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Abstract

Objective: To study the effects of inoculation of mycorrhizal fungi on the growth of ancient conifer-
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ous trees in Shanghai, and to provide scientific basis for the application of mycorrhizal fungi to pro-
mote the growth of ancient trees. Methods: Five kinds of ancient coniferous trees (Pinus parviflora,
Pinus bungeana, Pinus thunbergii, Cedrus deodara, and Sabina chinensis) and three mycorrhizal
fungi (Rhizopogon luteolus, R1; Burkholderia multivorans, F]J9; Boletus edulis, Be) were used as
materials. Results: The results showed that after one year after inoculation, the growth, chloro-
phyll content, root activity, and root colonization rate of all trees increased, especially the root activ-
ity increased significantly. Inoculation of F]9 could significantly increase the chlorophyll content
of ancient coniferous trees, inoculation of Rl and Be could significantly increase the mycorrhizal
colonization rate of ancient trees, and there was no significant difference between inoculation
amount of 10 L and 15 L. Conclusion: Inoculation of mycorrhizal fungi enhanced the physiological
indexes of ancient coniferous trees to a certain extent. Inoculation of Rl and Be has a better effect
on the root activity and mycorrhizal infection rate of ancient coniferous trees, while the inocula-
tion of FJ9 has the best effect on the chlorophyll content, but the mechanism needs further study.
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TR TR E TR DL BRI, 2 B SRS I st SCA i B A R Ay, SR I
IRTTR, WERR RIS RN E LA . S22 IR, — DRI s, ol
R ER 22, bR AR S R, T R DR BB IR, R B T T ) S SO A R R R Ok AR
F1] (2] [3] [4]. HRETAEKAE LRSS WA H KA (Pinus bungeana)~ TLETFA(Pinus parviflora)s K
FEFr(Pinus palustris)~ A (Pinus thunbergii)« E¥x(Cedrus deodara) ¥ (Sabina chinensis). t2¥(Sabina
chinensis)&& 7 NP 320 A%, & B Ed R 20% 5 45, (HE HETAE KBRS R T2 A KAR,
HAIEAH A DT HEIRIEIRES .

XFFRAMSE R AR KOG, BRILE SR R ERAh, ) - 3L A R G T8 B R i AR K
HERWE. B (Mycorrhiza) e 1358 1 B EC B SR R U0 BRILAE A, B ECEE RS e )
WRZFE wsgm, HAEARS RGN AW TGS RE H# I EE EE A AS]. A EAH 10%MEY
RETE AMERR, ZHONTFAMM, FEHFIAFH(Pinaceae). HAF}(Cupressaceae)it |- F}(Fagaceae). HEAR
Fl(Betulaceae). #HIFl(Salicaceae)ss 34 £ 100 RJ&E, | 2040 T EIRZEHRHRES RS H[6]. X T
A(Cunninghamia lanceolata)~  ‘TEMr" W ZE(Castanea mollissima ‘Tanqiao’)EFMA ] — LeffF 7 R B, #2
Fh B AR B A (R I TR RS S A L R AR P M 55 2 EIRE(7] [8] [9]. FAMESRA AR T BAR
HAERGMRBIER 58, S BRI 23 R R AN R LR SETC[10] [11] [12] [13]. F-7E 1978 £ A,
W % 5K B T T A5 2R S AE [ AT R AMA B IEATBIE A, )5 BT 22 TR R A TR RA B TR AR 78— AL T4
ANHPRAS . AR R R B A B R o), B BT A KA B R A R, H AT
KA v 2 HI T AE KA RIR . L, HMBEMRE, SCERMSEE R EKTSE, X Ti—
WORT FIERAZE AR (R R R AR K B R . AW L Rl AR K AE A R L S 5 28R
WRCATE RN SR, AT AR R, B R AR N TR R AR R AR . WSS SRR AR A
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HREHER . I

T 2017 4F 5 AXSPridk 5 MRS AT BAR BB, PR 7R R A R MR R S A 1 B A U B
(Rhizopogon luteolus, R1)+ 22 WiAH 70 2 /R4 [C & (Burkholderia multivorans, FI9) SRR 2F FT- & (Boletus edulis,
Be), HAREMIEHILE 1.
TEHEFIET, XA KE. HRFETE. MAERRLEE., WAE T TE, HEE
FiE 14F, BRI 2018 4F 5 H, XTAHEIFRARHEAT 7 EENE, DU SE B AR B HMont A A= K R i o

Table 1. Mycorrhizal inoculation of ancient coniferous trees in Shanghai

* 1. EEMmEERHNEREEMER

A W Fof P Hb AR HAEL)
TLEHFR Pinus parviflora 0563 FaARFETE 10
T Cedrus deodara 0508 X = Bt 10
T Cedrus deodara 0511 [EN SN 1) 10
RI TEHS Pinus parviflora 0557 BIAT R s 15
H [ FA Pinus bungeana 0535 B 2421 5 15
M B K Pinus bungeana 0530 X/ AFE 15
¥4 Sabina chinensis 0580 J7 ¥ Il 15
A8 Pinus bungeana 0534 RN 81 5 10
FLEHA Pinus parviflora 0560 NI R 15
SN Pinus thunbergii 12-003 AN 15
b SN Pinus thunbergii 12-017 AL 15
LA Cedrus deodara 0521 A 93 15
T Cedrus deodara 0522 RS B 15
A% Pinus bungeana 0542 JeRAR s 10
¥4 Sabina chinensis 0573 SZE AL 10
[ #S Pinus bungeana 0543 TeHAR)E 15
i ¥4 Sabina chinensis 0567 THESF 15
¥:461 Sabina chinensis 0574 SE N 15
241 Sabina chinensis 0581 S ARED 15

22. ARAZE

WAR A IE: R EIRNRIZR . B 78, dEPUJT %42 1 2R 40 40 om BT, ZORIGIE
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LB ERAR RIS, R A SN N, R

T IEEURE J5 5 AEFE ) 4 AN HRVA PR AR T IRRE S, EREERENS T2 Pl XA i A X BE AR 2 mm
i )5 O AT FH

AR RN 7R AR PEAL 4 AT AR 15 M T ARG, R RGE R 2 AR KRRl
3%, BUFHME.

M-SR S ENE % SRRSO EE AT I E14].

TR AR TR Qe e ik R e taykdb ATl 72 (9]

RGN E T SR TTC (2, 3, 5- = A HE 5L DY Uit S5 ik I 2 [14].

RIS AT A O Ta] 1) 22 S S S T R 56 TR B B R 2K 22 43 BT (One-Way  ANOVA)#% 8 Duncans
Multiple-Range 7= S VEARG S BEAT 708 FrAT IIGETH o0 A& 2 F SPSS 13.0 A58 e

3. EREDH
3.1. FEFEREX SRR R FREFEA TN

IR R RMZ G2 0] DR 5 AR 13 ADRL, MR R R m, BWEEY SRR E LA
RENEE, WAREX THEY 0] G . AR, SRS AT AR R, RefgiR
BFARIE S SRR B I ILAE R R, R R AR GRS I T . Wi E BE, R 10L
FEF, R R EARR YRR T 84% (p < 0.05), 43 15 L i, BRE R FIIRE T 121.8%
(p <0.05) (K 1(A)). MBEFIAR EF, Bfh 3 PEREE, KEoHM I ERR ARG R ER S, H
rhEh Be A RI AL BIFRTE T 162.3%F1 146% (p < 0.05), TR FI9 X i BHHE R AR Je R AR TH 2508
e, HAH 21.9% (K 1(B)).
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Figure 1. Mycorrhizal infection rate of ancient trees before and after mycorrhizal inoculation

1. EREEMRTE SRR R RFETLRER

3.2. EMERENHNEKENITE

W 2 fion, ERERERE, R4S N 0521, 0522 M FAGEMR FIHER )4k, BERh B B AR
H AR S A AR R . WM ERE, AR 2R 10 LIS 15 L, BB T H w4
KGR, EKESIRE T 12.5% @R 10 LA 11.7% (R 15 L), (B Rk R TR % 2
S(p>0.05; K 2(A). MEMFILECRE, #F Be. FIO 5 RIS AR K4 (e #-E (& 2(B)),
H1 L Be (AR HERCR AT, A KEIRE T 15.8%, (HARFRZERATEZ 250 > 0.05).
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Figure 2. Growth of ancient trees before and after mycorrhizal inoculation

2. EREEMETEEREE KT

3.3. EMERENERNHAHSRNEE

MR REYERKRLTENEEOLEGAR, HEEAE @R E L DURBHERE TGS ER .
AW FCR DM AR T J5 o R R i 2R K R A R T (K 3), B HET ¥ 0521, 0522 5 H A4,
HAb W ERM AR S, SRR S E S AR RO . R FI9 Betg B 5T i
e R AR 7 16.3%, p <0.05, E 3(B)), Mi4fh RIF Be Bt Bt it 4 & E A — SR
T, HESARZEE > 0.05). WEME FRE, M 10 L 5850 15 L&A TR rerag s s
EWAREEH, BEMERIFLEEZR@>0.05, & 3(A).
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Figure 3. Chlorophyll content of ancient trees before and after mycorrhizal inoculation

3. BREEMATE RN EHERR 20T

3.4. EMERENERRAF IR

R 29 7 RS (A1 S AE AR R I AR ARG AN S FR R SOKF, AR R0E bk, FLaR 0 IR RE
M. HMREARE S, R R E A A R (IR 4). MIEERRESRE, #Mh 10 L BRFIR A
B RIE JIH S T 45.5%, $Fh 15 L R RIE J188 1 1 42.25%, (AN [A]45 50 & 8]0 15 35 2 57 (p > 0.05) (&
4(A))o NIRRT, b 3 PR B0 T BEAR 205 7038 3 THEOR , o Eehh RI IER T R B 4F
H 48.68% (14 4(B), p<0.05).
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Figuer 4. Root activity of ancient trees before and after mycorrhizal inoculation

B 4. BIREZEMAIEEMIRAZHENIER
4. g

WFFC R, BAR T R R RE R I A Kk T A ) 45 2 O IR VR R VR 15, R b A S i vt b 11
HEMARE S, BT AEKEEAEEERE, T2 W KA R EEPIRIET. . MHZERAX T
BEAR B AR AR 5, DRIEAH T E I AR B e Rl . IR . SFAKENE . HERE8EE. RAH
HRAZ G E  ARRIG S IE, BRI R, e FAAa2E T BERi Al 5 1 AR S A BB R, /TR EL
BT AR BRI AL B AE KRR, S5 3Tl B 44 AR AR KSR A R IF R T 3

AW FE ORI, it FH T AR B G RE S AR U IO 4R s T R I IR R e, SRR B e 5 55 T AR B
AR AL A R R AR YR, RFERE S8 FEDRRERIILEN A2, SEMRA
BEAT P A He I ST AR AR, TR B P /AR B 22 MR ) 9% 43 SR IEAT S e S R . R T
KRA R TP ERKI 1] AEARTF T A, IR AR B G , K85 b B IR TR AR R Y e #8121 1 R 4T,
FohEEFf Bey RI DO T FA M8 A 1R BRI ARAR Qe S 3R TH R AL T . P RE R TRAR B L /MR B 22, mT DUdid
TE PR T 22 KA KA A% 77 5 B AL PR RR T AR, AELEE AP 90 A AN [ o ol B AN [ e o ) ol o £ A K e
ERIARE, RS ERER, BEEKBIBHE K. THAER YRR ARG e — e L LR
THRAR AR JI[8], ESZX P 7T 3 LR AEL W BN EREAT I, X1k B R S 70 B 4
T 4% 2 A A E A VE S AR AT 6 B R A A% 3 (Y B B ThBE B, 2 S 1B P i E B AN 2
Mg, AUZTRICRIEIL YRR E A, RN AR f s i FE i AR ] b AR i A, 6 & 1E
M B o Ho B BAE— e T L RE R MY R YR 1 BE 70, AT SE A A I A= K[ 16], MYIHT R &
YE R BE ) BRI T 20 rR 2R 3 B 0 sl o ASHIF 00 T4 B AR B 5 o it e R R R B AT
TN, R IR B AR B T W SRR S R A e TR AL B, TR FIO X TR M AR R
MEETE R T . R BB s K, AT A e LU R M, (R IS KA A A AT BB R IR
FEAR, HEEAKCPHARNEFREE BRI A A PRI SRTE[17].

AR FEIE R I B AR BT B8 P AR AT 28 AR R TE 0 BT, JLrhEERh R B IRk B AR R T
FHRTP RS, 52— Le R e 2 2R 18], wTAE i T B AR B o T A A 2 O e, ik T
drR L N SOR PBERT, (R ARG S E Tt BT AMER AR, ST TR TR R e
JI[10][19][20], %75 BE Al e 7+ 1 b i AR &35 70

5. &g
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