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Summary

In order to investigate the effect of vesicular-arbuscular mycorrhizae
(VAM) on the growth of trifoliate orange(rootstock of citrus in Cheju
island) in volcanic ash soil, seedlings in pots of various levels of
fertilizer were artificially innoculated with VAM-infected root of
trifoliate orange. Growth characters and inorganic composition were
analyzed 16 weeks after inoculation, and spores of VAM fungi were
identified.

The results obtained are summarized as follows:

1. Percent pots infected by VAM was observed to be 70% in pots of
high level of fertilizer and phosphate added(40g of 21-17-17
complex fertilizer and 50g of fused phosphate added to 50¢ of
soil), and not exceeding 20% in pots of low levels of fertilizer or

without fused phosphate added.

oo

Fresh and dry weights of shoot linearly regressed positively on
VAM infection ratio at 5% level. Shoot length, and fresh and dry
weights of root also tended to increase with increasing infection

ratio.

3. Contents of P(at 1% level)) Cu and Mg(at 5% level) linearly

regressed positively on VAM infection ratio. Contents of N and Zn



4.

also tended to increase, while that of Ca to decrease, with

increasing infection ratio.

All of 4 species of VAM fungal spores, which were found in soil
from which innoculation materials were taken, including Glomus
deserticola, G. rubiforme, G. vesiculiferum and Acaulospora sp.
were confirmed to be in soil of inoculated pots, indicating all of

these species infect trifoliate orange root.
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AFEAM Auise FE2FE dFdo] &F2go|d, g8 oz
3 gtk WA AMAE FHFAT AWy FF giFolAE
So2 fit WReERE 5 EH, B ZX 42 £¥dn ok
Feuedel s galieh doiel X3t o AFEME ok g Ate
2 A&t Yo

A= oA e f71do]l 5 ELFE Foldtd by Az 4
+ ALEY MG Edde FHIE Aoz dex ok £ Hubz|o
Me FAZE @F st AYE ZsA JeEtl2RZ oo Aus 3
2.3 (EE T H#, 1991).

AFe EGLS AFY¢E ZAZF I3 ER Allophane] %ol F#€
5oldt HEZFERZ Ho U FFAo FI3dy BF5Ho] Frh UdwrE
Fell ¥lste] CEC7F o4 d71(53% NH,', K)o B&EYL CECH ¥
o] ol oftr] WFEe AZIZE AA ol¥E ) 4k widHe) QS F
A nAste Yol T Ao (&, 1989 #) 5, 1985) v FA 4] A
HEE SEAY EGEUANS THuFo] ¥ n HYRINM ;Ao =z
3 AL WA, A4 7)ol AA THETE 59 FAMel dey A4
2ATH] L o] AuSAe & dJQoz 5o frh wekA FHak
IJEQ #FHEYA EFA tFo 8404 Ago] dFA A AFAL
499ppm, MAXA7} 385ppm, HAFFo] 535ppm, & A F o] 242ppm S
2 3¢ 415ppmo 2 EFF AR FAAT FFel 100~200ppmdl H]
St AT ARG FEFUAA AYALE Holn Y. &3 AFE
9 3}t Hlg 4HFE HE AF ¥FE F7HE (85 36490M/THH Rl
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ow, 2ol 59 4ol 3 PAH AF FEA S ®A deum g

o @3 setulge] HFo R stel EY pHE 60t 6299 ol 90d )
© 5022 FA3F A3} FHE Bolxn gl EF HEo] W Q=

A9 +F Astr9 edo] AAAAL JUTHE, 19%). AFZME B
o TaAs B3 BEH FUs v FHNNY AL A ZAe
7NEEE MEY 2FoR A Yrta glon IR ¥RIse §Ev
BES ol 83d Y FAE &4 AdE BusEn
vdEe] AL o] 8A Fwe] tig A7 Bardo] Forxm Utk
1ol At AP Fol2o) 8ol HE FHAIEA AYs
A Fr1E% 24D S Faste A2Ad FFFeEN vEE
AN F Qe FE EYVHEQ vesicular-arbuscular mycorrhizae
(VAM)¥o] F4dll o842 + Udd 3guge) A4S 29 & Yg
Aoz Ayzte|ojzr},

et o] AFEVAMT S o843 &7 2dd g3y #vs A
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& ¥ Z(mycorrhizae)ol g A7 1881'Q Kamieski®t 18859 Frank
27H AFE A} (Norris 5, 1994). FAFZL A M Ao XY g

© TAEZ AT JANFFE 7FAE oA AFaLe] o Yo
b Ao ofYztn AES Ulgm Aol FBolg £F2 2] 4y
e T A olFol AUEFFE FAANANE NFY sM5He] 2w
gttt Cox 519802 dEFE AEE 45 93ty dojuy 3
ol WelA ¢ 27x10°wPem?’se £EZ o)FdUx mMuagrh
Nelsen¥} Safir(1982a)= <8l 7} FEzAA AAujd Fobo) A
vesicular-arbuscular mycorrhizae(VAM)ol 749 2 o] WANZF, AEZE
R Aol o hou FAHRA e YAE ANFES EH(26mg
P/440g soil) AH]ASAE Qo] ZPHJTG T A5, 2¥P AL
TUHEE E¥T A cH(Nelsend}t Safir, 1982b; Graham¥ Syvertsen,
1984).  Geroge(1992)= couchgranr®} whitecloverdl ] VAMTo| 79 €
HES 49 AQAFF] 9 Edvh 891, Boyetchko $(1990)& ¥,
ddst, gu, H=FEY, £54, 193 79 BIEEL A
VAMT 9] dFQ Glomus dimorphicum AEA YA ¥a 4£F9 7y
0] WA, FEFEYE AT dPon E3 2R NFHE
o] genomedl F¥S Predz Yt
4% 9] VAMT (Glomus sp., G. epigaeum, G, fasicalatum, G. moseae)

#de w79 dFe VAMZO 92 @2 A28 3~68 f %



3 AL HYgon FHES HAEF QU guASY A
AlZE Adeka 3 th(Pacolvsky, 1986). VAMTA S 28 &% o) FF&0]

Eddlcl FHslojds de F5o 2AHoz BLay, Ry FI2
dFol B W 238y 1 F4E PaAAUR s9n 3 (Heggos,
1990), VAMT o ZH9€ big bluestem(Andropogon gerardii Vit)e 7+9)
A e HEARCG QS 500~6008 tiRe] E4sAci s
(Jayachandran %, 1992).
Graham ¥ Syvertsen(1985)& ZEhhE9 VAMZ 9 &% (mycorrhizae
dependency.)ﬂ sour orange = cleopatra mandarin > swingle citrange >
carrizo citrange > WA} &olB, VAMT ER7 W eizol ez}
#E2] carrizo citrange® 7= BYE A1 TS Gu QAL &
A18t3, sour orange®} cleopatra mandarin Bt} A@o] -1 VAMIF
AEETF RXEFE W FYAEEYG 28 12T FHEE U,
TE 2L QIS AHIPS W AFET Aol A NEF u
aEE HEAlelel o]zt itk ).
Krikum# Levy(1980)& sour orange, rough lemon, cleopatra mandarin
= A APolA VAMTL P, Cudl $58 o ¥4 9oy N, K
223 Ca 52 2% 39 onf, Camprubi & Calvet(1996):= 738
o E o2 o855 4EF S FAL, 13F9 VAMAS YEstd
=9 Aol it BErd Nemec(1985)% o8] FFo) A=
VAM e} a3toll aA 9% F2 Fevtn &9t Ishi 9 Kadoya
(1994)= chacoald H7H8tAE w7t H7bshA) Fe o Bl 7gso]
EUTHL B 1383, Shrestha 5(1996)& VAMZAo] &3zt £a8
FEANAL, AxAedE VAMTE ZF 7NN Atles do] #Huxu wym

[l



2 ueky VAMZO g d72A F19840)E AR A 2o A
VAMZ ] #2843 2 £F4E09 BAE 7322 393, W =
(1984)& AF=W EYM VAMZERAS AT E =i} uwusdch @&
B F1990)= et ge] ABRYAAN F S(1991)L AT @ )
A g & §(1992)E FHYENAN VAMTIAE 28 SRS 1
AT F (1999 ZE&Y JNDFFo] N2 ABAAS Y
VAMZe] B4& P, N, K €22 988 g sgch a8y 9 &
Bo] 28 AFxz UIAEFANM &9 el nxE VAMEFRY
o Aol M E Bud u gl



m. A= 23y

1. 4% 493 P82}

19964 1049 169 G498 g ZA) el e ofA Abejo] el gi}Ro)
M FAE ARG 525 BolA o] e g EAAAC EHe
AAs] 2B 500 Aol 141 YA st wvjEelo)Ee WEs
o frE2ddA B e,

Z\j%ﬂlﬂé AFE AFA TAFY A28 §71sHez Bess g2
ol SFUF B BARE YE2FY AHHsd YA &%
=2 R0l AHF F 578 AAG S ZPLS A A g9 YyE

Ag2 & FelE drdch AFARE 42 Immolste pEwels
lemdEel dol2 A2m 08g(%F 100719 BT)W YA dF Auz
AH &89 ).

EdE AAXA EFHF AxF AFNGA oA dAd T LA A
A2 e A9 SAJELS WA FNAFEL AuEFe
Al-&3F 51 T}

EdH s hE27(CC0), 2HFLC), &M QAF(LP), T F(HC), thy)
AIMTFHP)Y] 5aF o2 o] HEsdnh. dxTE 97 ESS 1
e ALgstls FHIEY 5009 21-17-17%4] 2058 g3 AL &
Bl 72 8ta, Bk 507 BH) 40g& EFste] oiu| TR shdch 4w o)Ak
T2 oI M= 4w 7o thu Fol &A9HE 7H7} 50g8 &
E3aAct

EgA e 2443 Fol 7} A7 20 M S M A T 05mm
AE FAHAA BT EY ogeta AL g 13 ot



Table 1. Chemical properties of soil in this experiment

. . Soluble
Soile Total Oganic pH P K Mg Ca

z) fo) [0 g
treatment™ N(%) C0%) (15) (ug/g)  (us/m)  (ug/g)

cC 0.480 3569 535 0.18 630 30.2 988
LC 0563 3930 555 0455 189 38.3 139
LP 0577 3484 554 1.049 195 107.7 312
HC 0567 3798 566  0.780 260 38 138
HP 0612 3462 567 1.103 211 137.7 211

“CC, control(without fertilizer added); LC, 20g of 21-17-17 complex
fertilizer added to 50 ¢ of soil; LP, LC with 50g of fused phosphate
added; HC, 40g of 21-17-17 complex fertilizer added to 50 ¢ of soil;
HP, HC with 50g of fused phosphate added.

o4 A BE R4 A%e] 1E VL Ao Relr} vlex)
FEZ O2HL e g AR A4 BBIYG oJAe I5x
0cm 3£l Hg 23EE A9, 4 EFANAT YETE WEARE
235 W g 429 Y48 TA ASL F YYT FUETFE 59
ol YEAEE F7h8A @#m AAh ol NE WARE fE o)A
gAQMAN e WAt Belstst.
E 1675 2 827 430 FUA 284 Bopy
1 g8 AAY e 2L AR AdRel AR
!

AFE ARG ARFE 60T AzIANA 493

£

2. A9E A R ¥4 FA
BAFE FAH3 & #YE FAAL Y (formalin 1: glacial acetic acid
1: ethanol 1 ; v/v/v)ol A A A }7} Phillips® Hayman (1970)9] b o



2 VAMTHE &S A8 &, FAAS Y £9 BaAE 7y 22
AT oS lem Zolo] AWo g Hddte 1749 AJgw 25709 e o
e WEUT FUHHE 10% KOH £4& 9 A% FoX QT2
T 7IEE F KOH €9& Hax $%E82 7Ro] 4 thg Alkaline
Hz02(3ml NH,OH : 3ml 10% H:0, : 567ml tap water)E 7}8e] €h Al A)
A F FEE2 AFE] AL g 1% HCl £ 97152ch7}t HCl &
A& W acid fuchsin FHEHE Y2 OCE 40837 FIsc)
acid fuchsin&<follA HHHE Aol LA/ Yo AFL e
@A E B3 Aste FRAnH(x80)e2 BHAE  FAE(%)
o (BAE %Y AU/ wAE 2] HF)x1002.2 sk

Add FEAN EFE AFHs oF 100g& 500ml Blo]AN ¥Wn FE
=& EY0] FAEHA ¥ AR f%02 FY doj=n] 7ZaiA A
o} F3 149mA ¢} 3/mAE AHA HZe e AL wrEsdch 35mA)
of A%l EaE 0.1M CaCLE 73t F3g b R A0 A (x80)oz
EAs st FEAu Ao @tk IAEF 4¥We Schenck
o} Pérez(1988)9) Wi o2 Agaigich

3. B AEA ¥4

EYF FA AT 2020 Digestion System(Tecator, Sweden)2 £ 3| 3}
Kjeltec Auto 1035/38 Sampler System(Tecator, Sweden)©. 2 ¥A &g},
A2 FH EYF 228 NPT ¥ HEN(460mIS FF ol 15ml
o] IN NH,F& 43 25mle} 05N HCIEHE &3 A) 14mlS 718 g
1#3F voltexingd ¥ No2 9432 st oY 2mle Hslo =

Ho

A ¥ g F/FF 8mlE 715k 2mle (NH)sMoOpu & 8-S @1
Z EEoE thE 108 A F 20%0] A ur] Mo v AMAZ 620mme]

_10_



AN FFEE FHSAT. FEINL 0, 2 4, 6, 8ug/go] HEE zA
Pt BESY 2mle et F98 ABHARYL AR AA43Q K, Ca,
Mge FHEY 5g& AFs 100ml 4ZZg236 ¥e e A2
(IN-NH.OAC, pH 7.0) 50ml& A7}sted 30%7 k7)o AFE No2
ABA 2 os}stel YH-E# 3% A (Philips SP9-800, U. K.)2 =4 5t¢ o).

EYe pHE FUEY 5g& A#FsA 100ml 474 EetA306 we e
225 25mlE 7hEta WHb7)olA 3083 AEF 2gsar)

EYT 771282 0 EF 03gS 300ml H¥ste ATz
72 O5 IN KLrO7 €9 10ml& 718 thg A|E9 & Hole2 A4
5] EEo4F 1 wH 0mlE 7tk @ ESOlE UL 3087 W%
200ml® FHTE Hrstel Ashies FANZT wgol AW o
o-phenanthroline-ferrous &3} A Aj k& 3w-& H78l 05N FeSO,2 2
e Aol & W7 HYeYh /718 #FL Walkley-Black'd o) A 4Hy
of &3ty Al4ts )

HEANC HEFTE FHY F AR A5RS AN 2y
EHE AE 03gol FA Tml, EHZ 24 (035 KS0; + 35mg Se) & &
< ¥ 1 2020 Digestion Systemo 2 &35}

A 2(N)E Kjeltec Auto 1035/38 Sampler System(Tecator, Sweden) 2.

43U A(P)2 Vanadate'§ 22 420me) FJE= 4393,
Ca, Mg, Cu, Zne YAFFF=A(Philips SPI-800, U. K)& 2R3 9
=

_11_



V. 23 2@ 1%

1. T 2% VAMT 29 &
A FEo] the S Bl VAMTHEo| eagre) 2% 1)

N AEE AR AgdE 29 19 el
A4bE Mg ou el VAMZS JE470 HPMT9 2%0] 713

Zo] 14lcmZ MEE FAUYT HEE A7A & Y27 CONT 2
4 1ld4cm Bk 24%u o 29Utk Q1abe H7be An)Hgels HEFQ
LPM79 %L 13cm2 CCNT9 2% Byl 14% o 2} Qabe =
72 oA @e FulF, AT 2 gulT BE VAMFE W Eo |
BAglel 2% o] vlzddon QAL HUA W VAMTFL HE5X
etsl 2w P9} chu] ¢l LPN, HPNT9 2%3& CCNT9 HPM79 =
ko] At

BAFRS BAF(2Y 2)3 AZF (Yol 1A An5F3 VAMF
Y& 9PE 23el w2 A% vjed Fgoldth o HPMT
LPM~ Afefell zte]7h @E dvh. HPM T LPMT oA SR A o]
< AL MR e VAMTHF A vt oz =88 Ao
il B g ok E¥0E Au ke 9%e A 9 ¥ dasg &
B}7b FSlEhA et RE WEBE A F e B CCTY S&
A Fdol 0.1we/g(E 12 Ak Aol Ag v Nat Ko gae
Alelel oz B wiglvh QIRl7) wiEoleti AzbE o)



15

Shoot length(cm)

Fig. 1.

CCM CCN LCM LCN LPM LPN HCM HCN HPM HPN
Treatments?’

Shoot length of trifoliate orange seedling as affected by
fertilizer levels and inoculation of VAM.

“See Table 1 for the explanation of fist two characters. The
last character indicate artificial inoculation of VAM fungi: M,
inoculated; N, not inoculated. For example, CCM means pots

inoculated without fertilizer.
*’Mean separation by Duncan’s multiple range test at 5% level.
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N

Fresh weight(g)
-

0.5

CCM CCN LCM LCN LPM PN HCM HCN HM  HPN
Treatments?

Fig. 2. Fresh weight of trifoliate orange seedling as affected by fertilizer
levels and inoculation of VAM.
“See Table 1 and Fig. 1 for the explanation of treatments.
YMean separation by Duncan’s multiple range test at 5% level.

Dry weight(q)

CCM CCN CM LCN LPM PN HCM HCN HM  HPN

Treatments?”

Fig. 3. Dry weight of trifoliate orange seedling as affected by fertilizer
levels and inoculation of VAM.
“See Table 1 and Fig. 1 for the explanation of treatments.
»Mean separation by Duncan’s multiple range test at 5% level.

_14_



2352 AR AEF HE2 YuEd TRE(E 2 4242 3
Aglel d4E H7hg 2ET(LPM, HPM, LPN, HPN)AIA 12~142 7}
T ERR QNS HUEA Fe ohE) F(HCM, HCN)OlA 092 Z3o|yd
o9 yrA] FH]F(CCM, CCN)$F AH]F(LCM, LCN)A A E 06~0.72
b wkoh meEkad Qad #7bh T/RES Eoled 714 537 How
SR AGAFAE gi JAAT VAMT FES 9L 0xx ¢
pig=3

Tale 2. Effect of fertilizer levels and inoculation of VAM on the T/R
ratio of trifoliate orange seedling

Treatment” CCM CCN LCM LCN LPM LPN HCM HCN HPM HPN

T/R ratio 06d”0.7d 06d 0.6d 14a 12b 09c 09c 13ab 1.3ab

“See Table 1 and Figure 1 for the explanation of treatments.
»’Mean separation by Duncan’s multiple range test, at 5% level.

# 3¢ 4 AdE VAMEOl 2499 £E9 H&S Yehd Aol
S 7H83hA &3 HF I CCM, LCM € HCMT oM E 299 XE
9 Bl&o] 10% ot AAE 7188 LPMTE 20%, HPM++< 70%
o XE7L AHHRASE HA8A o] 5(1992) £4E FAFY A4l
Al e G e W Pt Bm/g £ENA VAMEZRE0] Edgn 3
Ak,



Table 3. Effect of fertilizer added on percent pots of trifoliate orange
seedling infected by VAM fungi

Treatment” CCM CCN LCM LCN LPM LPN HCM HCN HPM HPN

10 0 0 0 20 0 10 0 70 o0

“See Table 1 and Figure 1 for the explanation of treatments.

°of el AHEE stBEE A ANAPAHAY) G2 1) 7
A&l Upon A he T EYF A4 FAE Iy W2 QAR
Fo2 dEgol ®A F%vtn AZAE) mehy o)F Ak Amg =
7HNA ZdEs gl vXe 4B AEY Yoot Yon By
VAM# Zdel FEAZ WA 93E BA3lr7] st LPMT7 S
HPM7elM e frEs Zdsx 4 f89 g3 vust A3
= 494 B upe} P}

Table 4. Effect of VAM infection on the growth of trifoliate orange

seedling
. Shoot Fresh weight(g) Dry weight(g)
Treatment length(cm) ~ Shoot  Root  Shoot  Root
LPM I 14.2 1.48 0.68 0.68 0.43
12.2 1.38 1.08 0.55 0.40
Difference 2.0™ 0.1" -0.4™ 0.13™ 0.03™
HPM I 14.9 1.45 1.18 0.57 0.42
12.1 0.86 0.75 0.36 0.30
Difference 2.8™ 0.59 0.43° 0.217 0.12"

ns

“Significant at 5% level, ™not significant.
“See Table 1 and Figure 1 for the explanation of LPM and HPM; I,
infected; N, not infected.

.16~



LPM7Pel M= F#RAZA mxEs VAME ZY9ERE 98T 4 o
Y4 HPMT oM 2459 2859 MAFH xA48e] dEZ0] VAM
T Adel & FoA Fotstgon FrrEE wggTe 50% o)A
5] A}

VAM# 9 42843 22087 Al (Matsubara S, 1996), B ZH(Vinayak 9}
Bagyaraj, 1990)5 H2 4 EdA B 15}

VAMZ ZHEA7E AAHA 2d LPMTE 20%9) £E7 29570
AATHE 3) #AFY XEUW 2 FdLo) 20% otz wton wm
VAM¥ d 9237 AAHAY HPMT AN E Bl gd g HF 30%
BER FUt. oA Fdgol Eolok VAMTFY o8 Msxa
7t el oo A zbE] o)

Te ddEd FEARRR BAE Loluy) Yot P go] thop
& HPMT A AABAE £49% s 29 49 Jepit) a2 o)
AAZH RETS e 29e3 Ao Ado] AMHA} w2 59
A4 e AASA FAAT 23, AR WANFH AEBER

%
#dEc] EFE AXNE AFo|Ark

i
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r=081659 ° g| r=0744s4 : .
—_ —~ =0. +0.
B | v=08685+002x B | Y7036838+0007x
;_; 2 o :5 7
£ - 25
. 3
E 1 . . 2s
L
g 5 a
w o
0 v v 3 T T T T
] 10 20 30 40 0 10 20 30 40
Infection ratio(%) Infection ratio(%)
20 1.8
r=06342 " . 16| r=061878 " .
18 .
- Y= 12.108+0.099X B Y =0.81+0.121X
£ 14
% 16 5
5 14 £
g 810
: 5
B 12 2 8
w 'y
10 ] ] ; . 6 v , -
0 10 20 30 40 0 10 20 30 40
Infection ratio(%) Infection ratio(%)
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- ns
55 | r=06148 .
Diso Y = 0.3087+0.004X
(=]
£ 45 S
=)
2 40 .
8 35 .
g .30 . .
25

0 10 20 30 40

Infection ratio(%)

Fig. 4. Regression of growth characters on the ratio of VAM infec—
tion of root in trifoliate orange seedling.
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TR F9E 3%

HPM79F HPN79 &84 27148 & 48 2A3E 5), Pt Mg o2
VAM# HF7<2 HPMoIAM7} B4 F7 HPNAA Rt} T SHA #dm
Ca ¥3& WAtk N, Cu % Zn $IE ¥ 2 5% $Z4 $942 o
57 @A VAMT HEFANAN B Aol Yo

1 5e FUIE TR we gdee #AE HPMTAAN BAE Az
olth P @& AH &l 71 qde} A ANHoz Zrlagon Cust
Mg 895 Z9&9 S7tol we} fo984 F7189d. N9t Zn SHaEe 50
TEAM FAL L AU TR F7bd wre} Zrbes Aol w
A Ca 32 ZHE& 7o el Zasts Aol

VAMZo| P9 §4& 242008 AL 223 299t (Rosario 5,
1978: Morin -5, 1994; Kothari 5, 1991). Vinayak$ Bagyaraj(1990)= VAM
@l #d" "HAM P, Zn, Cu 59 F52 Z/NA%n #Yn
Hartmond 5(1987)% VAMf ol Z+H® sweet orange, sour orange, carrizo
citrangeol M AW PEeFe] Ekttn &gk Krikundt Levy (1980)€ VAM
ol ¥ sour orange®} cleopatra mandarin, rough lemonol A Mg qu
FEFE VAMTA A Z9E 4247 etont Cadl 2L 72U5 R e Al
AL o Fkha sk Nol &40] A= VAMZY zae
(Heggo®t Angle, 1990), -3 = 2 8(3, 1986) SollA JAFHNeY &4
(Shen &, 199494 %2 & (Hartmond 5, 1987; Peng &, 1993)dl &= A A
A Uk BuE e

AT B oA St FAF o] APl VAMF Zdo] P2 n|&
& Cu, Mg, Zn, N 59 F7HE 52 279 Aoz Yey As=

2 42 E= 02 EY BFHFAN doln AP gz YY)
meb Ho BAEE Fol: Wt AW VAMZEL o] &3te] Alu|a

o #deriete] st dgwn)

4 ol

Ll
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Table 5. Effect of inoculation of VAM on the inorganic composition in
trifoliate orange seedling

Treatment” N(%) Plug/g) Calug/g) Mglug/s) Culug/g) Zn{pg/g)

HPM 1.82 1458 1971 3123 102.2 130.0
HPN 1.71 1164 2306 2064 72.8 107.1
Difference  0.11™ 294" -335" 1059" 29.4" 229"

“Significant at 5% level, ™not significant.
“'See Table 1 and Fig. 2 for the explanation of treatments.

2000 200 -
oo | = 09672 - 180 r=075773 .
Y = 1028+21.5X S 160 Y =63.32+1.95X
. 1600 B‘t 140
S 1400 2120 el
y . 3 100 .
==~ 1200 &} .
a 80 .
1000 » 60 L] »
800 - . 40
4} 10 20 30 40 0 10 20 30 40
1 1 0, . -
Infection ratio(%) Infection ratio(%)
4500 205
r=07867" : 200 | (=05519 7
L] .
4000 | Y = 2320+40.12X 195 | Y =1.71+0.006X
%,’ 3500 _1%0
= X 185
S 3000 Z 180
= 2500 175
1.70 H " -
2000 165
0 10 20 30 40 0 10 20 30 40
Infection ratio(%) Infection ratio(%)
220 2600
r=0.67889 "s
2400 .
2004y 103.25+1.33X ¢
—~ 180 2200
o —_—
S 160 2000
2 140 2 1800
rs \‘:‘; 1600 r=-0.65298 "¢
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Fig. 5. Regression of contents of nutrients in plant tissue on the ratio
of VAM infection of root in trifoliate orange seedling.
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B He7t VAMT 249 Aoz Jebd HPM3 LPMe &
F& EEA BEd VAMTFEAE Glomus%2 3% Acaulosporad
o] 1& 25 4%2o2 T2 Ach(Schenck®t Pérez, 1988).

Y sl M F7ET 2FE st A24S vehy =771 90~
100mg ol FALe) EAo] gl ¥ HFEAS RE Acaulospora sp.2
TREAT2Y 5).

Glomus vesiculiferum®. 2 389 XY 6) %7t Ly S o
I o] BAs] =y Fale] EFo] Zdhy] RES i glo
¥2ke) 715 50~100me] 3 2~4mFA ) EANS 17) 7}x| 0, ¥z}
(1% 69 O)x TaE= Ik

2 = H248 Yebde, 8 F(clavate)S UYERHI =AU 80~
120ime) 3t & 1700w 50~75me F74E 7}2 Z¥(laminated
wallo]a FHetAls f%o 2 AL Zur)doez 5~65me) Z& 7}
Ao Eaete] B-AyFo] 9~10m=Z 7tF Wow FAY ¥e 10umi e
1 AL Glomus deserticola( 23 )2 E &R Q)
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2H 8ol AAE A B4 2 2248 9y, 7Y £ Qe 2%
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HENEE AH B39 EFolr LDANE 45 257 iz wmez
SN EdollM e Eslo] 4F 2% dx¥ad Za9dgn ddyy
=
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Fig

5. Azvgospore Chalamyvdosporas of Acaulospora sp.

AY 1000 X, Broken spore. B) 100 X, Broken spore.
C) 200 X, Broken spore
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Fig 6. Chlamydosporas of Glonus vesiculiferum ((Gerdemann
and Trappe).
A) 1000 X, Whole spore B) 1000 X, Whole spore
C) 400 X, Sporocarp



ig 7. Chalamydosporas of Glonus deserticola (Trappe).
A0 X, Partial spore. B0 X, whole spore.
C11000 X, Partial spore.
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Fig 8. Azygospore of Glonus rubiforme (Gerdemann and Trappe).
A) 200 X, B) 1000 X, Broken spore
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P EFNN FBNEQ P29 F§o| vlAE vesicular-arbuscular
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HEAA RS %3 AW 248 geoz Bsn 299 3
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4. HITANEE MHF ELNM BAEE= Glomus deserticola, G,
rubiforme, (r. vesiculiferm ¥} Acaulospora sp. 5 4% VAM# ¥z}
EF7F HEE SREANME 9o @z gd®n wery)
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