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Abstract

The species and distribution of mycorrhizal fungi were investigated in 13 natural communities in
7 regions of western Jilin province. 8 mycorrhizal fungi species were found which belong to 3 ge-
nera. There were the most abundant species of Glomus, 75% of all species. The maximum species
richness of mycorrhizal fungi was 5, and the highest frequency of species of Glomus was 76.92%.
The average infection frequency, infection intensity and spore density of mycorrhizal fungi on
poplar roots was 49.44%, 37.59% and 22.08, respectively. There were significant positive correla-
tions among infection frequency, intensity and spore density; the maximum correlation coefficient
was 0.863. The results showed that there were abundant mycorrhizal fungi resources in poplar
communities in Jilin province, which provided a theoretical basis for further utilization of poplar
to improve saline-alkali land.

Keywords

Mycorrhizal Fungi, Populus, Species Richness, Correlation Analysis

SR ENEEPEREE
AHiRT

RRAB, KX, FHEY, Fma', Eee
VBRI R, EAR K&
EAE AR, SR KE
Email: 707769540@ qq.com, ‘panyanyan123@126.com

Weks . 201945 H8H; FHHEM: 201945 H22H; kA HH: 20194F5H29H

TEEE .

SCEGIA: KON, KOCK, MR, I, W SRS b AR R SR ). AR, 2019,
8(3): 278-285. DOI: 10.12677/br.2019.83036


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2019.83036
https://doi.org/10.12677/br.2019.83036
http://www.hanspub.org

(NG

R

A FESTHRETR7MX13ANEEH, AETHNEREEHMENI A, HECHEREE3ES
f, HAERZHRRERRE, SEMEHN75%, EFFERERERT, HREEYMEEERKMENS,
REBBYUMHBINIEREN76.92%, &5 SEHREETHMRRAEIAEFIIER19.44%, &
Yol P IME N37.59%, T HEFHMERN22.08, SEAEREFRLMNE. RRAEBERTEE=
E2 B ERTEEME, HELEEBEKRERHN0.863. LRRPAEEHEAERHREEFEERESTH
EIREERIER, NiE—PR BN R SRR EE K.

Xiia
HIREE, BN, WMEEE, HRET

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

MERAR R R IE S NI R Z o0 A T L3 B S YR BOVEVINMAENZ —, 54K
2R RSV SRR R[] T AR AR R 225, AE A [R] X P T HR T A SR A0 A1 i A
A, BES R HIAN E T 25, WM & R R [2] [3]. fEARES T, FRKENWMEE
B T ARG UL AR Ge st AR AN R o TR MR 0T ) SRR A AN B2 A BRI b, IR 32 5
{5, IESEINEEA T HIREMA[4] [5]. UTEEoK, AM HBEAEEROM . iR i, SR E . DUR Tl 4lX
SR BRSO FT IR 6] 1 A AR LT ) B A M BR R B RIR A S R 47,
HA BRI A, At — D IF R A A AR ECR 56

TR VU T BT B, n b A ERARURAR IR SE R RSN, AR RGBT E, B ERIN
ANFEFE LRI AL [8]. BT i B BRAE RIE, & 75 MR T G ARG AL I 32 EER A, A AR BT
FE, REREIFRUMA9]. AT FITREH I MM AR A R A, TR IR AR AM X
ARSI, J9idt—DF A 25 R i 52 (4 AR 1K 4

2. 5
2.1. RAEM S

RRSFEWIFIET 2017 9 H, X EMRETEES 7 MHIX 13 MEEVELE DFEATREDIF, HMEXT T
WERBVEIAT R Y, BREKETRZEIT 2B B KETR L BT P g k. RETR %L
B R EpGE AR KFE TR 2 EL0g R b e AR A IR TR EL P gl bk . A8 S 11 i 6 B BT
PP ARAR R AT B AT BRI PR AR R LB A R R TR LR G AR K
TR GR AR K 2T o AR K22 i AR R R AR 2 T < B P 2l K

2.2. REFH*E
X 2 H B AR MM B A AT PR Y, %8 25 om x 25 em OHURETHIRY, BEBR2FEHL B R, &
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HRZEL 2 cm, RAM R AHRIZE 20~30 cm, HU14)2 Kg, A CEHERITFFIEFELS T, 8 FFR
WURARIT (], Moty & B ASE RIS VE RN 5L o 8 TR HUS OB A AR R (B S0 == 475256, 75
W LB TR AR R AR DKESER: TERS(FAA B2, PRI 3 IRE L.

Table 1. The information of sites where mycorrhizal fungi resources was investigated in rhizosphere of Populus

= 1. ORIRFDIREREE FREE S ERMER

X R i3 7Y 1

K& Ao BIF w4 i U bk 44°17'N, 125°19'E
K& ez B P TR e it bk 44°17N, 125°19'E
K Aoz LG R A T i bk 44°64'N, 125°12'E
K& AR 2 PG i 4l bk 44°64'N, 125°12'E
Fa I KIEE N+ NS F b ke bk 44°85'N, 125°02'E
Al (i8N SR s Fo b ke bk 44°86'N, 124°51'E
Fa 5 iR L TRl A R bk 44°86'N, 124°51'E
FAJE AR KL T e e bk 45°29'N, 124°50'E
FAJE AR K A R bk 45°29'N, 124724'E
PNS KX Fo b ke bk 45°49'N, 124°25'E
PGS KX TR i bk 45°55'N, 123°33'E
Ktz &1 W T bk 45°55'N, 123°32'E
NS FEpaL: T e ke bk 44°29'N, 123°46'E

2.3. ML

2.3.1. AMF BF 58 &%

AM T T3E4T 20 B SR FH R 0 THT - BEREET 000101, AR DU ZMEFREL 100 g HKE, TBONUE &I (I BEAF
oK BEATHERE, SRIEVEML 30 min, 4303t 0.8 mm, 0.25 mm A1 0.05 mm KI5 T, KE0 LA N B 0
o, HE A 3000 r/min, B5.0 3 min, EfE EIEWR, I S0%MIREREE ST, [FIFERE I A 3000 r/min
B0 1.5 mine 48 BIEWRIE 0.05 mm TR BRI T AR RS N TR A 8T
I 7 fF-%% B (SD, spore density) FI4) 3= 5 (SR, species richness).

T KA 100 g W LFEN AM HEHE 7285

SD = AM E BT Yk 91 5. 40/100g 14

YRR RIS ERE A 100 g BB EH T AM B YR EI%E

SR = AM H.1# it ¥ Fh % B

FEARRL B R e MBI R TR B, EME LS. FABRCHEE T E T4
# v b, I PVLG. PVLG I Melzer ilifIflbr A, MRIBAT IR B, KM, BE. NEWMER
MR, 2% Schenck Al Perez [11]H1 “VA BB % F M7 o DL [E BR ARG B AR 30 B A5 0
(INVAM) M35 _ESR At % R % AMF #H47% 52, %1 Morton F1 Redecker [12]f143 2R R4t %F AMF #H4T
BEmk.

2.3.2. HRIRARIER. FEMERER

SERAPIAR 2K H KOH 3B W] - FLER H il BR M b 40 e (i it AT Yo [ 12] 0 B B AR R DA 1~2 em
MIRR B, ZRTB/Kde 5 K HARBUBRN 10% KOH ¥, W se AR, BUE T 90°CKR#+ 60
min, ZETKMEE 5 U, BONIRE XU ZK (H00) 304K 20 min Ji&, FEKIETET1E, N 2% 5 BR(HC)
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AL 4 min, FRERMEIH, INNECE L BRI il LI T (85%FLER 500 ml + H i 500 ml + 7K 500 ml + P&
PERZT 075 @), ARIGTE 90°CIKIHA h 4k 4 44t 30 min. HUHAENE, FCEEFLER H MBI (1:1) hiR i it .
AR AE AFLIR H VA R B AT S s RN RE A BE AL I 50 SRR B, FE I T Mg R R IR e K
FE(PA mm 185%), Hid kA= YR BEEUR S AR Be A . 4218 A S0 h B2 Y4 R (Colonization Rate, CR %) Fll{Z 44
i & (Infection Intensity, 11 %), 0 F:

RGAAF = ([RGB SR B < 100

RGLTRSE = (RYMRK/EREK) x 100

2.4. FHE

HAEfEH SPSS 19.0 BEATALEE, [RIN FIRIZPERIAE, 04 VARGUIR . RGOSR S T8 =%
IR A

3. ERESH
3.1. it AM EEMES

IO ARG TEHS 7 AN X 13 ANEEE R AR AT AR PR A AR BB R A, W20 1R T i IX
R AM BB IFIE, 455 0AE 2. JLEE H AM HR 3 8 8 F, H A BREE & (Glomus) 6 P, BRI
REFERLEEREEG. fasiculatum). BINEREFE(G. aggregatum). FETHERTEFE(G. mossea). T ERFEE(G.
claroideum). WERFEFF(G. geosporum)~ WMNERFEEE(G. microaggregatum), 5P 75%; LIHREE)E
(Acaulospora) 1 i, NNCEETCHEFEEE(A. laevis), 7 SFPEHT 12.5%; FKRERFEE R (Paraglomus) 1 i, HE
KERFERL(P. occultum), 7 SMEN 12.5%. A RERF ST, AM REYMEEER/MERN 1, HIR
FERIER 20K 2 BIF 2 Erh g b soRMEN 5, tHIfEH SR 3 (R B Gt #m) . fEfrE
MR PR LK AM BT, BRERRWA LB s, o RAIRERAE 10 MEERE
s L, AR 76.92%, HUGERAIRIEGMBEPIERIER, UM 46.15%, WU ERIER (1
U f A, RN 7.69% (ILFE 2).

Table 2. The resources and distribution of AM fungi in Populus
2. B LTIE AM EREFRERMX S

R4 224 WAL £ Investigation sites s
Genus Latin name 1 2 3 4 5 6 7 8 9 10 11 12 13 Frequency (%)
PRI BARIER(G. fasiculatum)  + + +  + + o+ o+ 4+ + o+ 76.92%

(Glomus)
RMNBRFEFE(G. aggregatum) + + o+ + o+ + 46.15%
PEVEERFEET(G. mossea) + o+ o+ + o+ + 46.15%
T EREE(G. claroideum) + + + + o+ 38.46%
fu TR
1@&%%@ + + 15.38%
(G. microaggregatum)
HiERFEF(G. geosporum) + + 15.38%
.
T #ER B TATIELS (A, laevis) + + 15.38%
(Acaulospora)
KIRFEE
FORBEIR PSR ERFEE(P. occultum) + 7.69%
(Paraglomus)
IR E Species richness 2 1 5 2 3 2 2 4 3 3 2 2 3
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3.2. it AM EEREFALZME R

TEFTAE R EETE T, A AM BUE AR R AR YR VE Y 30.00%~71.33%, “FH1H N
49.44%, 1YL 9.33%~50.67%, “FIIMEN 37.59%, T % EIEREN 12.33%~35.33%, “FH1{E
A 22.08 (JLF 3).

Table 3. The resources and distribution of AM fungi in rhizosphere of Populus
F 3. JFPEH SRR ARIIIE . REBENRTER

o R R T _
Colonization Rate CR (%) Infection Intensity II (%) Spore Density SD (No./100g soil)
1 30.00 +2.00 22.00 +2.00 12.33+£0.58
2 3333+1.16 14.673 £ 1.16 21.334+0.58
3 50.00 £ 2.00 34.00 +4.00 16.67 £ 0.58
4 42.67+1.16 29.33+1.16 23.00 + 1.00
5 49.33 £3.01 38.00 = 2.00 22.67+0.58
6 42.00 = 2.00 933+1.16 22.67+0.58
7 42.67+1.16 30.67+1.16 9.00 £ 1.00
8 52.67+1.16 42.00 +2.00 24.33+0.58
9 48.00 +2.00 42.67+1.16 17.67 £0.58
10 71.33 £2.31 50.00 £ 2.00 35.33+£0.58
11 63.33+£1.16 50.67 £1.16 28.00 = 1.00
12 65.33+£4.16 48.00 = 2.00 30.00 £ 1.00
13 52.00 £2.00 47.33 £3.06 24.00 = 1.00
Bt 49.44 +11.83 37.59+£10.92 22.08 691

3.3. B AM EEERELEXESTHT

EFTAE M ETE T, SFES AM EREFERINR. RY5nE 50 T8E =42 02N EE FH
XK, MR RBIEKAEN 0.863 (IRAAIR S5Z G 2), Bl AM HIZRIKMR ZEERL, HESERE
1R B A (LR 4).

Table 4. Correlation coefficients among infection frequency, intensity and spore density in rhizosphere of Populus

F 4. JFPEH SR ARIINE . RIREMBTFEEEAXMEDR

IR 1R G ATR 12 Y g
1R YL 5 0.863"
75 % 0.764" 0.634™

THE 0.01 AU R R
4. g

HARFLh, JTIZfEEE AM HE 5ES WX R[13]. AM B g T 5w, 534
VI 2 REMELE — EFRE FUE AM B2 FEME[14], ARG S EYHRE AM 54 R EE AR E .
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Bib & — PN AMEBARIEY), AM B LA R N I B IR 2R, N5 R e B2 K
BOEREAN, A A UK I AM LA 1 AR R 08 (R B A KRS TR [15]

TREXT AM E BT 20 20 80 AT i CHRIERINT 7 J& 99 Fi AM HIA[16]. 5KIFEK[17].
ELII1815FREAT 1 LUALTT ARG R . A rh 45 X Oy 2 14 [ Y B i MR R R I 2, 4l AM
HB SR, &AL 13 A E B,

RGN Bt BB, B NSNS RHE N E 2K, IF5% “VARRAEFSET
W75 AR [ B A B AR B B AR O (INVAM) I B3RS e R 6 AMF 3ET %55 . AT,
RPEE AN F v, e AM BHEE 3 8 8 F, HAERIESE & (Glomus) 6 T, ToIITES J&(Acaulospora) 1 i,
KIRIEF & (Paraglomus) 1 Tt XM AR B MAAIR 2, FIHERER T, BUISEE[19]ERTEA )
M e R BAME AR ECB 11 o XM VAR K S EM R, RN 75 0 1 1) B WU S FFEREAT
SREHT, RE W DA S e i 7, A5 58 45 RBO TR AT 58 .

XFEARETEE 7 AN HBIX 13 MR R AM B TR A, R ILLE 5 R4 70 8 sh sk - th AE AR AR
FEHR AM HF T, IR, WELEPRAETHEER A SE IR R R ER AM &
W, SR B IS e, R AR R (G, fasiculatum)E 10 NRAERE RUh B I, AL
L F) 76.92%, FTREY ML IX A UL H B A, X5 £ HE (20106 5 MR 74 B SR Ak o B 5 SR ST 4 R B
R T A5 [ 21 BT = A P R 3 o MR T AR B O BRI DL T A RIRE B 218, 3R A E Y 32 Fh
AR LR, Hr BRI B (Glomus) 24 Fio T I 2 S5 [ 227 %08 35 [ 6 st 398 rh WA TRTAR 187 PR ol J8 AT 17
9T, SPERKILER DR . S AR, P AR AR KR AM HBE, FRET R (Glomus) i) BE VI IR EE (G
mosseae) W& 73 A b ) 2 Al . BEVEIREHBAEAM X B E WIS, — Lt by EIREE L HT
bR I F23] [24], I H I ERPEE 2 B IR AHLIX (1P FR(25] [26].

T AM BT 1) 200 AR s CER, AWFFE R, &R AR R B AR
R, 7% BETE A 12.33%~35.33%, Kk, SRZLM LT PR MR RE 2 R AM EL 3 S 5H A%
B FEEF N — IR TR, AM ECEE A AR R {2 G AR R RS Gl o B A 25 S T A A
AR . SRR AM HE RGN R GeaR B 5] 78 B =38 Z A S B B3 IR SG, B AM 1R
R R EB S, HAGFR ERBEMKEBK. AF AM BEEXAH R G EAF27],
X IR A AN AM B TR 1) 55 A 2 0 4 G0l B2 [ 28], 95 AR AR AR K I 3 S A RN BR B R A AR KOG 2R [29] 6
LA BIE AR TR E FR T R R EE IR AM BRI, (HR2 YA KL S EmiE A 55[30]
[31], TEEE LML E . AT SRR 13RI AM WA A B R FEARIRAE I [32].

e HE

M A VEAT W BT DU BE A AR AR IE MREOR B TE ;. - =T0H - ARAETRT Eh it
AR FLCRBAR K 5 EMRIE.

SE

[1] Mangan, S.A., Eom, A.H., Adler, G.H., et al. (2004) Diversity of Arbuscular Mycorrhizal Fungi across a Fragmented
Forest in Panama: Insular Spore Communities Differ from Mainland Communities. Oecologia, 141, 687-700.
https://doi.org/10.1007/s00442-004-1684-2

[2] Jansa, J., Mozafar, A., Anken, T., et al. (2002) Diversity and Structure of AMF Communities as Affected by Tillage in
a Temperate Soil. Mycorrhiza, 12, 225-234. https://doi.org/10.1007/s00572-002-0163-z

[31 Lugo, M.A. and Cabello, M.N. (2002) Native Arbuscular Mycorrhizal Fungi (AMF) from Mountain Grassland (Cor-
doba, Argentina) I. Seasonal Variation of Fungal Spore Diversity. Mycologia, 94, 579-586.
https://doi.org/10.1080/15572536.2003.11833186

DOI: 10.12677/br.2019.83036 283 JERZIEERTI


https://doi.org/10.12677/br.2019.83036
https://doi.org/10.1007/s00442-004-1684-2
https://doi.org/10.1007/s00572-002-0163-z
https://doi.org/10.1080/15572536.2003.11833186

(NG

(8]

(9]
[10]

[11]

[12]
[13]

(14]

[15]
[16]

[17]
(18]
[19]
(20]
(21]
[22]
(23]

[25]
[26]

(27]

(28]

[29]
[30]

[31]

Entry, J.A., Fuhrmann, J.J., Sojka, R.E., et al. (2004) Influence of Irrigated Agriculture on Soil Carbon and Microbial
Community Structure. Environmental Management, 33, S363-S373. https://doi.org/10.1007/s00267-003-9145-y

Nilsson, L.O., Giesler, R., Baéth, E., ef al. (2005) Growth and Biomass of Mycorrhizal Mycelia in Coniferous Forests
along Short Natural Nutrient Gradient. New Phytologist, 165, 613-622.
https://doi.org/10.1111/1.1469-8137.2004.01223 .x

Greipsson, S. and El-Mayas, H. (2000) Arbuscular Mycorrhizae of Leymus arenarius on Coastal Sands and Reclama-
tion Sites in Iceland and Response to Inoculation. Restoration Ecology, 8, 144-150.
https://doi.org/10.1046/1.1526-100x.2000.80021.x

Kiers, E.T., Lovelock, C.E., Krueger, E.L., ef al. (2000) Differential Effects of Tropical Arbuscular Mycorrhizal Fun-
gal Inocula on Root Colonization and Tree Seedling Growth: Implications for Tropical Forest Diversity. Ecology Let-
ters, 3,106-113. https://doi.org/10.1046/j.1461-0248.2000.00126.x

5K, FEBL MR, SE. AACP B ERBRAL SRR T AM B YR SR AR SR FE[T]. Fl AR, 2015(9):
80-88.

L. MR ER BRI BT FE[D]: (B2 Arie 3], MRV ZRAbMRL K%, 2002,

REAB, REW, SRugng, S RPN TOR R T BN A S S AM R R[], AEMIZ R, 2011, 19(1):
85-92.

Schenck, N.C. and Perez, Y. (1988) Manual for Identification of Vesicular Arbuscular Mycorrhizal Fungi. University
of Florida, Gainesville.

FKIEER, T4, FIALZE. AM B E7E IR E R e X & S ISR I AR[I]. WY ARG, 1999, 18(2): 145-148.

Rabie, G.H. (2005) Influence of Arbuscular Mycorrhizal Fungi and Kinetin on the Response of Mungbean Plants to Ir-
rigation with Seawater. Mycorrhiza, 15, 225-230. https://doi.org/10.1007/s00572-004-0345-y

Chaturvedi, S., Tewari, V., Sharma, S., et al. (2012) Diversity of Arbuscular Mycorrhizal Fungi in Oak-Pine Forests
and Agricultural Land Prevalent in the Kumaon Himalayan Hills, Uttarakhand, India. British Microbiology Research
Journal, 2, 82-96. https://doi.org/10.9734/BMRJ/2012/1136

R, GBIk, BER%. BAM VA BIR S/MERR K RIITEFL[I]. MolkBl2E, 1994, 30(2): 111-116.

Bhaskaran, C. and Selvaraj, T. (1997) Seasonal Incidence and Distribution of VA-Mycorrhizal Fungi in Native Saline
Soils. Journal of Environmental Biology, 18, 209-212.

KR, T4, #&E. RELIEEK)\ M VA EREFET]. BY2ER, 1992, 11(4): 258-267.

T4, sk, REILH LR VA BEREEI]. HE%H, 1991, 10(1): 13-21.

B, PR, Braes, BEAMIME RS KA S ZR T FEI]. MolkREE, 1993, 29(1): 12-18.

TAER. ARG PR SRR 2 R R R () M B AR R A BRI [D]: (A L2001 5], /R ARAGITTE K, 2005.
FAE, XERE. ST = A AR AR ) WA AR B[], R, 2002, 21(2): 196-202.

X HE, XIMGE. o E e R AM W AR A AAT]. RAHAR R, 1999, 10(6): 721-724.

Al-Karaki, G.N., Hammad, R. and Rusan, M. (2001) Response of Two Tomato Cultivars Differing in Salt Tolerance to
Inoculation with Mycorrhizal Fungi under Salt Stress. Mycorrhiza, 11, 43-47. https://doi.org/10.1007/s005720100098

Thrall, P.H., Bever, J.D. and Slattery, J.F. (2008) Rhizobial Mediation of Acacia, Adaptation to Soil Salinity: Evidence
of Underlying Trade-Offs and Tests of Expected Patterns. Journal of Ecology, 96, 746-755.
https://doi.org/10.1111/1.1365-2745.2008.01381.x

X, XIS, fRbh, S b E AR AM RS ME[T]. RS SAR, 1999, 10(6): 721-724.

Carvalho, L.M., Cagador, I. and Martinslougdo, M. (2001) Temporal and Spatial Variation of Arbuscular Mycorrhizas
in Salt Marsh Plants of the Tagus Estuary (Portugal). Mycorrhiza, 11, 303. https://doi.org/10.1007/s00572-001-0137-6

Smith, F.A. and Smith, S.E. (1996) Mutualism and Parasitism: Diversity in Function and Structure in the “Arbuscular”
(VA) Mycorrhizal Symbiosis. Advances in Botanical Research, 22, 1-43.
https://doi.org/10.1016/S0065-2296(08)60055-5

e ESE, XEEE. IR T AR AM BB ). SR AEFS A, 2003, 14(3): 470-472.
TR, FERME, XEEE ARVIHEHL X KL TR AR U 2 ARt S A S L[], A SR, 2003, 27(4): 537-544.

W, ZERRAR, SRARBE, 5%, HEEEAEA AM FURX ORI SR KR T]. ) BHIR S FAEE AR, 2000, 9(2):
22-26.

Sheng, M., Tang, M., Chen, H., et al. (2009) Influence of Arbuscular Mycorrhizae on the Root System of Maize Plants
under Salt Stress. Canadian Journal of Microbiology, 55, 879-886. https://doi.org/10.1139/W09-031

DOI: 10.12677/br.2019.83036 284 JERZIEERTI


https://doi.org/10.12677/br.2019.83036
https://doi.org/10.1007/s00267-003-9145-y
https://doi.org/10.1111/j.1469-8137.2004.01223.x
https://doi.org/10.1046/j.1526-100x.2000.80021.x
https://doi.org/10.1046/j.1461-0248.2000.00126.x
https://doi.org/10.1007/s00572-004-0345-y
https://doi.org/10.9734/BMRJ/2012/1136
https://doi.org/10.1007/s005720100098
https://doi.org/10.1111/j.1365-2745.2008.01381.x
https://doi.org/10.1007/s00572-001-0137-6
https://doi.org/10.1016/S0065-2296(08)60055-5
https://doi.org/10.1139/W09-031

(NG

[32] Zhang, Y.F., Wang, P., Yang, Y.F., ef al. (2011) Arbuscular Mycorrhizal Fungi Improve Reestablishment of Leymus
chinensis in Bare Saline-Alkaline Soil: Implication on Vegetation Restoration of Extremely Degraded Land. Journal of
Arid Environments, 75, 773-778. https://doi.org/10.1016/j.jaridenv.2011.04.008

1
Hans X
PR 2R BT 2
1. FTH%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

TFRIFIFRAELESE: [ISSN], FAIAT] ISSN: 2168-5665, B AT £ i

2. FTHEIME T http://cnki.net/
FEMN I BROCRREE” BEN, BN SCERRE, B

hmiE S http:/www.hanspub.org/Submission.aspx

FATIHEAS : br@hanspub.org

DOI: 10.12677/br.2019.83036 285 JERZIEERTI


https://doi.org/10.12677/br.2019.83036
https://doi.org/10.1016/j.jaridenv.2011.04.008
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:br@hanspub.org

	Distribution of Mycorrhizal Fungi in Poplar Communities in Jilin Province
	Abstract
	Keywords
	吉林省杨树群落中菌根真菌资源分布
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 采样地点
	2.2. 采样方法
	2.3. 样品处理
	2.3.1. AMF孢子分类及计数
	2.3.2. 杨树根系透明、染色和侵染情况

	2.4. 分析方法

	3. 结果与分析
	3.1. 杨树AM真菌种源分布
	3.2. 杨树AM真菌侵染情况及影响因素
	3.3. 杨树AM真菌侵染情况相关性分析

	4. 讨论
	基金项目
	参考文献

