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Therelationship between volcanic soils and
physiology of ecesis plantsin Yangmingshan
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Abstract

[ Keywords] Yangmingshan National Park, volcanic soils, mycorrhiza,

xylem sap, ecesis

Yangmingshan National Park preserves particular geography site
and soils environment. The soils pH value of the place is extremely
acids in phenomena of post-volcanism all the year round, and soil
materials differ from the soils of forest. The ecologists point out that
soil factors is the most reflection vegetation successional sequence.
Therefore, the purpose of this-study is to understand the soils of
volcanism area and plant ecesis relationship. The experiment area are
Tahuangtsui (200~250 m), Szuhuangping (300~350 m), Dahyukeng (600
m) and Siaoyukeng (800 m) four fumaroles according to elevation.
When the ecesis species of the place are recorded to choose, the
mycorrhiza investigates around rhizosphere and selects soils random to
mix at the'same time. Then taking soils sample analysis in laboratory.

There are a few points that we made out on the research on
Yangming national park’s Tahuangtsui, Szuhuangping, Dahyukeng and
Siaoyukeng and plants’ adaptability, these are the points that we found:

1. The result shows that the pH value of soil of volcanism area is

extremely acid, the nutrients in the soil increases as from bare
land to bush land.

2. The nutrients of xylem sap in plants has a obvious change to

seasonal changing.

3. The Lyonia ovalifolia var. ovalifolia, Llex asprella, Cleyera

japonica var. morii and investigated plants are colonized by the
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mycorrhiza and the soil contains a great amount of spores.

According to the research of the project on Yangming national
park’s and plants’s adaptability, a few of strategies have been brought
out. Belows are the immediate and long-term strategies:

For immediate strategies:

1. If any trees had to be planted on a barren, we could increase

their survivability by the mycorrhiza colonization.

2. Administration of Yangming could hold a eonference seminar to

deliver the knowledge about mycorrhizal, in order to achieve
the goal of national park on delivering knowledge.

For long-term strategies:

1. Preliminary result is taken,out for the relationship between
volcanic soils and physiology of ecesis plants. Potted
plant trial would have to be applied in order to realize
mycorrhizais the key point to the plants to survive.

2. The plant of volcanic soils is found to be infected by
mycorrhiza and it contain abundance of spores. Yet, we may
discuss the mechanism of ecesis plants in accordance with the
molecular view. Therefore, a complete explanation could be

brought out upon the geographical distribution of the plants.
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bR EFRE Ty kAR g 3 B 2 ¥
WEHFTHEY > w3 A ® i H 2 f£ (Yoshioka, 1965 ; Teujimura,
1979) - M E P 2 383 F (1989) EBFAYE F 3- > BT ALE 2
Hued2 34 S8 F8  RT2IMAEUELA A FRIHEFS
Bt F BREEFRF ORI o HYE (Koma) 7 p &0 - &
Nl pAF S E LY ALRANAF IR L FREBHANE 2
g% o %&fxpﬂ’]ﬁ’ 258 B 5 ¥ % (Titus and Tsuyuzaki, 2002 ;
Tsuyuzaki et al.;;2005) » 8@ » R >3V Lk B2 2 554 4
WM i AR F

WAL A FRT B RS 2 kA s 0 TR
¥ 4 £ (Safiretal., 1971 ; Isaac, 1992 ; Querejeta et al., 2003) - &
gy CFPEF (F#He 2% E R 0 1998 Hankan and Tonie,
1999) « B A L i - X LE > IEEREME A E AT €A
BHREEF O ZE L F > Eire E MBS O 2R E 0 d F
% R RIEF AL 2§ (Theaceae) 2 # Fg 41 ( Ericaceae) f& 4+ ¥
MEP GRS R AR L 3 REYHRET > B e
B EFSRERAE 2 el 2072 Lakin o X HHF -~ Bt B en
fl*r e L €8 (g™ % #k4f4 > 2002 ; Entry et al., 1992) -

AFIRA R (xylemsap) & A~ chipl 2 > VR QKA R
Z hfE M p chg s (Starketal., 1984) o gairi® (1996) {1 * &
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Mt x> B E S AS4Eg S e 3k (Pinus
luchuensis) B P> TiZk > € MR FRE 343 T B E 40 H
BoAA ARG B MM A FR 2 FS (fungal mantle) T e E 1R
PR LIREFH R ORBEER O T EFRREE DA T
PR EIEAWFERAIE IR EORT o mLIESF AL DA R

CRAEZ - EEF R AR FAR SN R BY K
» 4 g5 (glutathione, GSH) - 5 &4 # p & & B Rfi frch i £ 4]
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z.# A v > &3 800m -

R Lk
AV EBRA AT EARE FFE AT

1 23 A4

o+

EABFELTE RIEHEFEFIE0m(4Rx ) ~300m(F2e) 2
600 m (A% ) kg A WA HEP EERBE G BRERLL LB
A TAFES AR AR BRE e B ABTT RE A BT K
BPoaX AR A 3BHN I EEIMNKL AXx3=120F v F %
AT oL FTIE D 5 L 23R4k & (MclLean, 1982) -~ 2 it > §
A 45 ( Semimacro Kjeldahl method) ( MacDonald, 1977) ~ 2 3 3
»c/k (Olson and Sommer, 1982) -~ ¥ # M 1 33+ (Cation Exchange
Capacity, ﬁ’ CE.C.) Mz ¥ #¥ M2 mpi? (Rhoades, 1982) -
2. IR R H P

ﬁﬁwapiﬁuﬂ&%ﬁ%ﬂ@@ﬁ%%%iﬁ#ﬁﬁ’u
Osonubi % (1988) t& 4~ & 4 45 ( presser chamber) = ;& /& B~ & 30+

‘m_ﬁ, b

% > 11 g3 & 17 % (lon Chromatography, IC) i {7 = & 4 47 » & 3 &
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3. ‘,;Elfaga PR AL VAN
S B g R N o R LI S [E S SN A R AN L

(). mp ez 1 AF s Atk R 82 v H LR
A vk EFBEERR-

(2) REFED2ARALE  MIHFEPERDTIFT » R %3 A 4 RFAR
% ¢ *» # (Koske and Gemma, 1989) - | * &S BR Z FTE
AFA TERBERTES S TR KT WIRE M EZES R
f832 + & # ( Gerdemann and Nicolson, 1963)  » £ 1 4% # & 4
A % $e B (Brunder et al., 1996) - f 23] A pe i Pt B 32
+ » 41 * PVLG (Polyviny-Lacto-Glyceral ) ¥ Melzer’ s reagent
¢ @ vy ¥ %5 (Morton, 1988) > I * sk ¥ A frd LRI +
AR B B 0 T RSk R

4. =R HE AYT RS ERFRHL
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2L AR~ Az e gl L ERTL T B
Sk v BRI SKE pH &5 190 ~ 311 2 F > L &
(extremely acid, <4.5); % » pH & 53 3.01~4.062 F+ % &kt ;
A pHE 5 350~5242 BRI it s & B %73 Hik
PR AEARE YA B pHESR M- 2 2 §F £4¥ 52 005~
111962 & 5 ¥+ 5 0.12~2.99% 2 B ;g A= % 0.63~5.12%z2 & -
L T R B SR IAE T F BRI 2T BT
5 021~114%2 B & bt EF TR S # 5 203~4.08
%2 B AP L 466~7.05002F > F 2 2 JF A 2 4GB F
b Bude F o o B B M o 2 G sk H 5 1.21 ~2.63 ppm 2 B >
A bt R R R o r AT AR X 5 6.45 ~ 12,12 ppm %
B0 b 3t 3G Pk o /ST A MU A 5 13.17 ~ 31.11 ppm
ZE M A IR AR e TR M PR B
BB agMkE B M+ 5 058 ~ 1.15 m.e/100g 2. B » 12 = b s
B R LM B P T L 1.88 ~ 2.84 me/100 g 2
B e il i M3 g » B AR BRI 5 210~5.35
m.e /100 g 2. & » M| W3 H M43 53 o v BRIk E B
M43F 5 0.16 ~ 2.80 m.e./100g 2. B » ¥ ¥ B He 43T L 0.45 ~
5.32m.e./100g 2 B » g A~ ¥ 343+ 5 1.82~6.84 m.e./100 g 2
B3 REEREHHEIES U R REFEHHES ML
Btk BheAk s B M43+ 5 053 ~ 1.62 m.e./100g 2 fF > 12 < 4
BHPTE T AR ¥ ERMAHET L 117 ~ 548 m.e/100 g 2
B A B3PS L 261 ~ 913 me/l00g 2 & > ¥ ¥ 2§ A
Pl PG BB o BREEAR B MAEHESF S 035
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~ 142 me/l00 gz B » Mo A Y HE AT BoF o LM B R4
B+ % 1.48~242me/l00 g2 B > w B R P AR B R o B
A B H PR L 3.15~6.90m.e/100 g2 B o vz o] b 2l 4
W BB o BRIk 2 ET B H4E L 121.06 ~ 788.69 ppm z
B % g 3T R 48 5L 105.83 ~651.65 ppm 2 B 0 ¢ o] b BT OB
BAES BB O ARET EHELE MO EAK I ET B H4 5 8535
~230.02 ppm 2_ FF > BI040 b L7 B AR S B R oMt W BT OB HE 4R
Bh Mo BRI ET BTG EARY X EEAR A TS
2 ABH 0w BR LR K 2 RS A 5 5736.62 ~ 1918.52 ppm 2
B A B @ A S d > MR B S B B 2R
&R FL L 2863.07 ~ 1649.29 ppm 2 B o g AR 3 E B AR
857.40 ~ 271.88 ppm 2 ¥ » Jd & E AR ¥ v g g A S A
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2L A AW s A e BT AR E Y L2 R T A

I oH it N FBE |3l P T ﬁ%x%'rif’f%ﬁi(m.ez-ilooq) . TR 4R & 4 Ar

(%) (%) (ppm) K Na Ca Mg (ppm) (ppm)
AR (ARE ) 2.15+0.03 | 0.0620.01 [0.21+0.06 | 1.38+0.24 | 0.58+0.12 | 2.80+0.43 | 0.53+0.11 { 1.11+0.04 | 21.06+1.38 |1918.52+125.64
(¥ #) 4.03+0.06 | 0.12+0.21 | 2.74+0.25 | 9.44+0.12 | 1.88+0.90 | 5.32+0.39 | 1.17+0.41 | 1.48+0.11 | 105.83+2.31 |1649.29+113.23
(i~ ¥ ) |4.03+0.04 | 1.49+0.37 | 6.16+0.26 [31.11+0.67| 2.10+1.22 | 6.84+0.72 | 2.61+0.52 | 3.15+0.62 | 235.35+8.07 | 546.61+25.81
b p (ke ) 3.11+0.01 | 1.11+0.57 [ 0.36+0.15 | 1.44+0.17 | 0.76+0.18 | 0.1621.56 | 1.20+0.11 | 0.35+0.04 | 788.69+18.56 |2901.83+149.74
(¥ #) 3.06+0.01 | 2.99+0.57 | 4.08+0.23 [12.12+1.69| 2.43+0.42 | 0.45+0.76 | 5.48+2.95 | 1.70+0.37 | 651.65+7.58 |2145.89+155.52
(i# *#) |4.63+0.08 |5.12+1.30 | 7.05+0.22 (18.48+1.62| 5.35+3.88 | 1.82+0.72 | 9.13+9.73 | 6.90+2.31 | 230.02+4.11 | 813.73+64.86
R NE T 1.90+0.02 | 0.05+0.01 | 1.14+0.11 | 2.63+0.18 | 1.15+1.02 | 1.23+0.77 | 1.62+0.31 | 0.99+0.27 | 68.99+1.05 |5736.62+309.53
(¥ ) 3.01+0.01 | 0.1620.10 | 2.62+0.04 | 8.38+0.09 | 2.78+0.57 | 2.32+0.11 | 2.11+0.24 | 1.87+0.37 | 135.48+1.59 |1834.32+111.07
(i# ~ ¥ ) |3.50+£0.02|0.63+0.17 | 4.98+0.12 |13.36+0.54| 4.78+0.66 | 4.07+0.69 | 3.36+0.32 | 3.41+0.21 | 37.68+2.00 | 271.88+21.80
A (R E) 2.79+0.01 | 0.05+0.01 | 0.60+0.02 | 1.21+0.23 | 1.04+0.31 | 1.16+0.71 | 1.34+0.14 | 1.42+0.24 | 152.13+4.55 |4669.79+333.32
(¥ #) 4.06+0.02 | 0.67+0.15 | 2.03+0.15 | 6.45+0.93 | 2.84+0.34 | 2.50+0.78 | 2.91+0.31 | 2.42+0.40 | 232.82+3.16 |2863.07+256.89
(# 4% ) |5.24+0.01|1.45+0.19 | 4.6620.08 13.17+0.23| 3.66+0.35 | 2.77+0.57 | 7.13+0.86 | 5.75+0.26 | 48.48+0.70 | 857.40+78.86
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FoH AFRARAENL LSS K

LA REERETALEREBSR A ALAEF 3 % (Lyonia ovalifolia var.
ovalifolia)# % f i=(llex asprella) ¥ B~ A F 2 Rk » A {75 % i
BFFFES o DR LA AHRERP L BE AR Lo R R
Fha- VL#E > ERFAR A D™ B mAaREYF F 2 - 2
B oBHEFTLAFH ABP LR LT L RN EEY o 1 g
ARG 2 X 4 ¢ > = 3 (Miscanthus sinensis) = + » #1484 & &

# A~ o L 2 fF (Dianella ensifolia) % 5 & fifEd 5« 2 » < ¥ 2

P REAEY o REZFEATNARRE A ST o L ARITERA
FateT AAd LAl AARAEAHEEET AR X FARE
2% HPEFNFALEEE ARG EFER LS T b A
BHRPEEBESANEF &N 24 (Cleyera japonica var. morii) %
%%?%%ﬁﬁébbﬁo%%ﬁmwé¢?%ﬁ%’%é*S%%
B o AR AL B LT

1. *\%‘.’T%K'}ii&%/’a\

HFREEY bR BHET AT R pH B4 W 5 555~ 5.37
2 591 B 15 2007 # § % 5B % jb Buchfe % kb~ kB ha
WE BHITAFRG R T AL ER A RIERAN AR s
% 43.00 ppm 5 BB 0~ m R H T 26.80 ppm =t 2 0 < b Fe
R A 2270 ppm B 5 & B F R AR M L B e % 707.00 ppm 3
B o0 % puan g % v 400.90 ppm = 2 0 < A g AL T 373.80
ppm X 5 R I AE S R R 1L % Budh g X kv 40.30 ppm i B
F 0 SR CEFEH T 16.50 ppm & 2 0 < F E ha % 5.70 ppm it
FARA A R R M A B D E AT 39.29 ppm 2 BB 0 A A et
19.50 ppm =& 2. 5 & b g S 0t 1.82 ppm B X AR R ATk



Bovdx R e g FE TS 146.20 ppm 5 B % 0 < & K cha ' 116.80 ppm
Zo2 0 A P g L kot 31.64 ppm ki

d VLA ES A ES T ZERFIEIRKNE A T
ZHEEFREATIN R pH ERaFBpgdE > TR FES A TN R
FHTERIE R F - ARAFERET > T AP e up b g0
ARDFEFHBET TR L SRS g R D
FOBREFFEF RN BERNES RE AR AP
kR B

Bl 25 2007 # § TP xpruhgzp o v gdaa bz
BHRHIEAFINARER T DE L RAE - BEF ER M &N g
14.60 ppm % & % > % % 12.80 ppm st o AT 9.30 ppm £ K 5 4%
B+ kR e 9 17.30 ppm A ® 0 EH T 7.90 ppm & 2 o H K e
A vt 5.00 ppm B 5 4 A7 Fex gkt 15353 ppm B % 0 w2
122.48 ppm % B ;45 43 kR 7 8 % 23.00 ppm 3 kB 0 E A7 6.00
ppm =% z_ » Z % iz v 5710 ppm B K 5 4T 3RS kR 04 % % 54.7 ppm

+

:I“_:’:_’,l,' {/féné’\i" R

= BB 0 A 9.50 ppm = 2 0 A& A k0t 8.30 ppm B i€ o

707.00
700 ' . m s
B o
600" I R
2 500
g
: 0o - 408:90
% 4 373.80
o
EN
= 300 1
<
200
146.20
100 r
43.00
l:l 26.80  22.70
0
- - - 3- -
F Cl NO3; PO, SO,
1 A+

B 1. 2007 & L % 334 duende Lo~ S B e P2 BT
AN R R kA kR

10
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200
] B

180 I

160 SR e
-~ 140
1S
g
20
)
B 100
E
f= g
* 60

40

17.30
20 1280 930 1460 790
f i 5.00
0
Na NH,4
[

Bl 2. 2007 # § T 5P b Lol ~ s g e b2 BT
AT RS DR LSRR

Bl 3 5 2007 & # F 5B b puihs o~ FHTTE oV 0 A
TSR des cnd AER -4 43 kR 3 % 0.8 ppm & A 0 %
7= 3.59 ppm sk 2h A Kkt 263 ppm B K L & AR kR M EH
= 160.66 ppm .5 & & ° 3 % 136.48 ppm =t 2 » £ X iz % 78.29 ppm
B AEEIT A R R L A X kv 351 ppm A B 0 % % 2.90 ppm
2o BT 199 ppm A M BER AL R R 7 s % 80.09 ppm 3 &
B o AVt 13.98 ppm ko2 o AT 11.67 ppm B K FR A A4
SOk R MBI 93.92ppm i B F 0 3 4% 50.53ppm =k 2 0 fe % kot
35.24ppm B 4 o

Bl 4 5 2007 & # % 5B~ % b puihg dh s BHITTE oV 0 A
TS RBagT chd AR - 33 ER s % 1654 ppm 5 %
AT 11.07 ppm K 20 0 A K gkt 7.78 ppm i & 3 kR M
Xkt 1.55ppm 2 B % 0 s B 1.40 ppm =k 2 0 F AL 1.39 ppm &
ML 4 ap kR EA T 307.51 ppm G A B 0 = ' 230.31 ppm = 2 >
% gkt 117.94 ppm B it s AE 4R JE R 2 % b 9.68 ppm L B F o



BHT 6.91 ppm = 2 o A X kvt 545 ppm B K EEF R R M e
W 3350 ppm & B B 0 & X ikt 9.14ppm =2 0 BT 7.29 ppm B

[

200

180 ] E AR
160.66

120

100
s N O°

80 78129

20
359 263 290 199
0 o
*}*
rm#“

/|>? F’Q%ﬁ'ﬂ‘ m%‘ﬁv\ k"%

At kA ( ppm)

167 1398

350 "'\-
@ -n.t": i
L )
w0 gt
e o At e
250 % | "
E
g
~ 200
o
=&
2
o150
e
<
100
T 33.50
“ﬂsj 1.40 19 1.55 908 691 545 729 9.4
O 1
* * + z+ ot
Na NH,4 K Mg Ca
s

B 4. 2007/f"\:“} EBL o Bueha B~ f]u_fui 5:’\‘* %\Lbﬁx’%ﬁ""ﬁ"'
RBRS E SRR
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Bl 55 2007 &M E 5P A gefchg hz BHETATN Rk
FenEk A kR oA B IRAE M s % 834 ppm G BB BEH T 2.52 ppm
B & kR s b 49.65 ppm & B 0 B L 1= 36.83 ppm B 1 ;
AR g S R R B AT 5.54 ppm F & B > s % 0.78 ppm & i< g
Fait g+ Jk & 14 % % 25.67 ppm i BB 0 E LT 22.68 ppm & K 5 AR
At gE S kR BT 44.92ppm B F 0 s % 37.04 ppm & K o

Bl 6 5 2007 & fc % 5B A chg Ha BETA TS RBYR
% A kR T ER e B 514 ppm E & B0 A = 3.07 ppm
Moo g & kAR s % 1.8l ppm i BB > BEALT1.14 ppm & K
B+ kR » % 14470 ppm % BB 0 FEH {5 122.07 ppm B i< 5 4 4
+ kR e $ 13.80ppm i BB o FA G 3.59 ppm kK C 4EEE G kR
"t 24.49 ppm G BB 0 E AL TC 4.93 ppm & i€ o

3
B
47

100 1
a8 %
80 B o
=
& 60 f
;‘ﬁ 4965
- 49
EN
i; 40 & 3OS 37.04
+“
25.67
2,68
20
834
544
0
- - - 3- z-
F Cl NO; PO, SO,
IYES

B 5. 2007 £ A F XX e chg 2 FHEEATINF LS i
Ak R
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B 3
140 s
120
I L
§ 100
k4
- 80
3
= 60
40
20 r
5.14 3.07 181 114
L T i '
0
+ + LY T Z+ Z+
Na NH4 < Mg Ca
J;aa; -

am 3
® 6. 2007&ﬁk§§y+g§rg:‘:—'\ya BRETAFTINRB T DR
kR B

L
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N RO RN T S &} TR NCK,

225052007 &L FHAE LA G WA BALTTE A

=&

O AR A 2

BRSNS AR S Al R S
BERFEAFTRMSEFALRL S LA AT

’ /F’l i‘mﬁ:
R R AT REREFT RS ERERE AR e bR BH

b FL g S

TR ARG BT CFHT OB EARPRET FLE EE

WAE o
£2.2007 # G FEpE A B e R BATTE A0 Bl ik A
Fivt g+ it 2 kR H (H = ppm)
OB O OB | F & F Cl NOs | PO, | SO~
I i % 43,003 707.00%3 5.70%| 19.50°/116.80%
~ A £

% 8.362 - 49.65° 0.78°| 25.67°3 37.04°
R ¥ % |.373.80% 26.807% 16.50° | 39.29°/146.20°
~ A B i-

a % 36.83° 2.52° 544°| 22.683 44.92°

T - T % 22.70% 400.90% 40.302| 1.82° 31.64%
= ¥ iz 1‘7" s R

% 2.63° 78.29° 3.51°| 13.983 35.242

EF BHE s 3BHEANEFIEK T EizZ A RPEY T2 (ab)E

% 3:2007 #E F AT ARG DI FHETE
Wk IR R S ko kR R

Baye < A 2 gL

g A AT RS R SRR AR 2

LR AN SR k- S ARLES NG SR Ay S

FeRFTFaEFALALR

AEREEFTSR LA R

b

F_L

3B ¥ £ B p<0.05-

P A N 2t

Ao

ﬁﬁéﬁ\’%ﬁ‘%ﬂ J/&i{\&\/&fgﬁrﬁg‘; \é‘?%’g_:,_
EATMG PR ERFRRE 4 £ 253 @ EAEATINRA

EFAFHRARMZLSRFIRERDSE 2 AN 52 PG

Fx §3 3w
I oL e

)»‘1(‘21”5{; 4

"X AMAFR
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LIEEDPF AT AR AR I ERCBREED L F 0 LB
Osonubi % (1988) -~ Dambrine & (1993) %2 Saur % (1995) # 2% 4
SRR A A R S A
# i & & (nutrient supplying potential, @ # NSP) & » 2 kA

.
B3

R

Higg 4 0 i H I HEE SR A LA 2R 4 (Stark et al.,
1984) -
% 3. 2007 # R F B RFTAREa BEERLTE AW B L 2H A
Bt Bags d A RREBHE (H = ppm)
o% | M A | F & | Na* | NH. K* Mg?* ca®*
o | % % |12.80° 17.30"| 122.48"| 23.00% | 54.702
/R 2%
# % | 514 181°| 144.703| 13.80° | 24.49°
, o % % (98307 7.90?%|123.26°% 6.00%| 9.50?
< A R
# % /307° 1.14°| 122.063 3.59° | 4.93°
00 % (14603 5.00%| 153.53% 5.10% 8.30°
Lo B [N 2 n
# % | 7.76° 1.55°| 117.943 5.45% 9.142
A BlciE s 3B HAEHIEZ TH - HELZFREYF*(ab)2EFHEFLE p<0.05

FALARERE R B 3 BTSN AT R
B i A };li”ik’%* BB S BWARL L AR R R HREDR
PRLEREREE R (BETHEETRAGRSE > 2 b E 2
HREA L EENY BAERE) 2R 2 A
WA AT > A MR AR G i T 2 iRy
RABEITNT RS > P EHBER ] HFLE L6 RS AR
AP R AL SHREEHF LR R BT

A AT ERE Y X R X B KA .i*ﬂ?vd\%ff{l&jl;‘fg%&&.,./}ag
r‘%”"ii{'._t WA A B WS o RS P ES B
Eeo vt HRESBRENAZL A THERIAEY RE
TR ERAMNFNIRALSAREFTEARAG KW AR R S RERES DA
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B LR RS R YL SRR R FE

Fivitie A2 5% o

2557 FHEEr B3 BRETEES R ATINIRE
PF AL ER YR BREESRET > AR s BE A BB DH
BFRR > AP RE AREDRERLTE S B RES R g 3k
B Adiie hmg 3+ 2 48+ kR B ARHERHF-TEER
PEHRERIHEFLA AL A RS BMEATIN L SRS 2
HReix it -

Osonubi % (1988) # 2 72 ¢ 4 3 & A iR g B A TR
P\ﬁﬂ%biféﬁoé#iiﬁ%ﬁﬂwr AL E R B R LY o RS
AFIRA R E LS MAT T EREES LT 3 AL L 2 FIB (Stark
and Spitzner, 1985 ; Saur et al., 1995) » @ AF IR F R K o gL
FRHRIEFELRERAGA 0 F ERfES RSB LE T FRE

247 FHEEF BB FEEE AN LA AT REES D
kB (= ppm)

O | HFEFZ|OF Cl NO3 PO S0,
wme 127650 44817 1.16° | 26.12° | 37.04°
% <l | 989" 136.48Y 290" | 86.09" | 50.53

A% | 834" 4965 078 | 2567 | 68.61°

£ R e 1.73° 48.63"| 7.75° | 28.28° | 27.37°
o e aee . a a c c a
A ke | 3597 160.66° 1.99 11.67° | 93.92
R b b b b b
LR 252" | 36.82| 5.44 | 2267 | 44.92

ww | 12307 73.82° 3.44° | 27.89° | 35.24°
<@y | 263 7828" 351° | 13.98° | 54.33°

G BEE L 3B AL AR T

FrlcEit2zr2kE23* (a~brc) 27EFHFLE > p<0.05



253 FHEF B2 a B BHETEEL LA AFTIIRE RS D
%A kR (H = ppm)

B B | HFEFE | Na® | NH, K* Mg** ca’*
s e | 336 | 1.17° | 276.57°| 9.60° | 20.49°
5 « g+ (16547 | 1.40° | 230.31°| 9.68" | 33.50°
~mw | 493" | 514° 1.81°| 144.70" | 13.80°
#eew | 325 | 143" | 66.86°| 486 | 479
A < (11077 | 1.39° | 307.517|16.91" | 7.29°
~ g | 3077 | 1.14° | 122.07°| 359" | 4.93°
- HE e 11.61: 1.21: 177.13: 7.55: 22.29:
“@ye | 778 | 1547 1| 117.94'| 545 | 9.14

A BHEES 3BHRALF L T 5

FrlcEisz2FE>3* (a~bco) 27 HHFLE > p<0.05
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BELEROIEALY LIRS PEEF G RE2 AT

2.EIRE L AT

265 AR AR A2 L BFHRSEEYBLAERFE A
A BRETE AN X ENRIREALACZZER - F ER
A2 e 168% BB SEERFET S @ Ee bR R
BN 1.18% 5 B oo FRE R M L b Fs W 0.969% 5 g 0 ¢ B
FRFZ H 2k 036 %5 ™o BRER M B FFHRFEHTT 6.44
mo/g 5 5% > ~ A s % 239mg/g 5 K o kR B RSB
=1326mg/g = &% > * B EHTT 8.64mg/g 2k K o TR VA
FARFEH T 1165 mg/g 5 B > <~ A s W 594 molg 5 B Ko 45
R ILY B B R Rl ANk T.71mg/g R B R0t B e % 2.43
mo/g 5 B M o EEAR M A B EAT 941 malg 5 BB 0 BRI HRHE
f75 3.26 mg/g 5 B K e

FTLARE S AR LR SRR R LY
W F kLA RS R AT RS R kR FERNM
S b IS 8.00% 5 BB A A E LR 1.89%5 & i o FRE R 1M
L I 125005 BB 0 ) B EY 0.70% 5 B M o BEERE U
BEEE740mglg 2 &R F 0 % FuiE LAY 3.87mglg kK o 2k R
A FLE Y 1406 my/g s B 0 AL E F 9.76 mg/g & B L o
Tk B A ¥k g 877 mglg 5B % 0w AT 6.48 mg/g i A
Moo 4B R LW ¥ 588mg/g i % 0 x A =% 3.13mg/g &
oo gE R R LA B K EF 16.68mg/g 5 Be# 0 4 ALY 9.92 mglg
5B e
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206 ABE A B AL BAHEE Y RS RFE S
BRTE HFA LRV ERNTIRELS A FLRA
v om W 7 N S P K Ca Mg Al
(%) (%) (mg/g) | (mg/g) (mg/g) | (mg/g) | (mg/g)
ARE 3% 1.39+0.04/0.83+0.01(2.39+0.21| 9.98+0.81 | 5.94+0.88 |2.43+0.15|8.10+0.36
AT 1.18+0.02|0.88+0.05|3.19+0.40| 8.64+0.76 | 7.64+1.11 |2.63+0.16|9.41+0.28
SR 1.18+0.01|0.96+0.02(3.31+0.66| 9.84+0.78 | 6.43+1.05 |2.85+0.34|7.26+0.10
A 1.63+0.06|0.78+0.05|3.37+0.52|10.93+1.08| 7.09+0.69 |3.11+0.73|7.64+0.16
# % %t 1.18+0.02(0.89+0.02|3.30+0.38| 9.69+0.87 | 6.13+0.95 (4.96+0.65|8.03+0.33
ST - 1.68+0.01|0.56+0.06|5.48+0.47|12.06+1.06(10.47+1.30(6.24+0.66|4.42+0.96
Bk BT 1.52+0.00/0.4620.00|6.44+0.,56/13.26+1.51|11.65+1.22|7.03+0.87|3.26+3.04
PB4 | &S 0 |1,4440.03/0.36+0.03|4.33+0.43]11.37+1.24(11.51+1.20|7.71+0.91|3.86+1.06
2O7.OAEE A B [ AmA R R EE RES T L E
R LA E R ER P A E kR
vowm | B N S P K Ca Mg Al
(%) (%) (mg/g) | (mg/g) (mg/g) (mg/g) (mg/g)
AR |FE 3.02+0.08| 0.84+0.05/4.50+0.66|12.07+1.43| 7.00+1.11| 3.13+1.26(16.68+1.09
L E fF 14.89+0.02| 0.90+0.01/4.85+0.22| 9.76+0.64| 8.71+1.34| 4.91+1.14| 9.92+0.91
A P | = E 3.96+0.04| 0.86+0.03|5.89+0.89|14.06+1.88| 6.73+1.25| 4.88+1.23(10.33+0.97
& i 2.0240.01| 0.85+0.05|5.52+0.79(11.49+1.74| 8.77+1.37| 4.83+1.12|13.73+1.13
# L4 7.90+0.02| 1.13+0.04(3.87+0.13|12.18+0.66| 7.50+0.83| 5.11+1.24(12.20+1.14
TF 42 18.00+0.04| 1.25+0.01/6.10+0.28/10.88+1.20| 7.58+1.08| 4.63+0.70|12.16+0.88
o B |E R 7.90+0.02| 0.70+0.01|6.46+0.86|13.78+0.85| 8.24+1.17| 5.88+0.82(11.52+0.79
oA | E Y 7.94+0.03| 0.97+0.02|7.40+0.30{12.66+1.02| 6.48+0.67| 4.17+0.72|11.06+1.07
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$z& FRAG

AP L ARE A R e B R R F T HITE

GRS SRR REE £ S RN AN I R S UL
B BHETT LR HE L SR RBREERRE I ES R0 F
R FEETE o Vb AKX 2 L EAFRE LA E

EORER- o B R

oL 2 R,
TR EEE R = (
vERG A ARE 4mm?(ﬁ&; » 1
PRLIEF P REF RN IR LIRS AR RN TS
£ 5 25114267 /5009 4 # > i % %056 B > FHEFTHTOR > L

w-

N

8) & ¥ MR

iiﬁ;ﬁﬁﬁ:ie; S B4

ks
#
=
D

)

R

oo

BWHAG R o xRS =g 375 25 7852141 /500 g 2 % o

LN 6.3 m M Lie T F oL 24324312 B/500 g F i A
% 0 B g 14404257 B/500Qg 2 ol W E w BT T H I 5 A B S

4568+878 # 1088+232 #/500 g # & - “’K BT i 2P 723

BB R A R D Lhe R T § A 512
+178 2 8324297 ® /500 g 2 3£ > & H ik F B -3¢ F+ & 5 4961167 &
/500 g 2 3d gt T o LA R BRI R R AR RIS KE
ol FIEAREZE T EAEF RESFRITILLHIINFARE % - AN
"B > 5 B3k 3 B (Glomus) s Glomus etunicatum
27 Glomus geosporum: p # 32 + & ( Entrophospora) = Entrophospore
colombiana- ™ %2 #& 45 % + 4 ( Acaulospora) 7 Acaulospora delicata -
3 24 AELHAMD Glomuse 7 27 B ARG S B as 2 B
T Jf - R o



8 HFHBEREF L IRBF AN I AARRAR
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Glomus etunicatum

Entroph Ogggblgiiro;om biana

Entrophospore colombiana

Glomus sppl. Glomus sppl.
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Glomus spp2.
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7 ¥ (mycorrhiza, 47 # 5 -zae # -zas)- #d 1885 # {f W 14
Hop 2§ 7 Albert Bernard Frank #f % > F'myco-, # % Z F(fungus)
d1g L > Trhizag Bl 2 L L 0 F {7 4R 5 fungus-root > & 4
RN Ad EPFEE Rk 2 e & (symbiosis association) o

A MG EG et d A (host) i g # &k £ iF
SRR EP IR EFMN I RB RRkAERE AL FL
B F 2 B3 {5 4 (mutualism)shk % o

it ey 4

B2 R YT BRrEF IR AL AR L ¥FRET
’lﬁl«f"m’l‘n v»lz;wz»l gﬁ*"! m’f#-ie ’ _ pL F‘]%q ;fg‘;_; i‘_\fg#%{zgg I #7 il]
M’%ﬁmﬁmﬁ’ﬁmamﬁazllmﬁo

FAREADAF R A% RH L[S AGIIIVL K

(cortex) & R en fi i - 1 % 2 F& L ﬁ#w%ﬁéﬁﬁﬁi’
A& AT B IL 4 F 1 (ectomycorrhizas) B skt 4 A AT

il kKwmE oA EF r L ke s e B e B F A
oo A5 AL 5 A g (Hartig net) - 2. % 4= 7 12 (arbuscular mycorrhizas) #
Ha g 7 Al kiwre o LA ke TR 0 A8 e N S
(intracellular hyphae) » i 2} & & % jk 7 4< # (arbuscule) > ™ 2 & f
SR sh P BB s Ay e (vesicle) o v A F F 1 R F T
(vesicular-arbuscular mycorrhiz; VAM) L2 » 17 & & Pl 3R> & 2bpt 3¢
FA s n g A K e ¥ A5 e B Tt AL A FR G Rk
A1 e 3.0 b 4 F 12 (ectendomycorrhizas) # F sk RFE G o 2 AR S
PAFI L A4 AL 2 - 444 F IR HE 4 12 (mycorrhizas in the
Ericles) e £ # A ~ kh W AR ERFBARZ & B RfFkho
At -
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fre R ER (1998) AN AL L Bk 23 v o
2B ¥ 46 217- 225 -

CEH T (1988) 4 Y My R AR EEA AL T RP D HEF T

RO IE Y 2 A o ¢ EHRE £ 1] 21(4): 39- 48 -

CREP SRS (1989) B LR RSB RPN VLS S R 2
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