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L3, KM, NN EEBKOEEIC T SFHROMRITEL <V,

LyuE X Nfo Mortierella [§i33 & LT M. ramanniana TL S LR TW5 3, M. raman—
niana var. angulispora L& %15, CHEDEIIHBMT X S EE © 8 & Lk
ERENT 2 HMBAD5 0T, REIBREORRCLD >3 X5ThHb, T2tk
BTHLAERREOIERNSIT Gliocladium BH NS < SEEX iz,

B LRV TR L EEIRF I O HIEE, S5V T, MEMD activity
BEVWIEEZERL TS,

4 viar—7RA}b

B IR L7 0 ~15cm, 15~30cm DIFE O +iEx KEHAMENE B £ &
whkwTawx sy (Lemna minor L) %> C, 1{CH 2CHE # # £ 2 © biotic
potentiality % iflE L7,

HI0E HRLEMCRT A REEE 0%/ g)

ALK AP K JIEHEX R K H L
K kS 119 118 W 16 16 24
5 7 OPF Plot 1 Plot 3 Plot 1 Plot 1 Plot 3 Plot 3
x100 9| x100 9| x10] | x10] 9| x10] 9 x4 g
Mucor sp — — — — 2.7 (2.9) —
Mortierella spp, 4.1/(13.9) — 0.6/ (4.7)| 36.6(52.4) 63.9((68.2) 4.7| (6.3)
QOospora sp — — 0.6, (4.7) — —] —
Monilia sp — — — — 1.3 (Lo 3.1 @2
Trichoderma spp| 8.4(28.7) — 1.20 (9.3) 8.1(1L.6) 2.7/ (2.9) 4.7 (6.3)
Aspergillus sp — — — — 2.7 (2.9 —
Penicillium  spp| 8.4(28.7)] 12,5/ (100)] 10.5(81.3)| 17.1)(24.5)| 19.1/(20.3) 21.7/(29.1)
Gliocladium sp — — — 0.8 (1.1)] 1.3/ (1.4) 26.4¢35.4)
Spicaria sp — —_ — 4.9 (7.0) — —
Cylindracarpo;; | | | | _ 3.1 (4.2)
Others 8.4(28.D  — — 2.4 GO — 10.8(14.5)
=t 2. 3:(100.0; 12.5(100.0) 12.9(100.0) 69. 9100.0| 93.7/100.0| 74.5/100.0;

Bacteria | l
' Actinomyces 19. 9‘ 2.1 4.3 64.3 13.6 9, SI




BH: » 5=y 2REFTBEHRBDCET 3 HE 33

VAF—F A MIaw ¥ 7 FOFEIRKOHMIAZFA L 72d D C, 1HE% 2mm DTOHE
&S5 LA 3g % 100cc A D ¥ —H —iz Nh, ZRi#K 100cc 2ini PH 4.5~6.0127 %
lﬁmﬁﬁﬁéoe B =K & 7Y EERE4RDODID) & 3iErE, =R
22.6°C OIHEB e A, F o7k 2800lux 1078 5 X 5 F9ET Uiz MR 2 1910 B RS
L, TO%E %k@wmﬁ%ﬂmtofnawﬁ%n%uﬁkato

BUE v &4 F — F A}

W& o |bmoks| PH | mkum aaero | TOEREEEX
24 0~15 4.7 62 (12) 5.2
R 15~30 —
W i X
e 0~15 4.8 M4 12.0
15~30 —
2t 0~15 4.8 99 (L) 8.3
H 15~30 4.6 96 (6) 8.0
AT
14 0~15 5.3 116  (2) 9.6
H 15~30 4.8 73 (D 6.1
0~15 5.1 89 (2) 7.4
ZRE | 5 g0 4.8 84 (1) 7.0
Nk X
”n 0~15 5.3 110 (1) 9.2
H 15~30 4.7 83 (3 6.9

AF XD LB EARHE 2 (0H X 0 FHIEREEMEIIF TS v, Lcd3D T biotic po-
tentiality 133 <hTwsd Wi X s,

RO, B, KEXIXVHEMLT, B2 VREFE VL IHIKITAR 1 A Sk,
MELRBEEKBTHD, B VX 20R0R 2REEKICH Ok, L2 T1H
2B D EEOHESTHTVEEWVWZEL S,

5 LIRS

(1) HEEF

1EHEE N BERE L7 0 ~mmnmé®i%(ﬂ?ﬁmim&u1&4mmzé@i@%
Mztz.) & 4AfEbETCX RS L,%Do%ng%ﬁWﬁ%ﬁw%ﬁﬁ%ﬁﬁ¥&V
ol THLLIEFNCREKRZINEZ TRE 5 LA DIERFR L T2, 000~4, 00085 & L,
Fha~ by it A7 WAKSMAN ZEREES (PHACHEE) kic lee Pl
FEit e, 25°C ORI THRIBEEE L,
ar=—RXSEELRTFORBRMBRD Shiclk, MBEERTa ok, BoRESHE
W dORLr OO THEOSHEYEL L, BRLELEDLNIL DD sp. DBITHE
SR L CBORMZTE27,

19594 DFEE R 12, 13EIHR LI,

FHOHEIT VM6 ~8HDOEHETH D,



34 BMREBFBEEHRSRE F4F5 (1966)
B;I2E 2fUHEMMI s SRBEE 109/ (1 D W%
+ ® B H ERELK | MK | BELK ATEGX) ) B | doingx
Absidia sp. — — — — — —
Rhizopus sp. — — — — — 1.5
2.9)
Mucor sp. 1 0.7 — — 15.2 — 5.7
n (1.4) (22.7) 112
B | Mu. sp.2 — — — — 1.6 —
9 (3.7
O | Mu. sp.3 — — — — 0.5 —
> 1.2)
2 | Mu. spp. — — — — 1.6 —
3 3.7
Sy | Zygorhynchus spp. 0.7 3.8 — 1.4 7.2 4.1
o (1.4) (22.6) 2.1 (16.8) 8.1
P | Mortierella ramaniana 1.7 — 2.2 3.4 — —
(3.8) 10.7) 5.
Mort.r.var.angulispora 0.7 — 4.8 15.2 — —
(1.4) (23.6) (22.7)
Mort. spp. — — — 0.7 — 4.1
(1.0) (8.1)
Monilia sp. — — — — — 1.0
2.0)
Trichoderma spp. 3.6 5.1 2.7 2.1 1.0 5.7
(8.2) (30.5) (13.2) 3.1 2.3) (11.2)
Hyalopus sp. — — - — — 0.5
(1.0)
@ | 4s pergillus spp. — — - — — 6.2
< (12.2)
1 | Penicillium spp. 28.0 3.7 8.1 23.5 27.9 11.8
2 (62.2) (22.0) (39.5) (35.1) (65.0) (23.2)
= Gliocladium fimbriatum — — — — — —
% Sporotrichum sp. — — — — — 1.0
S| @.0)
Verticillium  puniceum 0.7 —_ — 1.4 — 0.5
1.4 2.1 (1.0)
Acrostalagmus sp. 0.7 — — 0.6 — 0.5
(1. 4) (0.9) (1.0)
Spicaria sp. — — — — — —
Pullularia 0.3 — — — — —
(0.8)
Humicola sp. — — — — —_ 0.5
(1.0
Hormodendrum sp. — — — — — 1.0
(2.0)
Tilachlidium sp. — — 2.2 — — —
(10.7)
Fusarium sp.1 — — — — — 2.1
4.1)
F. sp.2 0.7 — — — — 1.0
Q.4 2.0)
F. sp.3 1.3 1.3 — — 0.5 —
(3.0) 7.7 (1.2)
F. spp. — — -— 1.4 0.5 —
(2.1) (1.2)
Others 6.0 2.9 0.5 2.1 2.1 3.6
(13.6) (17.2) 2.5) (3.1) 4.9) (7.0)
=t 45.1 16.8 20.5 67.0 42.9 50.8
u (100) (100) (100) (100) (100) (100)



BH: 2 7=y 2RREFRERBRETIHE 35
B3R LfLHSEMc kY 2HIREE 102 () 1%
+omowom s |PTUEE PR e | T e | oo
Absidia sp. — 0.7 — — — — —
(2.4)
Rhizopus sp. — — — — — — —
Mucor sp.1 — — — — — — —
0
@ | Mu. sp.2 — — — — — 1.2 —_
& a.0)
o)
O | Mu. sp.3 — — — — — — —
>
2 | Mu. spp. — — 8.9 — 5.0 — —
8 (19.1) (6.2)
S | Zygorhynchus spp. 0.6 0.7 0.3 — 4.4 0.6 —
fas (1.2) .4 0.7 (5.4 (0.5)
™ | Mortierella ramaniana — 0.4 — — 1.9 — 11.5
1.2) (2.3) (16.6)
Mort.r.var.angulispora — 5.1 — 9.9 10.1 5,4 1.3
(16.9) (14.0) | (12.9 (4.8) (1.9)
Mort. spp. — — — 14.3 1.9 — 2.6
(20.2) 2.3) 3.7
Monilia sp. — — — — — — 1.3
(1.9)
Trichoderma spp. 1.9 4.7 5.1 2.8 6.9 4.2 5.7
G4 A5.7 ) 110 4.0) (8.6) (3.6) (8.2)
Hyalopus sp. — — — — — — —
m | Aspergillus spp. — — — — 0.6 — 0.6
< (0.7) 0.9)
o | Penicillium spp. 47.1 13.2 16.1 17.6 33.9 27.8 26.1
E,:) (83.8) | (43.3) | (34.6) | (24.9) | (41.9) | (24.8) | (37.7)
) Gliocladium fimbriatum — 0.7 — 1.7 - — —
Z ) 2.4 .4
&5 | Sporotrichum sp. — — — — — — 1.3
(1.9)
e Verticillium puniceurn 0.6 0.4 11.4 2.8 — 66.6 3.8
1.2 1.2) | (24.5) (4.0) (60.0) (5.5)
Acrostalagmus sp. — — — — — — —_
Spicaria sp. — — — 2.8 — — —
4.0
Pullularia — — 0.6 — — — —
(1.3)
Humicola sp. — — — — — — —
Hormodendrum sp. — — 0.3 — — — 1.3
0.7 (1.9)
Tilachlidium sp. — — — 14.3 5.0 1.2 3.2
(20.2) (6.2) 1.0 (4.3)
Fusarium sp.1 — — — — — — —
F. sp.2 — — — — — — —
F, sp.3 — — — — — — 0.6
0.9
F. spp. — — — — 0.6 — —
0.7
Others 5.8 4.4 3.8 4.4 10.7 4.8 10.2
(10.4) | (14.5) (8.1) (6.3) | (12.7) (4.3) | (4.6)
2p 56.0 30.3 46.5 70.6 81.0 111.8 69.5
| (100) | (100> | (100) | (100) | (100) | (100) | (100)




36 BMAEEEDHBHRRYE $45  (1966)

PIRTEE 1 e MICTFET 5 AN, WTFNoK T 1RREMbo B2 2 KBS
WX D E S ot ZOBMIEE IZERE, FE, NEo3HKICE L »ok, kR
PR X 2THHbEIN5LBEHOKEDL I, BEEMENMOFED NZD 50T DT
JAQTAY/H (712:x.bﬂﬁ}i}g’$?£”ﬂiﬁa?ﬁ/ﬁ&uujj®i<%1/ HOLEL GHEINDRIRND BT
B, WHALAIREINTVEE, EENESHEE L TEIREDI 2L AL TV S,),
L Lz DX > ICEE @ﬁiﬂ%V*&mzizﬁw‘mcﬁﬂfwé&m%énéo "

Ha)ﬁ*ﬁfﬁﬁfﬂ’i&: Penicillium ¥ Trichoderma HMEEVTH D7 iy Waksman
’?’j{lﬁt%aﬁﬁd"@l SIHHLE BT L MENSMOFHEE LNz, L LEHWEE
FOHFEWO FREE LCBEIBERME LTS LEL2 0TS Penicillium 3% 112
SEO LV 1R EERCHEEE < D bbhicZ &, HOROARIKIE L EHRSFTE X
TP D ED X SicBbi, Zygorchynchus % Mortierella 3% { RS iy, 2
ftH& 1 ﬁafi**ﬂﬁ@f’uﬁkbiﬂﬂE#ZC{kﬂfLJiPa@&b bhvishotc, £/ 3~ 45D Fusarium
53 2 R H S O B i % < & S b B HAPERD bhvie s, Ja 2RI BRESR
N b‘ﬁ HT%%@T SN HES DS TR CEIRE2 BT WEREL S D, T
GAUMAN @%&t’:@ Y31 bBiED Fusarium PEETL 7V IV VEOXSEEBEL X HHE
X oT, BHRAKOEAEZILEL CWSAREEI DS X5 Bbh s,

—F5 1 o H ¥z T Penicillum i Verticillium pSI094% < 3 bbbz, Th
LOBERERMOSREEE LTEETH 3@, 1ho X 5 ki EmEimostT sit
HELTOMELDHEDTHA S5, TOEWRTHABEEOBRVWEEL % <& Trichoderma
D% LS ERMH LR, RERTREDE VRL2LHEMRZ LR DI,

PARIZEfED 0 —15cm DRI TR 5 HEWHEOSMIKEB TH O/, LEOFESHIO
SR ATHIBE 0L T olc, TORREFURITR LI,

REPLWESLIIRE DT, TREATFHBRITEIFS 0~15cm [FIORFE &L T
BoHE (512, 13RS, 1B 2ftH & 31T 15~30cm X O+FRic FHET 5 LEH
IHELOOCIEERE DIEL PV, TbbIEROEIIEL L THRO S W
FKRIZXDEATHS XS Izlbhis,

(2) hiEfEd
B4R ATHHROLEEE (15~30cm) 10°/g
2 & H 1 f& H
+ b5 [&5) L7}

x10° (%) x10% (79

Zygorhynchus spp. — 12.8 (31.1)
Mortierella ramaniana 1.8 (13.1) 1.3 (3.2)
Mort. r. var. angulispora 1.2 (8.8) 3.4 (8.3)
Mort. spp. — 3.4 (8.3)
T'richoderma spp. — 1.3 (3.2)
Penicillium spp. 9.0 (65.6) 18.9 (45.9)
Others 1.7 (12.5) —
&t 13.7 (100) 41.1 (100)
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EISEKE + K M d ¥ n/cc

~S— z f A 1 f& H
X

oA T 0 ~15cm 15~30cm 0 ~15cm 15~30cm
E E i K 14 — 32 —
OB O K@) 52 — 24 —
B @\ # K 12 13 18 7
AT o X 20 16 39 15
M Ek # K 50 — 72 —
d W o K 21 — 19 —

ST OFHBIE Barrvan KiEIC X0k, ThHbLIE 20g 2 A TERAR— FTANT
Rk 40ce hmx, 25°C IC T24RRAME L T 10cc & WL, 5b leed™ 0% 3 [aliRgE
LANRSEELR, TORBIIEIBERDL 5 THO722, BT lcchiiEEh 5N
BT 5,

FI5FE X b HEE R 2 AR & 1 AEbolic—EoBm s R ey, 22725
Eﬁﬁknﬁﬁﬁtgmkﬁéiiﬁ,Eﬁﬁ@iwiﬁmmﬁﬂﬁ%%<&%bhé@@
PERD BNz, Foore TSNS K KHIGDO X K FoLE TR AL ERROREIREFT
BB ERELTVES, HEMASKRDO S TERT CRARBROFERN LEHES VDU 5h
HWTHA S, m

TN EBBRRIZ OV TR EETRROSEPTRARTH Y, ELFBHROFTEITRS T
EREEXLIZSbLVREBSLETHS X5 icBbh s,

§3 & S

7 7=y 1ftH, 2RRE@EENLOERIREBZIK TS &, —fic 2 fCEEKRKRDELRE,
RIS PIAERIXLARBOMNLUTTH D, Lo CHNTFRY ) oMSEERELZ < 5
TAHEL RNV T &b hot,

T otEEE L 55 L, 2{0H OGN, EEREIVEESMEMESE L LTk
D, 1LILEOHSEZIT L HEBEMHEOD D X2 0E DR L, TR BEENDEY
M%%ﬁmﬁﬁu%wo%%bnéﬁ%mﬁﬁ%ioL6&5a,mﬁﬁ%l~2¢ﬁ,£
FREDIEALVBELDbNDZ EBbDk, ZORICDOWT, KBt 2 LH OEERE
WIBETE, TIERS AFERICAEESEN DT LAWK, BHIERORBERTIIRNLSS
PEHERLTWED, 2RAMRFCEBELTVLSERIES, FOEEAKLVIEELT, h
52 R H ORGSR S LT U EREREL IR ERVEIRVWE S ThHd, EREER L
XS, Sb HEMTEACELL, 2ftHMEE Y ok 1 RERSOAEER—
BT E3X vz Xy, 2BHROARFDOREMZPIEDM IR TE RV,

—7, BE 1 EBONGEERL LS &, —FD LILEMHS IV Tt ha 4 D91, 000kg
DEOBRDEERPEETHS S, 2RATRBMGESOTILLIRBD Vo Th o, L
L2, 3OMREESVWTIXIRAKRGOZMKOFEEERE LIZEFLVAREEZTT 2R
BMG23H 55, CHEREX IO EREZEEL CERIL2EMI530TH S,



38 BMXERLNERANGRE 45 (1966)

SER 2R EEREOIERIZ, 1HRHC S-WRRICEESEVD, OGN
AR ol B, WTEHE SIhS e T, 2REMROARENMEVWC & T
FWENER (§1 3H), SLKROARZIERF T35 RESLERICSE L
IESR ST,

% 2T 2 (RERE IO LB OHEF 2 A ETR e AT Licss, &g, Okt
OEBFEH ORI, @OMMETFO2 MOV THERTLED2EDLHITHD,

1) EEER ORI OWT

R & UCRICEE R, B, bﬂ@ll’)b\;gsls B, BHOERL VAL L, B,
ik, MERZICEPENTSES LVbVTE D, £0 5 HEREEREROMER DI
%%mr;of,ﬁtMEu%maLrﬁﬁﬁﬁiaﬁ%%@ﬁ¢gﬂ5&wbhfméﬂ,
BRI S R E DO TAR TS E0, EF, Hl MEO > bEHEE L LT
BRZLRLTWE S TH 5D,

& T CHEO MBI, FSENBINOMVIERTH S LV SHTHRO b & AFR ORI &R
HLTHRX S,

BIEE » 7= YRGB DMEORS

C N 0.2N +HCl kg/ha Conc+HCl kg/ha
Wor

ton/hal ke/ha | P,0; | K:O | Ca0 | MgO| P:0, | K0 ‘ Cao| MgO

# 35.9 134.5/ 45.8 138.2 76. 91 48.5

:515 4.5 28.7| 14.8 53.6| 49.4 15.5

e 1.3 8.8 13.4 37.7] 2.3 9.5
% A 3F | 4170 250.0| 74.0, 220.5 147.6 73.5 74.0| 229.5] 147.6| 73.6

" F Ao J& 3.6 80.1 18.8 14.5 31.6 22.4

B B (0~70a) | 22 8.2 2.8 85 47 3.0
+3H( 0 ~70cm) | 203.5(17,029.0| 89.5| 292.3]1,517.3 594. 5| 956.32,399.814,212.315, 180. 0

b7 Ha st | 209.3(17,117. 3] 111. 1] 315. 3{1,553.6| 619. 9| 977.9(2,422.814,248.6/15, 205. 4

PR e | 002 0.51 12,08 11960 137 1.58 1.37] 15§ 0.50  0.06
%ﬁg&éﬁﬁﬁgﬂ —| e8.5| 1.5 1.4 10.5 8.4 13.2] 10.6] 28.8 206.9

14.6] 54.8] 18.7 56.3] 31.3 19.8

%
153 4.2 26.8 13.8/ 50.0] 46.1 14.4
w5

K

1.20  86.2] 13.1] 37.0 20.9l 9.3
1
poS =} | 20.0f 166.8/ 45.6| 143.3 98.3: 43.5| 45.6] 143.3] 98.3  43.5
M H| Ao = 3.2 156.2) 21.1) 40.8] 99.3 18.2

184 B (0~T0em) | 5.3 19.9 6.8 20.4 1.4 7.2 _,
£IoE(0 ~70cm) | 169.0 8,954.0 38.2) 665. 5/1,472.7) 925.4 739. 4401864330816, 132.9
i

k H st {171.5 9,130.1| 66.1| 726.7(1,583.4] 950.8] 767.34,079.8/4,441.5/16,158.3

* *"3%*7% wat | 070 0.9319.82 5.0 1.32 0.98 171 0.91 0.47 0.0
a

F DK IERK _

LNt L 547 1.4 5.1 16.1] 21.9| 16.8 28.5 25.2| 273.8
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FEAURE LA EENO SEZORBERIZAT AR X 2T, BRTEENTLBLHLE
WEEZTRLIZDDTHE, FH»LLHELPLL ST, BRECOVWTRIBRLEENTLD
HENSHEREHRTELELT, RHILLENBX5AHEDIHD, HoEXh LA
Wz kb, DEEECELTVE S CBbhvic, MBED FLFRIE I Y 2 5kE <,
BEHEOEEIPE VENX 5 ThHD,

IR U ORERIAE, $925~75%%2 L L, MACEBLHBIN3EIIVWLUS L
{REWZ EBbpDi, MAT, TNLERDS L, & WCHERIIFERHERR X 2 CH
HIERSIRV L VbR TV A DT, ThHOKIB TR Z 2B < T L BAHITHEZE S
X5,

THIT, EHPHKOAFEE L MAMK OIEADOTH L T~y KGEHEHICZ LY, Th
5@%%&%$Kﬁ£ﬁ$<ihéﬁ%;%ﬁ,%@,mi,ﬁ»?ﬁA,vﬁ*yﬁA@
WHEERZ L 57z,

FTibbFEIEED X 51T, FO43FEA2DOKS DB IADHEBEST ha 4D 110kg »
D, ThOoOMRZEIRL, MolciEbB & 8, B, WIS TBEII 70kg TH Y,
FOEKEHRIT LG %D, LasdoT # 7= Pkl 5 1.5 B L osbk 2513 thsn
THIEDBHELL VDT THE, T, EEEEB.5EVHIEWELZLDL, Hi1sy
AVE10.5, =7 3% AVX 8.5, MNELVE 1.4 ThHot, 18FELDOMSSTLBEONIIEIIT
L4 VO ERWERZ LD Lz LRIEAShE S,

ZDXHTLT, BURNELTRBI6EL D 1 BN b EIRS LB oMAD
FhE 2 REAMHANICEET 23T OEH L O ENOITOERBIAL L D7,

(kg) (ton)
100 100

— A8

50 & T BRE

10 “Na ~— o
AR
\ £
N s K—0.2N.Hel _p
7 o\ A __/-//3 P
(=3
& }‘-.\ &
! . ~
—~ . 5
5 om
cm
g1l £
E o
P~0.2N.Hel -
0.5}- —~——T
O_/
0.1 i 1 1 1 1 1 0.1t — L 1 _{ L ] 1
0 10 20 30 40 50 60 70 em) 4] 10 20 30 40 50 60 70{cm)
* % o B 3 t o oo R o8

$#£128 1 P.KotEmickds:E44 (kg/ha) T C.No+Emic k3 2|ESM (ton/ha)



40 BHRFRELPFHERRE 45 (1966)

é%m$ﬁ®%ﬂﬁﬁmmﬁgwl5KE@%K%%LTV5#%,4ﬁ$ﬁﬁ%§fh
B R A BISKIC Lbbto

ThbbIhoOERD S bRFELE im&ﬁmi@ibﬁﬁUﬁmuﬁ&?éﬂ FAgH R
CETABIIRE» LA L, & ITBSoEmE & iz, ZOBEMIEELVX S
THotre Lichio T, Hih»LHikADTONT, EBHELICEET LHENT, dLERD

DOERRASRT R B X SR T &EPxbRE, SHLIZEROERIPOAD L, —RBBEJBEEOR
SRR BV LT D,

@) HEFIT 2OV T

BRSSO RZ 2 2 RETRR BRI ORBRLBR TH 5 T E3bpoT
7,

IITA T DEEOMEMOEWEE, DEEHEOBZ T WEE, 3DtHEo(b

FHEORE AL ER ETIE 2 REDARTRIRE I BCEEH L EBEXI LN,

D HEoMEROEWEE

2 e B Mt S E A D IE L ERE TH O T OR BB ICE L, WiTEKkE
DRV AERFDERIIFEEEL AV ENLIELIEBS IR, WEETRIIELE
EFktbo > 5, duitRis 1 RE & 2AHIRE»R L, B, HE, AT, JI ko 4#K
@mmﬁilﬁﬁbl<,@ﬁ,ﬂﬁ®2mEm2ﬁE#1ﬁElUlﬁoto

A%,JEME+&®K%i%ﬁf7ﬂ7u#y<®5bh 2RETREHERTER
TV EEREL TS, BEAHEZLT X 2THObhE 5 2 rIREDREL—DD
HAFTH55,

2) iﬁﬁ%%zcb%?w@m

mmakﬁ%®4W%ﬁ%ihﬁ®9&V&%®%VP»ago%?v LR TN D,
# 7=y 2 ERE SR SHEIRFMORIIC S Z 023 W LiE § 2 Tib_7oss, #hi
WS X 2Th 7=y ORBEMEH 2 Z U720, ERBUNC K 2MEm LT vk
HRL P CIRDIERAEA P IHIF DR C SR AE B LT W THS 5, & L THIXZ

BB LTV 2RESEHIE CRIUSRIICERI N 2 EAEFE L LR L 5,

3) kEoEFEHICOWT

2 (RSB BE KUK EEED X 5 LI5S SIS RKZE Lo k5,
FTbbEE e EORE X VR T L I = A, SICEEIN ST KRG 15
Tk e LI (§ 2HBH),

LD & 5 HHETMEE LT 2REFREERDE D 5bNE30EHE 2 6N 505, L0
BRI DWTE LITHO B SEMEMIFE T LD THIS, Tihbb a)rar—iT
X oM, D)REMAENOSINC LS HED 2 HEVEE LTHRI LThZ,

a) vaF—Ei X D

VAF =20 T HEORBKE 2 AT HE L LA, 1B 2Bk, &
HEOAEEIIE L, Ly, NEBHKO1RBIRVAF—»X BFEL 2, WX
D2 B IE X i,
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1 EIE 2B X D EEOBERE L, 2D Penicillium, Verticillium @ X 5 u KD
DGFREB L VDR L, 20 BIIZEIT, 3~4FD Fusarium DX 5 EEEh2E
TRREEED & B FEE SIS < b Db,

L7z o T, BloRZrPERLIEREoMcEEL, AEhLEfEmoLTER
I X2 TIROEHEDFD by, ARERE ERTHREEDHS 5, TOHRTOPWTUIXH
KRR ChR3 Z Lt T 5,

EIE H77) 2REFREHBOERER

§1 B B B & B

HIETIE A 7 =¥ 2 RERRE A RS & BIEOT & » BT L, ERESHREEX
ZTHS S LHEE LD, RETRE SIEEMEDE ICEERORBEICOWTGERL
o

ThbEThPhIHEMROLELZREL, KY FRODTWANWALRFIETEE DIFH
Bzfiny, REROWERILE U b\, 5k19594 8 ADBRATHI LR SRR LA
FEEBFEREN, TALUBK S 8 A TRL R DDV TN EE DUESB N,
FRDRENRREANELDIOT, ZO2HEEZOF WL, W, AE, ATHO 4
HIRIZDWTRER LT,

1 EEHE:

SEAVIETE 15cm OFPEERT {77007, REHIR O, #ThTh 25cm X 15
em OARFEZ Vi, FMBRC VWA 2ER INCIH 2 RBOEHZAR LRI
ENENOIFUEM X VR L 72 dDTH 5,

(1) BRIRE TR L 28 X 538

EFPRBOFRE, BHEOCLBREHEBLZEIOLE, SRS EL AL X5 /NEDR = »
FEFATEEZIOLY, TOTETCHRICANTEL»ZY, D I=-YvDTEDT%RE
T2 FEHIVTRE 48 FolRW L 72, AR LIVESEWbo BT C oRiETD AR
EAZ{TTn 27,

2) FIHNCERM LicHHBIc X 538

0 ~15cm, 15~30cm @ 2B LB AN FNUER LT RE SRS L, I 4R
HELIEDRLEKIZ DD THRBIC Lz, TOBRKEREBSICRELE VDL Wi,

@) mkzEmzxizX

T PH 2#WT %5 80T, 0~15cm QFES»OER Lz Erikic Ah, 18%D
LIR%Z 28 ToMa X BELERBRE{TR D,

@) BEERWEITR oA

THEROWAEN AL E AR ECREARET 5 T 218, ENERTRAFETD
5705 BHERBR ClIREAR & L2 % 0, L L EEORARE 27552 LIt X2 Th X O
OWAEMOEEZPHLA L), FELAERZOF W35 B TEDLDT, 0~15cm
OEE P HIRA Lc gz =2 o BRI E B CHRI L4 (ZOoBETELAED
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HMHBERT B L Vb TV 5 L, SEERECHV7,

PEDX S LTHHEORDR ThFho R8T, 1840 0.7g (BEHROZIZ
3g) TONRITIIVDEAFEEEDIT T, EX 2D KON 4 BIERE L DEL»WIEIC
XOTEIIL, SROBI O s LERIZED S L & BT, BV L TiREWE,
2 R

EEDUGRREHFELEPRTA DL BbNNL 7y BEr S, BT EBAR kD
FeEEDITHEI~4 1 B ETCOTEREIIBIIHITITE Lz,

AN ERRR LR RO RIFINF &, FEBCBT AESIAROLER (%) Thb
LERHFR (RMCHBEEL%,) OBIED Z4HOFEHTRLELDDTH S,

HERZIEDICFE DT AS, SR X O>TELE>TVS (B 5A2489, "M
X 5 A30H, FH » ATHEHK 8 H18H) T, BERIIEES O£ 5 T+
L RTERV. LA LEBEELZAERL, 6 DOERATEESEE TR 2 h, £
NENOHIK OFHEOERFR (5 D0%0 AUIRL 55, Z{LERLL WO TIRERIT
IREELWE B Lz,) DR, 5% THEBEUNRDLN, Tabb 1LEERRE
D (4HEFH 75.2 %F—LUFRIL) 500 210B 15~30cm iFX O +EOEREFR
(80-6%) 13, 2fREBRIRE (47.2%), LKA (61.0%), IHIXE (42.3%) D
FROICENL X WAL PR EP D, BN ORNICITEE RS H B0,
FEIFNERITE L2 2B D 0 ~16cm FXDOHIBORGFER (62.0%) & 15~30cm FX DL
h& ORI, fERER10% TEMRRD bhic, 20X 5 IZIlE SNRFRCE»E D O3
5 ERDOH, LMK EB L TOMEMTS S EER ST D,

FOARMRETERR LA LIVE & 2 fRESEM O LEZ IR L TR B L, WINOHIK T
b, TRNCTIRAOHBEFENHL (5%FE), AT AFEEKZOFWTIHRSEh
TRIC X DHERBFE L Doz, 202 1AL HEL T, 2 HOERIZIZR
BEOL S REERENL VS EET L0, FOHELREL L0 LBbhies,
FEROBERO SR (5512, 13828 itk Th, SIEHO—HETH % Fusarium
B, 2ftHOENHICE < BoNiZ B, ZOREE S LT TWERDEVE XS,
ZOE S b 2 fREBHBIC R BIREHRL EOWEL, 2RIBLVIDOLEEDS
N353, FRMEO 2 {CEBRREBOHERIBYL VO BEHINIVERERTH S 2 L1306
%&LT,—%Kﬁ5?7@&&%%ﬁtﬁé&ggﬁﬁ®ﬁ%ﬁk%vtmﬁbhﬁﬁo
720 T TCMNHEHOEELODO XD 4, Gabuman DWW S X 512 Fusarium 4TS
7Y VEED X S BRBRESMAROREZAET S LV HATERDE X LD,

FUEBLETH, FRLAZTEZESESR LTI EEEbELBAORER (24
H 0~15cm) i¥, 2fHARREOLNL Y —HofiE 0Tk DEWEEZ R LIz
DT, BRAML EHE OO ERD L DD EEZ BN, L LGS aTk
O FER, BEOEIED LN PO,

EXBIOBFREITEVCIE FERERSELRD X 5 Thok (0%EE) 25, ThilHl
FATHHEOFE,»S LD E L, THBIOT, —fFOTEFHLIRRBL 0l hdH
J23H07 & FRRICHRERE DO A 2k edTH S 5, Tihbbidhc X 57EFLER
EHEERCSVWEV R X D,
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BRI S 5 WX S HRE RG24, Wihd 2B ERKBOEFEEE 0~15
cm FEXDORETEOFNE O BICIE, O ERED SRk, —fictEo PH
%TwﬁuK;ﬁé&%<@%ﬁﬁﬁﬁ§w%%i%<?éﬁ,ﬁﬁ%fﬁcwﬁtowf
135X S TR DI, T Russetl OV 5 X 5 ICEF IR FiE» b T <, o
AECDARWEELE 2D LB, MOOHMNEEDSLNEI DI, LErLIALD
BRIIAROZCHER L EZ2 2T, LI LVRFT2TR S LEXD S,

DroXxsiz, 1REBEEELT 2 HEROXRRFGLEGERE S 15em £TITIZE <
ORREHPERL, LHRD D VIEREROWEEZREL LTV I EIRALATHS 5,
L LN SO EBRAEMSEMCEERED 7 <Y OHROERICS X 28OV T
BHELEHALATEV, L2 Th <2 2 LEENBORRILOHERS, b
AOIRFEL 72BN 5B LD TAR VW TH S 5, RETEOMEMEIZ L TL1L
I LT ERAEMIERFILTS, ¥ 7=y 04 ERRLOBRIZ SR oo
E%Kﬁ@t%gféﬂﬁ@ﬁk%v%@%@bnéow&%ﬁ%%%ﬁﬁﬁzézam
FEEERRARLEELZETHDE VbR TVER, S b dAERFEEROEMEIF2
SHW S, BREA2HHT 52 L1 EbdTH I FRTHH 5, ThiZOWTIHIRD
HTHN5, :

§2 BMEBKE AR B

WMETH 7= 2 LERREMIEOI: 5 BRNIEERRZ CHA S LifE LI, —FH 5
<Y 2 &K IRIBThE Sk X S, & UTEGKURKELEE -5
EHEKTEOCBLEWO LB D HEIIRR L TWB DT, FhEPROHERL O 1 7 ifd
DR X B O BEREI AR BR 2 T/ 2 72,

1 BEXUKELEDOLE

ARER I R ATN ER A EREOE I 72 T OMGTOMIE, HEER, L0y,
AZEBOFEEIREICOWTIX T CITE S, 9%IT, FATEOSERE 7 £ IR L,

WTRID + % o b ¥ ¥ H (keg/ha)

& N | iEs |PH N | PO | KO | Ca0 | MgO |Fe,0,| ALO,| SiO, | N/P Sigi"z/oa BT

Mk i x| 018 5.4 8,200 .59 145 1,200 400 54021,000] 2,10002,2840 0.17] 2,200

P faFaERH 15—301 5.5/ 7,100/ 1.87 84/ 900 200/ 20027,000] 3,200/3,797.9] 0.20 2,300

AT Btk x| 015 5.6 2,700 15.60{ 655 4,8001 2,800/ 2,100/ 8,100{ 3,000, 175.6/ 0.62] 900
P i BRi {1530 5.6| 1,900 5.41] 246 4,200' 2,300 1,500, 7,100/ 2,900] 369.6] 0.69 800

A4 7 5 < VIX19584E K ER L, B4E 4 AHifhT, 5 A TAIGIE 2772/, kL O
Bho 6 g0 r 7 < v 2 REEHRIZOWTHBIEARZ 707,

IR OBAKSEELITRO LS ) TH S,

1B 3254 E L, &Kid 4 ERER L 21T 27,

BREREEERR (»FelmEm) (0, 10, 20, 40, 80gD5K) X e L, 1z
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IR M M st Bt (IAMDERE) g
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PREMA 1 Wi o P20: N3
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ERIX 13204 3[R L & L7z,

TR O Eb h 2iELHE, »EBILT—RICEA L, 118 Raickisn, BE
bEE, REOHER, BHTEAEEZ L 57, FOBERITFE5, 16, 17T L7,

NSO SHIBORAESHEINT 512 Lad>T, B, EEO SRS
Brdohiess, (BUER (AEEHE T5e) O8ELMET 5 &Ml (Standard level) o
H£ERO2{EU I D7, 2o LN ERRBRMD X 5 7k URA RS TR o
MREBFLLE N EETRLT,

T 3EHRK T, {HEX(6g AR DTWIchORIZEFEL CAERBPET LI, ThiX
R U7ALRIES DR E 07 o DTSR £ L, BARTORRE B LERLED
Nire TDEITDWTIESHIEF LIV,

DX EFMB AR T BEEZ IR L 07 858 (P zero level) OERERIIE DI
<, BEIEE LD DX DITERNERR L, TABEHE2ML COIBEEARIES x>

(cm) (em) (cm)
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~— o
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£168 )l Eib X B R K B
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HRAMEIET R 2 R . T O, TER, LEOYEE, £Z0EIREBIC
DSWTIEHHETI, 8, 9FETTRL,

BiZER 7 5 = VIX19584EICERER L, 19594E 4 AN 7 A 5 H~ 6 BB 2 T 2%,
A TRCHES, WEBE, AEOWRARR, WIEAKEZ L5,

FEAEKSISBERAR, SEmEMAKO2KE L, 1RRKOAKIIIONR, 4EEEEL
& L7

FEREE T R HE U 7,

READORERITEL7, 18MITRE Lz,

INHEOE» AL L S, BEREBKIBRBOEERZS T3 Ls2TiE>
&) T OPMERD LN, L LEFMEMAK T, $HizE 2 5Wia (P zero level)
Td, 2EH, MELZEATVUIEMIEX (Standard level) X0 4ERX {ix>o%, 20
AT EHEK £ DO TW,

PLEMREBHOBREZBELTH B L, BHEEROHRILERET»rbOTELIKARE
B obhi, UL UBELZE52T, EEMEOLNER Uichaid, BLrEEsSLbh
Fro ZORERPOMARBMOIEEBIZOVTIDERT LAFHIEE DX Y Lz &1ib
AOEVWBEOED T LRI,

Fibb, Blo BLET§ 2@QETRNAX 5T, WHUBLL BIMBEBORZ LT
WHETH LD, EXEZERLTCLLOHREILWIERD 2, f@%&:iﬁg%ixﬁ_ Li-t-B
ExtT 2 EROHAG P, 22T RS BBT5 55 Van Goor DFERE X<—F L.
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F7c Bo BT, EFFEALTCIHEMBE X DAEERIWEWS Z 21X, O
TEPCEDORBEBHEELTVWEZEZTTHIOTDHH 5, L LEEEOIHARZ R KIS
MLTd, TOHRIXESLDWTIEDE D Linhokds, TORITDOWTIESHBER LK
OFEE BB B S oW X SR Ll b,

T2 DX S BELCVHIES R EENER L LORRKCEERZE L2 op, it
AR ERE X, TN LPIMROIROTEM LE 5 3 Licd D d v i
DNTIE, WEHTHEE L,

3 EENA & R OZL

BitEE L LB OEASTERAEN DRI ED X 5 RFEEEX 50, it
EDOMARDEE L WMEND S5 CE O EML X DL EXBME LT, ATHDI R
Exth o HB Iz oW TS R T D7,

S ORFHIMIB 2T/ 272 5 A258 (19604F) D Bz A OBIRFR» HEFR Lz d
D, BZXCFD#H6 B24H, 8 A12H, 11A 2 HO 3[AlICb7e2T, &LIEIER T & IZEERT
TORRLA-FEDOLHE (0~15cm) Zfv7z, 0

SHTDOGEITHEED X 51 Waksman FERBEER 2 W IR BT & D Jiit %o
IV TIEFIREE 220, 000~40, 000f5i2 L, 1B 6 DY ¥ — LR HWTEE LA,
1) HEWHOKNZLL

EEFERAK, BEEEAK, EFmEmARSO8 B 11k} HEFHOBEOZEL
13519, 20, 21MD X 5 THDi,
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) D Penicillium
(/9]
100 — Z Mortierella
i 80 F ]
B 60 - —1
ES 1
20 |-

0 6 12 - o 148 (g/ind)
P.0s HiTIE
23R =FTEMARICR T D Penicillium
& Mortierella OHIRENE

(679]
100 —

20—

0 | A
0 cC - 5 10 20
P20s Fifl &
F258 @=FEmBEHMARKKSTS
Penicillium & Mortierella O
BHEE

40 (g/ind)

(3) TEFOREENOZE{L

&%)
100 —

80~

80 (g/ind)

0 5 20 40
PO, TR

H24H BERREXITE ) S Penicillium
& Mortierella OHHE4A

(FB2#E§ 2, 00, TEEKOMEMI
RO RET S & v oghFiTmz
T, DXL YT T~y D4R TFE
LML OEEEZ L2 TWE XS KL ED
hizo

(2 TEEOZFHPZL
TEHAEMOZHHOT X ITOWVTIE, &
NETHENL AL TYWER, &
HEC RS W THE2MO X 5 Il o4E
MTHB 6 BE,-SARICHEML, 8 Bt
B0 & HEVWEREDERD bhvic, FO#IX
EMOERKIEE EHIZEAP LI D, B
EDORIBIDED L HTHDol, T2
M CrEEhZThOfIRX O HEiE ik o—
HLBRLTEWHE6, 8 Aot
BREENSL L, 1NARLD2TWL &
ELIREBZ AT X 9 Rifm 234 S,

FIOEHNIC X 2T, HB5VIEIBROBESTOEDOLAWIC L DT, %X @@iﬁ@f}?ﬁi
MBGEHRE SN, FEhRNE < 0bNEBIIROX 51D THO,
Mucor, Zygorhynchus, Mortierella, Phoma, Oospora, Trichoderma, Aspergillus,

Penicillium, Gliocladium, Verticillium, Spicaria, Pullularia, Hormodendrum,

Alternaria, Fusarium j¢ ¥,



BE: 77 <y 2REATABEMNBCETEHRA 51

I SDSLHBEBEEDRIC KXW DIt Mortierella (& LT M. ramaniana, M.
ramaniana var. angulispora) & Penicillium ThHoiz, Z D 2EDBERIC I THHEA
HEEMBRIZERENE23, 24, 25MICR L,

ZEEX BUSLERO BiEE, HBHsLHE LRI I EAROMME LI
Penicillium V32U ¥ L, Mortierella ® B BRI OHEMICH D0

ZHTR L, HFAR»L HE LI X5 CHBEAR TRV T, AZEoHmz2h
T Penicillium OWBSRITHAD U, Mortierella 13221 N L1co HBOLAWIC XD
Penicillium » Mortierella OB)EIXZ DX S TPE LIS EL T, Tz D2E
EXT2EREBBOEENOLEVILDHDTHS S5, BEEMENFR TSV TIZAF
VA T—EDEMBRRHEE VRIS EEX L EREAKOPMEE2TRTL5ThD, i,
Penicillium r Mortierella OHIRITEBEP 5 HE SpRE 5L KFOBE 2R
L7 .

Pl E oS AR OMA AT LIS C L REHETH S LELONTELWEET
DR ERELDY, HBE VI FRZAVCERC LrdErcivkaszZE 2 ohbo L%
RLTVWS, LrbBROBHEEL 2P X5 LI THERHOEEAL +OiEFs %24
HTex 5 Li3EE éhl 5, LaLiEE r‘&i%m@“f%@ 53920 b it oV T LIT
B Licv,

L2, #5<v 2 RERBERMIITEREOE L QIILEMEO» L Vi E
KEXOTHEMRCREZEL, PEREZER LSO THE, BEEER L ot
LTI DL S MRS ZIRET 52 LIIFRETH Y, FHTHA 5,

§3 &t S

BREEEWTCEY 7 <Y 2R BERRENRMORBLOEL ERIBBERZ THH L L2
B 705, ERRE, BCEERESEVEISIEFOEESEEINS L 27,

AR THEHARENRBOERZ, HEMAEMEZRLE LGER LA, &R OERI
X HMAEND S Z% LMROAR & ORI DWW THRET L,

FFH T OEM X VERLAEES Ry FRANTET % £ &2, Fusarium O
&5 eiRiE AR 5T EERRES 2 RE LRI Z V2 L5 0% § 1 TR L, TR
2R BEMHICIE LRB X D ChOOFRE NSV & 25, HAROWERE D IlEEShic,
Lird Zh 5OREEEERR (9 15em £T) 4 <, THCET IRV L adbrok,
ZOERTIHE SR HEOMIMEALZE 2 2K, MARER, BRMAR R EDR % ZF 7225
WERIERLAESEDDOR, LeLINnSDERP S Fusarium 7p EOLFMAEMS LD
EHRDO—DThHD T &bk,

o*ki@*@ﬁ*%&%@ﬁﬁ%W16%®ﬁEaszﬂaL%wa%&m%ﬁ%%
BTl BEEOREPMMHRORELZMET ST amm%#&av;of?fmmwB
NTWb, KRERTIIBEEOIER D Fusarium OREJERMZ 5 0375 5T, 1BEHEHO
HEREZBHE LD, BEOHEMPHRRDERIZ DX SICEE L2 Lo (§
2)o

ThhbbhEHRENOB &L, HIREI T L 2ROEEINERL LD, BERIVLL
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LLL#EMLIz, LodBEBERAOEERE L DED 5% Mortierella DIBEIGIER =
LHBILTHL, $EH, 3 NBOZERR T oRER NI T & Mortierella
ORI MTHED L, Penicillium OLPHHAELE LML, Tibb Mo-
rtierella VIBERBWCSUOCRIS L, Penicillium (I X YL AEHOHE oMM
BUC RIS Lo

SO EEBEAMOE & EHRARDERE L OBEE L 51 25, Mortierella DN
CHAI L CEREEEEML, Penicillium #3883 L ARILEIZEL Lok, ZOHFEEM LD
25X 5, BHOEHE COMHER, SEucEREMACREL, EMOLRRED
WA OBEEFEVEEEZ DO LR E X, E<TH T <Y TIE Mortierella DN
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Studies on Inferior Stands of 2nd Reforestation
of Larch

By Setsuo Asapa

Summary

As the planted areas of Japanese Larch (Lairx Leptlepis Gorden)increase, a
phenomenon that the growth of 2nd reforestation Larch stand is extremely
inferior to that of Ist stand has been caught sight of by the foresters in Nagano
prefecture.

This paper aims to analyse 2nd inferior stands and to extract injurious
factors from them and finally to find a fundamental plan from a view of forest
ecosystem.

As a result of the investigation of 2nd stand amounting to 58 in number, in
Nagano prefecture, in March 1959, about two thirds of them were found to be
inferior stands.

Of 2nd inferior stands adjoining Ist stands and similar in enviroment 11
stands were taken at random, and compared with Ist stands.

The results were as follows; »

(a) In 2nd stands, 2 or 3 yeaes after plantation, decrease of growth was found
remarkable, then dead trees appeared, their average growth volume became
extremely lower than that of Ist ones, and finally we could not hope for
afforestation there again.

(b) Judging from the cross-section of the stumps still existing in 2nd re-
forestation stands, the growth volume of Ist stand seems to have been corre
sponding to that of Ist or 2nd class larch stands.

(c) On analysis of sample trees, as compared with Ist stands, the height growth
of 2nd stands were generally found to be lower, the development of their root
system much worse, and showed of a flat root system type in extent 0-15cm
deep.

(d) Soil types of most stands investigated were generally of a Blp type or
Bp type, and there seemed no difference between Ist and 2nd stands in physical,
especially permiative quality of soil.

(e) Through careful analysis of chemical nutrient in both soil and standing
crop, it was found that N, P and K of Ist stand soil were generally higher than
those of 2nd, and 2nd stand soil especially in case of black soil type, contained a
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great deal of either Al or Fe with which P was likely to combine.

If we draw a border-line distinguishing a district of snow falling above 50cm
deep for a year, from a snowless or freezing district on the Nagano prefecture
map, 2nd inferior stands often make appearances in the latter district.

But in such a snowless or freezing district, if 2nd stands still give good
growth, it is due to the fact that their mountain slopes are generally very steep,
and the saturated soil water melted in late spring flows down the slopes so
rapidly and outwardly that their root system does not greatly suffer from
dumping-off disease.

A careful analysis using flat dilution solution method, showed considerable
Penicillium, Trichoderma and Mortierella in Larch stand soil, but in 2nd inferior
stands the soil microfrora always fewer in sort and number, besides showed
there 2 or 3 species of Fusarium often giving rise to dumping-off disease.

On a test of root rot resistance, about surface and deeper layer soil of both
1st and 2nd stands, in a surface layer the resistance degree of 2nd was far
lower than 1st, but in a deeper layer there was no difference between them.

For the purpose of increasing the resistance degree of 2nd stands, we tried
to add much lime material to it, to sterilize by heat, and to mix up their upper
and lower layers, but no effective results were obtained.

Putting together above results, it seems that 2nd stands are generally inferior
to Ist stands, that those soil microfloras are extremely more inactive than those
of Ist.

These facts seem due to break-down of nutrient circle from view of forest
ecosystem.

So analysis of the nutrient matters of 2nd stands clear cutting of which had
already been over was carried out.

(a) Total amount of N in timber and others of Ist stands which have already
been carried away from the forests to the outside was negligible small in
comparison with that of 2nd stand soil itself.

(b) On the contrary, total amount of P and K were not so lower than
those of 2nd stand soil itself.

Besides P generally showed a close system in nutrient circle.

Consequently, we found that P contained in 2nd stand soil is insufficient for
its growth.

Since it became clear, as presumed, that such inferior growth of 2nd stands
was due to the lack of soluble phosphorus nutrient in the soil, we attempted a
phosphorus fertilizer test on the same soil.

The results were as follows;

(a) The more phosporus fertilizer to 2 or 3 year trees we gave, the greater
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they grew.

(b) The same results were seen also in case of 5 or 6 year trees.

() If the trees in the black soil were given a certain amount of fertilizer
containing N, K but not P, they grew little.

Therefore, in case of black soil type, the lack of phosphorus nutrient was proved.

As the degree of fertilizer raised, number of soil micro—flora increased.
The fact is that raising a phosphorus fertilizer only, Mortierella came out
predoninant, raising nitrate only, Penicllium predominant, and those micro—floras
were likely to multiply till the end of growing season.

Thus there was found a considerable correlation between soil micro-flora and
growth volume of forest.

Under these results, it can only be said with certainty that 2nd inferior
stands are an undesirable phenomenon which originates from lacking a phosphorus
fertilizer and also from bad enviroment.

Therefore, from the point of forest ecosystem, it is essential to bring back
immediately the lost phosphorus nutrient to 2nd stand soil, and to complete the
nutrient—circle ring.



