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Hemlock Bark Compost on Soil Organisms in Pinus densiflora Forest
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Table 1. Number of trees taller than 6 m in height/(15X15) m?
and mean diameter breast high (D.B.H.) at the be-
ginning of the experiment

1st sampling site 2nd sampling site

i1 Standardﬁi s Stangrd
Species Unfertilized fertilized ‘ Unfertilized fertilized
D.B.H. D.B.H. D.B.H. |\, D.B.H.
Number] (em) Number (em) Number (em) il\umber (em)
Pinus densi flova Sies. et Zucc. 8 18.9 16 ‘ 8.2 16 13.0 8 15.6
llex pendunculosa Mia. 5 7.9 5 | 7.2 7 7.2 9 9.7
Lyonia neziki Nak. & Hara 5 2.8 5 ‘ 4,2 8 4,3 5 3.7
Juniperus rigida S. & Z. 5 3.6 5 / 3.2 5 4.9 5 5.1
Quercus serrata Tuuxs. 4 3.2 o | — 2 4.4 1 7.0
e n . | _
Table 2. Description of soil profile
i Thick- |Definition| ]
Treatment Horizon | ness of Color Humus [Texture, Structure
‘ | (cm) jboundary | B
i Ao L:+, F:2cm
\ . .
| 8 2.5Y4/1 Rich bk
Unfertilized I Sharp / e S (bk)
; i 17 L. 10YR5/3 Poor S —
Distinct
Ist jus 154 2.5Y6/3 Poor S —
sampling — — — — — _
site \ Ay, | L:+, F:lcm
‘ Standard 1 8 10YR3/2 | Rich S (cr, bk)
fertilized ﬂ Sharp _
| i 12 L. 10YR4/3 Poocr S
| | Distinct
‘ m ‘ 154 | 10YR5/4 | Poor S —
I Ao L:+, F:3cm, F-H :3cm
4 10YR3/2 | Rich 3 bk
Unfertilized | > Distinct / 1 S (bl
‘ B-(C) 17 Distinct 10YR5/6 Poor S —
i stin
2nd | C 154 | ! ¢ i 10YR7/6 Poor | S —
sampling i——v— : : ‘ ‘ ! —
site A, L:+4+, F:3cm, F-H:3cm
10YR2/3 i
Standard A 5 Diffuse ‘ / Rich SL bk
fertilized B 22 L | 10YRS5/4 | Poor SL —
Distinct |
C ! 154 | ‘, 10YR5/6 Poor SL — ‘

Remark in root. L : >20cm, M : 20~2mm, F:<2mm in diameter, 5: Very abundéht, 4: Abundaht, 3:
Frequent, 2 : Occasional, 1 : Rare, + : Very rare.
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MM Lo F720 2 B HNIC 30T, 1975 4110y — 7 HEEAE LR A i Inahesi U, 1975 4F 11 J] 4 1 0 1977
iE 2 FIIC 2ton/10a §°2, it 4ton/10a & Ji/H L7z,

R Utes— 7 HERAHE S SRR T AL Dy 75— 27 TICHT L THS A 1 OB TRS LTHER
L7 DT, WKEAMBIHMACETLTERE LD TH 5o MATINTD s — 2 HEE 100 g (B
T ik 2= 116, s 40, Fo 27 a1, BRI RO/ NEG LI EE LT, B
PYERTIC I LT D DR A B E 720,

2-2. HEEBIULE
AREAR NICE B 3 AT 6 m Ll OEE & AE L OISR Table 1 IWRTEBDTH 5. EK

JEITi3 Table 1 OREEDIEA, a/8 7 IV Y Y, Y=wvy, 2/ FRERABLN, HEBITIA

F I, Vv VRO ERA LN,

FidRIX D33 Table 2 ICRT EBDTH Do B 1 HBMIZRETFHE TN 5cm % TORN
DOMEET T 322 Ao RHEAEAREX E AL m 818 ThH 7o I 2 BRI R
B AT TSI AL 5 kT, 2O EBREMOMEAED Oz MRS b BIESTWL BE
PIFRENCZ LS, TCRZBETHEMERLO LBEKIER OO TARTHD, T, BEELOEED
WEREMLHRENEZELLN

EREHX DS LT 2 X OMDEBRKX L IZER L TH - 72,

HEEMEAIC & 378 5 BELBOELIC DO T 2 IR © 258117 O SR I &R IX N D 2 ~ 3 H
FICBOTHESH 15em ORFLER T TEEMOIES il d 5 & &b, (50X50) cm? DEND L+
FRZSRL, BERERZRIE L.

2.3, 8% R % H

5N 5o

4004 mm/month 200G mm/year
rI
= = Rainfall ]
Compactness Root
Soft M3, F 5 200 iy
Firm F 3 N
Extremely . s
firm N
_hrm . N
Ny
N
Soft L1, M1, F4 A
Firm M+, F 4 ) J J A S
Extremely | o
firm -
Temperature
20
Soft | M3, F 4
Firm M2 F I
Extremely | N i)
firm | ‘
N Annual mean
0
Sf’ft M3, F 4 JOF M A M J J A S O N D temerature
Firm M3, F 3 .
Extremely Fig. 1 Temperature and precipitation of Kyoto,

firm ] near the sampling area.
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Fig. 1 3t igs s (Emdae m) caRINESER BLIOBKEERLELODTH S, 1975 F
39 TR R X, 9 A BERNA 25.0°C, HHETE&ILAS 30.4°C THENR A TH » 7z 1976

F138 A5 10 T TREERMREE, 9 BICEPRKENSE {ICEh - oo 1977 T3 9 ALIBED K
RBFEIOEL, Fi, 8/]BIU 10 ADBKENE Qi , HEAEHTHARICIT L EORR A
E- 0

2-4. LTHRBNMAEE

KIE LR © WAL 1976 4710 /1 5~ 7 H BX U 1977 410 H17~19 BICH 2 HERHITRD X 5 i
iTotce 25ABRKANIC (50X50) cm? D% 3 HFEEL, A¢ BB XUHELEORES 7cm T TIT/EE

AT A L BAAICIRE L, 50% TV o —VTEE Lize IR THYY £- LTHEOR
PETHEL, FHE®REEEZRE L.

NS REIOMA 12 1974456 A 14 HB XU 19754 10 A 21~22 HIC &FEK T, 19764E10 A5
~7 BICHE 2 REAMD X TIT » 720 1974 4 O HE TIIREET 100 cm?, FE 4cm, {KTE 400 cm® O
IHFEEROTRO LI I T o720 T35 A BOEMICAMEES, TATORIATHHEICHE > T A,
BAEND, MHENO A BER VBRI Lice ~N— 2 HEEDERICE - TO 2 B4 Ay BIKAD T,
oOTHAEZLLERICS LAS, 0~4cm OFEIOHPHTEL O Y7 WERR Uice D XS5BT
T A JE, 0~4cm OEEFLEEAERVIFNS 3 AT DI Uiz, 19756 4 & 1976 4RiCiT FKIEFL 50 cm?,
& 2cm, {KFF100cmd OREFEEZRNTAE, 0~2cm, 2~4cm OFEIDOHE LE,sZN
ZN 3 AT OWMRERIL 720 BOAEICETRRTIIY )L/ L VRS 2RNT 2 BIRIHL Uico

2-5.  THEEREMERE

1977479 A 30 HIABARICENT, SELEDO~5cm OBEEH 5 T V& LIC 20 LB E R
BAGL, &5, HBNOEESHEZHLLOICHEMMERELTAE, 0~5cm, 7~12cm O
BEEDPSY VIV ERR Ulco MADOSHITFRBEIIECL Y, LA E a0 — XY HvEats
7y 7 AT VEEERAROTTY, RRE, HE, BEEICHT TEHE L. BEEIC DD TIREESE
D FEFHEE L2 IO THRA Lo

3. BRBIUEBE

3-1. WK QX EEY)

Table 8 IWBXD (B0X50) cm2 M0 AL T 2 A EEHYOEEKELVOBERERLIZEDT
bbo 2EMESLTEMSAL OWEINL DEHTSHL, X I I, 728, 1 Y2aH7H, ¥
WH, WHEE, $EE, PREQT Sv—7Thh, 0L TIEEEERN24EE S 50mg/(50%50)
cm? iz 26D £ I I XW, 7 EH, BMEE, HUEDA IS V—TTh 1o FEMLOMKITH A
T ECHEMILENS DD, FHEMEHOTREMHDELEBRR EP 570 UL, 147 v—7REI
BRICIFET 5 &0 ) ATAREMOIIEIC BA 2 ZEPRNSVEELoN 5. F, I IXH, EH
H, & IED 3 S —TIREICE - TREED 100 mg/(B0X50)cm? Az 52 K0, T15DHEY
RSB ERHERDHIBICEREFELEZ 55D EEZ oMb, 188, v VHICEBNT, I3
ZEB LG I HBLEHYOTFEOLN L THD 2EEBRENEV S EHAREIP & EH LTS,
Fig. 2 AL EHY O LEBMRNE RLIcbDTH B, A I IXFBIU 7 2HUT A BIC
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Table 3. Number and wet weight of soil macrofauna/(50x50) cm?2,
Ay+0~-7 cm soil layers at unfertilized plot of Pinus densiflova
forest in Uji

~ ‘ Number of individuals weight in
Suil T~ nmxéfnphng date Oct. 5, 1976 |  Oct. 17, 1977 |— ms
. f ‘\‘\\,mu T N T - | -
macrofauna e No. 1 ‘ 5 N ‘ 5 ‘ 3 1976 | 1977
- - R —— I e SN - - S
Mollusca  Gastropoda 4 1 — 1 5 — 17 27
Annelida  Oligochaeta Enchytraeidae 70, 176 102 109 195 2 %0 74
The others 15 5 2 1 2 —| 557 +
Arthropoda Arachnida Araneae 53 28 57 20, 88 440 200 111
Crustacea Isopoda 23 3 15 4 3 — 98 29
Diplopoda 5 — — 1 8 — + 13
Chilopoda Lithobiomorpha 16| 1 10 4 24 1 27 19
Geophilomorpha 4 — 2 3 3 2 3 24
Scolopendromorpha — — — 2 — ] — 68
Insecta  Hemiptera, Cicadidae 1 — — — 3 3 33 1,009
Hemiptera, the others| 2 3 3 2 15 2 + 19
1 ‘
Lepidoptera, larvae 1 — — 1 1 - + +
Diptera 28 171 22 52 79 6 60 26
Coleoptera 7 11 30 11 32, 21 125/ 331
Hymenoptera 187 5 103 26 434 50 67 133
The oters 3 2 3 — 3 1 43 58
Total ‘ 4 19‘ 406 349 237; 895 133| 1,351] 1,941
Acarina, Collembola and other soil microarthropods, which were collected with soil macrofauna, were
excluded.
Number “m? lcm in depth
0 50 100 0 50 100 0 50 100
L+F
“5 -
a
— A . .
3 XA
& Enchy traeidae
B 5 — e 1075 5
Vi ;/l
Avees 1977 Formicidae

Soil profile

Araneae

A IS
Lithobiomorpha

Fig. 2 Vertical distribution of soil macrofauna at unfertilized
plot of Pinus densiflora forest in Uji, Kyoto.

Total number



Table 4. Number and wet weight of soil macrofauna/m2, A,+0~7cm soil layers at each plot

Sampling date |

Acarina, Collembola and other soil microarthropeds, which were collected with soil macrofauna, were excluded.

o show over 1.5 times of the number or the wet weight of unfertilized plot and v show under 0.5 times of them.

~ T Oct. 5~7, 1976 Oct. 17~19, 1977

. ———— . R — e ] -
\ Number of individuals Wet weight in g Number of individuals Wet weight in g
T~ Treatment Stan- Stan- | [ Stan- Stan-
. Unferti- dard D ou})le Unferti- dard Double Unferti-‘ dard Double Unferti- dard Double
. . . — P $ ferti- : : ferti- : ~ ferti- I : ferti-
Soil macrofauna — lized | ferti- liged| lized | ferti- lized lized | ferti- liged| 1lized | ferti- lized
lized lized| lized _ lized —
Gastropoda 7 8 9 07| 2 14! s 14 8l o 20| & 27 11 | 1| s .47
Oligochaeta Enchytraeidae 464 v 65 44 .36 v .03 v .02 410] v 21| v 33 .30 A+ 19
The others 291 & 77 32 2.23| & 6.44 3.16 20 v —| v — +| — —
Arachnida Aranecae 184 229 179 .80 21,72 1,03 203 301 232 44 1,28 .41
Crustacea Isopoda 55| a 172 37 .39 a .84 27 9| a 16| 4 L12 14 v 4
Diplopoda 71 a 243 49 +1 & .24| & 1,10 12 16, » 45 .05 a .34| & .16
Chilopoda 441 & 94 33 24| a .38 a .50 54| o 306 41 .45 o 1,04 v .18
Insecta Hemiptera, Cicadidae 1] a 3 — J13] & .54 — 8 v 1 v — 4,04 v 4| v —
Hemiptera, the others 11 7 12 + +1 a 07 250 & 56| W 8 .08 .99 .44
Lepidoptera, larvae 1/ o 13 8 +1 a 11| & 06 3| a 7| o 7 +1 a ,06 +
Diptera 295 v 130 89 .24 L33 a4l 183] a 316| v 49 .10 180 v 4+
Coleoptera 64 56 95 50| & 1.70| & 1.51 86 60| v 24 1.32 L9210 v 12
Hymenoptera, Formicidae 392 352 g6 .27 L2201 v 07 680 897| 1,764 .53 a 2.73 62
Hymenoptera, the others 1 a 9 1 o+ + + —| & 40| a 4 —| & .38 +
The other insect 6 8 18 17 220 & 74 3| »a 8 v — .23 & 461 v .08
Eggs 41 a 93 \ 28 + + + 1) a 12{ a 37 +1 & .02] a .05
\ - R R : ;

Total 1,565 1,559 720 5.40| al2,91 s 9,08 1,687 2,077 2,275 7.77 8.65| v 2,72
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£, WEEYHRE A vaATERF-HBIC LS ot TIHBIUHMEREICE - TR
D, WREH - 721976 42112 Ag TS L, WD L - 72 1977 4RI R IS Bl 5 2 I 23 & 41

3-2. N—U¥ENKAICL s LBREOLL

HIEL O EAO S Z o2& MKLL, M2 lMBrHGHX o L+ F i3 1.5~4.5cm (3115 30
cm), F-H 0 ~7cm (P 2.6cm), AJ2~6cm (Vg 3.6cm) Th o700 A MO FEIX
0.6~1.6 kg/m? (V1 1. 1kg/m?) & 720

oN— 7 HENE D BEARE S SBAR T Lz By, BRI MM % 145 E (197548 10 J1) 1Cid 2k Lrcas
2AERE M B 1 AR (1976 4K 10 ) 101 KD, s— 7 HEN Ash 90 1R L, 3 Al i # 8

I (1977410 ))) WK L5 em DX TR - TWvioe (S EA A4l Uz Byl o i 1
EEHBIU 2R R8I HEBIC L ~3em DL DN — 7 HEE @Y b1tz

SN= UKD L+ F RO S @MIKE D 0.5~1.5cm <, HENEHEEUEHAIIX O L+ F
JEEE T2 0.5~1. 2kg/m? (V44 0.7kg/m?) THY, 158D L+F jMiZ 0.3~0.9kg/m? (Fi0.5
kg/m?) T, DENBIMNBIXLODUED oo BE, HTMH XD — 7 Hilli & F-H o ilicidksy
TRDOKIE MR8 EMMB NI, HHERIZEAEARLNED - 1,

3-3. N—UHEOHRANTESYICS 2 5 HE

Table 4 {48 X B IE LI O (SR EE RO ERE R L7cb D TH bo NILLEEY
DA RIT Table 3 IZ/R L7z KD ICHIEICEDIES DS, Bo522DWSTHOMBICK - TRIEZD
T, BUCVHHED ETEZLEH LD T ERTERY . # 2 THRBEKOVEALD £50% ZHP T & LTH
HELHE R X D3 & DRBPHA T B SIS TRk Lico £ DRSS, RIS W THHEIIC & - TEUEDE
Do 7o EHEM X D 1976 AR D EIHER N X T KOO NIE LI o L, BlfER X @ 2 45
RllEtsotce 72720, £ x 33 X8, MEEYHEE, WRINEOB O WA RIS Uiclow, B
ARSI EEIZ IR U TH » 7o MEBHX TR E 4 3 3 2%, DEHEHY S X7 Y FOMEED

Table 5. Number of soil microarthropods/100cm?, A¢+C~4cm
soil layers at each plot

Tig Samplingdate e g 07 Oct. 21, 1975 1 Oct. 5, 1976
Intended
ilollclroarthropgéé\ Tr;eéit;meflt g?rll‘tilized ?;tnl?ilé% Eerllrtllued ?;?gﬁ%égilfjeguh/ed ?éigﬁigg‘fgﬁlbll/td
Arachnida Pseudoscorpiones 2 2 ‘ 2 3 1 5 | 1
Acarina 902 676 | 2,254 | 1,551 802 706 | 1,095
Pauropoda 8 2 14 7 1 5 1
Symphyla 1 3 11 14 3 5 15
Insecta Protura 22 16 17 31 13 i 7 13
Collembola 929 772 881 498 533 Z 449 727
Thysanoptera 3 — — — 8 — 1
Psocoptera 2 3 + 1 2 4 1
Total 1,869 | 1,474 | 3,179 | 2,105 | 1,363 ‘ 1,181 1,854

) ’ i )

Araneae, Diplopoda, Chilopoda and other soil macrofauna, whlch were extracted with soil microarthropods,
were excluded.
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LI 120

WARDB LD - 72 1977 EEDQBER WA T, & £ 3 3 XHEIE &AL SRK X DD - s,
UM E 4 RIS IBIX £ D £ - foo BER SR OEMASHIBK LD S - 1288, REGFBRIHZOD
b OIS e ERMAR T T U HOEEKEASTRR EDE UL S0 - 7o, hOXKBHOBYEIR
KE D15, WEELEFELIDKEL T

Table 5 RERBRKICH T 5 /INEEHZBYOBAKER LIz DTH 5o WA (197456 H) Oxt
WA & R R T X R T 5 &, WA TEX QBB PO ERSE DA, HARIDR
5O EEERICANS LMK O/ RHYHIZIZERETH - &b s,

SN s MO HIC X O R AKX T4 =H 116, FEAYE 4.0, Fv &7 2 VE O 1EE100
cm® PMHICERA X iz As, MR 1A% (1975 10 B) Kk 4'=, teavEbERROTHPIEC,
HIX DR 2/3 Th - 720 1976 HITHRR & EAER TN K N2IZEEY, HERS PPLOHEES 50
720

FEEOT B 5B 5 &, MO — 2 MR RS R L AOHHE, Z0FEOKREEBLT
WEMIIC L - TR C LA TRENE . PR 2 KICHREHA Urehd, S0 2 4EHE S — 7 L
PBLAETIRIZNE L, 2h e B NEITRBIB LU L 4 3 3 DB T AHIAERL, KIBAOR
B BRI Lice DED, COXSEERBPHEORMNE LA RN — 7 HELOMRBITIICAT
PBbDEEL BNDo — N, ~— 7 HEREEARKS L O RS 3 4 mA K Tid, KELESY
OEERIMA RO BAS RIBNE S, WA 1R RSMO /S — 7 HEH ERICE > T
Yoo 1977 EOFAERICIT ORI L, FFEORABHbRONC &5, HEOERFRESLECK

Ed st ESEZLNLD, VWIRICE X EEFHYO

3 Fums 100 s 5 - HE IR D AMBRE ) A D0 kS IS B i

@ Actinomycetes X10° 1 31 EOJKEFH?E‘%—_’ 1ton/1021 P/LW); b, lﬁﬂﬁz)ﬁf’.ﬁﬁ%@
4 Bacteria X10° Wi MBI
3-4. N—U#EOHANTERENICEZS
-7

Fig. 31C0~5cm QESDHETBICLEET 4K
WA TR Uo7 7= IRODBHITRREE 23 AR
<, WEMT oI RELOTEBTH 7o B 1K
BRI TIRRE, B, HORE & SHEILEMIC L A%
TLiZ B 5N 5 7o 1 2 BRI T3 s — 7 HENEHE R
RTARARBE 8B L, R 3 HENL O BT LB I3

Colony number/g dried soll

2 Unfertilized s

=)
°3 £ ey - MU, EREAARKICESZH 1. SERHEREMX
L 5Tz B4 EIg BTy THIMLAS, SMEKIOERINS i
a2 Hoa S5a »fa 824
HS sia?nrﬁﬁrr{g S\;e . f/‘n(ri?;jmé}rr;gswte - Fig. 4 0)%]@9}'{[1’@@(4\7&&5&, #1, 2éﬁ}§ﬁf@

Fig. 3 Soil microorganisms in mineral & %)#JQ@!Xf&ilﬁﬂﬁfimﬁﬂ‘ﬁ_iﬂj LN ol T
sofl of 0~5cm in depth. BT 5~y KOBBT, BAEBOIHDARAES S
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Colony number g soil “dry weight

Layer o ‘0 20 30 3 10 1
Ao A o x x b )
LN '- N -
a U1 E / | ///// . éé
- \ | L e
N . - L - T
w| 05 N o x & Toe”
= cm \ H | H
B A |
£ ‘5 \ 51
® | R x—x  Fungi <107
| | Standard
T i Unfertilized [ i?flm'm“ a—-—4 Actinomycetes 107
; . : o nlo )
o ik w» plof 0 Ao x 00 Bacteria <107
cm cm
) 0 10 6 o A0 ) ) 10
} Ac x
| 04 0 44
&
5‘ 0-3
not om
=
ai .
£ 5 5
«Q
w
2 Double
o Unfertilized fertilized
[ nlot ;. plot
cm 7 i
L m m cm
Fig. 4 Vertical distribution of soil microorganisms.
Table 6. Most probable number of nitrifying bacteria
(Colony g dried sol])
- S = i i ".' - ‘ e e ==
Treatment | Ist sampling site i /nd samplmq site
. ‘ T | T T T
o e ., Standard | ‘ Standard [ Double
Layers | Unfertilized - Tertilized ; Unfertilized ! feruhycd U fertilized
. i 1
Aq | — 49 68 160,000 | 9, 200
0~ 35cm 220 - 3, 500 | 310
7 ~ 12 c¢m - —~ - 210 ‘ 79

e THbe i, 3 — 7 HEEHERT X T & o o il sl Y, HETe L,
9B ARA S AL e Y 2 ulil T R B R

EW D, o= 7 HEISR SIS 4 L) 2 R 2

Tz 0/1’\ \}\i‘ U)USC SIS ST S e, VLD T
I UCHGRIASE I L, a3 7 7 = iRk

DFFEI D EWVA Do

WHLBE A % & (Table 6), 1 1 W BT AR

S ENTE I o b DINVERE T v R
BN 7 HE D I 20, WIS ISHIASE0 St 0 2 pERH o BT IR SRR A

WK D THAD, N— 7 HEIOEHIC R D Pl TR s s S i,

SO B S B % &, o — 7 HEIEHI IS 3 1 A WA OIS SR TR E DO R IRIC &
DR E, BERZ OS5 BT RO DGR D 72 DTk G107 & S W AT, L

L, B2AIC, &L oiih ot BYEBAT 5 &, BPIGHEIR LI ailicging 5 L1050
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TEDOATIFEENCDEEANBEDIKBAEDDEDKIICEL %,
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The Influence of the Application of Hemlock Bark Compost on Soil

Organisms in a Pinus densiflora Forest

Keiko Nunma® and Makoto Ocawa®

Summary

The purpose of this work was to estimate the influence of the application of hemlock bark
compost on soil organisms and to find its fertilization limit from the standpoint of soil or-
ganisms in a Pinus densiflora forest.

Research sites

Two sites for this experiment were settled in a 60~70 year old Pinus densiflora forest
situated in Uji, Kyoto, 100~200 m in altitude. The first one was on level ground and the second
one was on a gentle slope. Unfertilized and standard fertilized plots, each (15X15)m? in area,
were settled in the first sampling site. Unfertilized, standard fertilized and double fertilized
plots were settled in the second sampling site.

Hemlock bark compost of 1ton/l10a was applied at the standard fertilized plot on Sept. 24,
1974, Nov. 8, 1975, and Feb. 15, 1977 (total 3 tons/10a). At the double fertilized plot, compost
of 2tons/10a was applied on Nov. 8, 1975 and Feb. 15, 1977 (total 4 tons/10a). The chemical
properties of the hemlock bark compost, made of hemlock bark with chicken droppings
(mixing ratio of 1:1), were reported by Kawapal.

Trees taller than 6 m in height at each plot are shown in Table 1. Soil profiles are shown
in Table 2. The type of soil was immature soil (Im), containing much round gravel. The
moisture condition of the soil was variable and was arid at the sampling time in 1977. The
trees and soil profile at the double fertilized plot were similar to those at the other plots of
the second sampling site.

The temperature and precipitation of Kyoto, near the sampling area is shown in Fig. 1.

Methods

Soil macrofauna were taken from the second sampling site on Oct. 57, 1976 and on Oct.
17--19, 1977. Three quadrates of 50 cm square were set up in each plot and macrofauna were
collected from the A, layer and from soil of 0~7 cm in depth. The animals collected were pre-
served in a 50% alcohol solution.

The samples for microarthropods were taken from all the sampling plots on June 14, 1974
and on Oct. 21~22, 1975. On Oct. 5~7, 1976, the samples were taken only from the second sam-
pling site. A metallic tube of 100cm? base area and 4cm length was used for sampling.
Three 100 cm3, samples of the Ay layer and three soil samples of 400 cm® were taken from each
plot. Microarthropods in the soil samples were extracted by modified Tullgren funnels. The
duration of the extraction was 48 hours.

Soil samples for microorganisms were taken from all the sampling plots on Sept. 30, 1977,
Twenty soil samples were taken from mineral soil of O0~5cm in depth, and mixed. Samples

for the vertical distribution of microorganisms were collected from the Aoy, 0~5cm and 7~12
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cm layers. Soil microorganisms were isolated by the dilution plate method. A soil extract
medium and modified Waksvan’s medium were used for isolation. Nitrifying bacteria was
estimated by the dilution frequency method.

Resulis and discussion

Soil macrofauna at the unfertilized plot are shown in Table 3 and Fig. 2. The dominant
species at the plot were Enchytraeidae, Araneae, Coleoptera and Hymenoptera. The influence
of fertilization on soil macrofauna is shown in Table 4, and that on soil microarthropods is
shown in Table 5. One year after the fertilization, almost all macrofauna at the standard
fertilized plot increased both in number and biomass, except Enchytraeidae, and the hemlock
bark compost almost disappeared in the first and second year. Whereas, in the third year
soil macrofauna did not increase, and hemlock bark compost did not decrease at the standard
fertilized plot. Both phenomena appeared at the double fertilized plot in the first and second
year. Influence of fertilization on soil microarthropods was not clear.

The influence of fertilization on soil microorganisms is shown in Fig. 3 and 4, and that on
nitrifying bacteria in Table 6. At the fertilized plot, fungi decreased and actinomycetes in-
creased. The influence of fertilization on bacteria was not clear, and the increase of nitrifying
bacteria at the fertilized plot was abnormal. So, it seems that the typical features of soil
microflora in a poor stand of pinus densiflora were destroyed by fertilization.

From the above results, the preferable application of hemlock bark compost would be
less than 1ton/10a. The continued application of the compost for more than three years should

be avoided in the case of once a year fertilization.



