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Symbiosis of Arbuscular Mycorrhizae on the Plant Roots

Sang-Sun Lee and Chang-Neyon Ryu*
Department of Biology, Korea National University of Education, Chungbuk 363-791, Korea
*Myeong Duk Girl’s Middle School, Ulsan, Kyoung Nam 682-050, Korea

ABSTRACT: Using the soils containing several arbuscular mycerrhizae, the degrees of infection
on the plant roots were measured with the different level of phosphate added on pot cultures.
Infection on the plant roots was independent of the phosphate level for the roots of sorghum,
but formation of arbuscular mycorrhizae in the roots was inversely related to the growth of soybean
roots. It was concluded that infection of arbuscular mycorrhizae would be related to the phosphate
level in the soils. Plants, themselves, were considered to control the infection of arbuscular mycorrhi-
zae under the environments of soils, especially amount of phosphate.
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AAL b et w2 Wel o] 2BE (Cassia
mimosoides var. nomame), *V2| (Lespedeza bicolor)
W L (Themeda triandra var. japonica)®] T2+
ES Az e (Ka e al., 1990), WAHZ
ZA)L 236 BEokillA T2EALE 343 {8
o] 2ol g AHE-3tch ARS-E Bele AYT e
B FH AEe] zlebA] v RAllE A3 3o
ZAz7|e A 150CE 1417F dwat ofs b3
HE AR2sigch 9 AlEE 9 ok AFH= 4

o B shrtele 9l F2.8 zlo] 15 cm, uyinl
30 cm o]We] &S =5 ] polyethylene bagol
7 HF3dth o) & Ay AR e e gk
Rt

EXQ F& Y ¥ 2AE FEI] Y6A
Gerdermann and Trappe (1974)¢)] £)3} wet-sieving
method& AF-3}9ic}. o]+ Sodium hexometapho-
sphate 0.0818 M £, 5-2 tap waterel| &% 4
A 2A- S AMEste] F3 24 w]FAE o] &
ste] F242 F=&3k= W o)t} (McRenney and Li-
ndsey, 1987). Sieveel A}-8-5 =3¢ =7]= 38, 90,
150, 212, 300,% 600 ym o, o1& % EAE
7)ol wep FEgski. TE}% EAR= 8 cm A
9] petri dishel] 233}l 100 W micropipet®
214 ¥ stk 2el® TAELS PVL (polyvinyl
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Melzer’s reagent solution & E2H-S- o M 3}o]
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FelE 29 pot F 10709 A EF T2 2 Bol
5709 Za|slalolEo)] &4 trol PVL (poliviny! al-
cohol lactophenol)Z mounting 3}e] o slideE
ek

2 T

B3 e deky =ulgedlx A
E oS wet-sieving method ¢} centrifuge method&
olgdtel EAE £V THF A% 354 5%0]
Z&E g} (Table 1). ©]15-& Exle] Tk A7,
EAek2 1) Melzer's reagent BHS-9] E#o ulzl,
Acaulospora scrobiculata (Trappe, 1977), Gigaspora
margarita (Becker and Hall, 1976), Sc. corallodiea
(Gerdermann and Trappe, 1974) 2 Sc. heterogama
(Nicolson and Gerdemann, 1968)%. ¥ =9lom,
v 2] L Scutellospora sp. ZA) o}F) BF Fol
sle} (Schenck and Perez, 1988). &% 10g & %
#}e] WxE Table 13 7o) 24 W% 257 it}
234, B3ten)Aslel A Se corallodieast =]
o} 2= Scutellospora sp. 7F HAHG2 U 50 x &
SRS AL F A7 SRS 2o, FHialo))
A& R}k Scutellospora sp.= e EALE counting
B3}R] ¢4l Sc. corallodieaZ. A5+t

ol HWeToey BE: AEry 4 @
Zsioledl, e Fele dFe] Rels) g 2}
o]Ho] glr}. oA o a9 /‘4744 et
SE FAREHA JH= 3 Maly) 2o wbi, o
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93E 2R X8 ubE, 9FE cortex =9
FANAA e JuE vhAos

WATZol et 72 Bl dnhg A9
Fg=rtE 2AE) 93ted, HHE el o4
ato] FAstglom, WATZel g AlEEe9
#3}l (F VA formation)= of#fj¢} 7ol 5 wiAlZ
1 57E vES Uk =3 o]= VA-formationg
$3ted 24 colonization 34 X AT AL
AH&-31ad ok

0 &7 ¢ 2] oA ojd VA A= 32X
5o e
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Table 1. Species of azygospores or chlamydospores
composed in the soil employed®.

Species Numbers of spores found’
Acaulospora scrobiculata 225
Gigaspora margarita 1.05
Scutellospora corallodiea’ 0.95
Scutellospora heterogama 0.25
Total 24.75

“The soils were collected from the hill of Do Nae
Ri, Tae An Eub, Tae An Kun, Chung Nam.
'Numbers of spores found from 10gm of the above

soils and averaged from ten replicates.
‘Not distinguished with unidentified azygospores of
Scutellospora spp. under 50 x disection micros-

cope.

v} op7tke] FARA 7} BEE =7 (Fig 1A
and 2A)

2 WA AR HAE AE B R
Arbuscles7} Al E2e] A x| vehts
7 (Fig. 1B and 2B)

3 A  vesicle 271 100 pmy ol 4] 2-37] o] 5} 2
#A5=7 (Fig. 1C and 2C)

4 <A : vesicle 7} 100 ym 4ol 4-1071 2
BA=E7 (Fig. 1D and 2D)

5 wHA  vesicle =7} 100 ym el A 1070 o)Ak

F25E=7 (Fig 1E)
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AR Aseke) gl 014 A1 Fotem Qi
eke] ¥ 4% Ak =3 AT AdH
Rol @ Azk WolE BAL Fig.3% Fig 4ol
oteh. ©1714] VA 94 (HAFe AL %l

AdrA 9 Fig. 19] 7|52 2 Vesicles ¥ Arbuscles
HAE dnA FF 3ol BTk WA, 5
A& 2FAFE] WAFTY A Bejele] 3t
A7 1 GAA FFd dder, 2 F g 71T
¢ QAFD A=A 2 3] FolAle
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Fig. 1. Colonizations of VA-mycorrhyzae in the root of Sorghum bicolor plants. The dark area in the root indicated
the stained area of mycorrhizal colonization. The ellipsoid dark area the vesicle; A) Infections of arbuscular
mycorrhizae after a or two weeks, B) Arbuscular formations after three or four weeks, C) several vesicle
formations after four or five weeks, D) vesicle formations after five or six weeks, and E) great colonizations

of arbuscular mycorrhizae.

AL o4 F ) (Fig 3). ol vbd EHC = 33A
) el PRALE HgE Ao B

—4 VA formationoll 4] VA AAp& 2Ee] A
;‘J’Jr A 23 el sigmoid colonizationd el

3L glen] 4FANE s A dAT #39 Hd
g Fx3kn e #Esldrh 24 potell A
4 dae) Foel whE 72 formation el E
Ry F5E AET A", 25ug/g soil
QlAke F813F potell 4] Hglgo] 7 éallﬂi
-0 2 0, 500)%aL A Hglgo] e 7L 100

/gl DAL FaI porel ] Sih (Fig 3, A5

g

7p 14ke] ofell wkmlelatA] Hsle] Axr) s
ek & 0ol A 7P wo] #ko] EAEISAL, 100
pg/gel <lAke- F4dk potell Al w22 I =}
Sl &3 Hedo} (Fig 4). o15] potell 100 y/ge]
Folglew, AE whAu 674 Hasiy)

o] #ele} 2 Aleloll wHA 1 Abefell A

A5e o F vk dF2] VA formationd
1Ak

ol W ASA et 254 gl

VA formation 2} AlS AMZo| 2tH :
tion 3 H7HR <lakel 9 % AF 4

VA forma-
ste) W
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Fig. 2. Colonization of VA-mycorrhizae in the root of Glycine max plants. The dark area in the root indicated
the stained area of mycorrhizal colonization. The ellipsoid dark area the vesicle; A) infections of arbuscular
mycorrhizae after three weeks, B) After four weeks C) After five weeks and D) After six weeks.
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Fig. 3. The mycorrhizal development in the roots of

Sorghum bicolor with the interval of weeks. The num-

bers represented in the figure indicated the phoso-
phate (ug) added to the soil (1g) in each pot.
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Glycine max with the interavals of week. The num-

bers represented in the figure indicated the phoso-
phate (ug) added to the soil (1g) in each pot.
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Table 2. Plant growths treated with VA-mycorrhizal
spores after six weeks®,

Table 3. Numbers of azygospores found at the diffe-
rent weeks*

Dry weight Shoot height

Plants® Treatments’ mg per pot! cm per plant’
Sorghum 0 710 30.6
25 770 334
50 670 319
100 540 335
Soybean 0 1510 30.0
25 1470 320
50 1620 32.8
100 1590 35.0

“Observations of each plant growth were done for
six weeks and the plants grown on~the 400gm
of soils per pot.

*Sorghum and soybean collected from general agricu-
ltural seed seller (Jo Chi Wom, Chung Nam)
‘Phosphate (K,HPO,, a chemical reagent), 0, 25, 50,
and 100 mg per kg of soil were applied at this

experiment.

Two plants grown on a pot for six weeks was wei-
ghed in sorghum and One plant in soybean, twice
replicates.

*Shoot height or length (cm) were measured at six
weeks and averaged from four replicates.

(Table 2)& B9 $4-ol|l 25g/g potoll Al =}t
ANA7} AzxeFo] 770 mg/potE A YD Wy, 7=
Ao Heyxe} 2A Jepydel o9k o}&# VA for-
mation X Z-2] potoll 4] 7} wo] Higlel| %
§e-3 Ho F9ir} (Table 25 Fig. 3). 1 c}&o 2
0, 50, 100 ug/g pot2] 4~ o2& HAzuko] 710,
670, 540 mg/pot = Zo} 13 717} 30.6, 31.9, 335
cmZ Z7}E gl

Wl Ms peet 25 oh2A vebgr). VA fo-
rmatione] el A /‘155{‘1%‘3] 0 ug/g pot] thel
Al A He W dry weights 50, 100, 0, 25 0
ug/g pot®] wiF-wolglet. v} 7l qlake] =}
ujEste] Aapgdo g o gol AstsS & 5 vk
WAdZa A3 s FAEE A #ele) o
®d (Fig.5) srolldE 25, 0, 50, 100 Oug/g
potelt}, wHF-ellxl= 0, 25, 50, 100 0pg/g pote]
A5 o2 o A Al xlols JellE e
A& wEsth

EXAISE A vk AES QI H o}

Numbers of spores
per 40 gm (after week)

Plants Treatments 3 4 5 6
Sorghum 0 7 15 14 12
25 4 14 18 12

50 3 11 19 11

100 10 16 37 25

Soybean 0 10 15 10 14
25 10 17 12 18

50 17 23 13 11

100 12 11 10 12

*Numbers of VA-mycorrhizal azygospores found in
the 40gm of pot soils.

*After plant growth period (weeks).

“The 90% of azygospores found were identified as
Ac. scrobiculata, and several of them as Sc. hetero-
gama, Sc. coallovidea, or Gi. margarita.

9]+ Egke] W5 VA mycorrhizal spore® #23%
Z 3= Table 30|t} o] A}-2-% ¥ <oko. Table 1]
viebd Aol vl 2 oivh B2 oS AHS-sdch Ta-
ble 3¢ vpepd A} Al ) AR 4 %
ARk As] ysich aelz Zb AlE A
et o] F7ls FEREH Aold 4 g,
AlEol wpE ExLe] FRE Abelrt slddch WA
Heljr} & &9 VAM-4 EAs o9 #ZojAx o
ehix] eigkon), Aol e glakege] 10000 4
713 @ol veld ot BAAMEE 3R & sk

7 Egleh 53] @A 29 #A}
= 2 arbusclei AE g B
3 oA Fig. 1B and 2B A= Hio]
2 g g A7te] ]"“’ﬂ w2} vesicle ©]
= zZAe| vepdth. & Fig.1 and 2+
= WAl FTo] AlE meajoa] ARF
stk ol AT
HAxle] Ado R 2}
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T':— Zﬂﬁi ook B A A= =3 2
el AMS-gF AE BEAENE TS AEY
l'}'ial o] A4lsle] arbusculed FA3F o vesicled
Ak Aoz Yelyrh
7}

Qatge] Ao @2 WAATE] IS o
o} el A B, ol Al 0 pg/g pot T
2ol A VA Fslgo] 71 A el ‘\’%—T’_ 25
ug/g pot FFEEelA 714 =4 Jehd A
skek o2 WAE 2 Qb A% A7 1"——r°ﬂ
A VAS] o] QlAe) ofell ule} wkule Aow
vephdoi e, 29 AgoiAe ke ol
0 pg/g pot FFeol e AT Hel €°1
EUE Bolth ol2M 53 5 e HELR V.

o} AlEo] Al glo] o] Ax wWE #e A
o] Fesirhe AL vehll i o (ol WA

A1 #alo]| colonizationd}7] wjFdl]). L8]3
Ate] Faojate g Wy Aok VAL AAbel A
| 2gle] Ak A% vebych ozt d42 o2
A7 HPE TS FA3NATE James ef al., 1981),

el A Q4abe] Fret WA Aglo] v
Ao epton, G4 UgFZe A}
wls 27| DAl E3sidch o)E ol F AY 3
2L oz 2 F o]E AR A7) 2y o)
T8 JAAE AL Frds 2 Oug/g pot
djF-2alel| 4] VA formation ©] 7} Zol alojvk
owf, 3FA AFZ Ade]l vEhd AL Rhizo-
bium®] P)Z Bacteria 9} TU3HA Ltelyi). o)
23 FeledA AT Y =L 34L& §7
odoflal qlate} o} A} olchs Zo| velyc)
ol ohE WAAZY A7 dAEe AR §
A F83 9nE Fu gk F 2 A 4}
23 AL (7 R AP = o2 AgdA A3
AZ (Geranium, Boerner, 1990 ; 28], Jensen, 19
82 ; Wheatgrass, Knight ef al., 1988)5-& <l Atk
wet AR 2Aste] AE BeSd wlek A
Ade AL F38 F71 stk ole AEY T4
DA 2 & ezl el Bacteria 9 TUHA A
ol AHg3le AR o B 37 das)
oL e

AlE MED HMTTZ §M D dubd ez A7st
W A A o)3le QA Fxof ulE AL
A=A wEBAR ehles Ho] oagoh

sARE 29 AyeA el 25 ug/g pot
ey 7 wuE, U AE A3 o224 w
ulE| g AnEo] Vel o] e AlEo] ARl
uje} Qlitel Qs Aok AE 2v)se, QAate]
Frot WAaFZe] ¥4 PAHY AT e A
o2 vepyt) 22y 2 A3 A A2
HAH A AL i Aoz, WAEZ
F84E 4353 Ao}

Y Fol A 50 ug/g pot FeloA Y B A
Agko] vk, I oH& 100, 0, 25 ug/g pot e
T2 FoE ol dvelhgen, ol "*E_E}—‘
=0 253 mechanismsel] 8 HEXAo) 1}
ehd Aoz #Agkmitt. ey}l 0 9} 50pg/g pot
dFel s vastd e de et fARE 23t
vehd Aoz wEFch ¥ Ao A Eopd
WA AYL ki Al Feks}l Fao)
Ao, qlike] K-Fel ulE AFZe] Aol Wt
vl weso) vk o] AddA v
Az} & FEo] b4, AE ““‘EM] #A9
7)q kel A WAFTE Fosl 5 2 AY
o A AR AEAlE ““"—]01]/‘4 A
o] AY3} &g AT 4 9 system °] Y=
Ao g F5FHch WAFZL AEFEY 94
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