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Effect of six ectomycorrhizal fungi inoculation on Betula alnoides
clonal seedlings

ZOU Hui WANG Chun-Sheng LU Jun-Kun WANG Huan CHEN Yu ZENG Jie®
Research Institute of Tropical Forestry, CAF, Guangzhou, Guangdong 510520, China

Abstract: [Background] Betula alnoides is a typical mycorrhizal nutritional tree species with both
arbuscular mycorrhizae and ectomycorrhizae, and mycorrhizal inoculation is an effective measure to grow
its robust seedlings. [Objective] The objectives of this study are to reveal the effects of ectomycorrhizal
fungi (ECMF) inoculation on seedling growth performance and nutrient contents of B. alnoides clones, and
to screen suitable ectomycorrhizal fungi species as well as to provide scientific evidence for growing
mycorrhizal seedlings of these species. [Methods] Seedling height, root collar diameter, biomass and
nutrient contents of four B. alnoides clones, BY1, FB4, FB4" and A5, were studied under inoculations of
six ECMF including Cenococcum geophilum, Lactarius deliciosus, Scleroderma flavidum, Scleroderma
polyrhizum, Suillus luteus and Xerocomus chrysenteron through a pot cultivation trial, and their differences
were analyzed among different ECMF and clones. [Results] Seedling roots of four B. alnoides clones
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could be colonized by all six ECMF, in particular, S. polyrhizum and S. flavidum could remarkably
promote growth and nutrient absorption of B. alnoides seedling after inoculation (P<0.05), inferring that
these two ECMF demonstrated stronger affinity for clonal seedlings than other ECMF. There were not
significant differences in mycorrhizal colonization rate among four clones, whereas the positive effects of
ECMF on seedling growth of FB4 and BY1 were remarkably better than those of the other two clones.
[Conclusion] It is recommended that S. polyrhizum and S. flavidum be applied in growing mycorrhizal

seedling of B. alnoides.

Keywords: Ectomycorrhizal fungi, Betula alnoides clones, Growth performance, Nutrient content
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Table 1 Significance (F-value) of difference in seedling
growth and nutrition index among Betula alnoides clones (C)
and ECMF inoculation treatments

Items ECMF C ECMFxC
MCR 59.321" 1.491™ 0.821™
H 34.358™ 27.166" 1.160™
D 26.478" 39.0517 1.349™
SW 73417 152717 1.274™
RW 34279 13.328™ 1.133™
W 30.9517 20.817° 0.860™
R/S 5.783" 3.283" 1.843"
SN 63117 13.346" 0.707™
SP 27.852" 10.849" 1.856
SK 3.183" 1.405™ 0.855"™
RN 9.412"™ 1.803" 1.033™
RP 36.498" 2.498" 0.873™
RK 8.051" 7.895" 1.368™

¥: ECMF: AMEBRREE; MCR: BRERZE(%); H:
#i(cm); RCD: #14#(mm); SW: Hb EABEY)H(g)s RW: #iTF
TR (g); TW: BAEYE(g); R/S: WiEk; SN, SP Al SK:
Mo FFB N, P, K & E(mg/#F); RN, RP FIRK: HiF# N, P,
K FH(mg/#k). ns, ANEEP>0.05); *: BIHEP<0.05); **:
35 (P<0.01).

Note: ECMF: Ectomycorrhizal fungi; MCR: Mycorrhizal
colonization rate (%); H: Seedling height (mm); RCD: Root collar

diameter (mm); SW: Soot weight (g); RW: Root weight (g); TW:
Total weight (g); R/S: Root shoot ratio; SN, SP, SK: shoot contents

of nitrogen, phosphorus and potassium (mg/plant); RN, RP and RK:
root contents of nitrogen, phosphorus and potassium (mg/plant). ns:

Not significant (P>0.05), *: Significant (P<0.05), and **: Quite
significant (P<0.01).

B 1 AEMESEIIMNEER

Figure 1 Ectomycorrhiza in Betula alnoides seedlings
I AL B: EWMEA; C: B A.

Note: A and B: Macrographs; C: Micrograph.

MR 2 FTLUE Y, A AE Y r ALl AR R 1Y
EFEE I ZE T E R UL Sp 5 ST EERACHR A 2y ¥ T
AR YR N, YRt 80%, & m FH e AR
(P<0.05); Ld 5 Xc M abIEfEH (65%—-70%); T
SI Y5 Cg H#eM b AR, /NT 10%, £ TCtE RS
FeRh[F] —BAh, FLRAR IR G0 3 22 57 (P>0.05)
3T & JCIE R EARMOSE T AT, FB4, BY1 H
FB4'3 MJEtE & 5 Sp 1 Sf 1~ ECMF & FI i i Ay
AP E P EEEE, Ay ECMF 5 R4 E
22 HKERU

H13 3 A1, ECMF 48 b B A PO R HETCHE R
G, HARKRIIGL T RILRE IR ], (A%
FIRCRIE ECMF WA 5. Sp AR SCRIR UL T
Sf, Wi#E 2R AEEP>0.05), HHENHESER
FEPRE 2 = T H B AL B (P<0.05), Sp HEFMALELY
ETE . AR b RS TR AR R B
MR HI AR IRE) 1.2, 1.4, 1.4, 1.9, 1.5, 1.4
f; Ld 5 Xe MEERERCRIRZ, KA RN
BEMTRE; 0 S15 Cg Wiemiitigs, Hy)
Wi 45 AR K AR bR X B 22 57 K 18 3 (P>0.05), A R
B ARCR . e 4 ANTEHER ECMF
FRCR AT LIE Y, FB4 5 BY 1 BURCR AT, BRie
AR Z A, e A Kaahn i 2 & THRM AT
PEZ, ECMF $ERPxt AS (R i 2s, (HHAR
Je e T R IR TR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AR RS 6 Rl TRAR FL TR X 7Y e HEA 1 A SRR R0,

457

=2

HEMETERES ECMF 1 RHEE NS EERFREEMCR)S FRKFEMD)

Table 2 Seedling mycorrhizal colonization rate (MCR, %) and dependency (MD, %) of different combinations Betula

alnoides clones and ECMF species

B FB4 BY1 FB4" AS
Species MCR MD MCR MD MCR MD MCR MD

Cg 8.5(1.2)" 124 W 7.7(1.8)° 117 W 7.6(1.8)° 106 W 7.6(1.7)° 121 W
Ld 70.4(3.3)° 173 W 70.3(3.0)° 175 W 70.1(3.0)° 148 W 70.4(3.7)° 157 W
Sf 83.7(2.4)" 215M 83.7(2.3)" 221 M 83.5(2.9)* 205 M 85.3(2.8)" 189 W
Sp 85.2(2.9)* 258 M 85.2(3.1)" 235 M 84.5(3.1)° 208 M 85.3(2.6)" 197 W
Sl 4.4(0.4)° 113 W 4.2(0.4)° 109 W 3.1(0.2)° 103 W 2.7(0.8)° 110 W
Xc 65.9(2.7)° 156 W 65.1(2.9)° 162 W 65.0(2.9)° 143 W 65.6(2.8)° 151 W

T WS NETAbRER; WA M FOREARRKEIE SR, 7RISR aE ;s WAPA)/NG RN R #0R 22 53 2. 3 (P<0.05), T .
Note: Data in parentheses are standard deviations; W and M refer to grading of mycorrhizal dependence, and are weakness and middle levels,
respectively; and different lowercase letter between species means significant difference (P<0.05), the same below.

*3 ARMETIERLGER ECMF #F A CIN

Table 3 Seedling growth response to ECMF inoculation for Betula alnoides clones

AbFE Treatments H D SW RW ™ R/S
ECMF Cg 20.4(1.4)° 2.36(0.11)° 1.13(0.14)° 0.42(0.05)° 1.55(0.29)° 0.37(0.02)°
(n=36) Ld 23.2(2.1)" 2.77(0.20)" 1.22(0.14)° 0.52(0.05)" 1.74(0.28)" 0.44(0.03)

Sf 24.4(1.7)" 2.97(0.40)* 1.32(0.24)° 0.71(0.07)* 2.04(0.40)* 0.54(0.06)*
Sp 24.7(2.2)° 3.07(0.45)" 1.37(0.27)° 0.72(0.09)* 2.09(0.45)" 0.53(0.06)*
S| 20.0(1.2)° 2.27(0.10)° 1.06(0.17)* 0.40(0.04)° 1.46(0.31)* 0.38(0.03)°
Xc 22.0(0.9)° 2.69(0.16)" 1.20(0.16)" 0.50(0.05)" 1.69(0.32)" 0.42(0.03)"
CK 19.8(1.0)° 2.26(0.16)° 1.00(0.13)° 0.38(0.03)° 1.38(0.26)" 0.38(0.03)°
Tl 2 A5 21.0(1.3)° 2.32(0.15)° 0.97(0.17)° 0.46(0.10)° 1.46(0.25)° 0.49(0.08)*
Clone BYI 23.3(2.4)° 2.73(0.37)" 1.29(0.20)° 0.54(0.14)* 1.83(0.34)° 0.41(0.04)°
(n=63) FB4 23.4(2.2)° 2.80(0.39)" 1.34(0.15)" 0.57(0.13)* 1.91(0.38)" 0.42(0.05)°
FB4" 22.12.2)° 2.55(0.29)° 1.14(0.13) 0.52(0.14)* 1.65(0.34)° 0.47(0.10)*

TE: IS NECT bREE ;s AbBRR)/ NG PR [RIZ7R 25 57 B35 (P<0.05).

Note: Data in parentheses are standard deviations; and different lowercase letter between treatments means significant difference (P<0.05).

23 FHWRR
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Table 4 Seedling nutritional response to ECMF inoculation for Betula alnoides clones

Qb HH Treatments SN SP RN RP RK
ECMF Cg 14.10(0.79)° 0.90(0.10)° 13.77(0.44)° 5.51(0.22)° 0.50(0.03)° 5.27(0.27)°
(n=36) Ld 16.56(0.83)° 1.04(0.09)" 15.52(0.40) 6.97(0.25)° 0.60(0.02)" 6.85(0.30)"

Sf 18.52(0.71)° 1.26(0.11) 16.20(0.24)° 8.72(0.27)" 0.89(0.04)" 7.95(0.32)"
Sp 18.67(0.72)° 1.28(0.15)° 16.44(0.27)° 8.93(0.36)" 0.90(0.04)* 8.02(0.26)"
Sl 13.71(0.64)° 0.83(0.07)° 13.51(0.35)° 5.06(0.31)° 0.48(0.03)° 5.18(0.33)°
Xc 15.82(0.68)° 1.00(0.06)" 14.68(0.33)" 6.76(0.30) 0.56(0.03)" 6.43(0.31)°
CK 13.57(0.77)° 0.81(0.06)° 13.37(0.33)° 4.99(0.37)° 0.41(0.02)° 4.85(0.28)°
Tl 2 A5 14.54(0.63)° 0.88(0.10)° 13.29(0.35)° 6.69(0.21) 0.58(0.05)° 5.90(0.19)°
Clone BYI 16.50(0.75)" 1.07(0.07)™ 15.59(0.40)" 6.72(0.24) 0.64(0.03)" 6.58(0.34)"
(n=63) FB4 16.67(0.69)° 1.11(0.09) 15.87(0.35)° 6.72(0.33) 0.66(0.03)" 6.67(0.35)"
FB4" 15.69(0.64)° 1.01(0.09)" 14.39(0.33)° 6.70(0.27) 0.61(0.04)™ 6.32(0.21)°

TE: 3SR bREE s AbBRR) NG PR RIS 25 57 .35 (P<0.05).

Notes: Data in parentheses are standard deviations; and different lowercase letter between treatments means significant difference (P<0.05).

3 it

KEWFFE R, ECMF P/ BkE2E 5 50 2 5
ARAI A0 A O A AR 121 Bl ]
— ECMF WA E R, 518 R R e
e #2 REU ARSI 6 4~ ECMF H#rh
Ld. Xc. Sp. Sf RB5PURIMETCIE R A ML B R 47
AFEA A, 1M S1. Cg MRMII%8%5; FB4, BY,
FB4 51515 Sp. St 414 I BRARAA I A 2 K-,
Mk &R 5 R B 4G AR 455, 1503
AN[F ECMF B Fh-JobE RALA B H AR PE 22
Fo 5SS R R, TARIHERT Sp. B
657 S(Pisolithus tinctorius) MR . HHIE
ALOL, PUrgHERp BRI EHS BECMF TRFR/ B R A B
A EBEREE, TSI S 1 R) B AR AR 1 2
AR S R RREA OC, B R ) i FH P4 R e
Jo5 K AR RIAR IS AE 25 57 o

XA — R, R 5T 25 A S e 4 e T
MY BRARAE A ROR . fltn, AR 3 4
Wb R Rl 12 4~ ECMF BFh, & B — R
DA AR AR G 53R 55 41 A 28R BRI A (R A 1 i 23T 5 5
Tagu 2522 1125 247 (Populus deltoids) Tl
(Populus trichocarpa)Wi P EA K HFARTCHE R TR

BRI B (Laccaria bicolor), & BAANIR JCIE 2 (6]
AR YR AR IR R (10%—61%), FHRYLERLL K
Mo BN IR EE IO RIS . AR EIRE
R R 2 A 1E THER ECMF X T P4 g E4) i Fo 4
AR TOME RIS, WAARFEZAL, BIRRE
YeRAETCIE R IO 25 5

ECMF XHEY A K R BEVE 5 Ha s 1E 1
FEAy W 1A, A S i A A AR K
Hi T HAR R A i BRI R P AT
W, 4R Sp. Sf. Ld il Xe U4y, Hib AR
% N. P. K SEMEERN, S5 AR~
O HIFR AT 3 AN s i ee . (1) Aid
() ECMF AT AR50 1 AR R I EHL A A BE
T3, W REAE HEAT WL Ak i gk i A
Jargeat ZPT TR0 L, 1 AP 4 N (1
2y 75%3F H 5 HAL A 1) ECMF MM 22 I 1 L
% (2) ECMF sHib APl ReS it +4% K (A
PR, T EAME FEAR GRS B RS IR AN T K
FHIGHE R (3) ECMF T 221453 IS AR G
AHREYIR, 18T 45 P Ak, #t
SerhxfEErE PORAT AR PPV, Smith ZECV A
FRY, HIAA AR e i AR SRR P

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AR RS 6 Rl TRAR FL TR X 7Y e HEA 1 A SRR R0,

459

R, AR, AME R TR L PRI
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