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A Survey of Root Fungal Resources of Pinus tabulae formis and ITS Relationship

with Soil Physicochemical Properties in Northern Shaanxi

YANG Ren,ZHANG Hao-qiang, TANG Ming”
(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract:In order to investigate the relationship between Pinus tabulaeformis root associated fungus re-
sources and soil physicochemical properties in north part of Shaanxi,the P. tabulae formis roots were col-
lected from 6 sampling plots to isolate fungi,including Shenmu, Fugu, Mizhi, Yulin, Ansai,and Yan’an. A
total of 21 species, 92 strains of fungi were isolated. The analyses of fungi resources and soil physicochemi-
cal properties indicated that in different samples, fungus species were different, and soil physicochemical
properties were significantly different,but no significant difference in different soil layers. Correlation anal-
ysis between mycorrhizal infection and soil physicochemical properties indicated that available nitrogen,a-
vailable phosphorus and organic matter were positively correlated with ectomycorrhizal fungus (ECMF) in-
fection rate. Total nitrogen,total phosphorus,total potassium were positively correlated with ECMF infec-
tion rate in Yulin, available potassium was positively related with ECMF infection rate in Yan’an, water
content was positively correlated with ECMF infection rate in Fugu. In addition, this study also showed

that the distribution of fungi resources of the P. tabulaeformis roots was differently correlated with soil

S EHE.2015-10-28 f&[E HHA.2015-12-25

HETB Mol 2 25 MEAT W BHIF L 30 28 95 300 H (201404217) s B R H AR FF2# 5 4300 H (3117056 7) 5 P4 b A& MR £ K24 18+ B 0F s s 3 4
(7109021503) .

BB WP AR B ) AR 2% . E-mail :879358490@qq. com

* BIEEEE WL B LSRR T ARMRGUE #12% . E-mail : tangmingyl@163. com



204 VU b2 B 2 41 314

physicochemical properties in northern Shaanxi. The ECMF was positively correlated with water content,

organic matter,available nitrogen, available potassium,and significantly negative correlated with total po-

tassium. The dark septate endophytic fungus (DSE) was positively correlated with water content, organic

matter,available nitrogen, available phosphorus and available potassium. Thus, ECMF infection rate and

the distribution of fungus resources of P. tabulae formis root were differently affected by soil physicochem-

ical properties.

Key words: Pinus tabulae formis; fungus resource distribution; soil physicochemical properties; Northern

Shaanxi
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Table 1 Basic information of sampling areas in Northern Shaanxi
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ATEE X /m Ve B /mm 7N
B A 1 344 440. 8 N38°83' \E109°65'
i bk 1121 406. 9 N36°57' \E107°28'
kg 1049 451.6 N37°39' (E109°49’
Sk 2 1389 500 N35°21' \E107°41
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Table 2 Taxonomic status and types of the fungi isolated from the roots of P. tabulae formis

HTH S 5y FE AL FA G
Y1 Suillus flavidus ECMF oI
Y2 Suillus bovinus ECMF Ll NN
Y3 Phoma sp. YY11 =N F Ui NSRS
Y4 Ilyonectria sp. O_2_BESC_883;] A A FUTH JiF 4%
Y5 Penicillium citreonigrum J& A FUIR JE 2L
Y6 Nectria haematococca J A HA GIE LG
Y7 Ilyonectria radicicola cloneH4_4 DSE PUID NI 7 N
Y8 Fusarium proli feratum 9o JE L T AR KNG % %
Y9 Fusarium sp. i A KR
Y10 Fusarium tricinctum 5 JEL L MR R A
Y11 Purpureocillium lilacinum PR A A B Fii NN A
Y12 Mucor circinelloides J65 A B o S
Y13 Paraphoma chrysanthemicola DSE iR
Y14 Bionectria ochroleuca DSE /i
Y15 Mucor hiemalis 3 S L % 9E
Y16 Phialophora mustea DSE % I
Y17 Ascomycota sp. UNEX FECRGA 2012E360 DSE K g
Y18 Talaromyces trachyspermus A LT i b K B
Y19 Hypomyces chrysospermus WA B HEZE KPR
Y20 Ascomycota sp. T4y
Y21 Ascomycota sp. L%
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2.1.2 AdEMsA HE2AHL.2] A EEEEE.

2 # ECMF Suillus flavidus 1 S. bovinus'*, S.
bovinus 53 A 1E M AR MIF A . S. flavidus 53 i 16 %
JE ;5 i DSE Ilyonectria radicicola cloneH4 4 4y
i A A K H M MK . Paraphoma chrysanthemicola .
Bionectria ochroleuca . Phialophora mustea Fl As-
comycota sp. UNEX FECRGA 2012E360 43 #4531
FESEZE AT 2 FERUR AR ™) 5 2 Bl 2F Az LT Pur-
pureocillium lilacinum 53 #5 76 AR M 4« Hy po-
myces chrysospermus A 15 ZE 22 1K 507 5 4 Fip
JBE A B Phoma sp. YY11 43 A 76 0 K HF 4
Nectria haematococca F Penicillium citreonigrum

Y50 A AE 2L FE L GE 22, Mucor circinelloides 43 A 1E

Gz g0 o P A B Ilyonectria sp. O_2 BESC

MR BEEEN RSN

Phylogenetic tree of the fungi isolated from the roots of P. tabulaeformis
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lis 5y A5 7E 22 3, F. tricinctum 43 43 16 # K F1 T
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Table 3 Colonization rate of different sample in Northern Shaanxi
A REIX A SM bk YL K g MZ JEZ YA i4 FG ZIE AS
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EFHL, AFFEX M EHERERDE (P =
0.025), % FEfe i A B A R R R BRI H
o T T AR AR 2 A X — A R R R
LG HES AL E(P=0.146) 352 T4 20~40
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L 2 AT AN TR X A5 il 5 ik 25 R i 3 (P =
0.206) . 4iE %2 fiz fry o A MRER A 5 AN [ 4 2 3 80l 3 it

Analysis of soil physicochemical properties of different soil layers in Northern Shaanxi

ZERARE(P=0.593),
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Table 4 Correlation analysis between colonization and soil physicochemical properties in different sampling areas

A FRE X A7 Y R 3 e X0 AL i A A LR oK
A 0. 655 0. 204 0.995" * 0.339 —0. 445 —0. 144 0.983" " —0.564
i b 0.981% 0.819 0.934~ 0.989 %~ 0.920* 0.472 0.992* 0.435
kB —0.153 0.319 —0.174 0. 986" * 0. 635 0. 286 0.618 —0.455
S 2 —0.363 0.135 0. 388 —0.937" 0.505 0. 878" 0.594 0.475
JiSEay 0. 600 0.757 —0.798 0.997** 0.318 0.761 0. 639 0.967*
I —0.225 —0.818 —0.995" * 0.889* —0.960* —0.999* * —0.655 —0.961

T R P EUE R R P 2Z ] f9 Pearson Al M 5 IEAB R 7% 1EAH ¢ . (B R 7R SR OG5 » RIRTE 0. 05 K COUMINAR B) b 2 35 AH K5 % * RORTE

0. 01K F UK S F B M. %5 .
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FRACAE BT A AH S A B A 6] Ko ECMF 5 &K & |
AHLET AR A A B i R OEAR G, e E i
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®5 EERABRSIEEAERMBEXMEO~20 cm B
Table 5 Correlation analysis between fungi and soil physicochemical properties in Northern Shaanxi
TR AR TS L T R U 3 £ oK A BT & AL &gl AR
ECMF —0. 448 —0. 268 0.114 0.523 0.293 —0.093 —0.812~ 0.32
DSE K WA H 0.004 —0.194 0. 644 0.629 0.497 0. 455 —0.545 0.625
A HE M 0. 286 —0.165 —0.061 —0.198 —0.207 0.302 —0.310 0. 049
75 I LA —0. 390 —0.096 —0.980* * —0.532 —0.598 —0.704 —0. 256 —0.632
B, WSS R RIS R R [R] 3 TR

3 #iw 5t

AR AL b DX AA AR B 43 85 92 Bk EL L 4
Sy 21 B, Kb LU A B A1 DSE J& 2 . ECMF f14
A T B A BB AR D . WK RS LD ZE M X )
L AR AR 4 22 o bR K il L 4E ¢ b X (1 B A X6

Ivi) 6 A 1 B S 0 4 2 ) - 9 L 1) 0 A L B
FLR AR RIBCE Y L AT R4 S 1 BB R 2SR
o AR Mk X 2% S (B A KW . DSE . ECMF Al
DA A TR S At TR 1) 43 A R X A L R
AW 5T T BE A [R]AF HL 22 kg T A Sl AR R TR 2
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