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Summary

The distribution and population density of soil microorganisms. especially
N.—fixing bacteria associated with rice roots. was investigated. the rice plants
with soils being taken from the uplands (six sites) and the paddy fields (five
sites) on Cheju-do during September in 1987.

To evaluate the population density of root associative microorganisms existing
in the rice roots and soils. the Most Probable Number (MPN) was determined
in three —parallel experiment on the four different media: potato agar for the
general heterotrophics. Débereiner for No—fixing bacteria requiring malate as
carbon source, Déb. +multivitamin for vitamin dependent bacteria, and Azoto-
bacter media (modified Hino—Wilson media) for Azotobacter and Bacillus.

I The population density of microorganisms existing in the paddy rice roots was
stmilar to that of the upland rice roots. The upland soils showed higher
MPXN on potato agar and Dibereiner media than the paddy soils. On Azoto-
bacter media, however. the paddy  soils gave higher MPN than the upland
soils.

2. Regardless of the sampling sites, and the used media. much more microor-
ganisms (general heterotrophic and N.—fixing) werc observed in the roots
than in the soils.

S0 In the paddy rice fields. all the sampling sites gave very similar MPN in
hoth the roots and the soils In the uplands. however. microorganism densi-
ties were varied with the sampling sites : Taeheung. Songdang. and Stheung
showed higher MPN in the roots and in the soils. than the other sampling
sites

I There were highly significant  differences in MPN depending on the media.
Potato agar media showed the highest MPN. which decreased in the order of

Db +multivitamin media.  Dobereiner media, and Azotobacter media.



5. Statistically significant correlation was found between the population density
of microorgani-ms in the soils (upland and paddy field) and the soil chemie-

al properties such as organie matier. total N total P. available P. and pll.
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Table 1. Description of soil sampling sites

Sample ) Yo of ) Sotl o , .
Na Loc.tion samrling o coe Soil color Vegetation
sites o
1 Jangjeon(nv*) 1 Donggwi Dark brown upland rice
. * Very dark )
2 Sangga(v*®y 1 Ora ) upland rice
grevish brown
3 Siheung(v) 4 Cheju Very dark upland rice
greyish brown
L Very dark upland rice
4 Ara(yv) 1 Cheju ,
grevish brown
5 Taeheung(v) 4 Namwon Black upland rice
6 Songdang(v) 4 Pyeongdace Black upland rice
7 Oedo(nv) i Donghong Dark brown paddy  rice
8 JTongdal (nv) 1 Nakcheon Grevish brown  paddy rice
y Gangjeong(nv) 4 Ueolpyeong Grey paddy  rice
. . Very dark )
10 Gosan(nv) 4 Grgwa . paddy rice
grevish brown
] . Dark vellow )
11 Hallim(nv) 1 Grucom paddy  rice
brown
* nv: non—volcanic ash soil v voleanic ash soil
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Table 2. Composition of the potato agar media for non—selective growth

i o €D
e T T e e "
Potato 200 o
Malate 2.5
KOH 2.0
Dextrose 2.0
Biotin 0.1 mg
Niacinamide 0.04 mg
_Agar 1.5

pH 6.8% w31, dextrose 2.5g, biotio 0.1mg, niacinamide 0.1pgS F#7F
150me =9) % potato. malate, KOH, 2] dextrose %3 &al] 4] =443
B 11 %A gk

154

%|o] agar® Yol auto—claveol| 4] = -ai120°C, 15psi, 15min.1 3¢},
Débereiner ] *( Table 3) 1= malate ®} KOH<: ¢kl %<l stock solution

20ml, Mg, Na, Ca, Mo, Mn,Fe?| @38 10ml,22] 52 biotins} . K,HPO,

Gl UmlE b sebsiel an, SaRA 1R A8, pHI 6.8 5

3

Table 3. Composition of the nitrogen—free malate media(Dobereiner media)

&

Nutrient Per liter
Malate 5.0
KOH 4.5
MgS0, - TH, O n.2
Na(Cl n.1
Calll, 3. 0%
Na,Mo0, - 2H,0 0.002
MnSH, - H,O 0.09
Fe-EDTAL.64% w- v, aqueous’® 4.0 ml
Biotin .1 mg
K,HPO, .5 mg
Agar 1.5




vt agar - ol ulabd o
multivitamin-g- b5k Dibereiners #) 1 Dib + multivitamin w21 4= Table 4
el A4 Adafy Hekaled 200ml2] Firdl Srel 9 ultra membrane filterio. a3

pam Wooof whgk led] Al whal oo mdlsl Dobereiner W <]k, SaE s snimlab

sdedehoell el 11 s

Table 4. Composition of the multivitamin soln. for vitamin enriched Débereiner
media (Dob.+multivit amin media)

(mg)
Vitamn Per liter
Panthothenate 40
Myo - inositnl 200
Niacinamide 40
p-aminobenzoic acid 20
Pyridoxin hydro-hloride 40
Riboflavin 20
Thiamine dichloride 4

=

Azotobacter w4 1= Table 54| 5)- = o] & sucroseZ2H-e] CaCOy7hz| 4kt

“ebs el el 500ml SRl p—aminohenzoic acidel] 4 agar7h4 |-
Trep el F s Sab S00mlel] ol g b ulytebed & Alelaivll

mineral solution- Dshereiner v 4] el 41 malate. KOH2} agar& 4] 9]} 2ele

Ll

4, E22| 3}5tM EAM(Yoshidas, 1972, sY7|&%+A, 1974, Bremmers,

S1ga
1965)

AF e wek e gealebal glel Ay b0 A sked 100~110 Cal 4) fL <l o
AL ekl A

pHo1 50 2mmal 3k pska)l -E el Sgdl W 25wl sbsked pH o meter Metnohm
G320l 4] Eoadbabad vl ¢ macro kjeldahlyy oo A b opedot Al s Ll
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Table 5. Composition of Azotobacter media for diazotrophic Bacillus and Azoto-

bacter
~ — (&)
Nutrient Per liter -
SU('I'(;—S;:V 7 T ]0 o
Glucose 10
Mg SO, - TH,0 u.5
NaCl 0.01
FeSO, - 7H,0 0.015
NaOy4 - 2H,0 1.0
CaCOy 1.0
p-aminobenzoic actd 0.01
Biotin 0.005
KH, PO, 0.13
K, HPO .17
Agar U.5

Sobsh AR Ay bEtel Bebd a7l 7 vanado—molybdates o ul
4 ekiSpectronic 2008153 o5 | {§- 3¢l 4L0- Bray No. 1.1 71045 # %47 & SnCl.
%} ammonium vanadate 8ol o i ubA kA w4 DekiPerkin—Elmer: #}¢dt).
7| n-0- Walkley—Blacky] ow Al erghol o, 2|34 od 7= IN-NH,0Ac(pH 7.0)&

[ O

Ald-eb fdl 5l & e Perkin—Elmer: 50 A4 5p¢d e},

5. MPNof| 2|st 2HZ D|ME2e| Y=Z(M. Alexander; J. Brockwell, 1980)
NMPNZ A T gk e e ghel o] 5] A1 potato agar 4 2] 43
chofo el w10 " Dibereiner of 4)0= ekl Mol e 1007 Dib.+mult
vitamin o) <) Doodel s bt 100 U Crelan EoEL o, Azotobacter w4l is #ip
o W T Tl sk sl gl hal wha s ahfebe] olald0ie] Aol sl
ecdeil of b MIPNGED Sodebizol gladh «lghat & i
potato agar s 40 20melse ol XO(10T ~ 1079) X 30k =5y

Disheremer sl 20om) s ool % TLOTY ~ 1“77) X3kt =12
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Db, +multivitamin wf 2] © [ 1.4¢]1X9(1071 ~ 107¥) X3uukM ] 4+ [1 ab i X7
(107 ~ 1077) X3 uk¥i] =48

Azotobacter 84 1 2i®uls) ki X TCI07T ~ 1077) X3k =428

A 1860] s dmel gk <4 i) 2] uf e Skl A A ) afrell A T
Aol Aol «pgsigi.

4 Ahae Welsh wadl] sletel 05w Hstel A S ARk el
d2gbod voltex mixeri -=Y-il Qedt 3o Al A 0 5mesr Fakel v 3] Y
Lodataln Co Holan aleh e A ak¥alel A& sl el 100

D [ B R S R

clvdAl delul A)at ekl 32~33 Cal 4w edslui g wfal shaksted, o S0P 314
5 colonysd o] Al bl 0 ghelak sledl T Coode Manieiso €]

MPNiiell | al wl o -3k ol sbcbar ol 5- il st eofel A 9o ghakst

T i

of ol etk A Ak Faxl vlg Tk oD, wEn, el sk ek,

[t

crelsn FIel Krizkell Aol b 9li=A 5k obv] °1d 2] Duncan of vhpzl A A

chol f-2 4l 71t <bel vl

of slell 4] AbgEl WA Welsh Ll Fel g El Bl 2H20 potato
agarf <] % Azospirillum % 3F gkl 2 gle] gl w2 4l gfofas wl ek
Z 4571 516 A Dobereincr w2 - = B0 vitamin G d o] 30 AT A0S 5
4 Déb.+multivitamin w4 20 re) ot Azotobactersh Bacillus-% 4 €] glucose

sb sucrosedt ElA gl oy o] 2sb - A A0 5] 4 Azotobacterny 2] sE 4w )

i

th.
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o, Al viel M) sldeel AE )llsh e fon 4 sbsicl,

2. £% % S 2AZQ| 0¥ YT MY,
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Table 8. Comparison of average MPN of the upland and paddy rice fields in

various media

(microorganism

no. per dry wt.

g of root and soil)

pland Paddy
Potato agar root 2.1 x [ 1.1x 10
media soil** 3.6% 10° 1.3x 10°
Dbbereiner root 2.3 % 108 3.0x108
media soil¥ 9.5x 108 4.8%10%
DAL + multi- root 2.6x 10 3.9x 10"
vitamin mnedia soil 1.1 % 108 7.9%x 107
Azotobacter ruot 1.5 % 10° 18X 1
media snil* 1.3 % 10* 3.0% 104
% Significance at D%
* % Significance at 1%
vitamin e} 2, Azotobacter wj 4 el 4 =R} 0 ghiot, G0 dS Wgith,

Matsuguchi: 197914 ) & €] 5= gk S

b Eeoke] §o)E gheR, A4

v o . Iy 1] NS )]

vhar woarslkgich W Aol iz

st R A 7Y

o] 4

od

v Sinm

Toll 4 WA ulk
th, ASlah, pHSE F&

ERDE

gebel LW kil Table o0 whepd Ate] W THEFFT] v EE W
A vk el b AR Aokl ol A4, lelal %s‘ifﬂﬁ\: gheie)
ol el wpvsh slxigh shed S sb4l sleos Melrh.(Table 12, Table 13)

b, M| sp Rookme]l o upa i O MPN ol

e
v}

wal 3 o|dl ws goky Hol EAl Jgte
wal sk 2x10'Y, Eokol 108
molzo 107 FE, Eokill 4= 10'0lgl o,

[=4

potato agar l x| of] 4

= ( Table 9)

“s19) 7, Dosbereiner wi <]l 4=

O FAE e

Dob. 4+ multivitamin  8j 2| o] 4 3=

el 10, Eoko] 10°7%M =i, Azotobacter wizjoll 4 2lE 10°, Eoko
1(]1°| HIE Al sl
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j=]
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Table 9. Comparison of average MPN of roots and soils in various media

(microorganism nu. per dry wt. g of root and soil)

Potato agar Dbbereiner Déb + multi- Azotobacter
media media vitamin medii media
root snil root soil ront soil root sotl

Upland 2.1X 170 9.6x10°  2.3x 105 9.55 1(°F 2.6X10" J.1x1n® 1.5x10°1.3x10*
a a a a b** a b* * a

Paddy 1.1 100 1.3x10° 3.0x10° 4.8X 104 3.9x10' 7.9x10° 1.8X10°3.0X10¢
b** a p** a pr* a p** a

* % Significance at 1%

=, Boyle%(1978), Patriquin3-11978)3} McClung%-(1983)¢]| Spartina alternifloraci]
4 A&g Aol Reinhold%i198610] Kallar grassel 4 A&t Aslell 45 & A
gl 2o AeS Jepdrh

ch. 214y o]4E UEIMPN) wlil

7+ zjed 2 njdgo| 32 wlws] ¥ Table 102+ el

Lol Ao 2oy BIFE AL w5l  potato agars x| o 4 10810,
Dobereiner wj =} 4 10*~", Dob.+multivitamin u} 2jol] 4 '10‘““" BRI
Azotobacter #jxjol] 4} 10°~°%2 5o W w2 JelWch

ghd, SEoll A 2w 2ol E Ml (5%, 1% Fo4), thE A vl F
ok, BE, AFdlAY vl4E WEst Fekn, wiAW I potato agar ulf 2] of] 4]
10"~ Debereiner #jzjoll 4 10°7°  Dob. +multivitamin 8§ zjoi] 4 108710, 2
2] 31 Azotobacter i z]el] 4 1077 352 Jepch, o] 4 xlde] ok félr?i‘wg%
v atxb s ®ow, pH, S8, AR A& w4l aela Adagleke] o],
ol 4 d2] gob spebde] wjgEe] W
tommooll chp] £5 2 ofzhslx] b Alwiubdedl 4 o Azbeli 4 Asich

zh, w2 o] Ee] UEIMPN; wiL

Ao a7 ou) el 2 s 2ok wf Table 1104 Wiz wheh 2]
Gush v+, welsh Rokg uhRghm potato agar Wi x|olj 4 b FE Wil

ST ~9%10" " Bk 13 10°~2x 1013 Vel 1 oL b-&-2 Dob. 4+ multivitamin o <]
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Table 12. Correlation between the chemical properties of the sampled soils and
MPN of microorganisms existed in the soils on the different media

(Correlation coefficients)

Potato ager Dbbereiner D¢b. +multi-  Azotobacter

media media vitamin  media media
pll -0. 40 .18 0n.17 .33
Wuter content =010 0.05 0.29 0.18
Organic matter 0 ,80** -1.03 0 .48 —(l.b’&)*
Total n.Ru** 0.03 0.54 -0.56
Total P 0.65% n.12 N .34 -0 44
Available P -().28 0.03 -0.43 -0.12
Exchangeable
bases
Ca n.80* 0.20 -1 .33 0.39
Mg ~y.84 " 0.16 -3.13 0.43
K -0 .66% 0.15 0,20 b.56
Na -0 .04 0.70% 010 -4.7x 1073

* Significance at 3%

* % Significance at 1%

Table 13. Correlation between the chemical properties of the sampled soils and
MPN of microorganisms existed in the roots on the different media

(Correlation coefficients)

Potato agar Débereiner D3&b.+ multi- Azotobacter
media media vitamin media medi
pH 0.08 1).43 0.34 (I 5
Water content 0.43 0.02 n.61* -0.10
Organic matter n.53 -1.44 .35 -n 7T
Total N .48 0.4 .35 ST
Total P 0.39 -4 .5x 107" 013 -0.37
Available P -0.13 {).27 -0.35 -(1.35
E xchingeable
bases
Ca -0.13 .53 -0.99 0.55
M ~0.08 N. 46 0.12 0.63
K -0.26 0.38 -0.27 .49
Na -0.14 0 .34 n.17 -0.09
* Significance at 5% a % % Significance at 1%
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