Fr B K BE %8 B DL A X 3=
FELTHR T M1 AT M2 4% H 3258 7K 14 it T 9 Shannon
ZFEVEIR B H DL I S FEHR AL B, 25 RN 2 IR
M1 KR 10 B i 2 e, 7 AR 12 Ao
1M M2 KPR 8. 11 H FRFEHAKM T TS 2R KT
fiH o FRULTT L, 2 FhaREE S K A T 2 R AR fE
AN,

R T W ESA T-RF JE THRLE R, ALY
M2 & H FRFEKARRE i T B 168 rRNA JE K SO b i
BLIEH 24 ASBHPE s B SEA T T, A 5 25 SRR
ARB M BB ARG R BN, AHrHE S
H TR . RERB I WERN, K
T T HE T 3228 S T 1] (Crenarchaeota) Fll ™ 1l 7
I"J(Euryarchaeota)ZH il . T-RFLP H' i {34 T-RF78bp

T
]
)

&
S

H O 0
S O O

R o
FAXF /%

AN BE /%
B

Relative abundance
Relative abundance
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T-RFs H Order ["] Phylum
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111 bp Cenarchacum
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Fig.1

8
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FEHYE KM B 16S rRNA 2 T-RFLP 77 43 Lt
T-RFLP profiles of archaeal 16S rRNA in the aquaculture water
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BARRT S = PE M T4 (Portunus tritubercul atus) i i 35 58 58 /K 44 B 10 245 25 1k 111

®2 ETT-RFLPEEHMHESHES
Tab.2 Analysis of diversity of archaea based on T-RFLP profiles (Mean+SE, n=3)

=R/ Shannon ZFEP:FE4C H'  Shannon Diversity index H’ YA EFE S E' Evenness index E’
Month M1 M2 M1 M2

6 1.274+0.01 1.22+0.04 0.92+0.01 0.85+0.05

7 1.12+0.06 1.19+0.08 0.81+0.04 0.88+0.05

8 1.30+0.01 1.35+0.07 0.85+0.01 0.83+0.04

9 1.27+0.04 1.19+0.16 0.92+0.01 0.91+0.07
10 1.46+0.05 1.09+0.14 0.91+0.03 0.77+0.08
11 1.26+0.05 1.36+0.03 0.90+0.01 0.82+0.05
12 1.13+0.03 1.03+0.07 0.82+0.02 0.71£0.05

J& T )7 % W I'] (Buryarchacota) . & ¥ W H
(Halobacteriales), T-RF188 bp J& T/ i &1 ] (Euryarch-
aeota)AUFA H (Thermoplasamatales), 793 bp. 339 bp J&
F R B ] (Crenarchaeota), 111 bp J& T R # ]
(Crenarchaeota) 'y [ J& (Cenarchaeum) ,

R T 2 BRI 5T SR G A AR T
HEE M TR, XA SOL B 16S IRNA B
N T-RFLP &3R4 T £ A (K 2). MRS HI
FFRIELE R, M1 R TT(T-RF 78 bp) ] SR 1 # 1]
(T-RF 793 bp)iHi & L HCHH B, M2 93 F i B i #4501
R . £ Ta) 5 M1 R M2 7K A 7 32 43 40
rih B OB EE AR, A TR R, M1 FRGH
AR TRE 2 143 4 B il b i o3 BORR B /N T M2, B
W ML KA T R R i 45 g B ] 18 22 AR i B8 /N T M2,

22 HESHERERFHXER
N T IRTEER LN Xk ol T A v A A AR AL RS2

— N3 w B %
(=] (=] (=] (=] (=]
T T T T T

PC2 (35.4%)

(=]
T

-10

-20 o 12y

bp

-30
—40 -30 20 -10 0 10 20 30 40

PCI1 (43.4%)

K2 W57 16S rRNA JE[A T-RFLP ) £ a7 73 Hr
Fig.2 Principal components analysis of the archeal
16S rRNA gene T-RFLP

BEIRBE N FoKI . R, SR pH. B . B4A.
M. ZA LR AYS T-RFLP 25817 RDA
SyHT(E 3). BEHCRY 9 ANEREEH X M1, M2 FR5H 3
K AR 25 B TR A5 TR 40 A P4 R A 4 S 84.2% I
35.7%, Hii, F4h RDAIL B0 66.8%F
22.9%, VLB RTEEHUY EREE X M1 KR B AR
(R RE A R R T M2 FREE KR . M1 KK 11 H B4
1% pH BUsEmmEc R 3, 12 AZBA . ZA .
MEm A B B, 8 A5 12 AME, HZ&
AN TR 5 12 AR, 6. 7. 9 A%
BIREE . HEWR R, 10 A&z 5
IBE R /N o M2 JKAR 12 H 7 B 43 A 32 PR BE 5 1)
5 M1HRL, BRTZ8HE . QA . RE RS
B, B BB ;9 H A2 AR EL . ERE
B RS B, 11 AR 8 H 233 T
/o B3 ATLUE H, MRV LG , 2 PR
) SR FE 5H K AR 25 AS A b T8 o A5 32 R BR s R[], (R
FIFRGHLERET, 2 PG KRB AL

KT T RIS R T XA T-RF W2, KR5S
544 T-RF F BelFAT MO (3R 3), Tl B
I'J(T-RF78bp. T-RF188bp)7E M1 7K ik 152 B4 4 5%
M ELAE M2 ok, 78 ML A2 . S AR SR A K
ff EUR R B, 7E M2 R 5 4N BREE R A et
IR E, SR M1 AT M2 sz BRER s R
o 7E M1 ZKARH, 339 bp 52 BB A5 40 1 3
111 bp Z R WA K, 793 bp Z iR A,
MAE M2 FRF R, 339 bp 5% pH %0 S, 111 bp
ZUREE . BB BEGEIMBIK, 793 bp SZIEE L Vi
UMK o SR T TR TE M2 FRE /KR 32 R 52 (1)
KT ML. Il 0L, 78 2 Fhaspok i, IR .
SRR VAR . SR TR RV RS R, [ Rh
T-RF F B, TEARRIFEIHEZ IR A 25 5.
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(=) (=]
= 8 =
Mi Temp. 3’ M2 lgy : 1
ammonia 12y TOt?N N4
6y 8°y i
[}
g 10y1 )?y
6y — 12 1 Oy
g OD7y9Y 5 ” - Tran
= 7y D+S%o /'TOLP g PR
N 9y+ - kl’ 6v
< Tran. . i é 9y + nitrite R oo Iy
a 1 1){1 itrite 9y 7|:| 6y
};’ $%eo, y
P 9y
X 0 o
12y Tot. » onia
10y , o "l; P
v y 6y ¢
? 12y bo SI Teymp. 8y
-0.6 RDA1(66.8%) 1.0 -1.0 RDA1(22.9%) 1.0

P 3 S [ Ak ) S B /K A oty T A 45 4 5 R 5 TR Y TO AR 20 A
Fig.3 Redundancy analysis for archaeal community compositions and environmental factors
in the aquaculture water at different time points

&3 THHE 16SrRNA EESRFEMEX AR LEE RS

Tab.3 Correlation and linear regression analysis of archaeal 16S rRNA gene and environmental factors

78 bp 188 bp 339 bp 111 bp 793 bp

AR Ml M2 Ml M2 Ml M2 Ml M2 Ml M2
R r 0.728  0.305 0.120  -0.159 -0.065  —0.028 0.346 0.757 -0.830  —0.469
Temperature <0010  0.202 0.681 0.514  0.823 0.908 0.225 <0.010 <0.010 0.042
DO r —0.106 -0.254  —0.606 0.073  0.101  —0.401 —0.601 —0.570 0.633 0.475

P 0.716  0.292 0.021 0.764  0.730 0.088 0.022 0.010 0.015 0.039

R r 0214 -0.233  —0.461 0.232  -0.112  —0.285 0.219 0.186 -0.100  —0.083
Salinity P 0.460  0.335 0.096 0.338  0.701 0.235 0.451 0.444 0.731 0.734
pH r 0.435 -0.042 -0326 -0.061 —0.131 -0.552 -0.514 0.096 0.234 0.119

P 0.119  0.864 0.254 0.803  0.654 0.014  0.060 0.694 0.418 0.625

7% I B r 0.281  0.086 0.214 0.151 —0.349 0.057 —-0.261 —0.406 0.189  —0.014
Transparency  p 0.329  0.724 0.461 0.535  0.220 0.813 0.367 0.083 0.515 0.951
BA r 0266 —0.284 0.028 0.192 -0.059 —0.095 -0.383 —0.644 0.542 0.383
Total N P 0.357  0.237 0.924 0.430  0.840 0.696  0.175 <0.010 0.044 0.105
R r —0.422  0.083 0.194 -0.140  0.568 0.207  0.056 0.686 —-0.235  —0.308
Total P P 0.132  0.734 0.504 0.567  0.034 0.394  0.846 <0.010 0.416 0.199
NH; r 0.170  0.098 0.392 0.028 —0.184 0.238 0.461 0310 -0.440  —0.293
P 0.560  0.689 0.164 0.906  0.526 0.326  0.097 0.195 0.114 0.222

NO, r -0.708 —0.362 0.275 0.173  0.094  -0.331 0.312 0.244 0.185 0.052
P <0.010 0.127 0.339 0.478  0.748 0.166  0.276 0.313 0.525 0.832
3 iFie T 29 (Cotner et al, 2002), LAFERT A [a] K R A= 250

PR YR 5 IR 25 A R, BRI IR 7 W 35

HE PR AR SR, FRAUK M TR S WRCER A, LR TR B4 A A5 3R 5532 21 0 3 4 9
HTEFRAL B R AR A, ARIFRIIER R R RREIGE, 2000V X AR 25 R g8 bty BREVE 1
LR RACAN TR o U RIS S5 R I REZ R SEREL, Wl AR AN RIS R ) o A AT B AN, HLE )

1) . : ( ) ,2011
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BRI ZE: =YEHR 7% (Portunus tritubercul atus) i Fi 75 7 5 7K 44 ok T8 Y 2545 28 4k, 113

MmZBHE ., FhE . BE . FERTRENEES S
77 % [ 22 9 5211 (Ren et al, 2006)., FIBEE(2010)" B8
T, REEA R R R AR E BN R
RDA /i mn, e RIEP W amZ e
2 N 5 el o TR i 30 A Il [ 1 A
KR BN, BRI 339 bp DL RALSIE
111 bp 5 B B EM K, HiX 2 F i Beth 2 iR
WS W R B, LT I, BB X 2 Fh R
B T BES AR  EEN R 22—, JRER . 1Y
JE VB R R 0D T R X 3 5 3 K AR T T 43 A )
RO, 2 PP IR SE KA T 2 RE MR B AR AR TR
{H RDA /A& R mn, SRR B0 W A 1 32 ik
BN TR i/ 1R F s L R B,
R DL pH AEIREE N TR R 2 A N
(BRBABASE, 2014), FHULRT UL, FREHE KA B 25
PEFR B AR A2 AR 52 )

WF5E 2, ARG P e v 540 ELAT 8 3 1) 25 B
A PE(Gilbert et al, 2009; Or et al, 2012; Teeling et al,
2012). ARWFoRES R, FEEEG6 A), 2 FhigRM
WA R 45 22 AR A 2, (HBE S FRFE
[P HERS AN [) 5 B 0 /K Ay T TR T 25 S OB R
1R 455+ 3% 5 7K AT TR Vi 45 4 I B[] 1 22 S Pk R
TR FRAE, HXf s REmE T w34
JEARE R 188 bp S, HASEMESH s, Frikit
[ 9 AIREE R T X SRR B A RZ /N o DURE i 25 5+
()6 MR K, ol ISR IVl X I L Al T A s T
T SR, Mk D 35 58 AR U ORI i s ), A%
e L YEUTRIY RS B, FRAE A Y IR TR TR
ML A . 22 KMS4E(2010)F 55 %, Kk
BRI B T B TR T A e 1) M R A i e i, DA g i 2>
TR ERSHER &, [ A PR e
Wi 8 B 75 /K 4 (19 43 4 (Huang et al, 2008), Hit, 2
FRIH IE IR I A ) IR VR DR 3 i 22 R vl g 2 5
A T ETE S AR 22 R R 22— R IR TE 4
AL 5 S TIRE R MU 56, DR M, e
BETE S5/ A8 Ak n] ge A HAE B T BE (Xiong et al, 2010;
Comte et al, 2011), HULET 0L, JREM . DU RS DB
IS it 7K A oty TR A s 5 4 R e B /N PR Ge gl A
I AR S T RE R E M R TE 5

Zi FRrd, AHFSER A T-RFLP 5 50 B 5 19 5
W, it PCA. RDA LS ME S Bty B V% 7 AR
HWEHNTFZMMER, 4501 R, SRR EE R,
W AR Z B R RN s 2 FhIRA KR

1) . 1

A SR | VAR SRR B Y S 25 AR 1
D0 e A L T Ll R B A A T R e 1 7
PR BE

EHEE, BZETT. GRS SR PR R A I B A IR A A S
R, EAYAE, 2011, 30(12): 28572862

X, B8, BPEEE, 25 RIS YD L) BRI v B i) I AV
AEMPIREL. HEEIRETRL, 2008, 27(s1): 19-22

XIfhdn, WGVLT, MR, 5. L AR FRA XK R DT
VI A 2500 A0 AR AR, 2010, 30(2): 377-388

AR, B, UK. VeI SR R 1K AAR
T AT RO R . FREERLE, 2010, 31(8): 1795-1800

KA, Fell, LT, . 0T 4 Bk G L IR IR XK
BORBLERSAFAN. R WIHIE R, 2007(4): 98-103

PREAD, E0EE, 145, & R FRIE X TR 00
2SS, AR, 2014, 34(14): 4099-4106

Wik 3, H4F, BBioF, %, Wifh = PR T (Portunus
tritubercul atus)F= 78 3 H R A IR 0 22T A8 b, ol R
HERE, 2015, 36(5): 119-125

BN e, BEIE, MR, & R AFREKIET S 5 AR
HITCE IR 4. BRI, 2012, 52(5): 645-653

Amann RI, Ludwig W, Schleifer KH. Phylogenetic identification
and in situ detection of individual microbial cells without
cultivation. Microbiol Rev, 1995, 59(1): 143-169

Chaban B, Voisin S, Kelly J, et al. Identification of genes
involved in the biosynthesis and attachment of Methanococcus
voltae N-linked glycans: insight into N-linked glycosylation
pathways in Archaea. Mol Microbiol, 2006, 61(1): 259-268

Cho JC, Lee DH, Cho YC, et al. Direct extraction of DNA from
soil for amplification of 16S rRNA gene sequences by
polymerase chain reaction. J Microbiol, 1996, 34(3):
229-235

Comte J, Giorgio PAD. Composition influences the pathway but
not the outcome of the metabolic response of bacterioplankton
to resource shifts. PLoS One, 2011, 6(9): 3679-3694

Cotner JB, Biddanda BA. Small players, large role: microbial
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The Seasonal Variations of Archaea in Two Kinds
of Ponds for Portunus trituberculatus

HU Yuehang, WEI Meng, JIANG Liuyi, QIU Qiongfenm, WANG Chunlin
(School of Marine Science, Ningbo University, Ningbo 315211)

Abstract

The dynamic changes and diversity of archaeal communities in two kinds of ponds (M1: the

pond with sanded walls and netted bottom; M2: the traditional pond with soil) for the polyculture of
Portunus trituberculatus-Exopalaemon carinicauda in different seasons were investigated. The study was
conducted with a combination of cloning/sequencing and terminal restriction fragment length
polymorphism (T-RFLP) analysis based on archaeal 16S ribosomal RNA. Physicochemical characters of
the sea water were monitored at the same time to examine the relationship between environmental factors
and archaeal communities. The results showed that the archaeal communities in both M1 and M2 were
composed of Crenarchaeota and Euryarchaeota. Halobacteriales and thermoplasamatales in Euryarchaeota
were the majority accounting for nearly half of the entire sample. Halobacteriales was more abundant than

thermoplasamatales, however, it was

the marked alteration in the

relative abundance of

thermoplasamatales that primarily led to the archaeal community shift. The structure of archaeal
community in aquaculture water changed dramatically during the culture. The archaeal communities of
M1 and M2 were similar at the beginning of the culture, but changed significantly over time. Principal
component analysis showed that the variation in M2 was larger than in M1, which indicated the lower
stability of archaeal community in the former. Redundancy analysis indicated that 84.2% of the archaeal
community in M1 could be explained by the 9 factors measured in this study, while that M2 was also
determined by other factors and only 35.7% was explained. The improvement of pond sediment could
reduce the extent of changes in the archaeal community. Correlation analysis showed that the higher the
diversity index was, the smaller the influence of environment on the distribution of archaea. In general,
the distribution of archaea in pond water changed over seasons, and was greatly affected by temperature,
dissolved oxygen, total nitrogen, and total phosphorus.
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