Pidb bR B2 4R 2020,35(2) : 142-148
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2020. 02. 21

BMANEER _BEBREFFGHMAN

/?\)3’&41 E»\D@él @35(/%“ 715 ”X 9]3/7]%\ %??2’% EU:JZ

(L ARRIAR M R TR A AR ML) SRS AT B8 SE 90 %, bz 5 XU BRI 22 B2 . 2R TN 5106425
2. VAR MBI R 2 M2 B, BRVT H B¢ 712100)

B ERHAEMALAR AL EORERZ R ESH AR A LA RA LA ARARLNLELR
WERAF R AL R A, KRR BARERARARZSR, BT R R E R E(20,25,.30,35°C) ., pH {4
(4.0,5.0,6.0.7.0.8.0) B R (F] & 48 A L F 45 HEBE R SUEA LR R (BFR A
7N ﬁﬁi%’é R M A R EQRAEG ). —*fii’ (80,100,120 r/min #= 140 r/min) %

ik%%m FEESEEL. NEEIRSERK.KAEF _ALENEXRNTY R, &R
ﬁmw_ FEAEREBRARE KRG MMN 32 5% & 3 48 ik@ikﬁ %i%zﬁﬁL%
iﬂwﬁﬁﬁﬁﬁdﬁnnmiﬁéﬁiﬁ&ﬂﬁﬁﬁéﬁ,nmﬁﬁ% A FiETAKEEA

3M;ikr%%@Mﬁ%kﬁika%6o~7or&%ﬁ%&ano%ﬁ;ﬁﬁﬁzkﬂ
G EMM S KSR B E FI2 5 48.22% F0 75.78% , M A EZ T AN A LG A4
HMRAAERERES BIET ATl A KGR BEER, Al A A A F O AR A AR R /f?é’ﬁ%i

A R AL AR IE
KR AR NELR; AL E ALK L
hE 4K E.S763. 15 3t?ﬁ$x.u 3:A XEHE:1001-7461(2020)02-0142-07

Optimized Culture Conditions of the Endophytic Fungus Umbelopsis dimorpha from
FEucalyptus Roots

LIANG Jing-wei' , WANG Si-jia' ,HU Wen-tao' * ,XIE Xian-an' , CHEN Hui’ , TANG Ming’
(1. Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm ,College of Forestry and
Landscape Architecture , South China Agricultural University ,Guangzhou 510642 ,Guangdong ,China;

2. College o f Forestry , Nouthwest A& F University ,Yangling 712100, Shaanxi,China)

Abstract: The objective of this research was to find the optimal culture conditions of Umbelopsis dimor pha ,
and to lay a foundation for the study on the endosymbiosis mechanism of Eucalyptus fungi and the actual
production and application of endophytic fungi. Endophytic fungi from Eucalyptus roots were cultured in
solid medium and liquid medium. Then, we investigated the effects of different carbon sources (glucose,su-
crose, maltose, mannitol, fructose, lactose and sorbitol), nitrogen sources ((NH,),HPO,, (NH,),S0O,.,
NH, Cl,ammonium oxalate, urea, tryptone and peptone) ,temperatures (15,20,25,30,and 35°C),pH (4.0,
5.0,6.0,7.0,and 8. 0) and rotational speed (80,100,120,and 140 r/min) on fungi growth. We measured
the shoot and root lengths of Eucalyptus to explore the effect of the inoculation of U. dimorpha on Euca-
lyptus grandis at the same time, U. dimorpha could grow in MMN medium with different carbon and ni-
trogen sources,however,the growth rate and biomass of U. dimorpha were significantly different. The best

carbon source was lactose,and sub. optimum carbon source was glucose, the best nitrogen source was pep-
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tone,followed by urea. U. dimorpha grew and performed well when the temperature was 30°C. The opti-

mum pH for the growth of U. dimorpha was 6. 0—7. 0. The optimal rotational speed was 80 r/min. The

shoot and root length of Eucalyptus increased significantly by 48.22% and 75. 78 % ,respectively,after in-

oculating U. dimorpha for two months. We preliminarily determined the optimal culturing requirements of

U. dimorpha under control conditions, and also confirmed the promotion effect of U. dimorpha on the

growth of Eucalyptus,which would provide a theoretical basis for the physiological and biochemical resear-

ches of endophytic fungi in Eucalyptus and the development and utilization of endophytic fungi resources.
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Fig. 1 The colony morphology of Umbelopsis dimor pha on MMN

medium with different carbon sources for 25 days
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Fig. 3 The colony morphology of U. dimorpha on MMN

medium with different nitrogen sources for 25 days
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Fig. 4 Effects of different nitrogen sources on the

growth of U. dimor pha
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Fig.5 The colony morphology of U. dimorpha on MMN medium

with different temperature for 15 days

2.4 AEpHMN _BEEEEKWZN

BRE: 2 40 F . M A% pH 4. 0.5. 0,
6.0.7.0 F1 8.0 A[EH B MMN K5 5% 3t I 19 3 V%
JEAME 6 i, pH X BRI &4 KA B
M (K 2,P<<0.05), 7E pH 4.0~8.0 WL N .
TR ES AR, HAERKRER M AEY &Y pH
1) 348 R 2 B e 1 KU s/ i A, HARAE pH R7.0
KB f R AE  H AR TE pH 6.0 I b pH 8. 0
o U] Y < Sy v M Al R T
2.5 AEEEN_BEEERKNZIN

e M AE KA W E R (R 3,
P<C0.05) , R & A N 80~140 r/min B
FEl P 87 AR A L H R TR S R 1) A B B A 1
R BRI ) L A R A g Y A i G
S UM O TR AT G 0 B 30 R o A K o i e
> 80 r/min,



146 PG AL AR Be 2 i 35 %

B6 —REEHELRR pHMMN EHEEK 15dW
BEES
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MMN medium with different pH for 15 days
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Table 1  Effects of different temperature on the growth of U. dimorpha

g/ C 20

30 35

29.00+4. 54¢
0.8440.17¢

KWt/ mg
ARKHEFE/ (mm-d D

85.75413.37b
1.95+0.23b

91.75+6. 99a
2.30£0.12a

155.00431. 18a
2.15+0. 04a

TE /NG TR R A (5] i B %) — A0 A R A Y W Y 22 7 B 3 M (P<C0.05) . R I,

Fx2 pHW_BELEBELERKHZM
Table 2 Effects of different pH on the growth of U. dimorpha

pH 1.0 5.0

6.0 7.0 8.0

101+40. 88¢
1.9340. 10c

KWt/ mg
ARKHEFE/ (mm-d D

1484-25. 02be
2.0040. 10be

1934-20. 89a
2.184+0.05a

178£11. 32ab
1.91£0. 24ab

165418. 05ab
2.112£0. 04ab
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Table 3 Effects of different rotation speed on the biomass of U. dimorpha

T/ (r » min~1) 80

120 140

271.50418. 00a
38.7943.00a

Y/ mg
K E/(mg e d D)

223.752£15.00b
31.9642. 00b

189.00=5. 00c
27.00=%1.00c

201. 25229. 00bc
28.7544. 00bc
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Table 4 The effect of U. dimorpha on the shoot and

root length of E. grandis
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T B AT ZE 7= AR . R BB T 5% v & 0 T4 5 3%
I VD 1T AR B 2 ASCIRAS A6 BT 199 I 3 0T 3
HTETREN . % 7 E RN R IE AN EE AR, A
WF5E R < i ) i i S R A R RO R R
FOXT B R AR FH 2 A0 L 22 L BAIR A AL AU L B
SRV AR

Rk 2 52 ) A A T AR L T A A R A AR Y
BREZ —, XIBREE" B8 & B 28°C 1) B i A
A (Serendipita indica) 4= < f5c b W 1Y) T 22 B
Z. 5k B E B9 K B 5 B ¢ (Chaetomium
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AR B A 35°C I B AR A AL H 25°C I 0 AR
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1 5% — 72 v i -

pH 52 M BB AR KR & B L 2 5 IO I e
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R A= 0 AR A ) 3k B e KA. T AR SO
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HER AR FR i AR, R I AR B T A9 4 4
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AR AW 1 300 00 . . A I A IR S A N AR

HE BBk B (Epicoccum nigrum ) % dy Ml #4
(Platycladus orientalis ) $h W =K AR HEEH .,
A o DU 2 R AR TR AR AR
1240 261200 %ok B b s DX I A% (Pinus tabuli formis) )
WA A Mg N A H (dark septate endophytic fungi,
DSE) i3 & B , DSE 5 & 7K & A7 HL BT 3 SR
TR AT S AR OC . ASHIESE h R Ay
PEE T B AR AR FUBR . SR 32 T X A 4
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