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M TTA R X B A& E 2 A KRR

® % B, B 2 WYL, Mo R, F Y a’

L IERITE S EERER R¥E R, 28 IGE 67700052, PG5 & BT, Hr 3kIK 734000)

W OE. ST B ERARM, R L GHER FBE, £ PDA Aa3AA L0z T
LA RAER R ERAASMN AR LEKRG Y0, AR A LR R BB LIRE, EREN &
rEALH LA RS AR FELSL A ZnSO, 2.0 g/L.MgSO, 4.0 g/L.KH,PO, 4.0 g/L.FeSO,
1.5 g/L; &#&E# ZnSO, MgSO, .KH, PO, »A & FeSO, * # £ & kA #H4E A , £+ MgSO, %
=100 g/L B, B 2450k & K4 A RAE W RAER Aot BAESL B 2 A K Praeh KOMRER A
FeSO, >MgSO, >KH,PO,>ZnSO, ; & A& Z A H L A KR B ZF R EF , ARAEEA AL
WIRENER, ZEHAEH 2.0 g/L ZnSO, +6.0 g/L MgSO,+6.0 g/L KH,PO,+1.0 g/L FeSO,,

SRR  TOHLER s far P B RE < s TR 2 A R B 5 IE AT 525
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FT(ELAT B 8 e 2 B AL RARAIR ALy 46965 #35 A
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HE, kG5 1022,

PR IE R 2L B E 200 g, M A WE 20 g, B H
H;JE 5 giﬁiﬂg 20 gJJ( 1 000 mL,pH ﬁﬁﬁo
L2 Rk
L2.1 BRERRE HEMIERER T, B A 600 mL
REFRIE, %65 6 4 250 mL =i, FE 100 mL, 5
FEE ZnSO, ¥REEH 0.0.1.0.2.0.3.0.4.0.5.0 g/L [
Fargk, FRFER 7 BCH] MeSO, f KH, PO, ¥R
0.0.2.0.4.0.6.0.8.0.10.0 g/L %3, FeSO, ¥
$0.0,0.5.1.0,1.5.2.0.2.5 g/L Mg, # 0O,
121°C K 30 min, K G EREIAEREA 90 mm FAR,
FAE 3 ML, ZETCHEERAE T EAEN 5 mm FFAEHE
FEFFTFLAS AL P AT DFEE A AR P o, B F 20°C 35 5%
FaRIESE . MEWH 24 K&, 0 R E &R,
HaERBU+ + " RR B EL, T+ 7 BRE
WA BRAER—RAIAEK.
1.2.2 IEARSEE  PLTEHLER ZnSO, .MgSO, .KH, PO, .
FeSO, AL F, 4% 3 MK, RA Ly 3N IEAC LR

F D,
*1 EXREEERSKE
Table 1 Factors and levels of orthogonal experimental
KT K& Factor‘
| A ZnSOqy B MgSOy C KHz POy D FeSOy
beve /ge L1 /g L1 /ge L1 /ge L1
1 1.0 2.0 2.0 1.0
2 2.0 4.0 4.0 1.5
3 3.0 6.0 6.0 2.0
L3 HdEatr
IR SPSS 19. 0 84 # 4758104 .
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2 BR54WH

2.1 BRHRRBLER

2.1.1 ARRVREE ZnSO, X far vt B 48 < vl 22 £ K 1 52 i
H 3 2 AT 41,0. 0~4. 0 g/L K9 ZnSO, A F| Tt B #8

R A HLERELER BEKER 2.0 g/L

W, B B H e, v, FLE L, B R A 1 d, 2
ARRID 3.3 mm/d, 5HEALBAR 22 B B, B 5
AR 13 ds#BE=>4. 0 g/ L I, 224 KRB # 5%
18 H 32 230, 85 & BRI R 2 d, 35 5% LK i I ) ey
19 d,

*2 ARERE ZnSO, FTHE#k 1022 £ K EZEHIFM
Table 2 Effects of different concentration of ZnSQO, on growth of strain No. 1022
HRHE A RKHEE B WS AR g & s e 1Rl
Concentration/g « L—1 Growth rate/mm ¢ d—1 Germination time/d Colony morphology Growth vigour Colour Overgrow time/d
0.0 2.7 cdC +++ 16
1.0 2.9 beBC 2 +++ 17
2.0 3.3aA 1 LI ++ A 13
3.0 3.1 abAB 1 +++ 14
4.0 2.8 cdBC 1 +++ 15
5.0 2.7 dC 2 + 19

RSB F REARR/NE FRFRTE 0.05 KPHBERR RRAKREFHFRIE 0.0l KFHERBEER. TH.

Note: Different small letters behind the data in the same column mean significant difference at 0. 05 level;different capital letters mean extremely significant difference at 0. 01 level.

The same below.

2.1.2 R[AIHRE MgSO, Xiffar it 2 8 < i 22 4= K ) 2 M)

HiZR 3 AT, 0. 0~6.0 g/L # MeSO, & FIF1if it B+
DBLLE R e B IR A2 A K IR 4. 0 g/ L,
Wi Hoes Wl FL A, s o 1 d 24K

RPN 3. 33 mm/d, 5 HEALBRAR 22 el B 3, B 3R
A g 13 ds MgSO, #BE=6.0 g/ L i, B £24: K
BTSN HIT iR 32 B0 H] B RS 2 d, BRI s
Al 23 d, #E=>10.0 g/ L i, 2242 1R K

*3 AERE MgSO, M E#k 1022 £KEEHIF M
Table 3 Effects of different concentration of MgSO; on growth of strain No. 1022
HRHE HRHAE [ WEES EX S B KRS R]
Concentration/g » L™1 Growth rate/mm + d—1 Germination time/d Colony morphology Growth vigour Colour Overgrow time/d
0.0 2.70 cC 2 +++ 16
2.0 2.87 bB 1 ++ 14
4.0 3.33 aA 1 R , 8 5e 8 ++ A 13
6.0 2.80 cC 2 +++ 17
8.0 1. 80 dD 2 + 23
10.0 - 4 - WH -

2.1.3 AFRWE KH, PO, Xffar it 2548 < pf 22 4 K
Mal  E3R 4 FIAL0.0~8.0 g/L KH, PO, & F| F1af it B
R R AL E R W2 AR YR E R 4.0 g/L
B AT RIE H oo, W%, FLEa 6, W R RHE D 1 d 22

AR 4.3 mm/d, SHEL A 22 R B,
BEFR LK I ) 2 12 & KH, PO, #E N 8.0 g/L i,
WA RZEHTZNE, B A S 2 d; kD 10.0 g/L
i, B SR ML I IR) O 18 d, il 22 AR K .

F4 AERE KH, PO, 3t HE ¥k 1022 £KZ BRI
Table 4 Effects of different concentration of KH; PO, on growth of strain No, 1022
/353 HRHAE W & B R] WS AR Hifa, KRS R]
Concentration/g » L™1 Growth rate/mm + d—1 Germination time/d Colony morphology Growth vigour Colour Overgrow time/d
0.0 2.7 dC 2 +++ 16
2.0 3.6 bB 1 ++ 14
4.0 4.3 aA 1 R , 8 5e 8 ++ LN ] 12
6.0 3.0cC 1 +++ 15
8.0 2.9 cdC 2 +++ 15
10.0 2.7 dC 2 + 18

2.1.4 ARRIVREE FeSO, X7 it 28 G 1l 22 4E K 1 52

f 3 5 AT H1,0. 0~2. 0 g/L K FeSO, A | T i B #8
R A HLERELER B EKER 1.5 g/L
i, PETERE H e, W% FLE 6, B R IR 1 d, B 22
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x5 AEREE FeSO, & #k 1022
ERKEEHRMN
Table 5 Effects of different concentration of

FeSO, on growth of strain No. 1022

HRE AREE BRAE ERBES AKE KRS R]
Concentration Growth rate Germination Colony Growth fﬁ@ Overgrow
/g* L1 /mmed! time/d morphology  vigour Colour time/d
0.0 2.7 cBC 2 +++ 16
0.5 2.8 beB 2 +++ 15
1.0 3.1bB 1 ++ 14
1.5 3.5 aA 1 R, ke ++ A 12
2.0 2.9 beB 1 +++ 13
2.5 2.1dC 2 + 15

2.2 IEZCSLREER

N 6 W] LLE H AR oL K H IE 38 4 A X i
MBS R 2 A KRR, & B 2 KN
R,>R,>R; >R, , BHA % H &K i ERIF . D>B>
C>A, H£REHHEMAKF R 2.0 g/L ZnSO,.6.0 g/L
MgSO, .6.0 g/L KH,PO, .1.0 g/L FeSO,, M3 7 L4
FHLIERRHA R P=0.000<C0. 01, 4 41 & 2 [B] B 78 22
AREEZERFRHTHREEZERKE WHARAE
BB TAER, BEERNE A HR:2.0 g/L ZnSO, .
6.0 g/L MgSO, 6.0 g/L KH,PO,.1.0 g/L FeSO, ,

*6 EXRWER
Table 6 The results of orthogonal test
K& Factors WL KR
- A B C D Myecelial growth
ZnSOy MgSOy KHz POy FeSO4 rate/mm » d—1
/geL-1 JgeL-1 /geL-1 /geL-1
1 1.0 12.0) 1(2.0) 1(1. 0 0. 3453
2 1 2(4.0) 2(4.0) 2(1.5) 0
3 1 3(6.0) 3(6.0) 3(2.0) 0. 2893
4 2(2.0) 1 2 3 0. 2370
5 2 2 3 1 0. 3700
6 2 3 1 2 0.1780
7 3(3.0) 1 3 2 0. 1670
8 3 2 1 3 0
9 3 3 2 1 0. 3333
K 0. 6346 0. 7493 0. 5233 1. 0486
K 0. 7850 0. 3700 0. 5703 0. 3450
K3 0. 5003 0. 8006 0. 8263 0. 5263
k1 0. 2115 0. 2498 0.1744 0. 3495
123 0. 2617 0.1233 0. 1901 0. 1150
k3 0. 1668 0. 2669 0. 2754 0.1754
22 Range R 0. 0949 0. 1436 0. 1010 0. 2345
FEWRIUF
Primary and D>B>C>A
secondary order
K
Excellent level A B @ Dr
A S
Excellent A2 B C3 Dy
combination

x7 FESH
Table 7 ANOVA
T2 - J5 F
Tr 2RI HERE  HEH FfE P1H
Type III sum
Source Df Mean square F value P value
of squares
S AR R
0.4712 10 0. 047 42 417 036. 800 0. 000
Corrected model
#REE Intercept 1. 229 1 1. 229 1. 106 0. 000
T Repeat 2.222 2 1. 111 1. 000 0. 390
EXAE
0. 471 8 0. 059 53 021 295. 750 0. 000
Quadratic combination
iR2 Error 1.778 16 1.111
BF Total 1. 700 27
BIE S
0. 471 26

Corrected total

AR ARG .

Note,Dependent variable was growth rate.
3 g

R 45 B % 8],0~4.0 g/L ZnSO,.0~6.0 g/L
MgSO, .0~8. 0 g/L KH,PO, .0~2. 0 g/L FeSO, ¥A&F|
TR 2 Ak R EFRELAK: Y i
ToHLER U BE 43 31 >4. 0.6.0,10.0.2. 5 g/L B, 224 K
B HAZ 2 ME. A 5T IR R R,
0.2.0.5.0.8 mg/mL ZnSO, #1 0.5 mg/mL FeSO, {¢#t
B 224K ;0. 8,0. 2 mg/mL FeSO, Xt B 22 A4 K iy 5 Wi A
B3,10.0 g/L MgSO, 8% KH,PO, Ml @244+, K
I IRBEBR ZnSO, JFeSO, Xof 12 B 1 22 28+ 1 il 25 57
LR/ DN ERFFERIAMGES R, HEIMR G iR
T 4 PhTCHLER T 122 A A 22 A e R 5 M 91 L, PR UE S
TREELHIEAANTEEZNHSFEERELY
AR,

AR B YR F IEAS 204 B8 07 12, DT 4 R
PLER X T 224 K S e, 435 SR 3R A O AL R X o o
22 K EE R A K /IME IR R FeSO, >MgSO, >KH, PO, >
InSO, , AERIHEH 2.0 g/L ZnSO, +6.0 g/L MgSO, +
6.0 g/L KH,PO,+1.0 g/L FeSO, ,{H 8. [H & iR 4 & P
2.0 g/L ZnSO,.4.0 g/L MgSO, 58{ KH,PO,.1.5 g/L
FeSO, A BfEm 2 & SEKMBERE. W
I, TE AR SE 5 5 B ) R I 45 SRR A, H  MeSO, .
KH, PO, N5 & LML ERIR A % 8 22 4 K AR 4
PRV » H A2 A Z AR P 22 A R T B 22 iR 31 T 4R i
EEFKF X UHAR T AEH WA BMZTE
LR SR MR ER T EE P RED , FERTE
RSB A 7 v, BB I X TTHLER R, U
XoF FEALER R BE R/ BURAE A BT AR [R] , R 38 2 5 i L g
TALER LA B & 7= AL AR B A B R, BB B ERSR
e B 30 B 2% PR ST AN I i B AR i S R AL . XX
HEAT bR 5 45 B o JEL 3% % 5 S 0 TR 2 A X

137

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- RAH -

F @ ¥ 2014005):135~138

il R 4 R EHLER g IR AU 1 AR i B R <
BRAE IR X G, AR B KA 7] P A0 AR [R] & ) i 22
FpTEALER 22 18] % 12 81 T 22 A= 4K 114 32 T 8 e e i s
—BBSE . E AN TCHLER, AT O E A A R R
B AT FE R AR R

(Bt R EEZ KRB ERD XFERIMBER
EEETHRE,ZRRHEE)
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Optimization Test of Four Inorganic Salts on the Mycelia Growth of
Lyophyllum decastes

ZHANG Yan-zhen'? ,ZHOU Hui-ming"? , WEI Sheng-long” , LI Qiao-hong®
(1. Department of Agronomy,Lincang Teachers > College, Lincang, Yunnan 67700032, Mushroom Research Institute, Hexi University,Zhangye,
Gansu 734000)

Abstract: Taking Lyophyllum decastes as material,effects of four inorganic salts and their orthogonal combination on the
mycelial growth of Lyophyllum decastes were investigated by L, (3*) orthogonal design on the PDA culture medium in
this study, it could provide the theoretical basis of its high quality cultivation. The results showed that the best
concentration on optical mycelia germination and growth of Lyophyllum decastes was ZnSO, 2.0 g/1L,MgSO, 4.0 g/L,
KH,PO, 4.0 g/L,FeSO, 1.5 g/L. ZnSO, , MgSO, , KH, PO, and FeSO, at high concentration could inhibit the mycelia
growth,and mycelium could stop growth at a concentration of MgSO,=>10 g/L. The cooperative effects of four inorganic
salts on the mycelial growth showed the impact order was FeSO, >MgSO, >KH, PO, >ZnSO,. Mycelial growth rate
revealed that each combination had a highly significant difference and significant interaction. The best combination for the
mycelia growth of Lyophyllum decastes was 2.0 g/L ZnSO, +6.0 g/L MgSO, +6. 0 g/L. KH,PO,+1. 0 g/L FeSO,.

Key words:inorganic salts;Lyophyllum decastes ;mycelial growth rate;orthogonal experiment
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