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Isolation, Identification and Cultivation of Ectomycorrhizal Fungus

Handkea utriformis in the Rhizosphere of Pinus tabulae formis

ZHANG Haoqgiang, YU Hongxia, TANG Ming”
(College of Forestry, Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract; The ectomycorrhizal fungus from Ziwuling forest region on the Loess Plateau was isolated by tis-
sue isolation technique,identified based on ITS sequence,and the cultivation condition in vitro was further
investigated to establish the basis of inoculum production. Result showed the isolated fungus from Ziwuling
forest region was Handkea utri formis ,which could form ectomycorrhiza with Pinus tabulae formis. Using
MMN medium,the optimum pH was 6. 0 and temperature was 25 “C. Growth rate of H. utri formis on
MMN medium with sucrose was the fastest,followed by maltose and glucose,and the slowest growth rate
was for lactose. This fungus did not grow on medium using chitin and sodium bicarbonate as carbon source.
For organic nitrogen source, H. utri formis grow fastest on MMN medium with proline,followed by casein,
and slowest with urea. For inorganic nitrogen source, H. utri formis grow fastest with diammonium hydro-
gen phosphate,followed by calcium nitrate,and slowest with ammonium molybdate. For the first time, this
study reported the ectomycorrhizal fungus H. utri formis in the Ziwuling region on the Loess Plateau,and
its optimum growth condition in vitro was preliminary confirmed.
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T ARSI 7 a0 A T A RS N 2 FhROR
R BT R S E A 200 ~ 3260 1
Rl A= FE ) REAS 5 ECM LB B AN E BRAR S Horp
IRV 2 HmE W E BT, A FE 58 3B
HEARE B T XIRE I i A R A AR B AR
ECM A LIS e 32 48 0 AR 28 ) WIS T R $i s AL 400
Xof 38 SR A IR WS AN A T L A SRR ) A G BB AR )
FE BT 45 A0 R B3 M DA R 3 5 A S A ) P 3
P B2 i 3BT 2 0 A A BT R

ECM EL 1 (1 43 25 F 4l 16 & 25 N R BF 46 3 5%
ECM ECi# /Y i $2 F 36 al . AR ECM H i 4E K
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ECM HIH 5K Z 852 4 i e A= 5 & L AL AR HL
W BN A Y SRR 2 05 AN B . 7 2 ECM
FLIE 95 B8 3G 58 L WROfE . Rtk R R ECM L
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FEAHR R Z o ABEFE 1 AE 778 W AR DX A bR R 4R
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Jit F 2 3 AR X T o il A 2 T 5 O R e R KA
WK 1 211~1 453 m AR RIR 7.4 C LR &
587.6 mm, ERAF ., A AR AR S 0 Il
WA NTTARR B S A2y 53 000 hm? , 5 A TARE
TR 8106 o Jc i DL A £ A B A R 3L A AR (Queer-

cus liaotungensis) \ W ¥ (Populus davidiana ) g
¥+ (Ostryopsis davidiana )™,
1.L1.2 HmXEREESE 201048 AP
) AR ST DXR) R it £ ) £ R Bl AL B A AH 45 5 0 T
L AEMAAAR T B EE AR R FHRORB B 5
T BEAT R C AR IR N O TR B TE
RIZEMER LWL E 2 8 ECM B . R 5 /)
O R B TSR A BRI IR K AR B A DK &
[ 5254, 48 h NEAT 70 B . I RLSE I DNA |+
SAE T —20 CURFE

LB 70 B R L 2103 88 1 1~ SR 3 T T 7
Ja - KRR BOH B M A 4 mm® BT RSREE L.y
B HER 48 PDA Al MMN' 4 1 000 mL B 97 4%
A 3 mL ZLER M 0. 06 g BE & HK . o B 5%
ML A 25 °CE AR H s B 5%
L1.3 EHEEETE WA FRm 22K 061 S0
BT F LA A Ry AT TTS J3 0 43 A L
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T PCR 971, PCR R H 50 pL & &, Hop 45
0.5 pl Taq B (5 U/pl),2 nl. DNA #Hk,4 pL
dNTP mixture (2. 5 mmol/L),1 uL 5|4 ITS1-F
 ITS4 (10 pmol/L), 5 pLl 10 £ PCR bulfer
(Mg”" free),4 pL. Mg®" (25 mmol/L) il 32. 5 L
ddH,O, PCR %&fF#:94 CHIAEE 3 min; 35 M
,95 CA 45 5,55 ‘CiB k 55 5,72 CHEAH 45 s;
& 72 CHEMf 10 min, B PCR =4 5 pL. 78 1%
T RE AR E S vk (100 'V, 30 min) & i . PCR 4
K AR T AR TR W) AT R I

e ARTHIY TTS Jp 91 $2 52 3| GenBank 48 5 )5 »
12z il BLAST T H g 47 [8] # LE X% 9 A NCBI
T GenBank $4fs 2 N © F R ¥ 51 . Al 5
EE M Clustal X 1. 81 #1 MEGA (Version 5. 05)
HEAT % 23 47 » FH Neighbor-Joining 3 4 # & 48 &
B M, Kimura-two-parameter & %Y 34 5 15 1% IR &5,
1 000K FEALAHEE . 1% Bootstrap {8 VAPEAE &R 4 &
BRI EEE .
1.2 BEFxEEDE#R
L.2.1 EMEREESR o0& Mot n wk &
# MMN B2 |25 CREFRM N RER R 14 d )5
PRI AR 1 om BT FLAR T I L SAT R DE
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1.2.2 BHE IR Q08 E MOl T ROl 3R 3
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TSR R B 10 d J5 I B E TS HA Ok D).
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BROER P, 0K 44 EE AR ESL
3.
1.4 HiEKESSH

I B P R B Excel 2010 %% ¥, {fi F§ SAS
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Pictures of mature fruiting body

Fig. 1
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Fig. 2 One-week old colony of isolated fungus
on MMN (A) and PDA (B) medium
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A LUK H1 26 %E 8 H. utriformis(FRZFTR D) .
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55 B % L.ericaeum(DQ112606.1)
92 ) 5% L.ericacum(DQ112605.1)

B %) L.ericaeum(FJ481030.1)
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3 HT rDNA ITS J¥ 544 # 1) R 50 K 7 W
Fig. 3 Neighbor-joining phylogenetic tree based on rDNA ITS sequences
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A, B. Different ectomycorrhizal morphologies; C—F. The results of root staining:a represented ectomycorrhizae;

b represented extraradical hyphae;c represented mantle;d represented internal hyphae

Fig. 4 Ectomycorrhizas formed between H. utri formis and P. tabulae formis
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Fig. 5 Growth curves of H. utri formis (A).the effect
of pH (B) and temperature (C) on its growth
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Fig. 6 The effect of different carbon sources (A) and

nitrogen sources (B) on H. utri formis growth
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