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BRE A Pisolithus tinctorius (PORBMAB RSB S HHERIZFYN LB RERFILHE
EESEHLLBUE P AT IR AR ERER P ERAIMBIESHRSISH; &
MMBSMEERAG — P EHEALERZGT  TERHERASERR, FEEFKEN
AR EHSEKRLBEHRERABRFETF R P OFE N P BRHEEHBHERLK
BOAESHAE K EEEYEENER. R 4 AR WERLES N 100%, P HHES4 ML,
BREABHFRE L 6%U L. PHHS G TR MEEARESKS MM 28 1%~
71.4%.22. 8% ~49.2%.66. 7% ~457.1%.128. 0% ~200. 0% i 82.4%~101.0%.

XRiE LEEDY. R, dEREN. SR, T8, B

At (Pinus spp. JREEMAM R &, EBAFZHT BHAEMEFR AR ERIENK
EHFEREFVI.REAFHRLA =N LSRR T HAE KL RA™EN R LT, £X
HEN L EPRIOSIILFREEREFNTE. B EEFPETHARETR EKFARE
FEREFTMAR., MHERLRBREXAHERERE,

SMEERERE YR E L3 (Pisolithus tinctorius (Pers. )Coker & Couch) (fRi¥f Pt) BiF £
MR REEREEY  WRERHIFSMMELEFYIREFNER, FEER . WEEEH#
7 Pr AR B A T S AL A 7, 7 32 E AN 2 K R [E A R AE & Fp o0 A (4 T BT IR AT
R AL BB AES . FEABRERTOET 7 IR B EERSE P 0B BBk R 1, 5
T Wl P B A XN AR F OE BRI TN E B ERARR NIRRT
KE ML A = KT R R A AR B R R A AR 38

1 AT %

11 R HT L8

% B K HE Y (Pinus taeda L. ) {8 ¥ (Pinus elliottii Engelm. ), B ¥} (Pinus serotina
Michx. )\ G E# (Pinus massonian Lamb. ) IR B XM R . K FHHITH S FAR R, %
EEEAATRFNES.
1.2 ERGRERE®

K Pe ERFMEARBGEMNE, A PERRRERPOCRE AFEBRARLETEEAR
HTATERERD,

1994—09—24 WeH .

EREBAMRER CPERLHETFREKEHRN LT 100001 &G GIHEEHWT) X E & (hE KL B2 5
TR AT LB AL,

* AN 1989 FEF ARV HE K IR E A b EEFZENTE HRATHE REOHS AR, LEERA LG
TEARBE , XUl . 4 Z 50, B 88 RURT P E ARk A2 B e Be R R ARk B e D3RR S P AE SR B2 304 F & iR . 450t
M.
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1.3 H|EHERLHE

RIEHYESEHE M, LR YPERLLE,pH5, Bl 3 a BT1E:1 a HKF,. 5 2a HEZ
K. TROEEEERNHET. BRI 112.5 kg §#,4.0mX1.0 mX0.3 m §
=17
1.4 RBiFit

SRR L E BRI EE R FRIR 1 m? FiRR /X, &5t B, 10 K
HEHEVHS L R —THERAIRER , MR X 160 M E K.
1.5 KBRHEE

EEFHEE, IO RREI RPN R A REFR KRR BRI
1.6 ZRAE
1.6.1 AEHBARE BENESARFZEE . EHAUFEEKPHNEMITHERE,
PEEFRHE EXIHTEAYRAE. S RRRAFEY . #TEAL R ICHREHENSH
EHELES PN E B 30 B RETIEAAEMNE,
1.6.2 BRI FHEALMILEHELE ELANBRREHFTERITEEANTCEE, U
Bougapaes A. C. “Big"HAHE ; R MR LRAREERERFV R NAR T A, MERD
SR, BWIESME R A — B L EAR T RHOER.
1.6.3 FEAHEEAEL AEREHEMAFHAERRXATLAERYMHFEMBE. T
HEEWD . A LEETRHLELHREH S HENERIT AR WMIEERKERES TLEKG
kRGN LERMIESH T EEHFTHRFEREMRE, BITHEMERN,
1.6.4 BRADESEGER
1.6.4.1 4@ AARRLE/PNEER 30 L LB HRAEHRGNR 10 Z55EHE,
1.6.4.2 AEHE RENIBHEHESEXAHEIFE VRARELENABRE. 2AET
MMN 2@ L,27.5 CRBE T 241 . KEBAREHELIBY.
1.6.4.3 ¥THE KESBYSEMGFEHEHRMOEFYETUEY . HTRESBHE
",
1.6.5 @A Pt BAAKGHN ZHTHECHAEHAREPMETHREFNERL
R, BETHARITE Pr FEHE.

Pt(FE¥ ) =a X (b/c)
AP a— B Pt EREARNBESB@EARBERLET) ;06— FH Pr BRAE D P ERL S
RERE)FHESHEEER Pt ERAIT) ;c— FHEHERUR N P EREHEHER
R RBOREFHE SR,
1.6.6 A#FFHWESON EEHAERP. REMKREMHATHARESEEE UE
HAMMES EKANHTHE UG 2. TYE.MREARRZLKEEARES
S BETRER, BYRESLITHTEEAN BB X5 E LB,

2 HERE540M%

2.1 Pt BB HTRIE
2.1.1 PrigfRegHA SBABREEENERRW, R 4 LW A Pr 887 A TE”H /N
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K14 B U B A AR 357 RO T A P R BT LAY 7R 22 0 0 B AR T X0 TR D K B
AR A REARF B BAR . B, BT ARS8 52 B/ K T RTE R R E B P BRI
BEFE 5 AR ORIE L Pr BR.

2.2 BRFRAGBERER REAKERERE ¢4 F @ H RO, FHBRRAN
B BT EHEI A TSR CRIERE 1D, 10~11 A ATt h SRS BOR R 34. 0
A /m? B W 13, 0~14. 9 A/m?, BEW R 5 s % BN EAR O SR A AR R F 24 L2
. METFREHTE S ERE LRI HR 2 5~11.0 om, & 5~25 cm, B &S
2, B B AR OLFE IR 1D s B R

ABAELRLATEYT QRER M. X1 20K ERNVANTEGRESESE

R SR ARV E FEADE FEE o gp TEAEECN/) EARAECD

L = E TG . 4 Pt HE Pt HE

B RAAPEERRAZ AP0, £ KAER EF 149 0.0 100.0 0.0

1~4 mm, B RART A B F T 4 0 1 ME 0.0 2.0 0.0 100.0

FERIE. R EHRH 8~12 pm 4R EA, ®ME EFF 144 0.0 1000 0.0

RIS R IELL L ARIE B N PR T AR 00 s 0.0 100.0

. DREM BR 145 0.0  100.0 0.0

% B L0 B A S B AR B @ 1o 30 oo 1000

B4R (L ERR 1-2) , #E— 3 IE iR 56 /) % B OBR 13.0 0.0 100.0 0.0

X AT L B R B B B AR U ALl Pt M® 00 10 00 100
HR.

2.1.3 AARESBNER BNPENEANANERENEY. S5 FEREEIEELY
Pr, HAHHZER 10046 (MR DT B A H BERKGE LB YT SHIEN AT
HEREHRARR. v ABRRER AHREAR P ERESBEY AT ZEMMLG B .
2.2 P ERYERHIE

2.2.1 Pr@Akdisr el aie RBRBREFEEIER, Pr 5l R F A RIE A & R SN E
B BB AR AT B BB, B R, R EMBIROE KL FEmEHE
MEANEGAERERE (LEAMR 1-2~3).

2.2.2 PrAMMALEHEE NERBUYE(ERIOTR. P HRELEROHZEHEL
TEMR WO R SR, R E R 10~80 pm FE R EFT M BAE TR . HLEIERA
WG R B B HR N 2. 0~4. 5 pum; 2 Y BIRHE HEPU B AL, R B, BRI B
12.5~25. 0 pm; L E DB L2 B - (W] R BE B 50 . S L A MR HES UL IR 2 W B A HE
FIERE HELRE. ABREL. R REERIRERE.

MZEEA R Pt EREFRMNEHEBRHLARN - HLERA 2.0~8.5 pm, BLI R
FHKEN 10.3 pm, HAKBHME 1~2 B P HEANER RS ER RO BBLEH —F
LEMGERM,TEEAKBEAENERRNSMEE RN, Zak"91976 SFRGE P A
FERAGT 5 B R[Arcrostaphylos uva-ursi (L) JEBMSMEER . MEHBF & R4 T S0H
TR AME AR R WARGE , R R ME R P BE SRR A EER . FREK. XRS
RHLHSMERERRFH AR SRESMEEREE (POERRMESKET . BRTUER
MIMERR.

2.3 @K P ERILEFH
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W ERBERAES S EFRLHBR Rl ARERAREIE 100%, P 1883
f£ 84 LA E (LK 2), 80 : (D Pr BIX BN RESMEFREH . ENBATEMMILERR;
QOB EROLRE . BREARERAE, LR Pt WA SHREAREEFER.

F2 PAHNERTRHOEREHR
WA PrERAE RERBERAR BEIR P ERAR

Bow S (%) %) %) Pt R
P& LA B Fh 100.0 a 69.0 62.0a 89.0a
X B 0.0b 55.0 0.0b 0.0b
B = M 100.0 a 75.0 66.0 a 88.0 a
PO 0.0b 39.0 0.0b 0.0b
R ¥ ™ 100.0 a 78.0 66.0a 84.0 a
X B 0.0b 38.0 0.0b 0.0b
B 0 # 100.0 a 67.0 60.0 a 89.6 a
b 0.0b 35.0 0.0b 0.0b

E-2FAERERR. BETPRRAEXFHRFERRBE (P=0.0), TEM.
2.4 Pt ERAMEREHEHR®W

WA Pr AEFHFI TR EERA S REDFENEHE R RAERSHAREN
BN H L HENEARKSIORE S HKE , E AR KA ERBEEE, & K B5F . &
KEX . MHERR, 5RA P @F RGN EE0 R, G/ P ERERHERLEA
MREHBNT B RBREERAEAEARGHR).

M E G RRE BT P ERER SR EEGR U R G HENERS, 5XEY
ARBENERLE D,

®3 PERAEMBEREYTFEHR®

il =] ;L T Y& aSRETEE il 8] RELK

WM #B ¥ mk X MK X ik X Mk X Mk X MK
(em) (%) (mm) (%) g (%) (% (% ) (% (m) %
KIE ¥R 32.8a 149.8 8.8a 149.2 19.5a 557.1 95.9a 127.4 18.0a 300.0 216.4a 201.1
8 21.9b 100.0 5.9b 100.0 3.5b 100.0 75.3b 100.0 6.0b 100.0 107.6b 100.0
1 3 4 B 28.3a 128.1 7.0a 122.8 16.2a 249.2 95.8a 114.6 20.0a 250.0 187.5a 193.7
B 22.1b 100.0 5.7b 100.0 6.5b 100.0 83.6b 100.0 8.0b 100.0 96.8b 100.0
GE® i 14.4a 171.4 5.3a 132.5 9.0a 257.1 95.0a 179.6 15.0a 300.0 171.5a 182.4
g 8.4b 100.0 4.0b 100.0 3.5b 100.0 52.9b 100.0 5.0b 100.0 94.0b 100.0
N WA 24.4a2 141.0 5.8a 134.9 7.5a 166.7 98.6a 117.1 16.0a 228.6 160.5a 183.2
M8 17.3b 100.0 4.3b 100.0 4.5b 100.0 84.2b 100.0 7.0b 100.0 87.6b 100.0

GEFR2.3.URAEAREY =BG A Prig G EHLHBEE., TS5 REELER
EXRERK. BRAEREARE, BRX B E R S EHRIZEIL 55. 0%, B2 Pr #5¥
HE EMEAREWEERE. AP ERA TS, RS T RUR P BRILE,F
Pt FEHOEINE 92. 0, HEARMRIAE . TYWENI MK FEE 457 1% 8w W2 MR E.
MEEK . SHRETERBUAHNEM, HIER 49.8%.49. 2%.200.0%.101. 1% 27. 4%, H
ERMURESCEMHEBUNEAEY =B SEA Pt R EHLHBE. XTXSERE
P AR ERLEENEANED=RARKGRILER.

o EARMREXAEARRNRNERNER, P BRI ERED BN RFERE
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BRERCLE 4.5,
Fz4 P EREHAERSARERAE S (B :cm)
KX £ K M £ kK X ¥ iR & ¥
% 5 R Xt B b:-F 3 4¢7)) i g WMEE EFk T KB
1 7.3 5.1 43.1 25.7 18.6 38.2 31.0 20.1 54.2
1 6.3 5.1 23.5 20.3 18.6 9.1 28.7 20.1 42. 8
I 5.9 3.0 96. 7 23.7 20.9 13. 4 33.1 20. 4 62.3
v 4.4 3.5 25.7 23.2 20.5 13. 2 32.8 21.3 54.0
\Y 4.8 3.5 37.1 22. 4 20.5 9.3 32.2 20.9 54.1
Vi 7.8 5.4 44. 4 26.3 18.8 39.9 38.4 24. 6 56.1
Vi 5.6 3.4 64.7 25.2 18.5 36.2 35.2 24. 4 44.3
Vi 4.9 3.4 44,1 20.1 18.5 8.6 28.3 24.4 16.0
X 5.5 3.2 71.9 23.7 17.9 32. 4 30.8 21.3 44.6
X 7.4 3.2 131.3 26.5 17.9 48.0 37.8 21.3 77.5
e PR R EEYEEE . FKR %5 PrERAMKIEREAEE EHER
BEERLESEFHALTHTN, &R (4 :mm)
BREFREARGALHE, BRIABERLY RB X ERAM R AN

BB, P ERERRET Ak F % mRoam U5E awoaw UEF

B.HE . BENEEAE. M A TFREX : 6.7 5.5 212 :'7 2'4 22'3
5 1 6.1 4.5  35. .7 5.4  42.6
EREERETFERA#ITH.RATE M1 X 7.0 4.3 628 94 49 9.8
RORZBEO NERTR 4 KEHRK v 7.0 5.9 186 9.2 6.6 39.4
. 3RBHARER 3 WM R B X ER v 6.9 59 169 7.8 6.2 258
., . ) v 6.7 4.7 42.6 8.8 6.5 354
W BAMEE =L —E TR, RAFRE M 7.0 57 228 10.0 6.0 66.7
FAEEASEERERE,. MLE.FANRKE I 7.1 5.7 246 10.1 6.0 683
FUEX BB K 2T RA 4 A E B R X 6.5 5.2 250 9.1 6.2 46.8
B AR A A B AR X 6.5 5.2 250 9.3 6.2 50.0
Fe6 HRBRIBPEANLIERNRS
i e B 5] b £ H oA
M2 wE A o’ LS it [ @ w H & FE MEC KE H #
(d  (kg/hm?) ) (kg/hm?) ) (g (kg/hmd)
RE% 39 22.5 BIREBHW 12 0.5:1:100 37.5 [ 48 2 37.5
45 30. 0 33 1:1:100 37.5 BER 69 1 37.5
75 37.5 57 1:1:100 37.5 84 1 37.5
96 25.0
O A EEREHNRBER.

3 GAIE

(D7 3R R b B ARl B2 B R B ORI IR B 7 & b O BT B R AR R TS 24
FEFHRGET . HTEANERARAE. BEIERESY. BRETLANKRERLES B
FCLUESE P BRI E R R T XHERBFELRTEPERNTTE.
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(2)iBT A Pr BIRALBUCRE VY X 8 AR £ = B AR 5T IE I AR Pe RIS
ERABRT, R EAREN=BEAHBARFER, HARERLELE 100% . HREHK
8L ONE; SEXEHAMEL, ARk HER. . TYE. | AURBARRLKSIRET
28. 1%~ 71. 4%, 22. 8%~ 49. 2%. 66. 7%~ 457. 1% . 128. 0%~ 200. 0% F1 82. 4%~
101.1%, B ZER AR AR EERA LY, B ERE T RABRYA,

OENMFEZHMEREEMRAMNEREEFFTRGMMHER, X8 BZULEME
By, BRI RAFH ERA A ZBUREA P AR BB ERERE M SRR

WP ARAREREEEEFF, HZANEREW, URERBPRERRE. BT
BEPFEAEHEARELE RAERERCIRARE MATHAERNELEE. 5
AERMEKERAN9.6%~131.3% (WE 4 HAEK N 16.9%~91. 8% (K 5); B &R —r
M E—PMERB B TREARBEARAKTIFNER . PERANNEALKRUAER, SEKH
KEAMEE 107.8% (MK 4. HHFTRL . EHAETENER ERTERLETE AN %%
BARBELHREE Pt HRAERFERABRNXR.BINESS P ERAWN A, EmR
XA FEHE T FFHEERZIL UBRBSERMNET R BMAETRE.

GYEEIN P BRI ERER BEFHRP ERAAEHEPREESTIEF
WA TSP E R -— RN EER, B BB U TR “RBA M ERE
WANRESARFEREESRAENTHEAT . AREERAERAIEER", ZBIEH
TSR RIEE,

g % x &
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A Study on Mycorrhization of Pines with Vegetative
Inoculum of Pisolithus tinctorius in Nursery

Hua Xiaomei  Lou Yizhuan Liu Guolong

Abstract The success of the artificial inoculation of pines with the vegetative inoculum
of Pisolithus tinctorius (Pt)is confirmed by means of making a comparison of cultures be-
tween reisolates from ectomycorrhizae formed and mother isolate inoculated ,and an identifi-
cation of sporocarps connected with the ectomycorrhizae;the gross form and anatomy struc-
ture of the ectomycorrhizae formed after inoculation are described by using the photos from
the experiment. It is discovered that the typical ectomycorrhizae fungus, Pt can form ecten-
domycorrhizae with pines under the condition of artificial inoculation in nursery.

The application experiments conducted in nurseries give evidence that inoculum made by
the Center for Mycorrhizal Research and Development,CAF is effective in increasing ectomy-
corrhizae , promoting the growth and improving the biomass of the seedlings,100% seedlings
of four pines receiving vegetative Pt inoculum have got Pt ectomycorrhizae with Pt index 88
4, the yield of plantable seedlings increased by more than 14. 6% ,and height,root-collar di-
ameter , biomass , the number and the total length of the lateral root for the ten-month-old
seedlings increased,on the average,by 28. 1% ~71. 4%, 22. 8% ~49. 2%, 149. 2%~ 457.
1%,150.0%~200.0% and 82.4%~101.1% respectively.

Key words  Pisolithus tinctorius, mycorrhizae, vegetative inoculum, pines, seedling

culture, afforestation
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