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On the Decay Rate of Soil Organic Matter and Changes of
Soil Microbial population.

KIM, Choon-Min and Nam-Kee CHANG

(Dept. of Biology, College of Education, Seoul National University)

ABSTRACT

The aim of present study is to elucidate the relationship between decay

rate of soil organic matter, and the change of so0il microbial population under

the oak and pine forest soils in Kwang-nung plantation stand.
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The results obtained are as follows:

The correlation coefficient between decay rate and the soil bacteria is 0.84
and fungi 0.98.

The distribution of soil microbial population is higher in both F horizon of
the oak forest soil, and F and H horizon of the pine forest soil. However,
the number of soil microorganisms decreases with the depth in each forest
soil.

The population of soil microbes is related to moisture content, total nitro-
gen, available phosphorus, and exchangeable calcium, except organic carbon
in fungi.

The soil organic matter has been mainly decomposed by fungi, and the
size of its population are governed by the factors such as moisture content,
organic carbon, total nitrogen, available phosphorus, and exchangeable
calcuim.
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il A BRe FEL REe) el kel bR T BES von = BEhEeld SEEEYT
By SE HfA 2 A fkEez 29 dA4ddE it Keve P& Eshs Al o
HRE Aok RS #Rs

A A s LEAEYe SEREd At HEEEye] P85 189 R BEshs R
Y] 43¢ AR

X w8 B E

FBFgEd] A ®et SEHAis Quercus mongalica 8} Pinus densiflora »} #%g ol F3x e #
Ve S Bisem sl
YeEe] apka ALBHke] HEES FERS 4 ke H1ES BEdlE Rt BRES w3 gl

o wow W ges HES wch

196442 11A KU 55235 o] delx Aol L- F- H- Al- F 3 JiLE 2o« #el 1500gm
o +3S sl o ol & MEE B 2o Eigehslich

LS SARE HFEST g8 RELE £2eA50s BERe| 2mmel A& HA (LESel EAAS
b, 2E 3 ST EEE LEREE 0°0~2°CY Wiz »asigel

LR © T Hole olesh e [LBRY Skl &l Tubs-oz fialglon &K
Herppldl Hel FEx FHER sk ok

1) pHE 1:259] 4442 ol o] Beckman pH BiEEE fiEstd o,

2) ERE-L FEESE LHBERRE 105°C Y] ERES 2ol AzAZ vhf 24 RriEgged] EEshg =t

3) HHREES Wet oxidation o 2 444 3 Po 2 AlgEstg et

4) =R Kjeldahl Hikell {kste] @izzstgl el

5) #-2 standard molvbdate g:ol] #35he) $BEHEFE WEstY =t

6) B Cobaltinitrite 24 A A A KEILAFTFZ BESHA L

7) ZF-2 oxalate 24 AR A ARy o FEICL

8) mlz] %2 Pyrophosphate o 2 BRGHsF =

SREEES FEHE: EEERYY SEEEE DERER ¥ kb CO. & EEIEEA J

walglel. CO, & FEsE A& da7kxl7k o} RERAA #HHT BAE FAY =717t g8
Sele FEASE Y 2 2 AL ¥ol7l 126mm, Ee| 75mm e} = & -2 Folsb 26mm, {73
o] 43mmo] 1 &= ERo| 4mm ¥ 8714 To] Fl Helvh

FrEEE LA 26~50g, Humus = 5~10g & =& 8y Hof ﬁ( 1ehe Co, & E4sle®
0.75N NaOH g<o] =71 2 # e wlgol oo, FHk Kgegzd 20°C 4 EHE F25 4
ol A HEREZ AESste A 2R JMF &84 CO, ¢ FTF ES‘L‘:—P 1~5 HF  Hol
0.75N NaOH g2 0.70N HClgd o2 A3 gHEepgod CO.¥ iH&EL mgC/100g dry
Soil/Day = FiRdld vl

@RS RIEAE : FHRLES BRYS R Effel sl Soil bacteria ¢} Fungi ¥ MHEF
¥k (dilution plate method)d] #3he] EEsld o},

1) Soil Bacteria

b FESFe LEAEY #E lgd LEENS 10~10°2 FEstd Limpman and
Brown's synthetic agar media Z & sl 8 A 27°C F ol 4 g8t n Z=iksl colony & Darkfield
quebec calony counter = H7Eskg o}
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2) Fungi
HESE ol E#EsHs Fungi® #= 1g9) Sanaple & 10°~10 52 fEgsle] TREMHSIT Sl
glucose agar media 2 3 A 30°C = k3% # Darkfield quebec colony counter & & H -4 o},
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Fesl ARl Hel4 R EERES LERESY e SEEEE Tablel, Fig. 12
ol EEB547¢] 52 Table 26| Fmatgoh.
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A4 2,720x104/g = Afstn H A, o2 deidd = 1 Me T4 Bae 2 BT R
A4 ksl HoRe

Table 1. The number of soil microbes and decay rate for the organic matter of
oak and pine forest soils in Kwang-nung plantation stand.

Rspecies Oak Pine

elements| decay rate Bacteria Fungi decay rate Bacteria | Fungi

horizon | (at 20°C) x10%/g X10%/g (at 20°C) X10%/g | X10'/g
L. 6.52 165 101 4.27 102 70
F. 8.77 2,720 143 5.17 1, 650 110
H. 2.25 308 50 5. 35 1, 320 115
A, 1.67 101 52 1.26 71 34
1 1.35 89 22 0.63 76 18
2 0.84 102 19 0. 56 57 12
3 0.71 103 9 0. 57 20 6
4 0.72 95 16 0. 50 33 3
5 0.72 91 7 0.51 62 2
6 0.70 a5 5 0. 47 34 2
7 0. 69 36 8 | 0. 46 27 4

¥ air dry basis

Table 2. Chemical composition of oak and pine forest soils in Kwang-nung
plantation stand.*

exchangea- | exchangea- | exchangea-

. depth moisture Organis C | Total N | availabl |
species (C?n) pH co(nf)tge)nt g( %) (%) P (p.p.rns b(l(;s)K b](e%C)a blee%l\)/fg

L. 6.10 146 37.1 2.02 23.58 0.21 1. 266 0.137

F. 6.72 183 29.9 1. 96 37.11 0.24 1. 496 0.114

H. 6.95 115 11.1 0.92 22.55 0.17 0. 502 0. 075

A, 6. 69 92 10.1 1.08 21. 40 0.19 0.448 0. 065

1 6.35 65 3.4 0.24 18. 65 0.27 0. 255 0.074

Oak 2 5.89 34 2.8 0.21 17.22 0.16 0. 244 0. 050
3 5. 81 32 2.5 0.20 12.10 0.15 0.193 0. 047

4 5. 68 23 2.3 0.27 11. 48 0.25 0.102 0. 056

5 6. 03 20 1.5 0.15 10. 25 0.24 0.113 0.023

6 6. 05 21 1.4 0.13 9. 84 0.21 0.232 0.039

7 5. 97 18 1.3 0.11 8. 24 0.20 0.156 0. 032
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L. 5. 55 23 38.9 1.47 13.12 Q.26 0.598 0. 042
F. 5.83 71 33.8 1.14 21.94 0.22 0. 848 0.107
H. 5.51 89 22. 0 0. 98 16.73 0.12 0. 936 0. 086
A, 5.12 59 10.9 0.90 16. 56 0.13 0. 320 0.106
1 5.45 30 4.1 0.21 8.61 0.23 0.102 0. 064
Pine 2 5. b4 23 3.6 0.19 6.72 0.14 0. 092 0. 061
3 5. 39 29 2.8 0.18 6. 60 0.13 0.212 0. 049
4 5.89 21 2.4 0.14 5.69 0.18 0.104 0. 048
5 5.52 14 2.3 0.12 5.25 0.20 0.072 0. 046
6 5.51 1 1.7 0.10 5.29 0. 20 0. 068 0. 056
7 5. 61 6 1.4 0.08 5. 88 0.24 0. 080 0.030

* air dry basis
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The number of soil Bacteria (105/8)

The number of soil Fungi (x10%/g)

10 1 . ! ] ] | 1 100
L F H A, ] 2 3 q 5 6 7 - L
Fig 1. The number of soil bacteria found in Fig. 2. The number of soil Fungi found in the
the oak and pine forest soils in Kwang- oak and pine forest soils in Kwang-
nung plantation stand. nung plantation stand.

Table 3. Statistical analysis of the soil bacteria and fungi in Table 2.

be;‘;’gegifgk mean difference | degree of freedom “t” value P
decay rate 0.478 10 1.07 0.4<P<0.3
Bacteria 37.6 10 0.27 0.8 P<0.7
Fungi 5.1 10 0.65 0.6<P<0.5

T. 0.05=2.23 T. 0.01=3.17
* significant at the 5% level
#** significant at the 1% level
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F &2 110x10%/g HES 115X10%/g = #ik |inshv o LY Sd4de #3430t 3T
FRLob STk Abelo] LEERde KFRY SRS vl mshd Table 344 Fpshe vhel 2
o] Soil Bacteria ¢} Fungi 237} BEI £R7 gor old wE 4iREs 2RE QAT 4 ¢l
aebd Fu-TiRbel Bk Brfdd s 287 & Sdohiel BelxE Aolst ¢l

2. et oEREe] 1A

+iER Y Bkl HARMARE Fig. 33 Table 444 Fmshe ofgl 2o},
BE Bl kat 4ot

- Bel Qeld LB
ir . H49) Bt BIRE w

i = o HHEEETI AE
- L 3 . = ekl ok (Fig. 3).
z Ut R AAF Hhbd] HEY
Cir ' | - o FEs +3 Bac
- ) . teria ko] fIL 2w

2 . . A AsE 0.002 o)z
Tae e o e AspA) 4 0,822 A
= = B¢ vhebi=] Fungi &

~ av . - 2 A 7 0.059 Azt

8 . ® o . A7+ 0.972 FEY H
- e ) e Bak AA4RE Yehi gl
b ' e A THEY
4~ - . s _ Hye FfEzEEsl Bac-

- . - - .. T teiria fEiel]l & 3| 7] #) 7}
A O 0.003 AbsLA| 57} 0.85
- . PUNEEETO I M wA% U
Y S R S | wA 9o Fungish

1’ 10’ 10t 10 10° 10 10# 10 0 0.9 B oAmEs AR
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Fig. 3. The relationship between the soil microorganism and decay j:f}eﬁﬁéﬂjg}]- i
rate of oak and pine forest in Kwang-nung plantation #ohels] wA

A SRR HRRE, BEE BHE% BRE K Ca, Mg MYMAE Fig. 4 Fig. 5 Table
4o ®mstgel, ARt Qo4& Fig. 4414 B utel o] FERE K, Mg 9 Zffs 12
Bacteria & b= olF-8 #Rc] glovk & N.P,Ca= 4+ Bacteria ® s #/n4 7= w=l
A LEEEDS GBS Wing sbd Lol Fungi+ Kot Mgl #e] ob-F =7t ¢lou G
iR gigsts 4€ Mg vebdel 2Ela &4KE, N, P,Ca & Fungi 8] #iRd 2435k aws
o] Jomm LEEEHENS 77‘4 sk Elkfise A& & o+ ek

B Lol A= Al T iRe] A 8} o] Ko} Mg 48 Bacteria ¢ Fungi®] population o] B
Bl SR EHREARLS Fungid Msled Sabel sbA415tn 19 &k, N,P,Cai microbial
population 2] el &~ RS ebl =,

ol gk HHBARMRE FAEMN R FHELS A3 3k 8 Bacteria & T T hbol A SkE, Bl
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Table 4. The relationship between the soil microorganism and decay rate, organic
carbon and mineral nutrients.

Soil Bacteria Soil Fungi
stand | elements |- T T - -
orrelation | regressio j . T . .
go?f-ﬁ ient (r: o%ﬂigentn regression equation ggg%é?;otﬂ gggeggf‘ég? regression equation
| decay 0.82%%  0.002 | Y=0.02X-+1. 552 0.97*%  0.059 | Y=0.059X+0.041
S
| mgfgtf lft 0. 69% 0.051 | Y=0.051X +49. 946 0.94%% 1,239 | Y=1.239%X+19. 643
organic — _
; ganic 0.57 — 0.93%%  0.259 | Y=0.259X+0. 299
Oak N 0. 81%% 0.007 | Y=0.007X41. 818 0.99*% 0,015 | Y=0.015X+0. 075
| P 0. 85+ 0.008 | Y=0.008%+14.768 0.95*4 0.178 | Y=0.178X+10. 618
K 0.02 — — 0. 03 — —
| Ca 0.77* 0. 0004 Y=0. 0004X +0. 437 0.94%%  0.011 | Y=0.011X=0. 167
’ Mg 0.41 — — 0.05 — —
\ del‘fjtye 0. 85** 0.003 | Y=0.003X-0.239 0.98%*  0.046 | Y=0.046X+0.226
moisture ~o% -~ _ ~=* F_ _
content 0. 79* 0.037 | Y=0,037X+22. 291 0. 85 0.521 | Y=0.521X—131.151
| 0.56 — - 0.86*  0.284 | Y=0.284X+1. 644
Pine 0. 74% 0. 0005 | Y=0. 0005X 0. 342 0.71% | 0.007 | Y=0.007X 0. 262
‘ 0.73% 0.073 | Y=0.073X—13.411 0.83%% 0,116 | Y=0.116X—27. 401
0.08 — — 0.97%  0.001 | Y=0.001X—0. 185
| ca 0. 82+ 0.0004 | Y=0,0004X-0. 185 0.89%+  0.007 | Y=0.007X+0.074
| Mg 0.58 | _ - 0.63 — —

e

significant at the 5% level
** gignificant at the 1% level

¥ Cazt £ANFHIAAE GKkE, F# A3t 95% FERANAA HEI HRl o

= Fungi®] #ie} MEREEELY FIRE Bl ATt &KE BERE N, P, Cassal &
el fz Mta s Ko HRol 98 £o)v. Ino 2l Mousi(1964) < ¢kslwl K= 70~80% 7
WRe s Fapstel PRIR=Z) debs Aeeh

i 3

LERED SEs LEMEYC K3 Tt Ao RE, K7, ESEREe & ERE 5y
o ed3kg mlH o= Mv‘;;-% T34 o 2 13 Bacteria 3+ Fungi 8 HEY WEDen 4240

Saido (1956. 1957, 1958. 1960)%= 1 =uhul5 litter 8] 4ol slol 4 Fungi o] frme] 72 =ob
+ A5 galek g j:isu‘"a‘zﬁk_%—rl TE KF Gpfidll Aol Ligel F, HEEE 8222 #ad
sl = MEIERR M = HES ¢ R Kl EpERY] FE-L Aol A dHe EkkE
o2 Hel gl7] sFolzti "”7“ o

v F, H g Humus 7} 27t 58E kol =22 Bk Aol o)dte] 2 #4E microbial
population 8] 274 BAE £ F slvh LY WEEAINE Zdold o A wkpe) # 2
A5 o A& HHEWE, LEAG, N, P, Cag level 2] T 71l Aolelzm 4 A=xel. Jenny,
Gessel 3 Bingham (1959) -2 (B A st 285 Fel 4 3T litter 7} il«h— litter ® o} 3] H-Es
oha sk Kim 2t Chang (1965)- HEEY] 37 #ES £ UF B 50 #HE 2750 2
JE7F AvFEel A4 e g Ao AE ek
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o] AL IRkt As HE A 2k F &4 O wo] dolvim #bkto] A= FEs HE
dlq A9 7 fEz 5gs v (Fig 1, 2),
A B olele FERANAE F2 w9 #EEErT 2MS|EE top soil A urh SEs s
+i% Baeteria & Fungis} 4fEZ51e] j8EI=4 S 23 Bacteria ¢} Fungiobe] MHEREIT &4

bkt 0.85, 0.98 TulFdhtolA 0.82, 0.97 = TS ek ) oM RS HED B

R Soil Bacteier = 0.51 ¢]= Fungi+ 0.860] gt} =2}4] 42 HH-L Bacteria o Fungirzl &

Beoll A3 glont 2% Fungirl ¥1% FH @ 8¢ #mEdle gt 28 ¢ 4+ 27
Ino o} Mousi(1964) ¢ 3l +EEEYS 58S T BEE RES PFeiztz shgled K

Bpell A= L1 Bacteria ¢} Fungi & ERIste EiEEE e A HiitEpyes oS AR 1%

Bacteria o] gel A= &kE, N, P, Ca%al Mol 9z Fungies ¢ 4EHA S HRERASE IF

HRE BEFRE ek gl (Table 4),

ol AL 18 EEFEo| LEFEYS £ Fhld LETD BEle o|wix =7 sEelzty 4 4sl
o}, + Bacteria & Fungis}e 2] HEFEsLe] MREGREA T4 0.57, &£uf7d]4 0.56 0]
Vho“pCotest I B; R ATTRES | 3 < ook

a8+ Soil Bacteria 7} sl fHBIe] d& Ao nol HRRFacH: EEXEEYs FE
T HFET g ¥ 5 dvk

L3 #

FHEE LEAEYY SEEst LEHAYS BES HRE Sstden oldd +LERESY
HRE 3w EEEEY ks Bk
orfEzial - Bacteria ¥ Fungl o= IFHERRIMR-T o ol52] ¥4 #EEFHEEE LI Bac-
teria 7] 0.51 Fungi 7} 0.86 o]},
2. BEREHY SHe AVTAdAE P& £9TFddqde F, HEd A 713 gekz = LT £
Eigdl Al Zdolst End& ==l g4 #WAdeh
3. AfFgEY HWHie 23 MLl Il THRERMS WECESY B RS =0 Fask g
4. 1% Bacteria & #+9 &K, N, P, Ca s} LMEM] gl o= Fungi = #+to &KE, BEK
%, N, P, Ca %l EHEMGE et
5. EAEMS] 4iE= FE Fungidl k3t 7ol A= =lebd HRE, N, P, Cagbrapso] &
) 43S vAsL fEEDS 5 sk
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