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1 min,0. 1% FHFRFEE W 10 min, Y R/NE , HEHE
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Sk
Ar BRI A pH REE/C
1 W HEm 5 15
2 HEwE R 6 20
3 30 Ak 7 25
x2 EXXWAR
U Ee3 BRI A pH REE/C
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
L3 HdEsthr

FH Microsoft Excel F1 SPSS 19. 0 #4347 1 4 4b
B, G T AR AE K BRI LA 2 7 RS
2 BR54WH
2.1 FHGHEREEESRE
FHBREREEMG, % 25585k m s E
K 2 RAEEE G, 5 KA TE T N %% B2 I iE
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WCE 1A, T8 2~4 pm, BRR XM EEHA
SCAbARAR  BE TR 22 53 B0 B A T 7R B PR B EL A AL
(K 1Dy,

10 pm
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T A CHEVEIET B 0 B 1815 C W 225D NI 22 (i kom I
JEE B AR FL , bar=10 pm) ,

2.2 BHRRRBLER

2.2.1 ARRBEMEEFAREEERKAER H
P 2 AT, 1 DL RENE 5 2 U BRI R, SR AR AR
ARKHEEAY, EERER RS 2 RN EE AT
ik 146 om, AERKHEEEHN 0. 49 om/d; 7R FURHE R A,
52 RITEE EART A L 41 cm, A KHEF R 0.47 em/d,
FERERE R AR K 8 56 2 R AR N 1. 33 cm,
ARKHEEN 0. 44 cm/d. 5 6 K,3 FAM TR H#E
T 0.61 cm/d, HEEBJGRELE 0. 60 em/d, JFA[F
WRIR AL TR A B 75 E AR AR K IR, T LA Y 3 Fhih 3
F 3 TPLA A K i AR  ERE y=—0. 0004%° +
0. 003522 + 0. 68622 — 0. 6226, R = 0. 9992; 2 FL 4 y=
—0.001%° + 0. 019927 + 0. 56752 — 0. 4119, R = 0. 9992;
A B y=—0.00132° 1 0. 02912 + 0. 49122 — 0. 3349,
R*=0.9989, ME 3 FLLFE H,3 Ff kb B B 7% B AR
DA R 8 B A 1, R A s 1
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2.2.2 AFAABEMNFEHFREBEBEERKNZmE H
Bl 4.5 AR EEFEREE 3 F &K T # AL
Ak, EHEREFEPRSRT.E 2 REFEER
iKE 1. 43 em, A K BN 0. 48 om/d; 7E5E 14 KATiAE]
BKAEKHEE R 0.60 cm/d, HkEEIE.SF 2 XM
WEERR 1.34 cm, A K HEE R 0.45 cm/d; 758 13
KEFIR B KR 0.52 cm/d, TEAHER & 5 SR
ARKEE,E 2 RNEEERMNN 0.94 cm, K HE
$70.31 e/ d; TTESS 12~29 KEHBLL 0. 25 em/d )3
FEREHK ., AR EE ERMAERK L
B AT RIS 3 FhAb B 3 THIA A KR AR R .
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H&E 8 y=—0.00042 + 0. 00572 + 0. 61092 — 0. 5129,
R=0.9987; & b % y = — 0.00122° + 0.0321%" +
0.2779z+ 0. 273, R* = 0. 9997; fi§ Bk &% y=3E-052° —
0. 00092% +0. 2423x+0. 2597, R? =0. 9995, M & 5 & LA
F .3 Pk H B T AR R LA R A B AR e B, 2
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2.2.3 AR pH XM EHGFREEEERKNT N dE
6.7 AT, FHAREMRETE 3 > pH FEAT AR, &
pH 2y 6 B AE KB AT. 56 2 REHEER N 1. 43 cm, 4
K BN 0.48 cm/d; B4 13 KT IR B R A K BB Ny
0.63 cn/d, pH R 5 B},58 2 REEEAR R 1.36 cm, 4
KHER 0.45 em/d; 7E5E 13 RIABI R RAEKHEE N
0.58 em/d., pH7 5 pH 5 BZMAEKBEMHY, 562 XK
FITET EAN 1.39 cm, E K BB R 0. 46 cm/d; 7E56 15
RIXB|IEKRAERKEEH 0.56 cm/d, XA[F pH {EALHE
HIR T B AR A, TR 3 Fhab 3 3 TS
A K it 28 A 2 R pH 5 y= — 0. 00032 + 0. 00442* +
0. 6089x—0. 4932, R2 = 0. 9995; pH 6 y=—0. 00122 +
0. 024422 + 0. 51722 — 0. 2388, R* = 0.9991; pH 7 y=
—0. 00062° +0. 013322 + 0. 4999z — 0. 1666, R* = 0. 9988,
ME 7 FTLAE 3 Fh Ak 2 A B Vi B AR R DL P i) o B
FRTE RGN, AL 3

2.2.4 AFREXMNFHFEAREEEKNEE FH
AR TEA R E T A K ERARR, 25CHE%E 4
KRR, 2 REEEAIA 147 em, A K#E N
0.49 em/d; 765 7 RAERKEERBHRK, H 0.54 cm/d,
20CHY, 56 2 RAVEEHRIAE 1.36 e, E K HEEH
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15°CHE 58 2 R EA R 131 om, 4 K o B 3K 3l i
KK 0. 44 em/d; ZJ5 L) 0. 41 em/d B34 K B
FEREE . WA [ IR A B ) B VLA M K i ZR IR, T
DIGH 3 FrabH ) 3 WG A KR AKX R 15C
y=0.00052° — 0.01562> + 0.5692x — 0. 3659, R* =
0.9993;20°C y = — 0.0002z* + 0.01122* + 0. 3212z +
0. 3215, R* = 0. 99863 25°C y = 8E-052° — 0. 00452% +
0. 60152—0. 2769,R* =0. 9999, ME 9 AT LLFE H 3 Fikt
P B T LR AR DL R A o B AR E o, IR
B,
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B8 ARBEXKGTEESHREMERKER
2.3 IEXRREELER
2.3.1 IERLEBHIESNGER MNERIKEBMEIK
ARHRI R T HTAATE A3 2.4.6.7 FILbHE 8 14
KRS T s AL TE 1,5 FILEFE 9 AR 53 AR K
TF¥KF, R 4 FTH, IR E R B F=48.692, P=
0.000<0.01, 2 B M B 2, B A F=1704, P=
0.236>>0.05, 2% 5 A~ i 2, F B R # F=0.864, P=
0.454>>0.05,2 73 A~ g 3 ; pH {EB] i F=0.588, P=
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0123456789101112131415161718192021
L% SR
B9 FAABERGTEERAREFEKRLE

0.575>0.05, 22 R A B, FREKNEREH, SRR
JEE o R A B A A S A R e B TR SRR RN pHL B
FIVEFAN 2 SO0 % B8N IR B R 2 38 LR AR 45 2R, 1
WEMAS . hES AT, b “HE"5, 7] LRI
HZIPE > 21 L0 > R, IR B B K T R R A b S
>R > H A& R , BIR W K & A8 pH
7>pH 5>pH 6,pH (B K& EKFEH 7;25C>20C>
15°C , & B K 25°C,

%3 EREE mm/d

AbFH 1 2 3 4 5 6 7 8 9

ARKERL 7.93 1257 15.70 12.19 8.49 12.24 10.58 14.93 8.98
ARK#ER2 9.41 1151 15.06 13.76 7.62 11.74 12.59 12.74 7.29

x4 ARLEFEFERE

ERERERBEMEST
BRI AU pH fi RE
Fi 1.704 0.864 0.588 48.692* *
Pl 0.236 0.454 0.575 0.000

. P<0.05,2: 5 B 3% * ; P<0.01, 2Rk BE* .
x5 TRLEFHFRERE
BEAERKEEZEHEB (Duncan)

% K PrdEZE - BH/ mm e d—1
W 2.848 +12.029%
3 s 2.483 +11.008a
Sk 2.313 +11. 185a
HEmR 2.550 +11.076a
AW TR 2.315 +11. 310a
XA 2.804 =+11. 835a
5 2.195 +11. 499
pH{H 6 2.367 +11.051a
7 3.083 +11.672a
15°C 0.941 =+8.287a
TR 20°C 1.145 +11.872b
25°C 1.774 +14.063c

W AFRNEFEHRFE0.05 KETFERBHE,
2.3.2 WHEEKEN MEI10UEH,AT4dH9
o Ao R 14 AT 9 AR AT LA A P ) B AR E S T, 2R etk
W, TESE 4~8 RINLALEE 2.3.4.7 FALTE 8 WY E.
RIS 8 REA BB &, Z FEBTEE; 43 1.
5.6 FIAbTE 9 MEATE AR KMEEMMEE. EET
K 8~12 KN 403 1.5.6 AL 9 () B 7% B0 7E
SR, BEGABEME . X 9 Rl B B IE A ME

KM E AT LIS 9 FAb A 3 LA M A K M2
KK A 1 y=—0.0752" + 1. 26372 + 3. 0202z —
4. 6038, R* =0. 9905 ; 4bFH 2 y=—0. 07552° +-0. 96872" +
7.10352— 6. 625, R* = 0. 9948; 4b ¥ 3 y=10.05362° —
2.2682° +29. 722 — 37.121, R* = 0.9942; 4b ¥ 4 y=
0. 05162° —2. 09722% +27. 797x—35. 31, R* =0. 998 ; b
5 y=—0. 08562 + 1. 67622" — 1. 3194z + 4. 3301, R* =
0.9974; 4bFE 6 y=—0. 05612 4 0. 65042 + 8. 0798z —
6.5174,R*=0. 9951; 4bFH 7 y=—0. 03262° —0. 19242" +
16. 0522—20. 919,R* =0. 9913; £b 38 8 y=—0. 0318z" —
0. 21622" + 16. 0242 — 18. 086, R = 0. 9907 ; Kb P 9 y=
—0.09812* +2. 06232 — 4. 4811x+11. 529, R* = 0. 995,
g bR AR AR SRR AR AKX R 8K,
MR /N s A R i 2R e AT LM G L 35 B TG FE-
BTEEME, &EHEELE/ N AERARXFEERAK
FIRLEE .
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AR ZPHEY R EREE R XA EREES,
TEHARPET , AR B A A R Z IR N R IR

Ko ZRHEYRERETE 25°C TAEREER
PRO i 2 5 AR A A T A IR BE IR U
25°C, HHEHIFEFRY A AR AR B ol AR KR
W 25°C A KR BEVE Dl 5~40°C Z A" 5 SE 16 4
M BOEIREE g 25°Cal 28°CHT (ML A IS, FEAE 2 T
WRETE 25° CIERIES R TAERKSE,S0CRHERERME K
TRBED . BCULAT AR R AR B B A AR R R R BE
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B A AR TR X AN [ R B TR 1 FH SRS [, %3038 P A
FEHFM AR X AR R R R . AR B
B LA FRHEA TR AR B Bl B R A TR 5 T A iRk AR B AR
A AT AR P BB R RIS ), T ) B L BB L 2 B e K
B W ZFPBRIR , X 22 2508  FTIR R VE A R R A 4
R A R s,

KEB 7 H BRAR IS A AR M 3 P AR K (pH K3
FE 4~6 ZID , {HRA AR E 1 68 7E 55 5 5k
AT AR, ZIX KB &S pH 8 7, EGFKIUE T X
ik, AFRERM,ELZMERELE pH 8 AT EE
P A K0 5 &0 ARHAd) E 3 B AR L TR 38 B A B 45
PR AR R L X R B 2L R 3 A A B AR B X
FRBAEE (T 32 M A 2 RHE YIS MR HHR R

S [ TR AR B %o R ) S0 TR A IR S A ) L SR AFFE B K
225 [Fl— PR B XA [F IR R IR IGCR AR, %R
6 v 2E HL AR 1Y B AR R X SR A R 3R R R T AR A Y
FREN BT . EAR.H AR R SRR
I WMESEF AR R E, GRBE R RN, &
X 22 B Ek B A AT A B R R R A TR e AR P, &
BIEHLAIRC HRRED B TR ARIERERAEK
FRTR . FIH SPSS 19. 0 4TI K % 11, # i I3
LIRS IR, A AR I8 BT 45 TR R X AR K R
. S5REW REIRZE/D . WX R AGREAE R
WHTFEEFEREANEFRERRWES . & LAk, i
B EE G EARE R RIS R R R IR 2% # b,
AR 0. 5% 54k, pH 7,18 25°C,
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Optimization of Culture Conditions on the Liparis Mycorrhizal Fungi

ZHANG Yi-zihan? ,ZHANG Qun’ ,WANG Ping-ping’ ,LI Hai-yan® ,ZHANG Lijie* , QU Bo?
(1. College of Life Science, Inner Mongolia University, Hohhot, Inner Mongolia 010018; 2. College of Biological Science and Technology »
Shenyang Agricultural University, Shenyang, Liaoning 1008663 3. Liaoning Fushun Laotudingzi National Nature Reserve Administrations,
Xinbin, Liaoning 113208)

Abstract; Taking Liparis arethusa mycorrhizal fungi as material, through separation, purification and cultured, using
orthogonal experimental method to set culture conditions that include temperature, carbon source, nitrogen source and
medium pH value, the Liparis mycorrhizal fungi culture system which based on the single-factor test were established.
The results showed that the white or pale yellow colonies of Liparis mycorrhizal fungi showed the uniform radial
outward growth, growth surface of sloppy or rich aerial hyphae with transparent droplets. Through measurement and
analysis of colony growth rate,four factors best level were set the carbon source was concentration of 2% glucose, the
nitrogen source was concentration of 0. 5% ammonium chloride,pH value of 7,temperature of 25°C. Colony growth rate
decreased at faster speed,with the increase in the number of days,and finally tended to a constant value in the tenth.

Key words: Li paris;mycorrhizal fungi;culture conditions;growth rate
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