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Abstrcats: Bdelloidea rotifers are the common invertebrates in moss fauna. However, Bdelloidea rotifers is
difficulty to observe due to the smaller size of each in individual and also it is difficulty to separate them.
Therefore the research on this group invertebrate was behind compared to other rotifer taxa. This article is
aimed at comparing the extraction efficiency on Bdelloidea rotifers by different extraction methods and
exploring the affect on extraction efficiency under different experiment condition. The multi-shock
resuscitation methods and the sucrose shock resuscitation methods were selected according to the literature
reports on extraction methods of moss-dwelling Bdelloidea rotifer. Impact factors, such as pH, temperature
and humidity were chosen as different experimental conditions, and the experiment was done by setting up
the different experimental groups with Orthogonal table of L9 (Table 1). All the data obtained from the

experiment were deal with Excel 2010 and the statistic analysis was processed with SPSS 19.0 for analysis of

HEHEWME EXBRREIELTE (No. 31030015);

* JBI/E#, E-mail: xurunlin_1960@yahoo.com;

E—{EENR FEM, B, BEHRA; PR ALY E-mail: sumbit@foxmail.com.
Weks . 2016-11-01, f&[AIH . 2017-02-26  DOI: 10.13859/j.¢jz.201704022


mailto:xurunlin_1960@yahoo.com
mailto:sumbit@foxmail.com

4 34 FHEMSE: M ERIEAES R B UL 7 B R A R R - 709 -

variance to determine the difference among the experiment results. The study results showed that the average

number of Bdelloidea rotifers were 94.68 ind/g and 165.33 ind/g by multi-shock and sucrose shock

resuscitation methods, respectively (Fig. 1). The sucrose shock resuscitation methods could extract more

Bdelloidea rotifers compared with the multi-shock resuscitation methods significantly (F = 24.017, P < 0.05).

The influence of the extraction conditions on the extraction efficiency was in the order: pH > humidity >

temperature. Both range analysis and variance analysis displayed that while the maximum extraction

efficiency can be expected under the following extraction conditions: pH at 7.8, temperature at 20°C and

humidity at 60% respectively (Table 2 - 4).
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Table 1 Orthogonal table of L9(34)"
wE (T TEE (%) ot
A PH Temperature Humidity Blank 4R
Experiment groups Results
A B Cc D
1 1 (6.8) 1 (20 1 (90) 1
2 1 (6.8) 2 (25 2 (60) 2
3 1 (6.8) 3 (30 3 (30 3
4 2 (7.8 1 (20 2 (60> 3
5 2 (7.8 2 (25 3 (30 1
6 2 (7.8 3 (30 1 (90 2
7 388 1 (200 3 (30 2
8 388 2 (25 1 (90 3
9 388 3 (30 2 (60> 1

* IERRR—BEIUMBTRE, DLn)FR, LAERZRERNNRS, n iR KIREL KP4, o adils, tust e
R, B RIS 4 MR, AR 3 K. A AR SRR 4 2

WZMEFEANE. Flin L9GYFRRFE 9

Z251EI, AEARTIRESRE T 5.

* Orthogonal table is a set of rules for the design a table by using L as the orthogonal table code, n for the number of trials, t for the level of

A
i

i

the number, ¢ for the number of columns, which is probably organized the largest number of factors. For example, L9 (3*) indicated that it need 9

tests up for a maximum of 4 factors, each factor was with 3 levels. The blank column is used to determine whether the result of the test is caused

by the error the results of test with the blank column design will be more reliable.
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Fig. 1 The number of bdelloid rotifers with different extraction methods
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Fig. 2 The number of Bdelloid Rotifers in different extraction conditions
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o M pH N T8 B, A EBRRINERMERS
(279.88 ind/g) . pH X 73 B2 A5 HU IR 52 M % ¥
% (F=12.003, P<0.01). pH 7.8 A LI#IA A
ST B ASE R A AR .

BRI EAS R Uy B IR pH 2R
foh, BHIR L) B, 2B RS B e
15 10°CHY, 43 B 1% A H £ (49.33 ind/g),
20°CHY, 4y B4R EI%e d s i % (197.33 ind/g),
30°CHY, Bk AR (148 indlg) EET
VAR, HiZm TRIR A TSR, KRR
PR AR B A3 B S22 B 3 ) (F =9.051, P
<0.05).

E ARG FR IR FE WG A58 U B s i ANE
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231 REST N TS FRHRbRRZN T
FWKZR, MTHERIKFERHE, WEIE
A S5 IR AS B 3 AT T ZE 43 B (range
analysis). pH. MEEEFIVERE 3 [AF A Rk 22K
/N A>C > B XEE HLA3 B 4 W= AR R e 1) R
FHAEEXITF A A>C>B, K TFAHEN
A2B1C2, Bl pH 1 7.8. & 20°CAIVEE 60%
(£ 2.

232 FEHT BEIRWESPERRT .
R Z 1 FHE TR, iz iEARRR
55 rh H TS SRR e 5 1 i U B [ e
RS EMBIR RS X k. W&, A
REIX 23 DR 7 AN [ 7T B 0 2 PR 6 45 SR 22 57
Al THEFKEARFR SRR, &2 H TR
iRz g R r), A THRI R ZE RN [H
If AN B8 JA W 5 DR 1 6 A LA A il e 75 42 55
Bt DA & B gt — 20 5 2 o0 i, SR WER 3
M 4.

&2 EXARBHEEIT

Table 2 The results of the range analysis

wE O BE (%) gt
iedl pH Temperature Humidity Blank KIAR
Experiment group Result
A B Cc D
1 6.80 20.00 90.00 1.00 181.33
2 6.80 25.00 60.00 2.00 192.00
3 6.80 30.00 30.00 3.00 106.67
4 7.80 20.00 60.00 3.00 278.67
5 7.80 25.00 30.00 1.00 186.67
6 7.80 30.00 90.00 2.00 218.67
7 8.80 20.00 30.00 2.00 197.33
8 8.80 25.00 90.00 3.00 234.67
9 8.80 30.00 60.00 1.00 222.67
K1 480.00 657.33 634.67 590.67
K 684.00 613.33 693.33 620.00
Ks 654.67 548.00 490.67 608.00
Ky 160.00 219.11 211.56
K 228.00 204.44 231.11
Ks 218.22 182.67 163.56
R 68.00 36.44 67.56

K. BT BT HRbR AT KK PPME: R R,

K. Sum of single factor and single level index; K. Mean value of K; R. Range.
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Table 3 The result of analysis of variance
BT
T3 FERVR =RV Dj:]r?e?of =% F Pﬁgaruiain
Source Type 111 sum of squares freedom Mean square significance
test

FEIEAE Corrected Model 17 377.535% 6 2 896.256 39.936 0.025
L Intercept 367 510.771 1 367 510.771 5067.543 0.000
pH 8 110.058 2 4 055.029 55.914 0.018
5% Temperature 2017.11 2 1 008.555 13.907 0.067
W Humidity 7 250.366 2 3625.183 49.987 0.020
7 Error 145.045 2 72.522
&1t Total 385 033.351 9
®IEJG 41t Corrected total 17522.58 8

a.R2=0.992 (A 1EJ5HI R2=0.967; Corrected R2=0.967).

R4 =METHRESEERFHERNTTEN T

Table 4 The variance analysis of three factors on average number of bdelloid rotifers

BT ST

BT i
Factors and levels ffi. Mean (ind/g)

95%E 15 [X [A]
95% Confidence interval

FFR Lower bound B} Upper bound

pH

6.8 160.236 138.845 181.155
7.8 228.003" 206.848 249.158
8.8 218.223 197.068 239.378

%% Temperature (°C)
20 219.110" 197.955 240.265
25 204.447 183.292 225.602
30 182.670 161.515 203.825
Y Humidity (%)

90 211.557 190.402 232.712
60 231.113* 209.958 252.268
30 163.557 142.402 184.712

* Z R, * Significant difference.

FLERER 3 Al =P AT S, XA ES
W E s R RS FH T H, pH > g
B> i\, BT R EEKT N pH 7.8,
T E 60% LA IR T 20°C . 31X — 45 B 50
—3.

3 Wig

W A e R R AR IR A B R
WEERIA . BT HAEEUN B
MURFERTE, [RlIE, E BN oy Bl a5

XN HBATH AR A —. 25, B
% IR (Peters et al. 1993) FIREREZE % 5 5
% (Orstan 1998) A& Wl 253 T K H 1%
BRI EITE.

AT BT R 5 B B B R IR SR
HAA, FT LRI P R A H & RE
PESAE .

TERGEINEF, BB EHEEYELR
NIKH 24 h, A FARMEARRIR A 0 A5 5
AL T F I TRRT R], BT UK 458 & BEAE
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FIHT i &5 B S H A R AR . Ak,
KA SR G AR T 10 IR, TR
LREK R RS A B E k. HiZ
JHERRBR RS R, BRI TAEEL
T BENE R B UME) 10 fi5

T 7E TR S B, SRR T
RIBARIRIRAS . BRFFERM, W TRIRIRES
£k di (Croweetal. 1975). 4% (Kosanke et
al. 1992) VAL AEYFR¥ (Crowe et al. 1992),
WIERAEE I 2 Wi e it AT mis & R b 8], mr DL
ZIRTTHEHHCER. o, EEHFHERET,
BRI A B FE ALK, ARHR A 2 PR ide i
KM FAR N I 3R A B 2R, i ifs
HESHHIET: (Crowe et al. 1992). K,
— AN/ )75 32 A B T DA 1B PR i K
FIHHBL, AR —AN AR 2SR, R E
TESY B R, JES B R R RE S R AR
IRBIERAL T EB BRI R, T Fa
by 5 AR 66 P T P PR R K S B 2 R T . A
AN, BENERR G AN R B A
) —Fhekdt . I bR sEEG,  nT CARH A )2 I
WERE % 2 00 B =y 7T 8 B R rpli
BR R ENE, FHRRAR T TR,

I RERE B 3 B ik oy BE SR ), 7R
PR AR R B TR . R R A 2
AMNHF CREE. B, el BRI, pH BA
JoKJFD) AT RERSIR 43 B AR .l SEEe, ]
PR A [F] 755 0 A LI 23 B RICR S i A
Ko %4585 Ricei (1984) WAFEKR FiEds
BHRIRIR M E T e R —3, Wil T RE
TERIRA R Frid FE Pk AR, HEA
[E) 7K AT EE Uy B RCR R R /N . JER A
TR U B RCR N C R s, e RS
i % (2001) A FLRIEAY) A, {2 Devetter
(2010) Ay RO 43850 e 1) 73 B A R AR E
B, FERE TR ENRGE, RS
WA ECIEPIKHIE 3.

SR = NI B2 1 B = R B e
R, AR ILEEAE I RN, > B RCRA i
B, CMEEFRE N 24 h B, A EACRE . X
AEE RS0 BI SRR IE AL (Orstan 1998) .
Womersley (1987) 7% £k HURIB AR AR I G 4

FREEH, ARIEEARIRIRS I PUg, T2k
BRI B JE kUK B fast-dehydration
strategists ) 118 i# 2 7K A (slow-dehydration
strategist) . HL AT T HoAth A IR AR ARAFAE 1)
Y CUNZE5 s R e B0 14 [F) 2RA5F 74T
Bk, (HA LSO T A PR
i 2k /K 7Y (Jacob 1909, Wright et al. 1992).
ER 0T TR A5 AWK & 75 M B SR 4L ]
WA T T SCHRIIE AL, R T 52 25 B[] (1)
WHRIRA LI, fEid, AT, R
BEFRHT LA/ DI WA BRI SR i, B
FRFRIF A ESE, IR %e RN . X
S RS HE T IR A . AN pE A [
T, MIRGFRET R, BRORFTE 4 R EE
The S BRSO . SR, Ricei (1983) Xt
9 PR RIS, B AR
PRRRAS R ARG s, — PR 75 DL S Pk S 5E
JEA R BIISE M BEA U= O
EHUEAT A, BT AN E AR R A5 do™ A R AR
(PR —, FrCAREFRIT AR, TS
SE RS SEBRIE DA ZE T RO . £RG T R IX L
IR DA SE B s BRI w474, JRATTIA
R NP ) 5 R AR ot o) B IR A R R R
FRIFIAIE N 24 h Fe s .

TELFE AR B 2 5 AR AS s e L Ay B 25 2R
MEEASE T . RN, XHANH
T BRI B . IR S, K
ISR E 2 20°C Je AT I o0 B R B, 1
L Ricci (1984) [ikiE (22 ~24°C) ik, W
O B R ZE N ] B — P R T 1B
TR R IE A RS AR R, AR R S A
BN ILEEH T g% 5 (Orstan 1998).
AHIF FE AR IR FE R A S R R 2 B A
[ e P88 T A T 22 5

FIR pH XU ARG B2 B AT A A HGE
B4 23 R BULE pH 7.5 1, 48 SR ARAR R
RFERE EWBRZE 2001). AR+, £
2254 pH 3.8 ~ 9.8 VI N, A IR A FS W
KF, YRR B pH AR E MR .
FL e o AE pH N 7.8 BSR4 R, e
RS RERE

F R RS AN H T AN AT B E T IR A
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R, FRATAERTE TR 3 BIAFAE ] S 22 57 1 3
AEFRAT T 3K PIEAZ IR, RAE(E K
AN, AERET Y, R U IR AR KR
NRFPN pH > 8L > IR ST A FK
fIdLa, pH o4 7.8 985 9 60%. i 20°C
DRSS ZIN VG E N e & SO
i, AERERTAHE PSR TR EIER S
B PR AR Pt ) B A

Z % X W
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