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Abstract; [ Objective | The objective of this study is to verify the effectiveness of three edible mycorrhizal fungi spe-
cies (Russula alutacea, Xerocomus chrysenteron, and Boletus edulis) as solid inocula and their effect on promoting
the growth of Chinese chestnut ( Castanea mollissima) seedlings, so as to provide some references for the study of

“new non-timber forest cultivation model of Chinese chestnut- edible mycorrhizal fungi”. [ Method ] The three spe-
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cies of mycorrhizal fungi were inoculated when sowing Chinese chestnut. The seedling height, basal diameter, root
dry biomass, lateral root number, lateral root length, seedling infection rate, infection rate of absorption root were
investigated and analyzed. [ Result]The results show that: (1) The 3 mycorrhizal fungi species could infect the
root of Chinese chestnut seedling under artificial inoculation condition, the average infection rates of the 3 mycorrhi-
zal fungi species were 95.8% , 87.0% and 96.7% respectively, the average infection rates of absorption root were
57% , 53% and 50% respectively, showing that the infection rate reached a high level. The results of microscopic
observation showed that the typical structure of the mycelial mantle and Hartig net were formed. (2) Compared with
the control seedlings, the average heights of treated seedlings increased by 32.5% , 23.9% and 22.7% respective-
ly, the average diameters increased by 19.4% , 14.1% and 5.0% respectively. significantly differences were ob-
served between treated seedlings and control (P <0.05). The average root dry biomass increased by 18. 9% ,
25.3% and 14. 1% respectively, the average number of lateral roots increased by 16% , 14. 1% and 12. 1% re-
spectively , the average length of lateral roots increased by 26.8% , 28.9% and 44. 8% respectively, highly signifi-
cantly differences were observed between treated seedlings and control (P <0.01). [ Conclusion] (1) The 3 my-
corrhizal fungi species established a symbiotic relation with Chinese chestnut root, and formed a typical structure of
mycorrhizae, i. e. the mycelial mantle and Hartig net. The results verified the effectiveness of the solid edible my-
corrhizal inocula. Tt was proved that they can be used as inocula for the Chinese chestnut cultivation. It provided the
references for the study of the “new non-timber forest cultivation model of Chinese chestnut-edible mycorrhizal fun-
gi”. (2) In the study, the main growth indexes of Chinese chestnut seedlings were promoted in various degrees,
which showed that the edible mycorrhizal fungi had a significant effect on promoting the growth of Chinese chestnut
seedlings.

Keyword : Castanea mollissima; edible mycorrhizal fungi; mycorrhization; growth effects
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Table 1 The name and sources of the tested strains

M4 P Name of mycorrhiza fungi  E#RZm"S Strain number

AR Strain sources

LT
KLk 2014 - 10
(Russula alutacea Fr. )
TN
LR ot - 14
( Xerocomus chrysenteron Bull. ex Fr. )

R &
SR BT A 50559

( Boletus edulis Bull. Fr. )

AR E AR B B ARAF T T & P R AR 2 B

Collection and separation of the research and development center of mycorrhizae, CAF.

FR E ARG B ARBF T T 4 P R 4R 4 B

Collection and separation of the research and development center of mycorrhizae, CAF.
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Provided by ACCC.
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Table 2 Variation analysis of seedling height, basal diameter and root dry biomass of Chinese chestnut seedlings

F
AR AU F B2 %75 = p
- . — T iz MR T & Fo 05 Fo o
Sources of variation Freedom Mean square . ; . . .
Seedling height ~ Ground diameter ~ Root dry weight
X 4H Block 2 50.50 3.38 0.033 0.72 4.76 9.78
Ab 3 Processing 3 121.06 8.10" 6.10" 21.63™
1R2% Chance error 6 14.95

o+ FREFHE(P<0.05), * * L/REFMEE (P <0.01), T,
Note: * the difference was significant (P <0.05), #* s the difference was very significant (P <0.01), the same below.
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Table 3 The multiple comparison of the average seedling height, basal diameter and root dry

biomass of Chinese chestnut seedling

TH =1 Seedling height

#1142 Ground diameter MR A T i Root dry weight

i CK 4275/ %

i CK 2 8/% i CK 28/ %

HEER Processing P em Improve than AR/ mm Improve than g Improve than
Average/em o CK/% Average/mm -y CK /% Average/s e CK/%
K214 Russula alutacea Fr. 60. 8a 8.6la 19.4 19.97A 18.9
LT 5 4P Xerocomus chrysenteron Bull. ex Fr. 56.9a 8.23a 14.1 21.04A 25.3
R4 P Boletus edulis Bull. Fr. 56.3a 7.57b 5.0 19.16A 14.1
XfHE CK 45.9b 7.21b - 16.79B -

E: SRR RN PR 25 B3, RRIRE FREROR 2R B3, T .

Note: in the same column, the different small letters indicate significant difference, the difference capital letters indicate very significant, the same

below.
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Table 4 Variation analysis of lateral roots number and

lateral roots length of Chinese chestnut seedlings

F

5 S KR " N

T HEE R sk

Sources of Foos Fo.on

o Freedom The number of Lateral root
variation
lateral roots length

AbFH Processing 3 20.55* 27.6™  3.24 5.29
PR2 Chance error 16

x5 WMEHEMRYBLMREKEHERSELRER

Table 5 The multiple comparison of the average lateral roots number and lateral roots length of Chinese chestnut seedlings

M H2%% The number of lateral roots

MHR 2K Lateral root length

QbR Processing SEHE/ S 5 CK $2£%5/ % SR/ em 5 CK $£5/%
Average Improve than the CK/% Average/cm Improve than the CK/%
KELT4E Russula alutacea Fr. 47.8A 16.0 410.0B 26.8
95 55 2F WP Xerocomus chrysenteron Bull. ex Fr. 47.0A 14.1 416.6B 28.9
LA T Boletus edulis Bull. Fr. 46.2A 12.1 468.2A 44.8
X} B CK 41.2B - 323.3C -
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1 2014-10 43 HRALLI T 5
XA LE AR
Fig. 1 Comparison of mycorrhizal seedlings

in the treatment of 2014-10 and control

2 2014-10 SHFIE A E AR LR R
(5K T N AR, T ()
Fig.2  2014-10 and chestnut formation of

mycorrhiza roots( The arrow refers to the

K3 ERh2014-10 LhBAR R 5
Xof BRI AR

Fig.3 Comparison of the root system in

the treatment of 2014 — 10 and control.

mycorrhizal, the same below)

K4 Fife2014-14 LB A S XM LEL S BBl 50559 AR BEAR R SR IR A LR

Fig.4 Comparison of the root system in the

treatment of 2014-14 and control.

€7 2014-14 L HIP R B AR AR R

Fig.7  Strain 2014-14 treatment of the formation of mycorrhiza roots
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Fig.5 Comparison of the root system in the

treatment of 50559 and control.

2014-10

F6 2014-10 AP BN R AR LAR &
Fig.6 Strain 2014-10 treatment of the

formation of mycorrhiza roots

AN

8 50559 KbHE B B AR FLAR 7R

Fig.8 Strain 50559 treatment of the formation of mycorrhiza roots
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Table 6 The investigation of the average mycorrhization
rate of seedlings and absorbing roots of Chinese
chestnut seedlings

YIEir WA 1
WAL R/ % AR R/ %
pLd L L
. Average infection Average infection
Processing
rate of rate of
seedlings/ % absorbing root
KELL4E Russula alutacea Fr. 95.8 57
e .
LI T 7.0 53
Xerocomus chrysenteron Bull. ex Fr.
KR HFTH 96.7 50

Boletus edulis Bull. Fr.
CK 14.8 3
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K9 Bkl 2014 - 10 LR FIAR P10 Ffl 2014 - 14 IR FAR Bl 11 BBl 50559 A B
Fig.9 Mycorrhiza formed by strain 2014 - 10 Fig. 10  Mycorrhiza formed by strain 2014 - 14 Fig. 11  Mycorrhiza formed by strain 50559
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Table 7 The morphological characteristics of mycorhiza of Chinese chestnut seedlings inoculated with different solid inocula

L HRBE SR

Strain Mycorrhizal color Mycorrhizal appearance

T, LSO BERON E, BA R R 28 SNER 22,

RELEE F ; ) . . .
) There is swelling on the top of the mycorrhizae, with more two fork and tower shaped, with the
Russula alutacea Fr. White K .
clearly mycelial mantle,and more external mycelium.
" T A TG, LA SURFISA R ) 32, R BRI 228 SMER 2K % .
LRI SR . . . . . . .
. There is no swelling on the top of the mycorrhizae, with two fork and single rod like, with the
Xerocomus chrysenteron Bull. ex Fr White . .
clearly mycelial mantle,and more external mycelium.
- T AT, A =IO RS, BRA VI R H 25 SMER 2252
KRR H . . ! . ) ) .
. . There is no swelling on the top of the mycorrhizae, with two fork and feather dominated like, with
Boletus edulis Bull. Fr. White

the clearly mycelial mantle ,and more external mycelium.

3.3 ERIATKE AN E

VeI R TR AR, 3 5 PR MR A B WL Ok B, 3
A BBl R L)) BRI RS B 34 T LB S )
22BN SNER 225522 (R T) o BERUILRYER AR, il
VEATIEYD Fr, 28 AR, ISR B U0 7 Je D) A
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22N NE R BB U) R bl B S Btk &, B

TR T ML RN FR 2 o P 12 ~ 14 ] DLV P13 2014-14 JERAY B ARARSR D T B BURUT ( x600)
ﬂﬁ Hh, Xﬂ%%ﬂ*&%&ﬁl\@% E{J ‘[%[‘ 24 E ﬂén *E EZ}%‘ yl\ ,U|‘\||J Fig. 13 Microscopic photographs of the apical transverse sections
éﬂiﬂ@lﬁ] E‘J%%E& IX_X_]QE.:#!J . E‘“m , 3 ﬁﬁm %*E%% of the mycorrhiza root formed with strain 2014-14 ( x 600 )

ol 4% 5 A SRy R AR LA IR 8 T SR ) R AR 4G

B 12 2014-10 JB A AR RSB U1 - 5 B F ( x400) Bl 14 50559 TR ATRIARR B D) fr R AT ( % 600)
Fig. 12 Microscopic photographs of the apical transverse sections Fig. 14 Microscopic photographs of the apical transverse sections

of the mycorrhiza root formed with strain 2014-10( x400) of the mycorrhiza root formed with strain 50559 ( x 600)
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