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On the results of investigations upon
some Acacia mollissima plantations.

Shinichi Higuchi
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2.1. BEHOAME
WM EN (Fig. 1) TR £51, Sh#ic
‘L, ##PS 1~2km AEICADIHTHS.
BIRTRRBRRETOT AV T - =) w2k BLF
ARG ZEEEELBRK (UITDHS) RUEER
REBEENOT AL T - =1 v2hksr (HEXE 2
BHEY, B-C#s) =, mMBELE, BHETTR

RO BOREFORCHRORS THS.

©: 1k # (shaded part: forest and hilis)
@ : B#EH (surveyed area)
Fig. |. Ao R X
Locality of surveyed area

2.2. BEMOMBE, EERUTER

MAAEREE, B S0 mE FORRMT, BEKEL
~HET, BESHETS5.

5 (M) 2A-DHSHI%E W, B-CHar
Eﬁﬁﬁ%(ﬁ%ﬁ)?%6ai§ﬁﬂ.BvdEMQ
RE~Bo MT, THTHOBEKME LTid, +5
RHEEEINTO®E,

2.3. AERSORTRAOHE

ABRSHINET 26 SFBEIT MRS 10 EE D BARSS, =
T A OPEEZTTHIE UsRiciEFT o hizs o
T, BEREHERT E—RNI, KANIZTiTD
T, R (30cmX 30cm X 30cm) %4ED, ha Wy
3,000 MR L7, 91 GHALIND) Dbk iziE
BARZEWHDE {, COHG 50 BRIBOERT
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T, B 1EITNEZEE LA, R - K - ;

BITSoRER—ITEh?, KERETSRICE e e

TS THD. g A ik, EPHTE 15~16°C, FRek G 1,550
DT, ARSI LBV T, W 26 57 mm Ji% T, RETHRE DD T EHES. Kk

DTL LY DOPEEZT RO GFTHS.B-C 2 X0 AFHE SAEBHTICE BRI &L

Ra2, =& rREE8 LTER L, ARS T, REBERURE, FRBTEKE KE) ORELSH

FROBERETHEMT Sn-dDT, REREZAKC 50T, —hE Table 1 2773, HattAriz, Wi

BLY, ERRREANCERSNTEHREFEALT 4 FlpS, MWL FZTTHA.

Wi,

Table I. a R WM OB O®m OH
Climagological data of study area

mai— g — A |1A|z2alsalealsa sn zalsnlonhoauglzaien

73.21 84.2 104.71 1344 11?5 262.3| 2143 127.8 196.0/102.2, 81.5] 82.1 1,580.3

o ® E 5 B oKk REmm
i (¢ ¥ = W °C, 52 53 85 134 17.8 211 266 274 221 169 120 .74 153
(A.D #5) ¥ BERE CI L1y k2t 370 7.9 0123 17,00 228 232 187 114 698 3.1 104
' ISES BB °C 92 93132 188 23.3% 248 304 316 255 224 17.0 116 201
ot BE :' ¥ B B oKk Emm 67.71 79.91105.3/ 120.7 104.9! 239.3/ 206.4 133.6/ 215.6/102.7. 79.5' 83.2 1,538.3
= Lz Hye e SRSNE E 561 570 0 Bl 13.7 180 2200 26500 22.Y 23:8| tZie 12 7Bl 157
(BC#p) FURERE 'C 18 17 43 85 126 175 225 225 189 127} ‘79 21 W2
EEERABR C 9.4/ 97/ 13.4 189 233 265 304 31.7 27.6 224| 174 119/ 202
3 M & K5 5k 3.3. HKAHEEOSE
3.1 = 7 S T AEXADESHRARILDOT, BE, WEEEOEK
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OHEBANENOT (Table 2) 13§t 1 HFER ; o _

- : AT A DEEEA Table 2 TR
AsmARE L. RAMER, M 60cm, ZEx 60 A A able 3
~80cm AV, HEBRLVBEETRE 2R, 45 4.1.3 & S
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Table2. % % ®m * %
investigated data of 4. mollissima and P. Thunbergii
o ‘ T MR % PO FAES Fonw B E B haﬁ#&
e PR ES e e e ) emy i et e b
2 e Ne oo o A i s S eI AR : L
= & T [
e = 0.2395 8.385 | 25243
His E%er (B) 1 219 AR (gjg‘f?) (g:ggg) b16ed | (gggjg?)
2 02101 5673 /s
(2 " 11 255 27 13.88 17.5 (0.2120) (5_725) 1.058. (224.51)
M 3 - = : .33 9.6 0.0492 2.066 181.23
i (D) ® # 21 ks 2 1)  (46) (00058) (0244 | 269 (21.38)
= (1) A B.C $700#d ( ) NOMBRKREZKBRBYAHNEL D KA LA,
; 2} D ®so ) ?‘i@ﬁifﬁit@#ﬁﬁ@%%ﬂzaﬁﬂj L, xhFho l0 EXEHFOBYETHS.
;3 SR&E, GHERAEORETHS L0883, L 421 £ B W/ F
. s T I ,—"'ﬁ ) ‘ - l_-l - X : :
o ' L, Table$ 05 5o, MRREIL, AKS. BHAOKENEER LTSS S |
%1 BPARRBIC AR D DB = 285 5 = &2, B - BHho
g BECERT ~&MES TS 5. e
%.3 i 0 F'ﬁw_ - e L
39 G THATEOK: S REBTA0T, WAL 0 Thals 2 AT
2 o i =y == == Ek e 1 Ev g e £ A
2 bf” Fkg];d]@ Hiﬁ‘a)‘ -_‘-Ja\ mﬁxffgﬁﬁ;lt*ﬁ : ,\ L o
= U2AbDEEZ SNLA, of i . it}
WEREETE2THYT « =) Y 2ORERIZER 10 e pas
DRERICEN, HBT3E WBEET4E, #K SO T A
(S THFLEOSMRALTHEEZDOT0S. fiEg S
& & e e 50
< g N B
‘2) BUT - £l 2 @{,&ﬂ:(wg_ﬁ,{%)i & e %
P RBHE O (3, 3~4EEHS (ha UDHI0 o %
; ity S 3 1
5 K) T30 M OMIEEHE LT0 5. SIS bk CARP)
CHEIVEETH LD, AEETHBICRE{, & Fig. 2. +MwEROERE
4 CETHRS CREESSRICEhT3EA 5 5 O soil solidily and Property of soil profile
T, A SECHTIRGEOENERIT IR0 B L. ' e
WK, HRBRELZOEBTETN 2T, BLAEDOHL ‘ :
g L (5~15cm); 7% T OHREELHER L, ©LE:-
5L AEE Lo
ey F @em) | —icT 49 TOMBERE.
: 3) “‘r‘ﬂu)uu *%/’Tlaﬁzﬁ TR THALAT &, = b L L ﬁﬁmﬁ
< /‘;:}Jﬂ{k‘f{)@; N o» \Xﬂk‘-’)?“"i“.)ff;;‘/ﬂq]“j‘ E% HNA(Cm) $‘§:*C%ﬁ i’ mﬁg ; i
s LBTTH 545 ba %0 2,000~3,000 Ao vAE (AN REGIES b, —H
v 4 3 3
: OB, EHHTNII 0~40 BETRIEHHE B 2en RRARILT R
DT, 80~120 (2735 5 0 AR E R 3. 59, &
x1 3~ =
(1) —8ic il e FODABRATS A (5 HHEHILET, v 72HUrR
; : 17, T, s g
%50, ATFOBELHER L, RF 10~20cm Fipkns iiﬁﬁgazﬁﬁz;ﬁz
e ; . i e e Y TD 7 = g m
ERUBTHNBERE LTRTT2HE Lo, o
B) — OB EBHLHBEETHAE, 8~10 A i"‘ A .gms S
= -+ 3 ~L Ehi . .
T, ha M0 200md HRORHAENSE TS 2oy UEER BoMbBEb0E R
%3 o5l i
(B # )
4.2. THBTOKR L~F (1~3cm)



4 _ AEAERHARIRBRR RIS

Th¥T - =&y OEREHER, ©PE THXTO
FRHO.
Bt %, FREEE & THYTOMIBE L.

B2 ¥, BREFZHPVESFSY, IR, TL0ES

e 17 i S
50cm ZHiC E@ITEs  TREED. A BEKE,

EEFHTIZF L, Be BT Bo~d HWTH

3. BEAEMEOOFEIEIPOBFTOREMETH 5.

Table 3. Bi, BARKREFEGEERLESE
(form ratio —&%—lﬁg) of standard tree and of range between small and large tree)
A = 724 ? A B (& D
W #E m & (m¥) 332 219 255 114.
B O & ®(X) 35 36 27 42
| 'K~ 8D . 19.5~7.5 18.5~7.0 17.5~7.5 | 10.8~8.0
8E(m) | 3 5 | 150 14.0 155 9.8
Z| Bk ~BAh | 312~86 30.5~7.0 266~~7.6 16.3~50
(em) & ¥ e~ | ! 19.0 140 0188 | 9.0
& % | 63 61 : 66 t e
R K B N SR HT 100 99 = 160
. % 79 100 82 108
| e

42.2. & £

(1) TWEEMEE. BF (0~20cm) KRBT, @RO
RRCEUT 5 ZEPHERIREE(EELLHD
FEZLNA.(AKSIZL~AR, BHaiE L~B!
o BRI RN icBA Lok I S ic s s &
)

(2) i & FIOREEE = ORI ¢, B 20 B ki
BRA AT, BREI0 N FTAENS CBon
. .

4.3. HBRROBER
431 % 2 &

TALT « &} 2R YROREETET =A%
wTAOTEL, HBENEBITHs DTS
55,08 EFENOREE THIAE D S ICEBES S &
FICEZ GHADT, RE 0F288 LIcHRg TD
EEREFmLtHICEHAE L.

4.3.2. WEIERAOEE

AW OKEE NEERT, RERZERERE,
WHtichGhOBEMARD 5B, BIRD, HEELZ
MEBEGIT D OMERP S BE L. MERRESHK
Othin s, HEHABOHAD SBE SN TEZOMER
ZRE L. B-C HRHRE—ERERY KB BD
T, WHERXP S AMGICHE U TRIND 3 F2RE

4.3.3. RBFROGR

RBRIFROERIL Tabled4 (1-2-3) OEBYT
b5, FRATHNT, RHEETH 2. FICHER
PEATREEOT, 2~4EREINI54, FBH
Fb 5 OTHERERTE O

4.3.4. EROEIFIZOWT

Table 5 DFERPSEH - MHERE - HAICO2OT
EEofinE=msionic Fig. 3 2k L. & -
MBMEEORE, 3~5FLEMMERT, TORK

LIREATOL ZEBDRS.
4.3.5. & =4

(1) EEzEAREENEHMTH 0, HFIT3~5
EXOERVERETD L, TORKRLICEL, 8
FEHEDIRFGERT 5.

(2) 3~5E4AHokERMERTHS T L2, Hl
T UREREEZEZ RS, 2~0 FHERICHE - ¥
&% (MRBREEaT) BEOBEREEET AT &0
HE L.

B S
(1) BREBTFIEsdA2THY T £ ¥ DM

Do 0 EETRIFEERZ LEKRGORE Z L

%
of

|71
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HO:TAXT - ) vERBIKSHS 2~3 0ERED T

Table 4.1 B & gk & & (height growth)
F i,l_;‘\_hﬁ‘ A, As 5B Cy B. C: B. C3 Dy Ds Ds
1 3.3 20 212 13 1.8
2 5.3 5.3 3.3 2.6 2.8
3 B er) 7.8 5.0 6.9 3.7
4 10.1 EEE 6.1 7.8 6.5 A
S5 13.8 120 7.3 9.2 7.2 2.5 28 2.3
5 15.3 13.5 9.1 11.0 8.6
7 16.6 143 10.9 128 9.2
8 18.0 15.0 13.0 13.3 9.6
9 18.7 15.6 i3.8 i4.1 11.2
10 19.6 15.1 14.9 11.9 4.5 53 4.8
il 16.8 koY 13.3
15 6.8 6.8 6.9
20 9.9 9.6 9.4
21 10.5 9.8 9.5
Table 4.-2 W & H & ik & ® (diameter growth)
e Ns A, As B. Ci B. C B:. Cs D: D Ds
1 1.0 0.6 0.9 — 04
2 2.8 2.2 2.5 2.4 LS
3 5.8 4.9 6.1 S 1.9
& 8.6 6.5 8.3 i 2.3
5 121 8.0 10.3 9.8 4.8 2.0 2.6 1.8
[¢] 15.6 9.3 13.0 1.3 6.6
7 19.0 9.8 15.8 12.5 &k
8 229 10.3 18.4 13.4 8.7
9 25.4 10.8 20.4 142 9.9
10 27.1 (11.4) 222 149 109 5.6 4.6 31
11 (28.6) 23.8 15.8 L7
: (24.9) (16.9) (12.2)
1S 8.0 6.8 4.5
20 1EZ 8.9 59
21 12.3 9.3 6.1
(133) (10.0) (6:6)
Tablle 4.-3 # M B & #®| (Volume growth)
o o-Bal A As B. G B. Cq B G Dy Dy Ds
1 0.0003 0.0001 0.0003 0.0002 - —
2 0.0034 0.0014 0.0029 0.0014 0.0004
3 "0.0151 0.0075 0.0102 0.0051 0.0008
E 0.0404 0.0174 0.0217 0.0129 0.0025
5 0.0819 0.0305 0.0373 0.0261 0.0058 0.0005 0.0004 0.0002
& 0.1431 0.0451 0.0690 0.0425 0.0130
7 0.2208 0.0561 0.1101 0.0656 0.0208
8 0.3294 0.0651 0.1515 0.0910 0.0312
9 0.4111 0.0741 0.2C46 0.1121 0.0418
10 0.4936 (0.0823) 0.2597 0.1353 0.0546 0.0065 0.0049 0.0021
L1 (0.5454) 0.3108 0.1526 0.0678
: (03415)  (0.1697)  (0.0751)
15 0.0194 0.0136 0.0064
20 0.0553 0.0300 0.0151
21 0.0631 0.0337 0.0165
(0.0733) | (0.0481) + (0.0197)
= (1) Ar RE®BEEM (Acacia mollissima)------ KEXR
AE " n‘: " ) ...... _:J\ ’”
B.C: E=E@#EM {7 Yecsrecchsur

———-—-;—
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Grewth-curves of average increment and annual increment of Acacia mollissima

OTHET 5.

(2) BERETEREEFHME LcHa(B-Cha)
LEIERmERSE Uickksy (A-Di4) THHCE
MET T, SRR EEFEOFHOARICER
b DTHS.

(3) HFHERSOERERFEGIITE],
WEEBBLIHGTHL
ok LEAMEXOBESD Y, HRNSGDRERK
(D) ERBULEES, THAYT - =l ¥=08
ERBJZIEEETHS.

() #EE (0~20cm) OUEFINEE OBEE R F
Ty HEE25 Ul Eo+ Bt ERRRA ESE L.

By THT-2) = 3EBMIZEETTLDT,
HREOBORBESRECZ08 (, BrELms
Tid, BEXRICERTIOT, MR- BEEEC
FOVREFEORMOEBICETT A2 L08EF L

(6) HEBHERLTDOTEMT, SEALHEET
X 8~104C, ha ¥ 200ms gl g~z AT -

~

b5, Table2 D& HitekE

DIk S.

5l B 2 M

AR MESNL ERME (THY T =Y
7). MERRER#EE, 17 (1962).
BAERE - BIIRS - FERF: THAVY-=Y
v 7 DI, BERHESRERR 55 (1952).
3) NEFRAR : RHEMRE (£ = THYT
£0). BHREFREX RS (1958).
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, Sunmary

Acacia mollissima grows very rapidly and has many uses, that is palp, mine
posts,tannin materials etc.  From the standpoint of forestry it is valuable as a av-
a;lable\%ree in the warm climate. Writer report in this paper on the results of the
o mves tigations about good growth stands of 10 years old Acacia moilissima in Fu~
kuoka-ken, Japan.

(1) These stands lie in the area of comparatively good climate SHST¥ZT. con-
dition in Fukuokaken. Stand B and C are growing on the granite parent ma- ter-
ials, Stand A and D are on the tertiary.

(2) These stands are 10 vears old and leaved alone without any silvicultural
management in mind, but the timber volume growth is very rapid as given in fig
2. They attain to have onsjderable growing stocks in short term. The growing
stocks of Acacia mollissima A 1S surpr isingly greater than that of Pisus Thunbergii (D-
stand).

(3) Highly correlation was found between the solidity of upper soil (0-20cm
depth) and the growth of stand, and in the soils, solidity upper 25 degrees, fine
roots was scarcely extended.

(4) Since Acacia mollissima grows very rapidly, tree form ratio ( D.BH) show§h1-

gh value, branches and leaves are crowded to tops, and the form has tendency tqp:-
esent unstable one.
In order to secure stable form for wind or snow damage, it is desirable to

execute thinning or to arrange twigs. , §~d0 f_e%lﬂ.‘.i‘ 0@
(5) If the stand is tended adequately on fitting site, stand of Acacia mollissi

can be expected to yield about 200 cubic meters timbers per ha.
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Studies on Nutritive Physiology and Leaf Amounts and
Their Relations to Growth of Acacia Mollissima.
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Table 1. Chemical properties of soil before fertilization. (dry matter %)

;1ot ih pH Mois’curc:j Organic Ash Total-N  P»0; K20 : Ca0 MgO :
Farm soil (A) 53 272 < 328 9499 0318 0168 0107 0638 0215
Red soil (B) 4.9 7.64 3.11 87.26 0.139 0.142 0.134 0.324 0.257
Humus soil (C) 54 438 | 477, 9085 0.398 0.183 0.290 1.032 0.182

* Composition
R e ST SRR S BN
Table 2. Chemical properties of soil (at the close).
Composition pH Ex-base (me/100g) Efficency P:0s
Plot : e e N S T Gas kB Ys
S ) KCl e K Ca Mg (p.p.m)y YA (D)

Farm soil (A) 6.1 5.0 0.22 1.09 2.10 1.80 9.26 720

Red soil (B) 5.0 4.0 0.24 0.40 0.93 1.42 5.93 1,970,

Humus soil (C) 6.4 5.4 0.43 3.22 1.57 2.56 13.38 590

Volcanic ashes (D) 5.5 4 SRR () A | 0.94 1.19 1.15 6.34 1,780

(1) Phosphorus of absorption coefficient "me/100g).

SO LG, R tiT=RE - BB - ARBLR L, B DA T2, BB - Sl LR FRZA L
BRI THE. ZDLH Tz RE L LEERCNB SRR B=>ASC, CB>
REARSEND S LPPSPICEDRDT, S ATHODS, RBRRZC>ASBEL Y= ES
BRCIE U Tl S Licklis@RTa L L L Kz (LT A. BERCOOTREBERBEDERSF
1. : 5 EBDILADL L - NBORMAZELDOFEREIZ A

Sl [ TR e N
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HOBRIZY, HEAMEELTOE3DLEELNS
IO2ZRID—EHEA L BB I RER LIRSS
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1-2. RBRZ L8 - EW - WX

A. R B F &
RIERZ HEF B TOMICAERT 5 I D0 TH

BAI2EZ OEIT, FELOTEHEHE L1957 £S5 An
5> RE 3 ST THEEDLS L LE To48ETH
REfriaof.

KRBT ¥OT 50X50cm TEX 2lem OAR AR
WEEFRMLTHES RERTRBR 2L I RERE L
o, 1ERBHRIC BRI U BT 4 1 BN 5g =
DML, (3ATH)

B3R HRROLH:ERR (g/md)
Table 3. Treated plots and amounts of fertilizers applied. (gr: per sq. m)

‘leﬂ_ﬁ * None —N —P —K —Ca . —Mg | 4-Ca i Complete
N s = 20 20 20 - R e R
P20s — 15 — 15 15 15 15 15
K.0 —— 13 13 e 13 13 13 13
Ca0 — 15 15 15 — 15 i 15 | 15
MgO — 18 18 18 18 T 18

* Element.

AR R RN R CRE R, B3 RIGRLS
wx—ECHERA L. NRWBT v £ =+, P05 |2
GERBAIK, K0 i binE, CaO ZilGEK, Mgo
IWMMELEEA L, BE®208 (5521RH) «©
,_/Pﬂﬁ’%, RERGEFER, 6 53 BCKRBERTLED

ROER 4om, HiE 0.5mm Ll L& Lis. EBERR
1 :;ﬁ DBDRDKBETIEDOLSDE, 9 A 24 BizHE

LEMTH 5. BEREIEEETIOTARICEE
.3 SRR 3$0Kﬁ1r$ﬁ%ﬁbbth5
B. KR RUEXK
FEIF - Bm - B - R%&%Tﬁﬂ$4ﬁﬁﬂb
éﬁ%fﬂ;?a%&%ﬁki@%#mﬂhrﬁﬁﬁ
T iE 2 DnE5 B TH 5.

B4R KBERZEBE - T8 - HER
Table 4. The rate of germinating - seelidng - survived - cold
resistance on nutritive deficiency works.
Plot ‘Ione —N —P —K —Ca —Mg 1-Ca ‘Complctc Remarks
T o= = Q) 76.2 76.4 76.0 77.1 77.2 76.6 76.3 76.6 May. ‘27
i =1 £ (2 749 66.5 61.8 77.5 79.4 79.9 79.3 88.2 Jun. 30
&  ® % (3) 66.8 53.5 56.7 69.6 72.1 63.0  79.1 76.1 Sept. 24
;) % 2 (4) 60.2 49.9 49.3 49.0 56.7 544 T s Ll 70.7 ] Macy. 2
‘1) Rate of germinating. (2) Rate of seedling.
3) Rate of survived. 74) Rate of cold resitance.
BS5E & L 4 b B LEBERTD, ZOZHCRBSTOESS 315,
Table 5. Analysis of variance. T EYRDEERS—RINTENEER Ix,
S v Vv F FHBRIZERXZX (—N), #BRZX (—P) ¢
= e T MSARED, EEEKOOTS COMKARIED
Element 1,192.9 7 397.6 9.47 hitie ; ,
Block 1,833.9 % 611.3 14.55 i Lizds, fﬂliz!ﬁﬁ‘i%ﬁﬁbbnf&b‘. mE
Error Sealelged 2 ECOVTRPIRY ZOMX UGB D, BRE(—
Total 3909.8 31 K) - AERRZ (—Ca) - Z+RZ (—Mg) DEK b,

RFBRIZAERRTILIL2ETH O, ZDED

A2 76.6 B L1207, BEELUTOLHERER

22X (Complete) ZHBE LTHS pREEAT L.
Lip LEFIER (None) 2SBOREME T LT3 A
PR LT, XEORWHHENS T Lo RS E
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Fig. 1. The existence rate on nutritive
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Fig. 3. Difference of nitrogen.

Fig, 4. Difference of phosphorus.
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Table 6. Relation of soil water.

# o £0(%)AQ) 20 0 40 50 80

wAEKE(%)(2) mﬁ 87.7., 503 #6281 1752

(1) Comparison to dry soil in per cent.
(2) Comparison to water capacity in per
cent.
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Table 7. The mineral compositions and their amounts of the different culture solutions.
Salts used —N —P —K —Ca —CaMg —Mg :Camplete? Element

NH.NOs 10000 4857 10000 10000 10000 | 10000} N ---42 ppm

KNO3 — 25.2 — 50:51 — 2525 | 2525} PaOy 50 #

Ca (NO3): — 20.50 87.88 - — "oso» - 2050°! KeO 50

NH; H2 PO, — — 81.03 — 8L.O3! } — | CaQ 40 »

MgS04-7H:0 244.50 ' 24430 24450 . 20172 — . 2443501 MgO 40 ~

KHs PO; 28.84 — — 35.84 il 95.8-4 i 95.84 | Fey0g+» 5 »

Ko SOy 33.29 51.79 — — 46.25 T RS 4 5 ) o)

KCl — "‘8’* == —_ J9.58- —_ o=

MgClz-6H:O — — 35.30 — —_— —

CaClmé.HgO 156.24 Tz=oo oo 782 — — . 12500 125.00 |

Fe-ED.T.A. FesO3-+-5

Dist Water 1.000 ml £
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Table 2. Kinds of experimental sections. (g/tree)
Plots N-P-K P-K N-K N-.P CaMg \ione
* B T v.= Q)| 250 - 250 250 L i
a # ®m B X2 | 400 400 — 400 - —
&= B o ® (3 400 400 - 200 - e
= iz m B (4) 200 200 200 - - =
&= SE = x (3) — == = ok 200 i
(1) Ammonium sulphate. (2) Super phospharte.
(3) Calcium phosphate. (4) Potassium chloride.

(3) Dolomite.
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Table 10. Uptake of element and nutritive deficiency works. (leai analysis)

Plots  Moisture, Organic | Ash  Total-N  PaOs K.0 Ca0 MgO  SiO:

None 1303 | 8168 530  0.685 0.504 0622 0.798 2.185  0.240
—N ot 8238 - 472 . 3543 ' 0520 1.659 1014 0171 0.214
Sy 1336 {8153 ¢ ' 511 2927 | 0438 1452 . 0928 0.188 = 0232
K 1282 8079 639 3766 0519 0829 ., 095i 0.182 0329
—Ca 322 81 S.67 3.423 Q.703 1.244 0.869 0.211 0.306
—Mg. 1314 - 8067 6.19 3.567 0703 1348 - 0938 & 0192 = 0283
Complete 1324 | BLIO 568  3.937 0.733 2760k 0812 . 0332 1 0181
AERIEOOTIE, None RAERMICAT ik T IiR, BEELEEFSATODEELNE. T O
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Table 1. Chemical composition of chlorotic-mottled leaves and sound voung leaves.

PLo: ; Item Moisture Orgaru Ash P20s K0 Cal MgQ S10:

L S o :% {3} 13.19 76.73 Z.022 0.700 Q.171
HA) 1 ﬁﬁﬁk:ﬁ (4} 1322 81.0% 2.609 0.691 0.156
& £ x (5 1324 | Bla44 3.007 0.610 (0 4550

?:‘t (3 1375 82.83

- i “_259 ﬂma Q.277
® = X8 13724 + 83.14

2986 0960 0324 | 0045

{1) Seedling. (2) Forest tree. '3} Leaves chloros:s. (4) Leaves chlorotic
mottling. (5) Leaves.
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Table 12 Chemical compaosition of deficient soil on which chlorotic-mottled
leaves and sound voung leaves were recogniZed.
i Ex-base (me/100g) . Efficency . P:05 (6)
Plok Item e A A e : > . PaOs
KCL K Ca Mg (p.pm.) AL
H #, % (3) 3.8 33 0.54 1.28 8? 13.84 360
gx ), 1oaEaR (1) 4.5 0.35 .72 124 170 1239 230
& oo = (5) 5.6 0.38 23 .72 242 o 190 20
G €25 A v X (D) €5 Q.27 0.55 1.01 ‘50 5. 85 1.750
WA NI @ el U (5) 5.0 0.31 0.81 1.14 1.83 10.08 1.720
1) Seedling. (2} Forest tree. {2} Leaves chnlorosis. (4) Leaves chlorotic mottling.

(5} Leaves. )
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Table 13. Chemical composition of leaves. (per. of dry matter)
Species !Cond,xttlon Moisture Orga’nic Ash Total-N' P;0; K.Q Ca0
s e T-'e J se= (1) f FHatE (5 59. 79 37.32 261 1.45 . 0.41 1.06 Q.42
| AEE (5) 13.43 80.33 2.62 312 0.88 229 O 91
” I ﬁ)jtx €Z) — 22.79 5.49 3.6} 1.02 264 1.05
ey oE (2] mtz (6) 2.3% 8299 | 459 3.03 0.61 0.97 110
Ardrite s mafors (3) | 1109 84.30 4.62 2.77 0.62 1.06 1.23
= € T & 7T (4) 13.01 82.83 5.17 3.49 0.68 2.38 1,48

(1) Acacia Mollissima. (2) Alnus Japonica.

(4) Robinia psendoacacia. (5) Fresh leaves
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Fig. 21. Correlations between leaves weight
and mean heights.

(3) Ainus sieboicliana.

5 Air dry leaves. 7)Y Dry leaves.
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m 0cm @D Zm~4m T2, #iE 10m 20cm @ 5
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ESAMOSERRTSEROLES, JEDHB2
FEEDRIEDOTTE D& DEFR=L. B4 F O
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Table 14. Growth data of soil improving trees.
Shecre Height Diameter (5) Diameter (5 Weight (7) Weight (8)

S T e (m) Cemba o llemyo o0 Gy D TG
2l SOT RS aa e R IS e S Y 2.87 495" 2.8 213 583
- - AN > 1 s = L‘.-_’ 1-61 I.E 3.1 10? 2 512
. 208 A gy R e LTt (3 ) 221 1.8 27 92 371
SR s s U S e 212 1.4 2.6 128 455

1) Acacia Mollissima. 2) Alnus Japonica. (3) Alnus sieboicliams.

(4) Rabinia pseudoacacia. (5) Breast neight diameter. (6} Groundline diameter.

(7) Leaves weight.

NP ERERSC ST LB RS S A0S

T EERLRS. HRBRT - sy eThHY T

TN S F TR LTTERY, T2l r—
HEHEROIK %W‘Lﬂﬁéﬁkm?t.;mLﬁﬁ
DRITHDCOOTOHRBEHRR L, T -2
YRUAEERER TS, KERITHOOT %}E%{Dh:
BIACRETH 5.

1-3. EREETWIRI B

(&) Weight of a tree.

Ae X BT =
%%EaaaﬁmméﬁitﬁmTQﬂ%cﬁﬁ
R OTHIZRE LA 5 B13 B L 08 ~R
FERPoEEMANO L R0 ERESE WM L.
B. EERUZR ;

e, SRR BERRSSROBGREHRUICTT
EBISR/ETE.

E LR HRMOWEBRROCRAR SR (I L4058
Table 15, Chemical composition and weight of leaves an each height. (g/tree)
Mean Leaves Composition
Age height : = b Al -
‘m} weight Orgamu Ash Total-N | Py0s Ka0 Cal MgOQ

1 80 299 2 12 3 : @ 3 I

2 240 896 () 35 10 25 10 3

2 3 SO0 1,866 13 73 a2k 3 21 7
4 250 2,545 25 138 3g ! 10t 40 13

S 1,800 6,718 I 47 261 74 191 76 25

8 2900 108231 ' 76 421 e . 307 | 122 41

4 7 4,500 16,794 137 553 185 477 ! 189 63
3 ¢,400 23,885 167 328 262 5728 269 90

5 3 7,100 26,497 185 1,030 291 753 298 99
3 0. 7.6C0 28,363 198 1,102 312 806 | 319 | 106
: 7,20 29,483 206 1.1 S2¢ 832 3 | 1
i0 12 8,10 30,229 251 1 7 33z | 859 340 113

o,
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THLY 10 BB, #KBSm Tzl K% N VBRERBTEE UL RELL-HBEK, BEts
-261g, P20s-74g, K20-191g, #i% 10m =2 1,102g - AHs 15, 15688, 2E0ZERRICORE)
312g : 806g = ERICEBEL TS 2wz 3. BEEIER T

BopEHoRBL S BEOBESEHS -1

F1I6R BELEXZFUHOBEIERRRUCERARE (15%0g)
Table 16. The' leaf existencity, the weight of fallen leaves on different height
class and the accnmulational weight of fallen leaves. (g/tree)

Heigh Half a vear One vear One vear a haif
Age C— e e — e ———— e -
‘ () | Weight ,Add velgnt Wezght Add weight, Weight  Add weight
gesatt T 56 13 43 29 29
2 3 258 | 344 129 152 86 115
4 536 880 268 . 420 179 294
5 1,020 . _ 1,900 51 930 340 534
& 1,930 | 3,830 365 1,895 643 | 1,217
4 7 3,112 5,942 1,556 3,451 - 1.037 2314
8 5,256 12,198 2.628 6,019 1,752 4,066
6 | Al S 19.064 = 0433 9,512 2.289 6,355
. B 26,680 2,308 13,320 2,539 5,894
IET D Usase - tagos 4,077 17,397 2718 11,612
10 liatiiyz 8476 | 43310 4,238 21635 .| . 2825 . 14402

11 13 8,690 52,000 4,345 -25,980 2897 17,334

HECEFELHELLY, ERRAELIEFOW #REEK (P205-16), MEiEmME (K,0-55) U
BETCE IR DB DT LA HEES BELT, 1 A*h'“”ﬁﬂﬁm:}_, %EE‘:'?::;',
7odt, 2ENEELENS 156 7 AOEBATERET BLIsnHO#%ETEEmREL
A2EEBHh3. B. ﬁe'ﬁ BUER

Pl ED&TCJ‘*;‘E 17, 18 />335,
i-4. RERGOER R =

A B H B 5T 437~636g, BF 163~244g, 2 122~183g =
B 15 koM, ERCFBORAR ‘f}?‘“"‘s T REUTEACRRELTNAL 2 :';«:3.;‘5;-: 10m =
WAN, ZaEREIICERETwE (N-21), #@Ri2E - 3 3.3~5.0ke : 1.2~1.8kg : 0.9~1.4kg ~7: 5, |18
BFiI7H SUSRRIOEEHRER (15%08) 3
Table 17. The conversion of elements of fallen leaves into fertilizer. (g/tree)
B/ & (1) i £ 2) L == & = 3 &)
A = @®B FE D2 n®mia = ® B =@ 2 2O
2(nr) | 55 21 IS 37 14 10
3 166 - 6 4G9 i1 41 31
4 345 128 : 26 230 35 o
5 656 244 i83 437 163 122
6 1,243 461 347 819 207 231
7 2,002 743 3559 1,835 495 373
8 3,107 1,153 367 2 2,071 769 578
9 4419 1,640 1,233 2,840 1,093 822
10 4,902 1319 1368 3,268 1213 4 7
11 5,248 1,947 . S 1,466 3,498 1,298 977
i P St 2,024 1522 3.591 1.349 Fo1s
13 5,482 2,076 1,561 3729 g 1,38+ 1,041

BUWRELOSH Sm DSDE L ¥ UEiT, "T‘

2 Lsed

3_.11
R
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H 18 B HEREEDSORERER (1 =%01 )
Table 18. The,conversion of elements of accnmulational fallen
leaves into fertilizer. (g/tree)

8 &£ & Q) ; 1 e (2) g L R
T E(5)] 9% R e > : i T 3
wE (4)“53547-(\3‘ .hﬁﬂ{é) : ,:i ol (ERE S }B) VEEE (6 B w/ (D) f o (8)

2 (m) =5 21 15 a7 14 10

3 22} 82 6k 148 ; b e 41

4 566 210 157 378 140 105

5 1,222 454 s 815 303 PR

3 2,465 15 687 1,634 610 458

7 4,467 1,658 1,246 2,963 : 1,105 831

8 7,074 2,811 2113 5,040 1,874 1,409

3 11,993 4,451 3.346 7,586 : 2.967 2231

10 16,896 6,270 4714 11,254 : 4,180 2,143
11 22,144 8217 5,180 14,752 5,478 4120
12 "?‘599 10,241 7,802 18,343 6,827 5,135
13 33,192 12,317 2 9,363 22,072 : 8.211 6,126

(1) Existence. 2) One year. (3} One vear a half,

(4) Height (5} Ferulizer, (6} Ammonium sulphar,

(7) Super phosphate. &) Potassium chloride.
REITNSORBRIFET L Um kﬂ?i’th-‘bfL‘ii HIEERRL, ERDLEC S S ERBHISEC T
11~17kg : 4~0kg : I~5kg T+ WTIT LT TC&foak 2. TTERBOT - =4 YREOXERNESETIS
HZiZs. T ThEBIIRTIT.

' CDRERD, RGEIAREERS LT TEHE,

5. Z|MoLtEBE -

ERRTHET S AT R~ OMERT L EH L,

A. T BRHE

1 H K-Q?ﬁ--‘cﬁ@tﬁ-ﬁéii
Table 1S The specific gravity on each condition of leaves.

Dwssmn Fresh leaves Dry leaves Humus
Specific gravity 1.0 0.85 110

B. S8kUexn ST 25~dmm DHEREETE. Libl o) = 4

FTTREBEARDILHOD AR R AR BLHEME LEBXORERCHOT, ﬁ%ﬂiﬁﬁ}?
TRFTEBBE DY, B2 0RRBERTLF 24 HWAKR 70 BAIROKF ELREREIGTLT 0 2
-._:j';r;_ ks DT, TR LTRSS cﬁz’fﬂ:f&fﬂ. 2.0

INEOEEI0m D1 K%Y @;x_gm.,. 2.5~33 ~3.0cm ug@m&kﬂﬁminthé EERTES.
kg =720, ZOMWEMIZ 9~13kg S0 5. tiEe TCTREOHRFOERBLEE Lroas, —hes

FIT 3~43kl TH O BIEREG > 12~16k] ¢ ;g FTLEBBEOMTHS.
°; ~DR 2, 1 FEORATRMAEB T 8 cm &
ERRUCHREHET RO RESERL, 20 CERTTS Jom FIROR
IR, SEERGTIMEH Zem, 200 GET
&F = 05cm HjH O mﬁ*‘*ﬁéﬁf, T4, HF o0 40~50°
LEMEER HERA EBERBOSOLL. EFABORIR
74

CEZgicRE 11 ‘z&t%a:*ﬁna gmﬁ?a- CiE, BE- 22—
%35 0% 1I0m o VRIDAFHEHE, a%ﬁta’}v)@ﬂa"fizﬁﬁiﬁ
HEREE LTE®ST I~SEDEIZTTARNERTINE,

$ it
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i Fig. 28. Relartions of organic matter accumulation in forest soil.
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1
) FOE SANOFRBROEAKAISTR (ha %0 kg)
| Table 20. Chem;cax composition and leaves weight on eactt mean height. (kg/ha)
‘ Ao Height Leaves — = Composxstm.n S
! 1 =k (m) weight  Organic Ash Tntal— P05 K:0 CaQ MgO
) ; 240 897 5 s97 36 27 g™ Sy
fallen 1 2 720 2,688 18 2,688 105 75 i 2 L e
i | 2 3 1,500 5,598 39. 5598 219 159 63 2
B | 4 2,850 10,635 75 10,635 414 303 120 39
4 5 5,400 20,154 141 20,154 783 573 228 75
1 5 8700 32,469 28 32469 1263 921 36 128
4 + 7 13,5 50,382 351 50,382 1,959 1,431 567 | 189
3 19,200 71,655 501 71,655 2784 2,034 807 270
i 6 3 21,300 79,491 555 79,491 3,090 2.259 894 297
ODZEZE e v
b 3 10 22,300 85,089 594 85,069 3,306 2,418 | 957 | 318
sl 1 23,700 38,449 618 88,449 3.438 255 - 996 333
tEZHs . RN R e e e TR R 7
1 10 12 24,300 90,687 633 90,687 _ 3525 2527 ... 1,020 e 339
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Fig. 29. Distribution figures of height class
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CEEINASEDNS. EEBNEOERSH 0,
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FIRIBASHGERORTBREPCR 2TV ED
i, MEEESELTTOESHNUREPRIRE
DNEFER LIS

v, & =
1. RREELEORE
— BERTEAS LERRC 20T, KRERER
ibTWcm"éﬁ HET 5T S ECEN LY
AR R ENORAERREZHE TS .Y
;T#ﬁ'p R 5 TR BT 33800l
EEHOHICT AT L3, REEHEFHAT
BT L ThHDERR, RZELFARICE
-'ir?&biéﬁiﬁfﬁéa:TéfhuDE?—i Bbn2adicow
TORERZEBRZBEE -EE - W
TpeOLE - B - EREBREENCER L. AR
EONAECE BRRACE DBEART MK OEH
ZERTHLsE@ESFHLT, TOEBECDVTE
S P REMICET AT CILT 5.
— T ERRZ RS, BOEFERECR S
Fig. 4); TO#2RER LTRSS, LEZTLMND

2O uFEMTIX 6 ATHURCARTRAC, RN
LERZRR TS0

Fris i,fﬁ*i:“fx

YEFbns

) spore 7%

® 21 & EHEENSOEHaRE (ha 50 kg)

Table 2L, The conversion of elements fallen leaves into fertilizer in year. (kg ha)
moE Q)| 1 = 2) i i
R — iEﬁ',S i ps - — F-y =
% = @ 5 ()=

Z(m) | 165 63

3 498 182

4 1,035 384

3 1,968 732

S 3,729 1,382

7 6,005 i 2,229

8 9,321 3,459

9 13.257 4,920

10 { 14,706 5,457

11 15,744 5,841

12 : 16,365 : 6,072

13 16,779 6,228

B T U= T W

A

L= S X
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]

n —— e = = ~ — e
vEEh i‘ F 22 ##iaﬁnﬁy}ﬂ.} EE%RRERE (haky 1)
5 0, | Table 22. | The conversion of elements of accnmulational
"EoEa ‘ failen-leaves inta fertilizer. (t/ha)
DEERA h BAE A (1) 1 = (2) 1 o el e’
Bl el ST T AT = : e :
i i e e R a T e T w ©.a 5@ 8 & ® '
> &ED SR s e =
BT 2 (m) 037 0.06 0.05 0.1 0.04 0.03
LORE ! 3 0.66 02 018 - - C.44 0.17 0.12

! 4 1.70 2.63 0.47 113 0.42 0.32 .

! 5 3.67 1.36 .02 245 09, - | 0.68

| s 7.40 2.75 2060 490 1.83 1.7

| 7 13.40 4.97 374 ssr 332 - 2.49

3 3 22.72 5.43 5.34 112 5.62 4.23

i 3 35.57 13.35 10.04 23.96 8.50 5.69
i 10 50.69 18.81 14.14 33.26 12.5¢ 9.43
SRR i1 56.43 24,65 18.5¢ 44.26 16.43 12.36
el 6> 12 32.80 30.72 D3~ 55.03 20.48 15.41

S i 2 39,58 S R595 28.0% 1 eo22 24.63 1853

9.9 9 :
worayey Existence. 2) One year. 3} One year a half.
il | 4 Height. () Fertilizer. (6 Ammonium suiphate.
LS ]‘ 7) Super phosphate, 8) Potassium chloride.
BRic®E ;

| ¢
Heawy o BOERT~10 AOMKEAT 3 H/ALB 0, Som AoNSE, LOWATOMELSEI THRRES >
e g ] SRy kR _;*su %L B Lg% (Fig 1), EREMERZE, FERZAMO A GARTEEBL
Lol 3 g szf 5Znd, 5115 (Table 9, 10). HAOZ (BT LRHLR
oxE o =3 DAEHRIZN S RPSFAT, INHORIMAENERTRTOH
WwTE - ; : ST BOES ZBpns (Fig 20).

1 3 i 5 = P A A

g CEHOTEZST CRRZIBEABESImE ’(zm 2 EAXTH
cs< %5 (Table 8). 0, Hi#EERICABORES IR 0, AERR
o I3 BRORZ £ R EAZFTO S S KBON. PHRIETREHOE
R ] IEUORET, B8 #0EELA0, BESEOBRNORO L S Est
55 o BTHO(Fig- 1), L RLNABTERLE ZORZERSEKNEEREE
HwE ) A \Fig 2). b5 M I 152 o (Fig. 1, 14).

0S5 A Z A AIRE T B 5 (Fig. 14, 15). FIRZIRERCEFRBAZEIMBOGTRREK
= 4 - LERETH SN BHRE IR POB A F LR L
EACTR =H FICZDOHA, ROFDBOBHBRBEO— B

—g

: -
Y TCBALT

v

& 7TV BT SO THRBCRBLEO L, BIEMOKM

L
il
A

it
7 S A

TOHRHAL TS (Fg. 1, 14, 16, Table 9, 10). =

(&l
T TR S TR

| =50 BHERRZ-GRCES (Fig. ) LESRLEL
o . £ DHERI PEZLSCBONS.

- AT X, BB MEARUESHEDORERERE LT,
3 r Rrmg. 4 gxﬁ‘» M LB RBOT Y 77 (Mo)
2 EERZIE  DO0T, BRERTTIOCEENS, FOLER
fg WEHERTE ETm RO eHTHEOT S F R (N) 10~15, &8
4 BRSEST . Pa0s) 15~20, 3 (K.0) 15, E.T.E 4 »#8/(Fig.
Jg : EPRZFT 2L EROBRRBELINLEES L=z 3.4, 5 6 FF 8, 9, 10).

Lé | 575 (Fig. 1, 14, 15). ZDORFEH/ED HAST RABERADBENRE LT, ERBRSYDELD

2 ' HEL, ENEINT -zl o TEEL- O R g, gx, BHNBOIEREBETIONION,
EZNT7. EUCHHMT, Et¥oRE Lbont =E, mgﬁﬁ?éiﬁéﬁiﬁébbﬁft%@faéﬂé
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3 L HBASE o7 (Fig. 19). : EOBEBNL. $ROZCLOTERBEASN .
FMhic S0 2 RATREOL(ICETAEREL 0 (Fig 17), BRED+#oH TZORTFHES LG
T pHEBLEETHS L Truog® BRLETHNE. ~ - BHCEET 32 @Egfron@ufscs>c %3l
7 - =} = OiF#E pH £ THReEd, BELD. K 1E~1FE6 P BOBEELERDNS. B =~ LTOR
ik () EfERLAER 5.5~65 MRVEFEET S - HERAMOFERITOVLTIE, ha %Y 3000 AER S v. 3l
EEbaAY, AREt¥oE ORETEEET  nTOT, LpsERRGIRIREORANSSE
L3 CBbNG. WBREE KUKToH £66~  HLASOOBEREMT LA (Fig 20), SRz | D
721 LR CHERRSOMERZIMOM, 2 KS = RABEHOE- ROERCHTIEREREAL: *‘“‘E;m
CEIELEDELT, 32~ISRTITONS  HOr CONRUEISETESS LTEELARM | NE
123@a»os (Fig. 11). INRHBPOXKKEROH WEEZ. Ty yTRER4imeS8mE TR 4) @

ELODRT 505 Em@—ﬁmgimmr FoTE  AMCEXROMMERL, TORRELTE. In . g:ﬁ?

RERERERBCIATARBERCE ?Eﬁ%i}{ CHALTEERRFoREmERTEMmL, 88275 DR
; ﬂxx—.fﬁg;c.;wﬁ-w&%i;na. CHHERTEE “Table 15). 7) fEF

F:EL
8y RIE
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The writer reports the results obtained in phisiological and edaphological experi-
i ments concerning: growth of Acacia mollissima and his leaves under the different
: 4 chemical conditions of soil, which are characterized by nutritive element, pH and
il water of soil, for the purpese of improvements of fertility to seedlings and forest
tree. And the experiments are done by chemical analysis, measurements of seedl-
ings, forest tree, leawes and relating soil.

l' It Resume
|

il Phenomena Concerning Denciencies

The seasonal relations of the absorption of nutritive elements to the growth
ani the survivorship rates of seedlings throuing periods under sand and soil culture
. are shown in Fig. 1. 2. 15 and m Table 4. 5. 15. Resultant phenomena will be sum-
ffetd marized as follows.

' (1} The individually charcteristic symptoms of seedlings according to deficien-
cies of nitrogen, phosphorus, potassium. calcium and magnessium are recognized.

(2) The eifects of deficiencies of N. and P. are slightly more related to the
resistance of seedling to cold than case of K.(Fig. 1). :

(3) It isrecognized that the rates of survivorship in the defciencies of N. and
P., and the rate of growth in the defi. of P. are respectively 1/2 of case of complete
culture (Fig. 1).

(4) The deficiencies of P. exercise an evil influence upon the growth of seedl-
ings throigh all growing periods. But, the deficiencies of N. have an evil effect on
them only in the early period of growih under the conditions of that the other
slements are enough, and they usualiv recover normal growth at middle~Ilate stage
af culture.

It is presumed that this recoverness based on suppiy of nitrogen by behavior
of nodule bacteria (Fig. 2, 15).

(5) On the relaticns growth of roct nodules and nutritive conditioms, it is
recognized that the growth of nodules as evil as growth of seedlings under the
__ deficiency of P., but, on the case of deficiency of N., the growth of nodules as good
i as case of complete culture (Fig. 16).

il Nutritive Relations

‘ Results obtained in the nutritive experiments concerning growth of seedlings
i i under the various conditions will be summarized as follows (Fig. 3~6, Fig. §~10).
i '!; (1) Following optimum value of nutritive elements to growth are accepted
il Newere10~15g/ m?, P 15~20g/m?

l' | E Kreaeen about 15g/m?, F.T.E------about 4g/m"

i (2) The sound growth of seedl.ngs are obstructed by over- opt1murn fertiliza-
\ | ~ tion of nitrogen, and this facts are caused by transformation of nutritive nitrogen
| into suppression matier (Fig. 3, 7).
|

Effects of pH and Water Contents

| ‘; The growth of seedlings are disturbed under conditions of superfiuous water
‘l. I and relatively high pH value, and the optimum value of water contents and pH to
' growth will be shown following; pH: 5.5~6.5. water contents: 40~60 % (Fig.11, 13).

g Leaf Amounts and Chemical Element of Leaves and their Effects to the Soil

{1 Leaf analysis and leaf amount measuremenrt have been done on following tree.
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And influences of chemical element and amount of fallen leaves to soil formation
were examined (Fig. 21~29, Table. 13, 15~22).

(1) On the comparisons of leaf elements of Acacia mollissima with Alnus Japonica,
Alnus sieboldiana and Robinia pseudacacia, almost elements value of A. mollissima are
greater than the other case except calcium (Table. 13).

(2) The correiation curve between leaf amounts and tree heights are shown in
convex phase, and leaf amounts increase according to tree heights under 4~8m in
height, but after that they are gradually decrease (Fig. 21).

3} The supply of nurtritive elements by fallen leaves to the soil, whose quan-
Lty are presumed by calculation of fallen leaves amounts, are very large beyond
imagination, where the existence periods of leaf of 4. mellissima an the tree are 1
~1.5 vears. :

4} It seems that fertilization by fallen leaves of A. mollissima carry out large
roles to the improvement of forest Soil

v
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On the Layering of Acacia (Preliminary Report)
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On the Seeds of Acacia mollissima
Tameichira Kawashima =

| A8 et S

LECBOTE ] =08 TFR, ABKXTRBAEE
06 526, 28O ICIRIRL,
FERLE BREZTYORTRFLTOAEFES
RICEEN, BFEEZRELACE: LTAHRBEOESIIC
MBS Y, THBXEET LomF o FEELs
T UTRFRBREER LR, mERRapas
Ao, TO% RASMTRRENA-BTFOE
ffERB L. RFRETOM2, SOLBRLIERTR
WD D THET 5. ;

LOERR S OdE A WECRE AL Lo EARE
BEK, TrotRices s BEEEHDTENW:
BACE—, WT%E, PRk &0 Rarki—HE,.
IEFENI—BOhicticicE @B E 8 L EF

o

e
IE 5 =

A BFREEESE (4 X0

ArtE D S0z =R L, N co B, ARTHE
R 2 R MOHEES L. (B LERFENRITISH
DEBMEFEZED S E o, RME LTHEST
s LT L.

B. ERRFEER (5 xHE)

HEBEESNy MTT9RILBEOERICEWTEER
L7cad, 982685 0EEERICAN, SARFN.
NN OFEES L.

C THCE3HFAE (21
EZE 2lcm OFRSEKiCH 1/3, @+ 2/30maT

BUTE AL, HBOBALZE D, EEFE SR
HEOBEXIC THE L, SEAIC 1% 100855

7 A9 HRTTELEY 3

~, ML BEOROE 5 150 OFSIcE =
VEE L. TORERIZ 1000 EOATRICTES

L SREFUOEM. REZESERKIZ0ED

At I

D %ﬁﬁﬂﬁﬂﬁﬂklmﬁﬁnniviﬁb,
NY I SRR AR R T BA L, L1220,
1.30, 140 DR LERE( R Le SEMFICEATOR
RRETEC, BFRE WEEIC54,80C55,
W00CLE, RUBONRBWETTIIDR, SAEELD
7V DRBUTWIBF 2R UERI BT O D, &
TE, ACTHRMLECERBBAL &SRB
TaHNE~Gres L BLARYBRIC LS5
BET), BEMHELCAPEIMOS »—L—A
T L3 B FRBET U OATET £ 0 RIERIC 100
BO3EEEs, 2CoOERECANL. 2 HEE
DHE 140 2R T 5 O EH T THhTFhLAe
HIZPpDIcid, Jo e /BTS2 3F L.

&m&mmmmgﬁﬂ¢z$waﬁ$§am@aao
"’ﬁ‘)f“‘

100°C 1 53 =97~98°C
80°C 5 5=80~82°C

E EM3HER (3K
SR T2 1025 TR L, SLERE r—
E—f— iR L, 100K LOT AL B
FLOUAFE 258U, HUEFRRED EEao
TERERED, K120, 130,140 & bR HEE KT
Uis. COMBERORBREMORES & 2 icEiH L
. #ReER
HEERE—RREINERI RO 50T, i
HTOSEFRHSEBEHEE LB TOS, o Pnll = &



42 AHRREIRBARAE BlS

1 B BRNERHRARKE)v-EmF-EE
R

M| EE A TEO gamrpm 1M ok E A4 & TCQ MR
£ wm uR wac) ) SO E= : % |
(g)](cc, (g')l xgﬁmm;gﬁ R#&| 10 1.20{ 1.20° 140! = &
R R T S R L IR ,
Al i3 50 6501 2.8071 1.0 0 62 9.8 840 65 031 e60r 87 850 850 150 S8.
% B 450|660 3233 11, 0, 62 123 8L5 35 2.3 114 103 710l 935 6.5
= % | 50! 675 3187 11 0! 84 202 714 60 131 9.7 43 847 840 160
*x B | 50| 683 3,049 02 0| 45.00 1241 426 36.5] 3.00 14.3] 20.3| 624| 929 L1
= 5 [ 50| 69.5 3,148 045 9 17.0/ 122 708 75| 64 9.3 9.3 750 865 135
i B |50 710 3178 063 S| 2.8 188 5941 190 50| 140 167 643 766 234
A fdy | 50 71.8! 3,554{ 0.5 ! 4 B6l 2720 642 103 180 31.71 250, 25.3) 720 260
B 5 50‘ 7251 3,232 0.7 14 | 320 5121 168 320 17.00 29.0/ 28.0 26.0¢ 71.5| 28.5|
& E | 50| 7400 3296 21  S1 504 284 112 385 29.0) 283 224 203/ ®- | X
& jit | 504 753 31560 16| 125| 434 47.2 9.4 545 133 367 250 250 59.3 107
I/ & 50| 765/ 3451 19| 129 312 484 2041 265 2001 310 267 223 86 714
& 0 | 50 | 780 3,226 43 |- 270 | 558 27.5i 1671 420{ 17.7' 340 30.0 183 320 680
x E=2 a3 50!r 33.0| 3.0841: 2.6: 66 | 486 484; 3.0 3200 217 25.0 lB.ﬁt 35.01 47.50 S2.5
®2H B & B & K B
6 A ; 7
® M R & |y 2223 24 25.2 22 28 2930 1 2 3 4 5 6 7 8B 9
o B e a5 — . hoigy Ysei1698 16— B2 46—
A = ¥ | — — 071007 9 118 . & 3 95 60103 70 113 L 146 64 O
= Mol 0, 0.— 8273 93: 2,00 0 82 6 2327 61— 118300
b g — — — 9% 138 1 3 7 — 060 7L 1927 48— 8239 8
= H # o0 0— 1218 5 113 0 259 4 536 %4 0 14915 —
% £ |— —— 5216 1 7 1 — — 46 60 1929 49 0 82 8 12
0 ﬁi——ﬁl&?IG-—1-———06810[1829560948—
e # |— — — 6710 0 — It — Q58 653020 18 3 1915 7
AMARRER1962E6~7 521 0.
B2 ETHOATE S, RTEHRCERNST AL S e
YL THY, 6ATHLRAL TR LT 7 S
STEFORR, TDTARBEOTEBESNALIC 3 ABEE
CRET 3. BR2BFECSALIIBTESRE L
2o, MEREFORROEARESERACRIT 3 = A
DB TH21D, TOE I LRI EFRBERES 5 .
nI—Z2EI3EEEbNS. TITHFOHTL 3
1EFEVHIORBRBRHNBRRICLIAKATHY, TD 1t
XS IRRRIC s A R AR OFET (REF L2 e
P A8 E—ERAETE L THEOK. |
: y = s - oy " s A5
A oRECUBRUEESERBFIT DD [ :
GETIIRE® 60 BET TICARICRESBHSHT, A /
O®E LSO TIES 3 HERAEATO DR BEL | wr /
ToEDh, EOLITRMOBFEEATOLSD s ¢ 7 00 A
EEmEnE. I RN A
Tﬁ/‘fﬁﬁ?’-@ﬁﬁib’tv{@m%d)ﬁimé”* : Rt g e s .
5, AEEWFOL ST EBRELTRRDOZOS ) eSS O R A ;
03. FHR—BHRTOL S TRED DD DS | f e S %
X3, EOESUIRRH/CEOTELESDE, GinmE e T A
FERREROERRENSE THRS NSO =8 o el e i g
Ape M pemE &R K& D

Hha, TNRREF B HEIREICSOTHE
BEEEETAES>TES. (HXRL) BE A, LEOBESE

Weodt Y




#E

s
ES

0 ©8.0
Sl 97.8
O 97.8
1l 99.6
3 991
4 987
0 99.0
5| 98.6
5.8
97.2
96.2
91.4
94.8

W

|

O
6

-:[a'm00|
] ~oool

o

MB - @RARET AT - TY Y =EBFRD0T : : 43‘_'

EMFOBIBIC L2 BFREIBLEODO E B0
T, EREFTERE THREFS zﬁmbt@u,v
r— V—ABLIRAI0 SEENRBORECSHOT,

. TDRBERBEREEFT L 2L BT (Fic

REHEDLSBACORE LT RTOSEER
LEONERSTENEAS), SO X 5
B BOHRIE LD T, MEDOMic 1088 EED
Ett4ﬁmﬁm1wtﬁﬂ&hib$ﬁm
PE BB Lo,
EMTEONRECOLTE,. #HSCERES5 &
HSNZHICHES Loy, #SoREF I lmFaE—2
HALFTFTATE EDHENH 9, TOBIHBH
RO, TOZERROBN, FEBPESOHEEN,
MENRESE U THEITERBLOAN,. EF
HWECBOTERLTVASLIIC. TOTAHSTICS
TOL DR EITETEHES.
fﬁﬁl37$6ﬁ7~+r7n/?-9ﬁﬁ-ﬁmo ZEEBXR
» EABE T AR TR L, TOEs5H
Eb‘i‘lré &, EHI299, 63, FHIZS0, 53 -(&

B0

50 EO¥E) EFSRGC LERTOR,. DREEK

ﬁﬁﬂéﬁé EERTHDT, ﬁ@iﬁl\ﬁﬁlb’(m
CERBEHRTOCETHAS. R

% 1RRKEG3 ﬁﬁﬂﬂﬁiﬂiﬁﬂﬁ'iﬁﬁmﬁlﬂﬁzﬂi
RBRLEY O2ERE LELOT, AFERFOBE,
HIZSWREST TR <. BRBUKICHES SRR
LOBESEECERLTOVI5DEEIT, SR
LEOB, H LIOHUIELT ETORFELTR
ALk BEFRRRBIRDOEBOTRBMILEST
FEAICRERINTOHN, BOUEOBAREEDE
R BEXEEFORFENT L, RELHOBSIEE
DERECLHERT THERT >THERT @6
» 9, 10, I20DEEEIZS L0, 130 THHTS
CELHTEREFTRESEOEENTTNS. Lok
STHEARACHNBLTO ZETFESBICEL S, &
OlOEBTEREAHBVLE(TINRE e FEFo
BUHMLERO1D, & U IORACHRELLE.
. EacriokiRsoltdBRucE Li-Tahs .
TAYTEETORZERERTOLMOPEEREATS
25 LAOOBER L EO LT 28, BEhcE .
Zosty, SHRLIFAE, WESRD I,

® 3R RFREALBRFERUARAFR
N 0 G - l 14 il Ll 3
mi&ﬁw%ﬂ;&m&awm' 'n‘xaaza-usavmlmmﬁ;a 5 |
Q = i E ® | =
o OE OB F K g!onm; | e |3 ® OB F 'E B iom = #
1ol s lnoeoo 0| 10/ m| ool ol 10 | 20980 6| 1ol m; 13987 o
'Jdl [ 3 2 | B
45 | 738253&:4?' o i7{)} T (e} 271973 @ lgg T e 021993 O {100} F 2 &} 0.3}99?} a
1.20 #% 3000637 63 1200 | 40,960 O | 1.20) & | 07! 99.3 0 , 120| m[ 3.0192.0} 0
| 2L E! B |2 2
ol T i Aei283712 0 i) 270923 O | T el 02993 ¢ ! r- a:n:'i 2.1]91.3;
1
1130 @ 467 15.013?3‘ 130: % 3500633 17) ~ 130 & 2531734 :.31; ‘SOHiillﬁ.ﬂ

P EL

ﬁ "F 7 £157.3 37.0} 5.7|| 4| 'F (£ 2601740 O | 7|

2L 2L
T el 821903 @ | P F :hx-': 3.7196.3F O

i | 70 07923 LY m [es7) 73 4.0;; u‘%? ® 907 7.3 zogg siy % 487513 o
: LTRET 5 @RBH 5709, BEOFRMSEHEET
x &

THYTHEBFIIEET, sa4uSIhTETh
FIREREHRD CE/NREBERD LTS L, 4
BRBOTHRRAEORRF (RELTREFLTE
o, TORESFREODICAN,. BHC =4 L2
ALTHECHAIEET SEF=OBITALSHE
AEEOLES S, FAEI TRAECKRTLRS >
5, 54 FEDES mfﬁl?éi"ﬁﬁﬁ FBFONIEOEL, @Es

FRET LS CHET<ESEEEDNAE.
HTFORRHERNACXENROBRIAFERE ©=—
vit— P BT, SRR EMEEERED
5 LOBFERSERLTHSFEIRTL L.
KEDRS, SEEDL IREFSIREESR.
BEGLERES LIS, RFEERBRERKCED
TRAF2DEDHBHD. TNIED2OTREHE, R
BOHFEEZS DT, T HST ARFEENTERE



PP SR ABAKERRBHE F163

AR LR S0, s -
WEBFITHTAEED, TOMOFEIR2NTE,

S+ 4 BORERERFHRICLIOTHES 1. fAE—: THY7TROREC/TIME CR%
NBLENBEEAXTOELICRAD BA2E T

i v 2. GIMFR: THYTEY 7D FOFERHE
EH BN, SBOTH v TEATFRROO—ENTY 3. hEEE: =y TETFOERAR (FH). &
EAEEBL, —ESTTORRELDELDT, B RHRBEE, 75, B0 f
ERBTIRBTHA. 4. NRETER : RO 2 A& < QERL, FRERR ]

T HE, E19=.
5. dly & RIpLFEcE, 226~238.

HaGD
fewicE
D RAE
ARG
B

Uil
iz
THLH
3 aZ
R A5
REDE
Epyericalid
TR
MizFES

5725 |
2535 0,
MODS
AMEB
-13’7)1&).11

= DAkt

£ Ty

S EEA
UiEns

s e
Ly, Y

MFEE]

Eroled
BN




et A -

N e e it A i el

REIA¥ (f#) ORNEFAcCKHTIHR (BLR) 45

2% (@) OBRRTFUMCHET2HR (B18)
HERERoFHMcowT

B %

{1

s

Studies on the Prediction of Growth of Sugl
(Crypiomeria) races. (I) :
On- the Prediction of Height Growth: - -
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Fig. 1. Growth curves of tree height -by age.
(Yabukuguri)
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Fig. 2. Relation between tree height and
periodic growth. _
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Fig. 3. Relation between tree height and
periodic growth. :
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Table I. The following data were regression of periodic growth (¥) on
the height (X) of Yabukuguri. (in the case of tree height are |
constant on the age is 35 years old)
3mpl E®i#s The data of tree height are over 3 m.

1 i ] e -3 Fi= )

wk | | Zx| v ' zxr zy 28 mrmsromme 2.0 mromm®

FBOOS X10-% ZXT | i S s O SEe

No. g(ﬂ)l m | m K107% X107 ¢ iy TXF - o-7 - o+ x e 10~4(n—2)
i v | 6| 706 84 101754 - 8858 12500 5  1868L— 10260 7400i —0.5492 17.65 4
: 2.b 6l X TAIG ToRY 1,025 5  117..00— 1740 2684 —0.1454 3426, 4
i "3 | a4l 308 78 277.66 5931 15420 3 4050— 7.50, 21.00/—0.1851, 19.62. 2
L 4 | 4|7309 ;. 64 26275 4639 1,066 3 2405— 30.50, 4200 —1.2681 3.33 2
| 5 | 6| 630 81f 80300 7469 1,239 5  141.50— 103.60: 14550/ —07321 69.65 & 4
‘ 6 | 5| 495 76 57175 6648 L2664 4 81.70— B87.60i 108.20i —1.0753, 14.88 | 3
7 | 5| 602 74 82756 834 1150 a4 | 10275— 5956 5480t —05796) 20.28 | 3
. 8 il R 71! 1,141.05f 909.5 1,099 4 124.32— 10296/ 90.801 —0.8281f 5.54 3
i o | 5| 758 72 131050 9798 Li2t & 16138 11l72 8700 —06922 17 3
| 10 | 6| 8471 84 1,44359 1,045.8 1,270, 5 247.91/— 14000/ 9400 —0.5647) 1494 | 4
11 | 5| 645 721 951.07] 8847 1,062 4  108.67— 49.86 2520 —04588, 233 2
12 | 5| 635.. 75 92965 B65S| LI95 4 | 12320— 87000 70000—0.7033 857 3
| 13 | 61 848 85147512 10138 1,359 5 27661 — 18753 15484 —06779 27.71| 4
I 14 | 6| 818 82 1,33870f 9477 1,268) 5  223.49— 17023 142.30 —07€16. 17.68 4
15- 1 5.4 631 71f 89173 8212 1,081l 4 95.41l— 7482 7284 —07820 1413 3
16:<| 5[ 547 74 68959 7186 1,204 4 91.17— 9096; 108.80,—09976 1850 ' 2
17 | 6| 656" ag} 887.74 8593 1,275 S5  170.51)— 7003| 70.54 —0.243%i 46.19.| 4
18 | 5| 416 Bl 41230 6504 L33 4 66.19— 23521 1080, —03535) 245 3
f1 | 95 [1,1204' 1,386/16022.66 14,681.01 21,796 346881 76

I .’ -; ' i ' 7 2,38337'—;51?"91-&1‘*36 06366 44951 76

| : (1) Tree Nomber = No. ¢2) Number in Sample =(n.) (3) Degrees of Freedom =d.f

i (4) Sum of Squares or Sum of Products. (5) Sample Regression Coefficient = (&)

( 6) Deviations from Regression. (7) Source of Variation, (3) Total.

! (9) Analytical Tree. (10) Error. (11) for testing adjusted means.
il (12) Common. (13) Within. (14) for testing defference Reg. Caef.
’ (15) Mean of Sample Reg. Caef. (16) Defference between mean of Sampie Reg. Coef. and
| Within. (17) Races. - (18} Yabukuguri. (19) Kobanourasebaru. (20) Honsugi (I)
! (21) Ayasugi. (22) Honsugi (II) (23) All data. (24) The data of tree height Zm. up.
il (25) The data of tree height 3m. up. (26) Sample Correlation Coefficient = (r)
il (27) A+E- (28) Sum of Squares. (29) Mean of Squares. {30) Weighted z

i (31) Weighted Square. (32) Corrected z. (33) Extent of Tree Height.
(34) Mininum. = (35) Maxmum. (36) Average of Height.
(37)- Deviation from Mean. of All (38) Products. (39) Means of Periodic Growth:
(40) Adjusted Means of Periodic Growth. (41) Extent of Periodic Growth.
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Table 2. Analysis of covariance and test of adjusted means.
- THEEY . F SRR EA® | £ = o HRo&®
e .. ( -
& - = .-f_’?x S Zxy I [ Td@yex T df [ syex
i e i e X1a 2 M10=4 X107 | (a—2) | X104
& ) a4 2809.02 | —1,665.04! 157499 | 58805 - 93 |
= P H @) 17 42565 — 147.65! 15943 | : .
& B o oE (R = 77 208337 —1.512.39| 141556 | 44951 . 76 | 591
EERX SR OTRED R E O o D | c13854 § 17 | ok

P 3 ERATLSEOINCOEEQOSEQ ST

Table 3. Analysis of deviation from mean regressiom.
£ #® = (> = B0k
S L) O 5 & 2® df ;
2diy-x - K105 slpexe X1076 -

o i
#H#AEY (8 %) EResoEEND 76 : 449,51
Be2DET - QE @5 D F=UD = 39 ; 346.88 i 5.8
$Z 0o RS 0B o W 17 102.63 603

ZESFULTEAFEREEZADoNT, 2EZTHCL CF LT, ke BEEEG S5 Han TEMRR
7ol & EGo[ahkd RUGERFEEM O 3 2ORER REBZRLTIBFABEOLS. L, SAE
> DHEEDBEDFHFZITRDOTS, Tabled D L5 R EEEREDEIFLCEBRTHIOT, HH2
ICESER & SR ESOg s O EEEREI S mI TOFE S @3 mll FORHREE RE—ERRT
FLITL>. EREz 5.

®2T, Hl3mll EFOBRHOBRAIR, BFF—F

£ 4 SOoDERPSDEEQRED SR
Table 4. Analysis of deviations from three regression.

T B CEH® 8 @ EO4L | Tdy-x X104 | shex X104
> & & 93 588.05 !

& = Has 16 108227 7= 6.76

m w 33 :5{12)-- ———— ?6 - e s et . “9.51._.- ,r_.._;..-_,. s e 5-9Tu I
SREM:HESORE G & 0 =06 1 30.32 ' 30.32%*
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DHRERECEENIC ¥0FEENR B S 0 s U Fig. 4 OB T, ML B EFERSTTB=10D
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Table 5. Tree height (X)) and periodic growth (Y) of Sugi (Cryptomeria) races.
(in the case of tree height are 1 constant on the age is 35 years old)
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Table 6. The following data were height (X} and periodic: mwﬁr &
(¥) of Sugi (Crypromeria) races. (in the case of trees
height-are 1 constant on the age is 35 years oldy T
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Fig. 4. Growth curves of tree height by age.
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Table 7. The fouowmg- data  were- regression of periodic growth (¥)
3 on the height (X of Sugi (Cryptomeria) races. (in the case

| of tree height are 1 constant on the age is 35 years old)
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Fig. 5. Relation between pediodic growth and

tree height of Sugi (Crypromeria) races,
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Table 8. Analysis of covariance and test of adjusted means. 1
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Table 10. Test of hypothesis of common correlation coefficient.
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Table 11. Adjusted means of periodic growth of tree height Sugi k|
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Resume g

The writer reports in this paper a result of studies, done by prediction of §
years periodic growth of height and investigation of different growth by races with
stem analysis of Sugi (Crypromeria), from 1958 up to now.

The study area belongs in the Yame-gun Fukuoka prefecture.

On the relations of 5 years periodic growth to height, different growth were

recognized by_ a site.

It was not recognized danger that divided 5 years periodic growth by height
(on the age is 35 years old) for request relation between 5 vears periodic growth and

height in the case of site is constant.

In the case of site is constant, linear regression relationship between
5 years periodic growth (Y) and height (X) were reecegnized. It is shown as follow.

Y=a+bX

i g cn




i, (1959)

palGe:)

K=

- BARGE,

EF M=

FF

2.

% @,

B Aol |
=

C3E Hh
177
S E

T2

(Al 8

TGRS
=E,

o 5
7ith
‘ere

ght
ind

wW.

it .

BR:AF (A8 ORKETFUCHTIHE (B18) 59

T

=§+b(X—Z%)
where ; a=regression constant
b=regression coefficient
X=sample mean of X
¥=sample mean of ¥

-~

Y=Value of ¥ estimated from regression
This regression equation signifies higher correlation on the case of that the
data of height are 3m. and over than on all data.
On the regression equation between 5 vears periodic growth (¥) and height

(X), there were significant difference in the adjusted mean of 5 years periodic gr- '

owth among each races but were not recognized on the regression coeifficient.
Therefore, clear difference of growth were recognized between Kobanourasebari.
Yabukuguri and Honsugi. Ayasugi, but were not recognized between Kebano-uraseb-
aru and Yabukuguri and between Honsugi and Ayasugi
Relative function, between 5 years periodic growth and height of each races,
exist on next function. [t is shown as follow
Kobanourasebaru
Grxr= 1510x10"% -0.6154 x 1073(X—11.42)} = Husx
Honsugi
Gy p=115.00<10"°—0.6154 < 10~%(X—9.44) } X His »
where; Gu.x, Gur=35 years periodic growth of height of Kobanourassbaru, and
Honsagi
X=height of tree i . :
Hiys . Hys p=height of Kobanourasebaru and Honsugi in the case of the age
are 35 vears old. ' :
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Summary

The relations among micro-topographical elements, forest soil properties and
growth of Sugi on mountainous slope are investigated, analvzed and discussed. It
is recognized that their distributions are individually regulated in different forms
by micro-topographical elements, but their relatioships are not as simple as general
conception. OUn the relation between stand properties and growth of tree, the
Relief-Soil Index, which is composed of effective relief and deposits-type and soil-
property index, is most effective factor for height of Sugi.

But, this report is continuance of the first paper which is previously published
in 1960.

.

GENERAL SITUATION OF RESEARCHED AREA

The researched area is in the district along the head-waters of the River
Yabe in southern part of Fukuoka prefecture. The total precipitation is about
2500mm in year, the annual mean temparature is 14C. The experimental slope
which is covered with artificial forest of Sugi (Cryptomeria) 33 years old is geolo-
gically formed of graphite- sericite-chlorite schist, and it lies 400-550m on alti-
tude and occupies about 1.6 ha. in area.

SURVEYING AND EXPERIMENTAL METHODS
(_1-) Topographical surveying; 1 m contours map was made by compass survey-

el
Ia
ct

0y
(4
(a ]
di
ei
hi
d1
ct

re
re

de

Bt

tc

‘-d.

oK

sl




H

+ & rHE

)

TE - Sk $RAC LA FOEECMT s RHRTALARE (1) 105

ing (Fig. 1). i

(2) Soil surveying; in the rescarched slope (1.6 ha.}, 138 sampling plots were
instituted in uniformly and at randam (Fig. 2), and the soil samples were picked
up in surface layer (5-10 cm depth) and in lower layer (50-55 cm depth), and
investigations of following factors on the profile were practised; types of - soil
(Ohmasa’s system), thickness of A and B honzous, gravel contents on profile and
hardness. 5

(3) Soil physical analvsis, soil compesition (gravel, coarse sand; fine sand,; silt,
clay, texture), specific gravity, volume composition (pore space, maximum capil-
lary capacity, minimum air capacity, water content), and percolation rate in natural
core soil (4 cm x100cm?) by general method.

(4) Soil chemical analysis; !
PH(H:0), exchangeable acidity,-«--««-se«sreseascnnssvene by general method,
cation exch. capacity, exch. Ca, exch. Mg, Hy0-solubleCa, H;O-sol. Mg, :

................... steecesesstas s et by EDTA method,

exch. K, exch. Na, H:0-sol. K, HaQ-s0l. Na,ceceeseeeves by tflame photometric methed,
available phosphorus:«--«-«---ss-..: by spectro-photomeetric methad,(0.03N-H,F-soluble),
CATDOTE Vee+temcsvaias dncinensatonds i ey by Tiurin method,
DIEragen «reeermrieniiiciinian. reersrerienee by micro-kjeldal method,

(5) Geomorphic analysis; : :
types of slope: slope tvpes are classified, by proportion of concave, siraight and
convex forms in longitudinal and horizontal sectionms, intg valley-type (concave
dominant) and ridge-type (convex dominant) slopes,
distribution of gradient, T
effective reher : difference of a1t1tude (in meter) betWeen the ub]ectwe points and
highest point within horizontal distance of 100m from the objective point,
drainage basin: area of drainage basin m? to the objective point, ’but area of obje-
ctive point 18 1 mP -oeoererreceiniiiicincocnns by measerement on 1 m contours map. -

(6) Calculated soil physical properties;
ratio of (thickness of A hor./clay+silt),
ratio of (clay/silt+sand),
L-W ratio: minimum air capacity/maximum capillary capacity,
degre of water saturation: degree of soil water content at sampling tzme to ma-
ximum capillary capacity,
permebility-depth index (by Mashimo's method)

d=50
-—mf_,;{perculation rate), where, d is depth in cm.
d==

(7) Calculated soil chemical properties; ;
total exchangeable Base: ex.Carex.Mg+ex.K +ex.Na,
degree of exch. Base saturation. >
total H:O-soluble Base: H:0-sol.Ca +H0-sol.Mg + H20-sol. K+ H:0-sol.Na,
3y1—N ratio: 3 exch. acidity/nitrogen,
C—N ratio: carbon/nitrogen, _
-(8) Above mentioned data are shown in Table 1, Table 2 and Tablel, Table 3.

MICRO-TOPOGRAPHY, DEPOSITS AND STAND DIVISION

(1) The topography of experimental slope is compoundly classitied into three
stage according to division of erosion cycle, such as upper, middle and lower; and
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into two types of slope according to divisions of erosion types and topographic
analysis such as valley-type slope and ridge-type slope. Consequently, the experi-
mental slope is divided into 7 unit-slope such as Vi, Vo, Vs, (valley-type), and R;,
Rz, Rs, Ry (ridge-type) (Fig. 3).

At the contact parts among the different cyclic slope, there are slope-trans-
formation point (kmick peint), by which the successive variation of topographical
elements, such as gradient and etc., are broken.

(2) Distributional relationts of deposit t¥pe to topography are sumrized as foll-

ows, on valley-type slope,
creeping superficial deposits: this type is observed on whole slope as a
surface deposits, and covers other deposits,
over steep colluvial deposits (a kind of creeping superficial dep.?)

e

steep colluvial deposits remensssesecisnisnnaneennen s 30°240°
moderately steep colluvial dep e G LA S0 S
mud-debris fow depir - o reereciimrinesineccncnn JP=30°
on ridge-type slops,
residual deposits, creeping superficial deposits, and creeping super. dep.
which covers ancient colluvial dep.. .
Colluvial and mud-debris flow deposits are characterized by gradients, but creeping-
superficial and residual deposits are not always characterized by gradients, the
latters are chiefly regulated by siope forms such as COIcave, convex.
Distribution map of deposits is shown in Fig. 4.
(3) The experimental area is divided by types of slope, types of deposit and
types of soil into 57 stand divisions as a edaphological unit (Fig. 5).

MUTUAL RELATIONS OF MICRO-TOPOGRAPHY
AND SOIL‘PROPER’I‘IES

The resuits obtained in foregoing survey and experiments are graphically shown
in Fig. 6 Fig. 8;

Fig. 6 (1) (2) (3) (4) are distribution maps of soil properties in surface layer

and lower laver, ‘ - _

Fig. 7 (1) (2}, Fig. 8 (1) (2 show, respectively, longitudinal distributions on

mainly valley-type slope, and mainly ridge-type slope, where data of the
former are picked up in belt (10~20m width) along accumulative stream-line
on valley slope, '

Fig. 9, Fig. 10, Fig. 11, show relationships between soil properties and topogra-

phical elements,

Fig. 12, Fig. 13, Fig. 15, show correlations among soil properties.

The results which are obtained in accordance with above mentiond relationships
will be summarized as follows.

(1) Generally, total exchangeable Base contents increase according to descent .
on altitude, but this increasing tendency on longitudinal distribution does not always
show simple-smooth tendency, and shows pulstery variation in accordance with
exist of slope transformation point, that is, the successively increasing value dec-
rease again into as relatively lower value as ridge’s value at transformation point.

It seems that distributional contents of total exch. Base are topographically
regulated by drainage basin and by effective relief at individually researched point,
but correlations between them do not always show ciose tendencies due to abaove
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mentioned knick peint's behaviour. S s

(2) The exch. calcium distribute in similar condition to total exch. Base, but
their - pulstory variation on longitudinal distribution are more extrem. - This is
explained by reason of that exch. Ca occupies large part in total content of exch.
bases, and the contrast between elluviation and illuviation of Ca are extremly
expressed by his lower solubility in comparison with other bases.

(3) Distributional tendency of exch. magnesium is almostly analogous to exch.
Ca, but his content value and distributional variance are smaller, and his distri-
butional regularity is more vague than exch. Ca.

(4) Distributional relations of exch. potassium to topography shows different
tendency to the case of exch. Ca. Correlation of exch. K to total exch. Base shaows
positive tedency under 1.0 me/100g in total exch. Base value, but shows nearly
constant value over 1.0 me, and exch. K show, independently of topegraphy, nearl?.
constant value (¢ 0.2~0.4 me/160g) on the experimental siope. ;

(5) On the distributional relations and correlation to total exch. Base; exch:
sodium is similalar to exch. patassium, but regulation of topography  is slightly
vague. o5

(6} Cation exch. capacity indicates higher value on relatively gentle ridge-type
slope and in surface layer in comparisorr with respectively sieep valley-type slope
and lower. It is presumed that this facts are caused by beth distribution of vl
canic ash on surface of gentle ridge-type slope and eifect of humus in surface
layer. ; _ : 5

(7) Degree of exch. Bases saturation shows similar tendency tu toizal ‘exch.
Base, and shows negative relations to exch. acidity. -

(8) The total H:iQ-soluble Base contents on longitudinal distribution shows
slightly pulstory variation in accordance with exists of slope transformation point.
their variations along the descending direction on relief shows slightly increasing
tendency, but it is not clear, and rather shows nearly constant value as a whole.
The correlation of total exch. Base in content value indicates slighitly pesitive
tendency, however, it seems that H,O-sol. Base keep almostly constant value inde-
pendently of total exch. Base, and this fact characterize to distributional tendency.

(9) Longitudinal distribution of H,O-sol. calsium contents shows similar ten-
dency to total H.O-sol. Base, but his increasing - tendency along the decending
direction on relief and his pulstory variation of lower's value are a little extreme.
This fact originated in that coefficient value on correiation of H:0-sol. Ca to total
H:0-sol. Base in contents shows larger than other H:O-sol. Bases.

(10) Distributional tendencies of H:O-sol. magnessium are irregular. This
phenomena are based on that there are no correlatons of H:0-sol. Mg to total H;O-
sol. Base and to exch. Mg.

(11) Longitudinal distribution of H.O-sol. K contents shows slightly pulstory
variation, but, it seems that individual value indicate, independently on topography,
nearly constant as a whole. Coefficients of correlation between H:0-sol. K to and
total H:O-sol. Base are as large as case of HsO-sol. Ca, but variation ranges are
smaller than case of Ca. :

(12) Distributional tendencies of H:0-sol. sodium are analogous to case of
exch. Na. This facts are originated in that, in almost case, the ratio of HgO-sol.
Na to exch. Na in contents show neariy 1.

(13) The relations of coefficient of correlation between exch..Bases and total
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exch. Base are summarized as follows;
exch. Ca -+esseseeweeaee in all case C>1LB ;
cexch. Mg -«seseerennne in case: total ex. Base<1~2me/100g C>1,
- -~ total ex. Base>1~2me/100g C<1,

exch: K s-eoeneeeee e total ex. Base<l me/100g (@3
‘ total ex. Base>1 me/100g C<I,
exehe Na rescecrooseen total ex. Base<(0.8~1me/100g C>1,

_ total ex. Base>-0.8~1Ime/100g C<1,
where C is coefficient.

The major parts of total exch. Base content are occupied by exch. Ca, particularly -

in parts of higher value, so that coefficients of other exch. Bases show 1 and over
in case of that total exch. Base contents are below certain valie but show below
1 in case of over. 3

Similar tendencies are recognized in individual relations of H.0-sol. Bases to
total H:O-sol. Base and of HyO-sol. Bases to exch. Bases.

. (14) Distributional tendencies of available phosphorus are a little similar to
total exch. Base, but increasing tendency along descending direction on relief and
pulstory variation are not always regular, and it seems this irregularity is based
on distribution of volcanic ash in which content of available P is relatively high:

(15) Distributional tendency of nitrogen contents in surface layer is irregular.
It is presumed that this fact is caused by both distributional characteristics and
loss of chance on analyzed treatment, which is too long for analysis after sampling;
so that the organic matter has decomposed within periods of storage, and rela-
tively high value may be partiaily recognized in immature humus which not de-
composed under naturally unfit conditions. '

Nitrogen contents in lower layer are constant independently of topography,
but slightly increase according to descent of altitude.

(16) Distribution of C-N ratio is mainly depended on distribution of carbon
contents, whose value is relatively high on steep colluvial deposits, and it was
reported in previously published paper, rather than nitrogen, anyhow, clear tendency
is not recognized. : ' :

(7)) On the distributional relations of soil composition to topography, clear
tendencies are wot recognized, but vague tendencies obtaimed will be summarized
as follows; ' 2 ;

clay----average values are higher in ridge-type slope than in valley-type

slope, ] :
on ridge-type slope, higher in low gradient (residual deposits), and lower on
high gradient (creeping supperficial depesits),

increase of content of lower iayer in comparison with on the same profile are

- recogmized on relatively steep slope, but contrary phenomena recognized gentle

slope; '

Sikteeesceiie.contents in surface layer show similar fendency to-case of clay, but
their variations are slightly more extrem, distributional tendencies of con-
tents in lower layer are not clear,

clay +silt---similar tendencies above mentioned to topography are more clear
than individual case, :

fine sand--regularities are not recognized,
-coarse sand--relatively clear tendencies are recognized, i. e. higher on valley-
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type slope and on comparatively recent-formed slope than on ridga-type
slope and on ancient-formed slope, and increasing tendency of contents on
longitudinal distribution along the descending direction on relief is recog~
nized. 5 )

(18) Clear relations of distribution of soil hardness to topography are noé
recognized, but, it seems that there are relatively lower value on steep- slape
(maximum in 35-45) and higher value on gentle slope (residual or mud-debris
fiow deposits). Average value of hardness on individual slope-type division indicate
relatively higher on ridge type slope than on valley-type slope exccept relatively
dry organic soil and part of crushed roclk. : ‘

(19)  Correlation of percolation rates to soil hardness shows closely negative

tendency, so that distributional characters of percolation rates are oppasite to
hardness. A ;

(20) Pore space vaiue, particularly in surface layer;, are relatively higher
on ridge-type slope than on valley-type slope, and decreases of porusity of lower
slope in comparison with higher slope are recognized. This fact is opposite to
previously reported assumption which is presumed by cerrelations of porosity to
hardness or to Permeability, where the former shows negative teadency and the
latter shows positive. iy

(21) Maximum capillar capacity and minimum air capacity do not show di-
stributional regularity to topography. ' e

(22) On the correlation between nitrogen contents and porosity, pesifive ten-
dency is recognized, and, especially, this relation is close on lower layer's. - a

{23) The decreases of the contents of chemical elements of the lower Iayer's
in the same profile are generally recognized except eroded parts on which ‘organic
layers are thin. these phenomena are originatgd by the effects of decomposition ‘of
leaf Iitter which- have supplied the chemical elements to the upper layer. '

(24) It has been presumed that the elluviation and the illuviation of soil che-
mical elements on the slope are regulated by movements of surface water along
therrelief and by subsurface flow and ground water. '

On the multi-cyclic slope, the successive variations of individual element are
longitudinally broken by slope transformation point, and they are shown-in multi- -
cyclic variation with topography. This phenomena are originated by that the soil
chemical proparties are characterized by geomorphic history. That is, it is pres-
umed that the distribution of chemical properties are regulated not only by recent :
transportational actions but by ancient deposit’s characters, and their transportations
have been partially done in direct connection with movements of solid soil materials
by erosion. According to above mentions, the distributions of chem. properties of
surface layers are regulated by both movements of solution and solid materials
(: characters of recently surface deposits), and properties of lower layers are
regulated by both movements of solution and characters of anciently moved depo-
sits (or existed deposits).

(25) The phenomena of multicyelic variations concerning elluviation and illu-
viation of chemical Properties are related to the individual solubility, i. e. weakly
soluble matters, such as calsium, show extreme alteration, on the contrary, stron-
gly soluble matters, such as potassium and other H:0-soluble contents, show faint
alteration.

(26) The distributional regularities of phisical properties are lower than case
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of chemical properties, and, occasionally, the contrary distributional tendencies to :

assumptive one which are accepted by the correlations among the individual pro-
perties are recongnized.

On the mutual relations among porosity, hardness, permeability and clay con-
tent, slightly close correlations are recognized, but there are no clear relations on
the other case.

The distributions of physical properties are locally regulated by various agen-
cies. However the topography forms are same, they are historically and recently
characterized by erosion, deposition and weathering, for example, even on the
similar angled colluvial deposits, individual physical properties are locally chara-
cterized by following factors; degree of weathering and soil composition of origi-
nal material, weathering after depesition, talus creep after deposition, difference
of depositional agencies such as gravity fall, Iandslide, slump, liquidity landslide
. and etc, compound composition by hetero-genetic soil-stratification, difference of
surface actions such as seil creep and rain wash, local disturbance by erosion after
deposition, partial inequality of agency by behaviours of plant and rock.

RELATIONS BETWEEN GROWTH OF CRYPTOMERIA
3" AND SOIL PROPERTIES

The distribution maps of heights of tree and average value of soil properties
are shown in Fig. 28 (1) (2), distributional relations of same properties to longitud-
inal slope forms are shown in Fig. 29 (1) (2) Fig. 30 (1) (2), and relations between
beights of tree and soil properties at differences of slope type, deposits type and
stand division are shown in Fig. 31~Fig. 37.and in Fig.16~Fig.27

Results obtained in foregoing graphical analysis will be summarized as follows.

(1) . On the every correlations of sail properties to heights of tree, relative
variances- show very large value, and correlation curves are generally expressed
nat in simple phase but in multiple phase by divisions of slope types and depos
its types.

The individual - correlation curves in multiple phase indicate respectively par-
ticular tendencies which are significant or insignificant.

These tendencies, as a whele, will be divided into as follows ;

slightly strong significance ««------ positive tendency,
cessserarees negative tendency,
weak significance seseeeererensrivin i positive tendency,
........................... negative tendency'

insignificance.

(2) The relations of soil properties to height of tree are summarized as fo-
lows; ‘

1. slightly strong significance (pesitive tendency)
degree of water saturation (surface layer), total exch. Base (surface and
average), degree of exch. Base saturation (surface and average), exch. Ca
(average), ratio of (thickness of A-hor./clay +silt),

2.. slightly strong significance (negative tendency)
pore space(surface layer), 3yy/N ratia,

3. - weak significance (positive tendency )
degree of water saturation (lower layer), gravel, sand, permeability-depth
index, nitrogen (lower), C-N ratio (lower), available phosphorus (surface,
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lower and average), total exch. Base (lower), degree of exch. Base satura-
tion - (lower), exch. €a (surface and lawer), exch. Mg, -K, -Na (surface,
lower and average), total H.O-sol. Base . (surface, lower and average), Hgm
sol. Ca, -K, ~Na (surface, lower and average),
4. weak significance (negative tendency) '- =
pore space (lower), maximum capillary capacity (lower), minimum aic
capacity (surface), average hardness (in 0-50cm, 0-80cm depth), clay and
silt, cation exch. capacity (surface), - : -
5. insignificance :
maximum capillary capacity (surface), minimuny air capacity (lower),
nitrogen (surface)?, C-N ratio (surface)?. H.Osel. Mg (lower, surface an
d average). _ 2 ‘:

(3} On the coordinates of soil properties to heights of tree at differences of
slope divisions, analyzed correlation curves which pursue along the relief are re-
congized as a crocked curve. On the similar coordinates, analyzed correlation
curves which are classified by slope types are recognized as a multiple but smoo-
th curve. : &

These facts, such as multiplicity and crooked curves, are caused by differences
of distribution between soil properties and height of tree, and suggest that the
values of soil properties do not directly connect to phisiological growth of tree.

(4) Generally, the increasing tendency of heights of tree along' the descending
direction on the relief is recognized. But, on the multicyclic slope, these successive
variation is longitudinally broken by the knick point. - While, the similar tendencies
are recognized in some soil properties, and also the different tendencies are .gbser-
ved in other properties.

The phenomena of above mentioned differences are summarized as follows ;

1. in the case of similar tendencies, the variations of heights are too small
to- the variations of soil properties, and there are gaps among the manners of varia-
tion,
weseeeece- total exch. Base, Begree of exch. Base saturation, exch. acidity; PH,

thickness of A-hor., exch. Ca, exch. Mg, available P, degree of water sa-

turation, porosity,

2. in the case of similar tendencies, the variations of beights are larger tham

soil properties one, and there are gaps among the manmers of variation, e
------------ exch. -K, -Na, H:0Q-sol Base, H:0-sel. ~Ca, -K, -Na, C.E.C (lower
lay.),

3. in the case of different tendencies, there are large gaps among the lacality
in which distinguished variations exist,

------------ H.0-sol. Mg, carbon, nitrogen?, C-N ratio, permeability, hardness, other
physical properties,

S ST
(8) Some results obtained in foregoing examinations are opposite to previously
reported results which have been done by another researchers; '

1. some properties have been reported that they showed simply and clesely
correlated curves to the heights of tree, but in this report, these correlated curves

are expressed in weak and multiple phase,

2. and in some cases, positive correlations have been recognized, but, in this

Ieport, the contrary results are recognized in the correlations of same kinds.
It seems that the correctness of above mentioned properties values are proved
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by that there are- theoretical justness in foregoing mutual relations to other pro-
perties concerning seil and topography, therefore the difference results which are
reported in this paper are recognized as a proper - phenomena. (except nitrogen
) : '

It is presumed that the causes of these different phenomena between simple
and multiple correlation curves are based on difference of sampling methods, that
is ta say, the former sampling is low in demsity to the area of experiment and
artificial, and the latter is high in density and randam.

Some properties posess optimum value to the growth of tree, so that, in the
both cases of over or below optimum value, the heights of tree decrease, and then

the correlations show positive tendencies in below optimum and show negative in |

over optimum. Above mentioned contrary results in the same-properties-correlations
will-be- explaned by exists of optimum values (for ex. porosity).

(6) Resultant correlations will be schematzcally summarized in Fig. 38 (1)
2y (33
. .Fig. 38 (1}:«-----oorre!ation curves of soil property to growth of tree show multi-
storied convex-phase: correlation of certain property is classified by total action
of ather properties, in this case, subrogational agencies by some properties do not
exist, +

Fig. 38 (2)-:----correlation curves show multi-angled convex-phase: correlation
is regulated by subrogational action of other properties,

Fig. 38 (3):-----correlation curves show hill-formed multiple—phase,
Case (1) and case (2) are generally recogmzed. but case (3) is mainly recognized
in physical properties,

RELATIONS BETWEEN GROWTH OF CRYPTOMERTA AND
: TOPOGRAPHICAL PROPERTIES AND CONCLUSION -

(1): The correlation bhetween the drainage basins to the individual sampling-
points and heights of tree are graphically shown in Fig. 40-1. In this coordinates,
the drainage. basins are comparatively in close relation to heights of tree, i. e. this
correlation is more clear than case of soil properties.

(2) On the correlation of effective reliefs to heights of tree, (Fig. 43—2), most
close tendency in comparisen with -ether case is recognized, 1. e. the correlation is
nearly expressed in single curve, apparently, case of effective relief is more close
for growth of Sugi than case of drainage basin. These clear relationships are
indirectly found in comparison among dlstnbutmn maps of them kF ig. 39-1, Fig.
39-2).

(3) It is presumed that the drainage basin regulate to transportational quan-
tity (:discharge) of soil matters by surface and subsurface actions, and the effec-
tive relief regulate, geomorphologicaily and dvnamically, to transpertational quan-

 tity by surface and subsurface actions (flow) and particularly ground water.

However, the close correlations of effective relief and drainage basin to growth
of Sugi are recognized, while, the soil properties values do not alwayvs relate to
them by topographic effects of slope-transformation points and others. On the oth-
er hand, coatents of exch. K and exch. Na which have high solubility, and con-
tents of various HiO-soluble Bases show nearly constant values in every points of
the slope. In accordance with these facts anci foregoing multiple correlations, fo-
llowing phenomena will be summarized ;-
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1. The contents of exch. Bases and phosphorus indicate only storage values of
available matters for growth. of tree, and do not indicate directly available nutri-
ments. It seems, therefore, that their contents do not phisiologically connect to
heights of tree, and edaphological utilities of them are recognized as a only indi~
cators for site divisions.

2. It is presmed that the directly available nutriments in soil are H:Q-soluble
matters whose densities are nearly constant on high producing-area of tree, and
growth of tree regulated by transportational quantity such as discharge of seepage
of ground water, subsurface flow and surface flow.

3. On the low producing-area of tree, it is assumed decrease of densities of

Hz0O-sol. matters. In this case, growth of tree is regulated by hoth transportatmnal"

quantity and density of H:0O-sol. matter.
(4) As a daphological index for growth of Sugi, writer propese rehef-sml
index, and this is shown in following fomular,
R.D.S.=a<E.R.+bD.+S.

where, R.D.S. is relief-soil index, E.R. is effective relief, D is deposits index:
which is characterized by slope types, gradients and others, S. is scil index which"

is characterized by soil properties on individual soil type (such as thickness of A—,
B-horizons and hardness etc.) and mother rock, @ and b is constant(characterized by

geological conditions).
The value of D. -index is classified into as follows:

(types of deposits) (value of D—index)
mud-debris flow depositg:«-::s-sesereanee. eeevesares Y
moderately steep colluvial deposits -eceeeeeree 25
steep colluvial deposits «e:sesesseememrasciiinnniinen 20
creeping superﬁcial deposits --------- seeessnansees 10
residual deposits teewsereeerremiiiiiiiiiiieiciicianies ()

The value of S.-index is clasmﬁed into 0—30
good soil::----:-----0,  bad soil---eeeveeees —30

but, on the experimental slope, S.is nearly const (=0).

The correlation between R. D. S. index and heights of tree-is graphically
shown in Fig. 40-3. It seems that this index is most effective factor-for the
growth of Sugi.

(8) Variances of soil properties show unexpectedly very Iarge \rahm in even
small area. It seems that these large variances and their regularities have not
been regarded on the sampling and exmination methods, up to now, therefore;
these methods will require reexaminations in the near future.

..
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(SUMMARY)

The manner in which epigene slope evolve is experimented, analyzed and
discussed. As a general process of slope evolution, slope steepening accompanied
with slight concave form on erosion surface and formation of reposed slopes
corresponding to functions of different erosional actions, besides slope flattening
(subdued action) and parallel recession,
phenomena are examined.

are recognized, and several of their related
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EXPERIMENTS

Epigene slope evolutions which are accepted as a results of laboratory measu-
rements are summerized as follows.

(1) By alternate action, but uniform on whole slope, of anconcentrated wash

whose characters are local and non-increasing in load after occurrence of runoff,
the slope evolution shows subdued form with time (Fig. 1-1).

(2) The similar subduing evolution is observed under the action of surface
material by lateral, horizontal shock (Fig. 3-7).

(3) In wet condition, even cohesionless sands may be able to shapening steep
slope by water adhesion. But when the surface sands are put in dry condition by
heating of atmosphere, they lost cohesion and fall down accompanying with corra-
sion to reposed. According to above consequence, the epigene refreat of the erosion:
slope shows slightly concave accompanied by steepening in gradients with time
(Fig. 2-4, 5), and it is recognized the development of reposed slope (deposition
surface) at the base point of erosion slope. Unless the base point of reposed slope

is changed by deepening or destructive retreat, the reposed slope will continue his

expansion, and erosionslope will decrease his relief. (Fig. 2-4,5)

(4 The destructive retreat of base of slope which controls recurrence of
siope evolution, as a slope’s self action, is aided by basal sapping of slope by the
appearance of subsurface flow and ground water whickh 1S accompanied with Liqui-
dity destruction. (Fig. 1-2, 3)

(8) The evolution of slope by landslide, which eccurs under aid of liguidity
destruction at the base of slope and shows relatively large scale to the unit-slope,
is generally parallel retreat without change of declivity (Fig. 1-3)

(6) Under the deposition slope, the buried basal slope exists. It is presumed
that the buried slope shows straight or convex shape corresponding to evacuation
of deposits (Fig. 1-3, Fig. 2-4 IV). s

THEORETICAL ANALYSIS AND CONSIDERATION

Analytical results concerning foregoing experiments and relative phenomena
will be summarized as follows. ey
(7) The isolated surface material in right angled direction to the slope by

lift action; by leap of water drop, frost, freezing and expansion etc., fall down due-

to disappearence of action. According te alternation of above motion, surface ma-
terials move down successively to lower slope. In this case, if the longitudinal
slope form is introduced by coordinstes of 4. (: elevation head on vertical down-
ward) and [. (: horizontal distance) (Fig. 4), epigene slope evolution may be
expressed by following equation

AE[dt=a’ dtana[ds s sssoeeoscercnncss St e e e M 13)

where @’ is constant, E is erosion value in right angled direction to the slope, t is

time, @ is gradient of slope (a=cot~'dl{dh) and S is slant distance (ds=v' di* 1 dF),
Approximate equation for drawing is ! ;
4E | dt=a fdtanc /ds) ds
The slopes are subduing with time (Fig. 6-1). : b - .
(8 It is presumed that the phenomena of unconcentrated wash, above men-
tioned in (1), are very similar to the soil creep and the aqueous solifluction. In
turns out that the movement of soil in unconcentrated wash, soil creep and soliflu-

ction indicate respectively analogous mechanism which the quantities of trannportgiﬁ::'.
g
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material of surface or of surface layer are controled by component of gravity in
tangential direction to the slope. In this case, epigene slope evolution may be
expressed by following equation ' -
4E/dt=a dsina/ds e RE I TS PR PP RN SRR ¢ | ¢ g
where @ is constant. : o

Approximate equation for drawing is B |

4dE/ dt=a,(dsina /ds)ds. -

At any time, slopes show subduing analogous to case of equation (13)(Fig. 6-2).

The contrary slope evolution forms, such as convex and concave, are reco-
gnized under the same mechanism of subduing action. That is to say, the slope
evolution by subduing action shows convex subdued profile at projected part under
‘erosional condition, and shows concave subdued profile at sunken part under depo-

- sitional condition in proportion to curvature.

(9) Concentrated wash as rill wash, transport surface materials by ephemeral
channels or by shallow gutters. The eroding volume by concentrated wash are in
propertion to component of gravity. It seems that the increases of transporting
materials will not depend on relative capacity of runoff, but will depend on succe- ',',
ssive erosion which is controled by component of gravity, and always picking up g |
along the ephemeral gutter under non-saturated condition to capacity of runoff. {

The equation for above evolution is .

AR LA —~BUSTINOG w5 assarnozncnvess Gonatadas anben et 0 R R B U R (18).

The results obtained in this manner are graphically shown in Fig. 7, and the
vielded slope retreats parallel to its self with-out change of declivity.

(10) Under the compound action of subduing and parallel recession, such as

AEfdt;;a dsina/ds-+5b gina-.....“.....-........,.........«....-.......................(20)!
the epigene slepe evolution is shown in Fig. 6-3. The originally straight slope B
retreats nearly parallel accompanying with concave (at toe) and convex (at head) '_
subdued slope-forms. The phenomena of retreat of toe point are different from 4
case of single action of subduing. | .

(11} The gravity-falling material increases his descending velocity by trans-
formation of potential energy, in proportion to square root of elevation head. In
this case, slope evolution is regulated by both falling-off due to gravitational
unstable and corrasion by movement of falling material which corresponds ta above
mentioned velocity. In this case, the epigene slope recession will be expressed in

- following equation
ABE} At (B+ v/ TF)SINO weereerecrorniranascionnans A e e e (22)
where 5 and ¢ are constant.

The results obtained in this manner are graphically shown Fig. 8-(1) (2) (3),
and the slope will become steeper accompanying with concave profile. It seems
that, usually, the slope steepening has been rejected or unnoticed up to now. But,
if we recognize universally' the effect of elevation head, this possibility will be
justly accepted. till more, it is presumed that the Steepening action can be
applied to not only gravity fall, but also guily and mud-debris flow whose veloci-
ties are controled by head.

(12) As a results obtained in the foregoing analysis, the compound of subdu-
ing with parallel recession and with Steepening to the slope evolution will be
supposed, :

4E[dt=a dtana/ds+a dsine/ds+b sina + ¢y fsing------(24).
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It is assumed that, in the actual mountain, the slope forms and their evolution
are characterized by balancec of different agencies. The subduing action shaws a
tendency to flatter for repose of material, on the contrary, the Steepening. action
has a tendency of progress to more perpendicular for easy activity of ‘gravity.:

(13) The parallel retreat by land slide on large scale which is observed in
foregoing experiment is also recognized on existing mountain slopes. In this case,
gradients of retreat slope which are dynamically regulated by geology, weathering

and ground-water conditions show generally constant value corresponding te. the
mechanisms. - :

(14) The retreat of erosion slope is usually ‘accompanied by formation of
reposed slope, which is generally covered with deposits, at his base (:toe). Appa-
rently, if the gentle upper slope and reposed slope meet so that the'erosion’ siope:
is eliminated, steepening and parallel recessions of the scarp may be so slowed as:
almost to cease under the same agency (Fig. 1-3, Fig. 3-8). After that, thisi
reposed slope is still more transformed to fatter or parallel by different agencies.
And, if the toe of the reposed slope is destructed by deepening of valley or hys
Iandslides, the reposed slope changes again to erosion slope and parallel and stee-
pening recessions will be beginning.

(15) The formations of reposed slope, which is recognized as a locus reireate

of base point of erosion slope, are characterized by mechanisms of agencies. Kela—

tions between the gradients of reposed slope and the agencies will be summarized’
as follows; i
40--30°; valley-type reposed slope which is covered with collu vial deposits by
gravity fall or by gravity landslides,
30°-20°; slightly wide valley-type slope which As covered with moderately steep
colluvial deposits by lubricational gravity landslides,
25-10°; shallow valley type slope which is covered with debris-mud flow deposits
by clayey lubricational or liquid landsfides, '
20-5"?; valley floor or floodplain which are covered with mud-bebris flow
deposits by mud-debris flow or analogous fluvial action,
10°>> ; flood plain and pediplain which are covered alluvial depasits by fluval
action or mudflow, :
but, under the surface action, such as unconcentrated wash, soil creep etc., the
gradients of absolutely reposed slope are presumed less than 5.
(16) It is presumed that slope forms and their evolutions are controled by
balances among the different operations, and they are summarized as follows.
1. in the equation (24), balances of coefficients:
a' (subduing by leap, frost, freezing etc.)——a (subduing by wash, soilcreep,
solifluction etc.)«—b (parallel recession by concentrated wash)«—c (Steepening
recession by gravity fall, mud-debris flow, gully),
where each coefficients are individually regulated by climate, plants and other
living things, physical properties of soil and rock, gradients and others (which
control dominancy of action types),
2. above mentioned actions: case 1. <— parallel retreat by landslides on relatively
large scale, :
3. retreat of erosion slope «— development of reposed slope under the same action,
4. development of reposed slope under some type action «<—» recurrence of erosion
on this previously reposed slope according to alteration of base (: toe) point

o
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- under the same action,

5. development of reposed slope under some type action<—erosion of this reposed
slope by different type action «— development of different reposed slope which
is usually more flatter than previous one.

(17) Change of base point of slope is produced by both destructive retreat of
slope base which isia self action of the slope and deepening of valley which is a
outside action to the slope. _

As a results obtained by experiments (Fig. 24, others), it is assumed that the
slope forms such as concave, straight and convex are mainly characterized by
above mentioned slope’s self action such as surface action and landslides etc..
The deepening procedures in'slope evolution which regarding a characteristic
form of waxing, uniform and wanning development by Penck have only influence
indirectly on original character and directly on average gradient of slope in the
progress of slope evolution (Fig. 10).

(18) The general mountain slopes are multi-cyclically composed of unit slope
in combination, and the historical infiuences of valley deepenings are usually ob-
served on the ferms of longitudinal arrangement of unit slope.

(19) It seems that relations of degree of dissection and relative relief to the
slope form . do not always indicate constant tendency, and the utilities of stage
division, which have been generally done by the conception of geomorphic cycle,

to the classification of slope will need to some re-examination. -
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Emergence curve.
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Table 5. EESRE M, EFRAK EBX%
Number of oviposition days, number of egg-cluster
and number of eggs laid per female,
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(6) Number of eggs deposited per female (laid + remaind)
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Incubation period
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(1) Incubation period

(3) Number of hatched
(5) Percentage hatched
(7) Standard deviation

(2) Frequency of hatching larvae
(4) Eggs examined
(6) Average of incubation period
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Diagram of life cycle of the Sugi
Leaf Beetle in Fukuoka Pref.
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E9H, BSY B THo7%. (Table 6)

11. Ehogsicks, BRAETCRIIARDE
ERBERRTNZ Fig. 9 O@mOTH 5.

Resomé

This report deals with the ecological studies on the Sugi Leaf Beetle that
made an inquiry, for the purpose of obtaining fundamental data of the rational
contorol methods to one, chiefly at the laboratory of Fukuokaken Forest Experime-
ntal Station and at the field of Kurogi and Fukuma district in Fukuoka pref., from
1959 to 1961. The outlines of results are given as _foil'ws:

1) According to the survey of the vertical distribution under the soil, the larvae
show almost uniformity living in the laver at the depth of 0-20cm after hatching,
and most of them come up slowly to within 5 cm of surface around September after
their first everwintering and continue to live in this layer until the pupation takes
place in May after their second overwintering. (see Fig-1)

2) Vertical distribution of pupae under the soil is indicated in Table 1. In other
words, most ¢f the pupae are found in the layer at 5 cm depth from the surface;
number of them shows a sudden decrease in the deeper layers,even the most deep
case, find of them in the layer until 10 cm depth. (see Table-1)

3) It seems that pupation period begins around 15th of May and extends about
one month.

4) The indoor ohservations say that the shortest pupal period is 7 days, the
longest one is 18 days, and average is about 12 days. Its standard deviation is 1.5.
(see Table-2)

5) From the results of the indoor observations and the surveys of the seasonal
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prevalence in this district was made clear: the adult begins to emerge arcund last
decade of May and ends around first decade of July in the laboratory, but it seems
that the adult ceases around second decade of August in the field.(see Fig—4, 5, 6)

6) Length of adult’s life is not constant, namely the shortest is 5 days, the
longest is 108 days. (see Table-3)

7) The females emerged in the early time begin to oviposit at around last
decade of June, and they continue to oviposit until second decade of August during
the surviving period of them. The peak oviposition is around second decade of
July. (see Fig-7)

8) Regarding the number of ovipesition days, egg-clusters, eggs laid, eggs
remained and eggs deposited per female, none of them show a tendency to constant.
(see Table-5)

9) As for the number of eggs per egg-cluster, the least is 1, the greatest is 37
and the average is about 11. Its standard deviation is 5.3. (see Fig-8)

10) With regard to the average incubation period in each decade, under such
condition as shown in Table 7, the longest is 9 days and the shortest is 7 days.
(see Table-6)

11) Life cycle of this beetle in Fukuoka pref. that based on the abovementioned
. data is given in Fig. 9.




ﬁt:#iﬁﬂnkﬂ%ﬁﬂﬁoinnohtmz~3omﬂ

153

HEH ML T 25 % 0EEE
K2oWToD 2~3 oi R,
w X £ —

Some Observations on the Damage caused by Nematodes
in the Forestry Nursenes.

Heiichi Hashimoto

T XL OHx

RERAOWMALEMTIE, MErS, ShEE
HORMBEEEIC L ZAFTAREHE (REL, TDT
EHREMTREL S TR, 48 CREARH
DEE, LD INTI . EZIELSERK
FHER MESEBELOWMEYOb LI, ToTd
KOWTHRADEP SBEZITREOIER CORHA
DT R BICELE 08B0 0H 5L Enbivo
fo. BARMOBEKICT DO TOHSEIAETE YR

ZRLHPITOE ORBERY, Tno0RA g

5 10 B, MYFEERBHIT CoRigEsn
T 5.MI—FRETR, [LOQ932)MhsHbiEE D =
=y OB TR S Pratylenchus Pratensis -
B 2BBERHL-OBBETIOZRE N LS.
TDHR, METETOTHDT, SHirs 2, 30HE
BIEENTVWERETHOT, HEGMO B il
TAHAEBENBERM IR TEZLL, 2 BOFAAH
RCELRERTSBOBETH B EVAS. TOHE
13 1960 5£~1962 4E [ /nid T, @R T oMER I
BULREFOWHEDOEED BAERBEE RS
E BRBEROECBRIC SO TRAAMA-EDT
HY, ETRicH-0, HATEREREENLE

HOSRICEESNRA S bk, REHS, e
H, @ﬂﬁ%ﬁbﬂ%ﬁ*iﬁﬁﬁkﬁbtﬂéﬁ'
LA LS 2B TS 5.

L Hﬁﬁﬂﬂﬁmﬁhﬂbrmlﬂlﬁ

. BESZ ' f
. BRRTOLTOBOSBAORIMLD, H#EHA
ERUUTFROFHRCLO>THELL. . -

(1) L5 DERBOL#E : Baermann & i
£ 9, RO+ 50g hOFbESRESE .

(2) MR BT B A LTS 505  $h ¥R
Goodey IRYBHLIE L DT, BA R LZRUEFTL
7. KEAELBRBOhORBRE € ic &k Dias i
WTRHBL.

() AFERBRHOBRBEFERORR : 5%7 4
=) » AER (2 X 6cm) ZHELT, RICEA
EHOIY, EPPIIEETTHIC IMEAELT, &

BBLFHICAND, BPCETLARBMEEEST

5. IHN—_E L OFEEAHER L.

2. EMEREOEER

L FD 53 S 20 TORHEE RO, Table 1
IKRTEBDTHAS.

Tablel. ® ® & # & &
aﬁxmr | 2
No.| # #* & B A £ #@ | jiE4® &Emﬁﬁm BT EERE® 51 i #E
[ EER . [ | il
1 ﬁﬁm%ﬁﬁ,z/$(0ﬁwﬁﬁit/#(w # |t Tyl Of§¥§§§€2?
2 ” wi xS ” esx (O # | ﬁmhuAM..o ” :
3i ety = S + F B # | # | ThMel | O ”
4 | ” ” ;’1:; /(ll)‘ " ” SR U I Tyl. Tri. { (@] “
5 " ” L/ + (1)5 r” e 2 F (DI 4 : m s i ! -
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I | . pERD -
No.| | # § &0 HEL)D + BO i WEH® @R B Bdgsuma | @ =6

I | g: A0 i
6 “ ” 2 ¥ (1) ” e+ (1) + + Tri. ”
7 ” ” = (1) " e/ Q) £ = 7
& A e SO N e |+ |
S ” 2 F (D ” B/ @) -H + Tyl. O "
JOR S e e G e 8o+ | Tyl. iy
11 | HXkH®& & |2 £ Q) ” i b TR e Tyl. Pra. Mel, “
12 | =5#2/0EE & /& (D " M Lle 2+ Q) # + Aph. R B BB e #2489
13 v e |el% (lm L EN L e e W ofE (BFEYH)
14 roow R F DmpRELe s+ Q) # | Iyl. [- f,& ‘;32% =3
15 | BEBEER (/7 + ()X e 7% (D] # | H Tyl. Aph. Mel. | O ”
16 ” #  |R F (2 ” /% (2) 4 - Tyl @ s
17 © o = v @ PR R T¥l.Tri. Mel. | O "
18 ” ” /3 (2) ” /% @ + + Tyl Tri. @) u
19 » # e+ (DmxpREL~ ¥ Q) 4 + Tyl. B (@) o
20 | MANEER v/ (Dhn EaE ;] R i fE
21 | amBmEs = v (w7 W+ n + + "
22 ” " TE AR (1) ” PirS B + + 7x H
23 ” ” e/ F (1) ” ” + -+ ”
2% |BAEATEF [es+ Q) o~ " + | * ”
25 e | SR [ T Al e B W% 4, 54ELR
26 ” ” x F (2 ” 2% (2 = + ”»
27 ” 1= 7 (Dm +ik Hl =+ - 7k H
28 | B)IZSIEHAT (v 2+ ()i W M + |5 8 = M| o+ +
29 # r |2 ¥ (Dm +|% 2 + | = 1 fE
30 L 7z R ¥ (2 ” i3 |+ - 7K H
31 | AKEIrER | 2+ (1) ” H O | HE Mel. i e
2 MESERA |/ + (DRBREALE,+ Q) # | # B AT e et et
33 v EEH|Z ¥ @) » es% Q) 4 | # Pra. Mel. | P
# IAxmRL > v Era) YT o |y Mel. THYY ey v <
35 ” ” : ;JJ :; : 7 ”w e - * Mel. '
36 | AxmmAm |« R L OO T Mel. Sesslasls e
37 v ow e (DEpERELE ¥ oA | H# Mel. @) “
38 s e, ” SR Mel. F By @) " 3
39 A T ) ” ” + | = Mel. 0 ,,
S R T e ,
4  AARTREK| Y (DERE e+ Q) + =k |
i ASRRERE 8 e e Gl e e e e ([O S OL TE e
43 | MEBMBRE |V v FlApHStE & om e Tyl. Tri. f
44 v =7 () +[x m o+ | 4 Hel. .i =
4 | BEBBEIAME < v M i Kk @ H | H [dphov v Eiea s O
46 | /NBBETE FF (e 2 % (3) ” ” - H | Xip.Pra.Tyi.Tir. Hel| O
47 #« Jb B les% (2) " ” - - Pra. Tyl =
48 | BOBMEEL [~ v () o » i | M | Tri. Tyl Cricon. | O
49 | HABSEAN X F (DR = + ” Bit #+ |Tri.Tyl. Cricon. Hel,| O
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| i} i g EAOD
No. & & & ;O HE(H)O £ #@ | sifeqd® A B RUFEER RO N - %O
‘ : ‘ =3: &8 ’jﬁgmi .
SO0 ALERORET R ¥ M oMM OH M - ” + |+ 'Aph. Gort.Xip. Pseu.; O
51 BJIEFDE = Y v v & +# ¥ 4+ i Pra. Mel. Hel. Para. %
52 LR " i "W T ” - . -+ Pra. Mel. -
53 s Z + 1 + 7k B O+ | + Tyl. Pra. ‘
(1) Locality (2) Tree species (age) (3) Soil texture

(4) Preceding plants (5) Population density (6) Degree of growth of seedlings
(7) Parasitic nematodes (8) Notes

x (1) £ 8 8 5 :
# REBEBELLBL, TORTHUFTLEES R LERTE S,

H ” %< 3 "
+ ” Lo, MBHLEERRLEDL RS,
+ . DA, EHAFEERBRBAD LRI V.

@) #BARORBERE

H E—HEHBCATHOBCESRTHEBCETLEL, TRBLHZ.
+H+ o HEHBEN, ”
- ” bIrETREL.
e ” ERHCRERZVE, EomAE.
= ” A< EMn .
(3) MMBEERSD
Tyl : Tylenchorhynchus Para: Paratylenchus
Pra: Pratylenchus Xip: Xiphinema
Mel : Meloidogyne A: Aphelenchus
Tri: Trichodorus Pse : Pseudhalenchus
Aph: Aphelenchoides Hel : Helicotylenchus
Cri: Criconemoides Rot : Rotylenchus
O BRAMISEL EFXE LT ILABEAXERL M.
3. RSN/ FESERAOESRLFTE DR, FEHESTERXNL AR, Meloidogyne,
it I hiclEsrERioMEsFEEr T Pratylenchus, Tylenchorhynchus, Trichodorus, Cricon-
i Table 2 WiRT L0 THS. emoides, I X ThHs. THRHEFEORBOBEEEI
Izbhb, 12B0 @YFERRRS Rl ah. Meloidogyne, Pratylenchus, Tylenchorhynchus, RtF

Table 2. Plant parasitic Nematodes isolated from. forestry
nusuries, and Host plant.

Degree of

Nematode Plant Damage
Pseudhalenchus _ A
Tylenchorhynchus claytoni Sugi (Cryptmeria japonica) S

(Stunt nematode) Hinoki (Chamaecyparis obtusa) +
Matue (Pinus densifiora, P. thubergii, P. spp.) +
Helicotylenchus sp. : Acacia mollisima 2
(Spiral nematode) Matsu ?
Sugi ?
Pratylenchus Sugi -l
(Root lesion nematode) Acacia -
Hinoki ?
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Rotylenchus ~ Sugi ?
(Spiral nematode) Matsu ?
Hinoki ?
Acacia 2
Sugi +
Meloidogyne incognita var. Matsu N
acrite (Cotton root-knat Hinoki +
nematode) Acacia -
Taiwan kiri a5
Criconemoides Matsu -+
(Ring nematode) Sugi ?
Paratylenchus Hinoki ?
(Pine nematode) Acacia ?
Aphelenchus Pinus sp. ?
Sugi 7
Aphelenchoides Hinoki ?
(Leaf & Bulb nematode) Sugi ?

Xiphinema Spir
(Dagger nematode) Hinoki ?
Sugi il
Trichodorus Sp. Hinoki T
(Stubby-Root nematode) Matsu +

Trichodorus, DEBTH Y, BcEHR oML
& Tylenchorhynchus, DikHEREEIHOERHES Iphs
DD, TOMOBERIEONTIREEDE ¢ AKERE
IEERHERL T IT.

H. & &

HERORITLREIEIBORE, <4 42
7 &Y F 2 v (Meloidognita, ineognita var. acrita),
AT F ey F 2 (Pratylenchus Vulnus?), = 23

b F = @ (Tylenchorhynchus claytoni), \c o T
ESER - FERRETRED, TOEBER LA,
. BB A5 %

(1) Meloidogyne incognita Var. acrita

A MR (EE 60X ZE X 50cm)ic SR
THEOW, ZTodCKELE) Y= T AV T O
T, W0OROT— v ZEBLER FRLT 5

FPELTRAFEZER L.

(2) Pratylenchus &

AFTEEBENR, #0200 KEHIKTEED, 484
LTOWEBHREFRMCBE LT, BEBE s bic kil
LRICHFHARCERLT, FRbTFv rELTR

« FEEULA.

(3) Tylenchorhynchus clayroni
AFEMDEEE 9 ATALEIR, 242 b 32H
Bfre Lo 5 il SR L7c R F il ki 2 L
T, TORRHER LR BZKE & SICHERAICE
HilLf. EEUABERERIRZ Y b x<h 95 % B
Z&®, TOM, FTD Tricodorus 11 EHEENT
e,

OB E WmR

2. EEFERICLDS IHOBROYE
AFEEICHEbN A HER ¥ Fig. 1~3 kxd
EBOTHA.
Q) B YA BFIT 2 Fay
Fig. 1 RT3 X Hic, AEOHAEHIC B O LI

P SEINAY ZORABTHEMSESZINLE,

L TR & T — B GRT AHEDNSB. I —n
REFRHBPBTE {, BROLTOEMRETS.
@ 27HverFan
Fig. 2 waRd Lok, BRRI—LdmERS
£ %, FIENTBEEIBRONZOBEE LBk 4
L, BoRT 5. sHuHEETOWRABMEEINT
RIRT Bicdic, TOBRBL O TFTORBEHKE2OT

wEl
3]

(Pl

1Z71
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Fig. . #3752 9Kk 3BEY

Eoot types of Sugi seedling attacked by root-knot nematode

(Meloidogyne incognita var. acrita).

Fig. 2. R Wbk Famick? ity
Root types of Sugi seedling attacked
by roat lesion nematode (Pratylenchus sp.)

WHLTOL, MESRFFOMTHEN. BEHS
BFRI7H Ve F20OH, BB, BERHIND
(Plate 4C #:)
(3) xi Sk :I'“'

CHETADT, RBLIZL
1 e R
LciBRELS. SEZFF-fiF2 Flate 3 B, C
ERTROE, #CL0, SROMERFBEHONE.

MERORER A VARERDT, Blkic
T VEREET 5. cm%%ﬁﬂﬂ%
mny-f ) D—f& Fusarium @ 5
BRIXNSG. T COEEH cm&~&m
DT, TOREDRELLTHENRED
S50, FRCRFICE % H L gdu
DB S5, (Plate 44, 3DER)

3. BETHESALBENE
Bz B0 5 B ERREE—EEO ke
KB EMHEOMIIT, 2 LowaL
EELBDNI DL VEBELG TR
SETIRETHABE 0D, SEEGIE
SHMG L Bon A EEREE TEOE
YTHA5.

(D) 2= xF23 72w Fad
HEMOBELERDRNT 1y THE
U FOH&ETIZ, T — LD ElEs
ILOEDTNS. TROBT 5 o TR

REY LA b—FELD BEES

Fig. 3.
Root types of Sugi seedling attacked
by stunt nematode (Tylenchorhynchus),

WAL T — v 2 EkT 5 (Plate IC)O e LT=y
BT, T rvOERHSAEM TS5 (Plate 1A) X
LILAF, &/ FIKIEEE, —RBPETITN.

2) FFH Ly Fay

Bl TORETREFSRTE O NI & 5 ikt
HEER ST, AFEHEoghicE backBiah
SHEIEDEVDT, HiRKICLS 2012 2HCHS.
(Plate 1B)

(3) RE¥kx=b—4,
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EERAEARBER B

/% ¥, 2V, HEOHE, BZERAROLE
L—FULfe. $72H5 Plate 1(D) Plate 2(A, D)
KRTEBVTHS.

HI. MEDERIZOLTD 2, 3 OWE

1. ERCHIIBHEOEEST

AW AEF

EHFEERBORBIN3EE, 6 AFOL RS
OEBELGHERE L. —DOHANS 4~5 174
AHATEX 5~10cm, 25~30 cm, 55~60 cm, K Ji§
P o—EROTEEFM L7, BEE 10~11 § o
GTIELY, #RE1 B0 T, Baermann Kikic k

D1 50g hORAEFHL, BOMER~F. =
SIEZDMILEINERAOHEIR, ThTho+
Tudpb, BECRy bk DEEMEY 25T
ASETRDLE.

O E -8

FEAOEEAHICOVT, FI5E Tx ¢,
Table 3 IGRT LBV THE. Thabb, &% <5
DHFETHRIUL, BEHAREBRO-MIE, Ex 5~
10 cm [CEREEDBRBHEHHEB SN, ELLBIED
NTHED L, FX 25~30cm 3 Tizid# 90 %L Eop
REMELHDLLITHE. H4OEMIONTEN

. BEHARBREZ—BLALLES.

Table 3. Depth distribution of nematodes in the forest nurseries.

\\\ﬁf Eﬂh M= 5O .. S T

Py 2EHG ESINE s E s o ()

mgng(ﬁ\rﬁm{ BAI(AYD | BEAHCA)YS i E:J:En(s)m g;mm(A

pIC f‘a%HE!EI(B)UUu hoE U

5 ~ 10 | 21 @2 | 1826 | 296 (81) 461 (79) 153 (76) 459 (62)
B~ | @@ | 29 | 5008 | 9%@e 39 () 266 (35)
5560 | 2066 1 27 ¢ D) i 8 (5) 26 CoprF o i)

Edo () ARERY

(1) Locality (2) Depth (3) Cutting Sugi  (4), (5) Matsu (6) Acacia (7) KUROKI

(8), (9) TANUSHIMARU (10), (1) SGEDA
Sugi: Crypromeria japonica
Matsu: Pinus Thunbergii
Acacia: Acacia mollisima

Table 4. Percentage of
B & m A (KUROKD)

(12) KOKURA (13) Plants

nematode genera.

- B £ & o8 & omO # A& D asEe
;.;;Em. i = . 24(6)
b 511(:‘-! - { Pra. | Sp. | Mel. | Xip.  Aph.! Pse. Tri Ty. Gdo Mon Dor Cep. Rhab.
cm) | ; 1 s '
5§ ~ 10| 1 | 62 PRl o | R [ O Si descd B EE ooy
25 ~ 3| 1 | 1 3 gt N 11 | 43
sl o g S 18 [z
(1) Nematode Genus (2) Depth (38) Plant pzrasitic Nematodes
(4) Rapacious Nematodes  (5) Free-living Nematodes (6) Total
B = i A (TANUSHIMARU)
S BmEE®D O T S oA EO a3 om E Ee |
Sk i ()
B 3 S~ |Pra.| Sp. | Mel Aph. Tri Ty. Cri. Mon. Dor. Cep, Rhab. x|
(cm) L T X ,j '
10 i ! Fias 2 i‘313' 485 T[S s 78 | 538
25 ~ 1 19 bzo ) v [ios| « 2270 41 | 467
55 ~ i f 38° I 32 | i | 8 8 | o9
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‘\\ﬁ_@ﬁmm Y F s R o g ’ﬁsg&wf Bw e e |
; at
= ge™ e Pra.| Sp. | Mel,| | ApB. Tri. Ty. Cri. Mon.| Dor. | Cep. IRhab{:ma;
(em) | l ’ ! ' I
~ 10 | 1 | 202 14 s e Loy i 215 | 621
25 ~ 30 | 824 1| [ | 4 | 24| 18| 13
55 ~ 60 ' 7 M f Leaad] ST
& B A A (SOEDA)
. BE R EET i?ﬁ £ #O | 8og g E
S B, : : , : | ‘ L H®
FEMe | Pra. Sp.  Aph.| Xip. Para. Mel Tri. ‘Mon-[ Dor. | Odo. | Cep. 'Rhab.| & 3 |
(cm) ! [ { ' 1 ’
5 ~ 10 11 11 12 el e e Z [ 20 | 61 1 143
25~ 30 .| 30 2 | i 1 13 3 | 28 | | 9 | 106
55 ~ 60 16 fan 6 1 5 (oS8 T N FIB 60
m H EH B (SOEDA)
GEm A B Fremaas w80 &naae “
BE 2 3@ S Pra_ Sp Aph. ' Xip. |Para. Mel. Tri. | Mon. | Dor. | Odo, Cep. Rhab{}:!ﬁ}
S e o TR . I _ i f
5~ 10 49 1056133 5 . (3 21 [ | 174
25 ~ 30 1 8 5 EeEe 4 ’ By 23
55 ~ 60 7 1 1 2 i : 11
Pra : Pratylenchus Sp : Spiral nematode
Aph : Aphelenchus Xip : Xiphinema
Para : Pararylenchus Mel : Meloidgyne
Tri : Trichodorus Mon : Mononchidae
Dor : Dorylaimus Cep : Cephalobus
Rhab: Rhabditis Pse : Pseudhalenchus
Cri : Criconemoides
2. HEEHICHT 3 BREEOBENES ety
D FEHE
ALY P RTICL B RS HEMERGEM I 1961 4, B
®2m D70y MEASBET, X HE B é
UT, REZFE LI, A LEOEEIZ4 R H #h R 2
RRGCL%2 B2 cBELY, +i3 % £ % ‘%
10cm Diis & OiRM%E L T, Baermann Kikick-oT 8
ﬁﬁ%ﬁ#brﬁﬂﬁit.ﬁﬁmﬁﬁmﬂwrw% Q
BIDHE U TERMBETED, SEEHE L =

@ HELR

AERRE 4 REOFHETRT &, (Fig. DL
BOLBS. 2RBY(T.P)IHE, BB 1 EE]
ETEH 50 AR S, Zo®, AFWRFEL T

AROHBECE BHaici, H1EHED 3 fswmic

Fig. ¢ mauEomMmmNeE

Seasonal distribution
(Numbers of nemetodes found in 50 gr. soil)
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Fig. 5. Distribution of damage caused
by nematode at sloping field.
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ABHICHET AT L&D T2l T 3, 5z
D&, MENEETL, 032E—7- LTHIN
O RlcE L, B2 A TACIECHENT 5 X
HHEAA SIS LD TH 5.

3. HEEBICHTIEREOAHRR

BRUEIIZ 3R SRR A 2 s 0 B0,
Plate 2(Q TR T & S BHABMOE S, AROED
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SIKHADERERIC LY, AN, BUREDR),
COMEMN), D37/ v—TIRA L. (Plate 2D)
ERDIREOE =~ 8~10 HFHDO LY > 70w 28
AREZFR L. BAM=EIE Fig. 5 T3 2 59ToH
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Table 5. 5, 8 & iR £ Growth of seedlings.
() e 1 1 -
Ty 7 BErme 1 P e 4 5 6 7 B2l 101 ¥ B®
£ =0 .
5 ® 134 123 126 125 123 140 | 115 11| 146 nzl 126
e (17 (15~ (15~ (24~ (14~ (2B~ (16~ (18~ (22~ (17~ | s
A R REXOE oy o m) - ob O 1o s Bl et By (18~9)
¥ ™M 107103 96 94, 83: 81| 90 101} 98} 88, 94
i3 (mkm~ (13~ (11~ (13~ (2~ (12~ (12~ (12~ UL~ Uz~; 5
i Sl 5 D e .9 ol ol ol S )
i ® 75 76 97, 7.6 100 109 103 126 | 9.5
B~ o (12~ (10~ (16~ (12~ (14~ (13~ (16~ (19~ | f L (14~6)
: (e ~ BAE ) ZoTIE S BHITS EER REDTO [ ! |
- a5 L 3 TR VI s CURR ¥, S S R ' 6.2
(Rl ~ B (~h) 9~) (9~8) (9~0) (B~t) o~ O~ Tl G h)
i @ 69| 54| 118| 83 82| 85 93 104 5 - 86
s s, o (11~ (T (1~ (12~ (12~ (10~ (16~ i | = ]
o (Bl ~ B 3yB~D " gy* gy D 5) By D : | (11~6)
s @ 41 4T} 63| 641 48| 55i 60,.52| I ey vy
(BE ~ BE)O® (5~3) (10”5).(9~4) (9~5) (7~3)(B~4) (8~4) (8~3); l. | (B~4)
(1) Block (2) Sampling (3) Length (4) Average (5) Root (6) max.~min. (7) Stem
Table 6. +1 50gchOXREY L 5= —FOoBRH¥K
Number of stunt nematode (Tylenchoriynchus) per S0g soil.
6] = '
Ty 7 TErmE 1 2 3 4 5 6 7 8 9 10j¥ﬂﬁww
SRS T s — R i :
. s @ @ MO 118 250 262 130, 8 65| 128| 16| | 73} 1419
' Ty. B & ﬁwﬁh 0 0 (o wier 7 LS 5 52 O i 04} ES(ES)
B ~ @ & MO 252 218, 357 432 405 205| 200 39| 308.4
Ty.8 # %® 2205 1921 3109 4044 3799 1763 1958 3307 ! 276.8(90)
& s @ Hh MO 146, 96 418 346 333 320 260| 270 b 2736
Ty. & # %® 1016 859 3833 3335 3114 2838 227.0/ 2560 | 247.8(50)
|

(1) Block (2) Sampling (3) Nematodes (4) Average (5) Total nematodes
(6) Number of stunt nematodes

Table 7. & B #& (m?2)
Amounts of manure applied (per m?)

4. HEAE & MR & ORR

HERm, A0 HE A AsE s O RucInc R %
S B 5 2 (i & | l
A iBEgint SRERE B o BB e @ mﬁ{ﬂﬂ e B
1) A E&FFE- REIBA| m B2
2 HHD 1 o-,@f;%smzmtmr@ T, HEHAR, e ] e
SR, HEE--4PK, ®EEK, E,D,BRX (EE (2), | : |
B) &35 ->BF . R Table 7 TiRd & (1) manure (2) chemical manure (3) CO(NHgz)z -
B0 THS. MEE4 A4 BCFEY, 4 A16HICS (4) P20s (5) (6) K20 (7) organic manure.

o=/ Ei-Fa R L.
BEER LI A R 6 B OB,
cm)pSER LT, LIRS

#fit (0~30

LicbDEE27z. ME

1110 23 BicEAEROIRD, HOHH50 g HOR
§1% Baermann iEiC kD, HBLT, ToOH
CES S SHOMEOBAZHREL, S5ICHADE

X3

K
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BARATETE k. Table 8. £ 2 @& 3 (cm)
2 Ry Stem length (cm)
HADLEIRIEERTE Table 8 £ 5RT =& <, 3 U R S
EDBRAKASIOMER L Y EHSRY, ol  K#® - em
Bl oY G 6.1 o2 T3 6.5
- BRMIKREAFTZRRD S 1. 5 II[ 5.3 oL 6; e -
ZNHEXEORAEELZD M H ItV T R & m 6.5 6.3 6.3 = 5.1
Table 9, 10 DEHBVTH 5. AHRAMITHERBAR S A e

PSR TOBAANBD SN B, —F, KB+ T T
s : a repeat (3) chemi

2IER Tid, R AR & OMINZED SN h-D TR e i

fo. @EBAR, EDBRIEMERIC K TiHss manure—+organic manure (6) no treatment

Table 9. -3 50g b 4#E% (0B 78)

BOBSE R R T, Table 10 IR TEL, Number of total nematodes per 50g soil.
EDBHRARIK BT Tylenchorhynchus 3 %1, < i P TR _
BUT, RHE Tricodorus SSEMEEHTVE. 20 0 A SRR
fOMER T3 B 7B HIEH &0 5 sk, o T e ST 41
LU, X ZREE+2EX T, xzzﬂmfg&é" I 406 619 481 497 416
R I2 e~ T Tylenchorhynchus 1535 Fii/d> L . ok 00 2k 3 3

W BRI S b B, Fio Trichodorus i3, itﬁ ¥ g 445 | 703 548 ¢ 484 420

Table 10. & IBE & # b & F - © B & -
Relation between manures applied and nematodes population density.

iNumber of.| Sampling

total nema.| of nema. Tylenchor. Trichod. | Pratylen. 0. N:
Organic manure 5 211 | gos 329(36.6) | 317(35.3) 1 (0.1) 251(27.0)
Org. + Chem. - 1,644 654 226(34.6) | 134(205) 1 (0.2) 293(44.7)
Chemical marnure 1,336 | 678 338(49.9) | 204(30.1) 4 (0.6) 132(19.4)
E. D B! 969 415 14 (34) | 343(827) 1 (0.2) 57(13.7)
no treatment 1,262 | 518 217(41.9) | 177(34.2) 124(23.9)
(Percentage on total 3rd. repeat) .
E+ERX ClEnmERic k<t 10 % Eimd LT (1) £8F ik
W 5. Pratylenchus (213 - A F B il X hishhor-. #E 19592 bt o =&T7 &7 A % Uiz Hiic,
G LA OB RO MBHE -+ 2P X TERS LT 1960~1961F i 747 £ T R b / FEEB#E =11
EEDH O, HEEHAK TIIESED ShEho7:. Fh 2ERMEL. 1962 T 20 BMIcBR 20
SMEHARCRO M LTNEES5Th 2. T, £/ FREBLE, 7HTHASTRAZHOF I 7 &

Y F 2V ORSRIET M L. RARE - s

5. EYLITHLTRUE /S REEOEERIC {3 Table 11 iERTEBOTHS. T2 FFTw b L

HBIEXAT L/ Fao0HREE LTi=Y v=T Ay TEANE.

Y ¥2T Ay THEERMIC - RS R LS RRXIIBIEXE 2540 T, SOHAD /2 %E
H/IC, KOE OEPMELEZTT 120 hH 5. KIfic DBAZTHMKEELT, BAMARX - L i L. fEo
£/ FRBHOHEMFRIICEY =T H o THESL THBEXERIT4NBO4EE, 170y r OFEEZ
g, TR R E I L THENE 1.5m? E L. RmBEEERELTHPE, N,P.K, B
2T S, TOXSBHAICRDEEZHSHICT 57 BEERBERALK. B ﬁt;:iﬁ#ﬁf“ﬁ, A OB E
BHLUTFD & 513 RRZITIRDOTHI, B2 (Goodey IKitfarhic £ 3), HiADERIEDW
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Table 1. ZE R B O B E & on =
Preceding plants and treatment,
= 1959 1960 ( 1592 6 L7620aM®)
LS ; Test Plant | R M /n =
_ ) _ @ @) ) ®
ZHTHALT 2HEBER FY 2O b+ FHTHST [ T TheT -[ TN v = i Bz D, “B:
- ” | " 2" 5754 ” | & b =
i (3)
o = " E / + E / F i 7 Hal B B
E /JFHKE 2 =

Eﬁ}ﬁ“ﬁi ﬁﬂiﬁ:g b " o ' ” ﬂf M ﬁ

(1) . Robinia pseudacacia L. var. Bessoniana €2) (3) Acacia dealbata

(4) Acacia mollissima (5) Chamaecyparis obtusa (6)na treatment.
THIEL, H#daatl . Infection index=- Sum of scores X100

(2) EBRERE

8 H30H, 500 HICHAZEH L T, Goodey K
BRI OTRARSZ RS L, MEEEEHEEL
7o. #¥EHBiE Table 12 [csrd 2BV THB. THY
THEERIZE 2 FOMERIC L~ THBOE A 0
LL{Z. EDBHERAREMX: b, BN hRER
e : :

Table 12 4 o ® © 4 K &

Goodey Kraic & b s Ps0# & (8 B30H)
The number of Root knot nenatode found
in the root tissues on the 40 days
after the germination.

gt RO pEH) @ @)

iR ‘__"._ﬁ.“_%—cf‘..)_-__j% _W@m
FHRETh o s
Sl e e DR ___”i____ 202 68 / 1
IHTHAY T .
AgRiEDB, M 10 2 | A
E/FWER | 17 23 Tl (s
e 2 FMER | - PRI ek
+E.D.B. 1z 2 Za

(1) number of test plant
(3) larva (4) egg mass

12H18 B IR Z O L2 T o' — i iE <
ferx Hi M L7-02¢ Table 13 TH 3. FHbb,
T AV THMEREE / FEER L TR LI ENE
Hofnbd. Fick / FMfEXIZE DB MBRICENRE

(2) female

RIEHERL T 5.
Table 13. & 7 &8 % (%) (12818RH)
The infection index (%5).
g g (1)
@E;&_J 1 2008 L4 (@
THTH YT z 7
@ pe g 906 596 500 441 | oL
7T AT !
ff RLE.D.B. 104 157 | 250 14| 131
e/ BER, 98 125|227 214 | 128
£ 7 & BER '
SR DR RO 210250 41} 78

Number of plant}<4
EARDELR DO TREL 8 EIT Table 14 ic5R
TEBVTHS. Tbbe /JFHMERIZT AT
FRIHEB LT, H3EEBREOAESRLE. LbL
THIHEX XY, PEOBEDTIVAE.
Table 14. & 3 (cm)

Length of stem
= [a s
7 4 M fE R 5.1,; 6.1 {
?*f@@fzﬁ?s_: 396 | 249 | 312 | 285 | 3L

(12B18RY

7.65 9.0 6.9

e/ % MAER | 298| 121 | 121 | 132 | 193

B/ +HER

1E.D.B. | 464 | 383 25. . 805 | 351

(1) repeat (2) treatmeut (3) average

= ®

1960~1961D 2 FHDOMITH R, HEERL S BT ;
S FENRBIZ1ZEBT, CON, FEMUISHEE
EAc b DS Meloidogyne, Pratyleuchus, Tylenc-
horhynchus, Trichodorus, Criconemoides, © 5 BT
%. ZDWA, Criconemoides %W\ 7= 4 Hiid BEAETF
DEMBICIEL BHLT, TDEEXTH S L i
Criconemoides 2 2 AfiOEE» S B s iz @
ATH5B. LiprL=YDHMEKRTH, TOHRRHBEA
L, FEHLHSPIIT DT 5(Plate 2BYD T
BHOELETHERE L THIONL D. EDMOHFE
RS EiE S MOBBICE Lo TR Aok
ENLEDT, TOEFRBESHTEL, SHOK
KR sicizghd s 5130, Meloidogyne RO
BTHRAKCDOTHE TN TS 5DiE Goodey &
Frankiin (1958)D B 50 3 # 20 T hiT
Acacia #3197, <8 48 (Pinus Caribaea, P.
palustris, . P. radiata, P. sp) t / +*E O 18
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(chamaecyparis sp), 7S+ EHHE S dic h
T30, ThoDHHD Speacies &2 Tt i
LA EHS hicEhTORY. BRELTHEHEINS
Mmﬁmueﬁ@ﬁgmmmmm<ﬂﬁbfw
ﬁ774%$37t/%;¢T$5CLﬁﬁbmwﬂ
'D'CB‘B mﬁ&ﬁﬁifﬁﬁéﬂtﬁﬁﬁ Table 2 TR
FTEL, THYTH, ¥, 2%, =7 O/,
BLO+)THS. LoLLHES (A%, /%, <
V) OEREFHICH LTRSS TR,

Pratylenchus [ DA ARSI T 254 EcH>0T
\& Pratylenchus Vulnus 73 Acacia sp, Buxus sem-
DPeruirens, salix babylonica ic, P. Pratensis 7:
Camellia sinensis, X © iz P. Pratensis? 73 Picea
Jezoensis, P. glehnii [CHET 5 N BEINATH
AN(1958) @A F CRRAFE I E Acacia @ L b
BHIN T Eh, COF B D species T T
Bred b 2 EObDMBBHENLL S THS.

Tylenchorhynchus [& i 2> Tid i 4 Tix Tylenc-
horkyncius sphiPicea sitchensis {CS5ET 5 T & 3R
L& T AV(1958) ERE T iR c oMo a2
HEEBREsh sy, TOWO 1 FEIE Tylenchorhynchus
claytoni THZEZ T L HPSHIEDTNB.DcDf#
DR, ERRTOBMETI C ORBLEEE TR
Ed, R¥, b/F%, v VOMBRUEENICIL
WHEEHIc A BEHBMBETH ST & hibpor.

Trichodorus |8 iC 2Tk A TR A Y, 29, <
Ao ST AT EEF, 2R, T2 HRE, B
=i, MEORDEEEY, RfktBhromtish
THWAZEBHEINTOE S AR TRAE, b/
F, TVHCHELTOACENBHONS. ZOR

DRHEA R EYIC L OTEERRAEEZI SN

3.

Criconemoides J&{Z 1948 [£7 » 1) h RO EADHE
POBRMENTURAFEROBRELRELTE0S
Db T 5. ROETITHER962) 56 E D
BO b roRELTVE. EFT2 0= YEHic
AFLEL T 20%HR LI (Plate 2B) € 0 & 0
Species [TDWTIZEA S M T,

COREDKER, B IUKABFBRAR?(1963) Ok

RO MEHMOBBE LD hicZD o, S gt

BELTWwaZEibhok. HAOBRSEHEDRER
TR COEFRHT SN 5%, hTHIMER GRE

&) (1962)% ©BHC iz X 2 EHE(1961) %5 o 24 &

%,ﬁéoﬁwﬁﬁm%bbTWTma.étﬁE@
MFick>TH R, Briicn, HMEHZKIC
RIS MBS IR T B .,Z\-'z:**ﬂfﬁs 3. TOERH SR
R HREOMEC TR L. 205 (Fig.
L&S)Eﬁgfﬁ‘ﬁLdﬁmT;Of%Hfﬂ%
EEEBH ol BB RAOEETR,
YF TR S ENERT /?mrp;
IR o — v E RS 245, HEEEO
RELBOLEGHEZ O, 25 :-:éuu‘:- T 2HEED
BRACLSEMLLBESIEDNL . HbiKL 38
HHORE, o LHBFEOAEE RS B R TR
fusarium #j, Rhzoctonia i, C, yiindraciadium {2,
Bacteria % 73 & 20T, ChioDEREEID
Conplex T DWW T EeT 3 A4 8085 5., i T&iTa
R EINAHBRKBRIC 2 FRERMIRELCT
XL TLESERMKHEE Lz, SocdFaikndo
&w%mrv/gvmw%*ﬁgw*6V§mu5u
L. TNOHDT LD THS SICERNICHRITT S
-ff--‘;‘:ﬁ‘ji 5.

RBFOEESAIR L MEOHEE HOBAR
BERECLI2TENTELITHS. Fhbb, 22
TR EEBIC ST A Hitho, 8 4 it ToOH
sWTR, THEoRWIcESTELoERED NS
B, MO EESHEIT 10~20cm 75 20~30cm
OREHEBONIEITHS. iR, HEQ961)®
FIAYEEEdAIhy 5y F a2 TOEESGE
AHFE Lo B R T 16~30cm i BB 51, -
EICEDTiE, 120em FTHEZ B i = 1 T
5. HicHiEE1962)W IR B D8 B O FTs
B T2 10~15cm TizD s i, 15~60cm =it
RETLHMLTO AT EZR/EL TS0, MEE
HOBEHDOEESGHFIHBICLOZLDERZEST
H, LT 5~10cm ::mgz;m, IS, FEX cm
ETIC, BIZWFE REHE EHTAESD
T, AL EL, %ﬁlib"jil%}{fia,ﬁsﬂ#i:at%Eﬁj
BRiZifF N 58 2EE XN 5.

A R vk = (Tylenchorhynchus) 75 S6r4 L ¥Hh 5 =
FHEREEO THREDHEEE LT3R
AIfIC B, :ﬁtv«;‘?‘ T ek G- SIETT5

el
P, D

12 L 7

] —

I LT

*§>£

Z2HT lﬂh!-—.s{’—l-p‘:i"a' :d“ SERIBRONG. TD
iﬁ‘-!':‘?i'm%éii, AFOFIEITE HFRHa s L HEELZS
f15. Wehunt(1957)203 % # & b % <) Population
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This paper reports the results of research on the damage caused by plant
parasitic nematades in the forestry nursuries in Fukuoka prefecture in Japan.
The results are summarized as follaws :

1. Species of nematodes found at forestry nursuries in Fukuoka prerecture in
Japan.
Consedering from the dara shown in (Table 1.2) Root-Knot, Reot

lesion,
Stunt, and Stubby-root nematode are considered as the

more important forestry
seedlings species found at the forestry nursuries in Fukuoka Prefecture.‘
2. Symptoms
According to the results of inoculation-experiments and observation at fore-
stry nursuries. The symptoms of forestry seedlings caused by the forementioried

three nematode genus (Root-Knor, Root lesion, Stunt Nematode) are respecti-
vely as follows:

(1) Cotton Root-knot nematode \Meloidgyne incognita acrita)
(a) Host-plants: Pine (Pirus densi flora. P. Thinbergii) (Plate. 1A))
Sugi (Crypromeria japonica) (Big )
Hinokt (Chamaecyparis obrusa)
In the forementioned three plants the growth of stem and needl-leaves are
poor. And the chlorosis, was observed, samil galls are produced on the rgors,
and longitudinal growth of root stoped at the point of gall, and branching,
, was observed.
(b) Host-plant: Acacia mollisima (Plate 1. <)
In this plant poor growth and cilorosis were

observed. And the size of gall
was comparatively large

(2) Root lesion nematodo:
Haost-plant: Sugi {(Crypromeria jeponica)
In this host plant the growth of the above ground part was poor, and the
discoloration was observed. By penetration of this nematode into the root riss-
ues, root were generally restricted.

And the discoloration and decay, but were
recognized without galls (Plate 1. B

(3) Stunt nematode (Tylenchorhynchus claytoni)
Host-plants : Sugi (Crytomeria Japonica)
Matsu (Pinus densifiora. P. thunbergii)

Hinaki (Chamaecyparis obtusa’

In these hosr plants the growth of above ground part was poor.
This ectoparasitic nematode usually kill the tips of raot.
Therefore the growth of root tips often stoped (Plate 1. D)
(Plate 3. R) or root tip, was injured (Plate 3. @)

e — ———

* the result obtained by some experiments are as rfollows:
(1) Total soil nematodes distributed largely ar depih of 5-10 cm in clultivared

soil, and the nematodes in 0~ 30 cm depth occupied about 90 % of nematode
found in 0~60 cm depth.

1
|

3. Seme researches on the Ecologv of nemarodes attacked the forestry Seedlings. i ;
|
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(2) Total nematodes increased gradually from SPring to autumn. maximam

number was occured in Octover, and minimum in December.( Fig.4)

Seasonal variation of stunt nematode resemebled o these of tortal nematodes
3) On sioped forestry nursries, stunt nematode was much at the place in where
soil water fow. for example the hollows.
+) Effects of chemical or organic

manure application upon the population density
of soil nematodes were

examined in the pots in which pine seedlings were

after application. The results obtained by these experi-

as follows: (Tabje 8. 9. 10)

a_"Organic manure application seem to increase the number of total nematodes

(b) No manuer or chemica] manure application seems to increase the density
of stunt nematode up to 9~10% than organic manure.

¢) Organic manure ~chemical maure appiication seems to decrease the density

Trichodorus sp.; down 10 ‘o than no manure.

mical manure apphication Seems

free-leveing nematodes. but organic

increase the density of those nematodes.

(e) E. D. B~fumigation seems
and increase stubby-root

Zrown Ior eight month

Ments were

of stubby-roct nematode
(d) Crganic manure+che to increase the density
of rapacious and

manure pot seems To

Lo decrease stunt nematode {Tylenchorhynchus),

nematode ( Trichodorus)

(3) Comparision the damage at field where A
years, with that of Hinoki.
Knot nematode.

cacia was grown succesively for 2
Referring with the damage caused by the roat
a) The infection mean index of Acacia which sow
more iarge than that of Hinoki (Table 13)

(b) At the field in' which Acacia were grown Successively for 2 vears root knot
nematode in rootv tissue was numercus than that of Hinoki field (Table 12),

and growth of the test plant (Acacia) was poor (Table 14)

ed in field as test plant was
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Plate

Plate

Plate

Plate

1
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Explanation of plates

TUHOFXIT 2y Fa

Cotton root-knot nematode galls on root of pine.

FI s Fa oy

root decay of Sugi seedling caused by root lesion nematode

(Pratylenchus Sp.).

TN T THVYTOEF 2T €590 E

i
i

o

Cotton root-knot nematode galls on root of Adeacia mollisima.

g
q

A2 P RTFTRF—FCIZ Ty

‘ai

i

EEDHES

Root of pine seedling injured by stunt nematode
(Tvienchorhynchus).
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Plate 2 A: R 2 ¥ bz b—F Tt B /3B DRED
Root of Hinoki (Chamaecyparis obtusa) seedling inijured
by stunt nematode.

Plate 2 B = Y#BERBCHEL TW3 I ¥ 7 & = b — & (Criconemoides Sp.)
Ring nematode (Criconemoides Sp.), feeding on the root
tips of a pine seedling.

Plate 2 C: X2 b v Fa v 3= EOHER
The field of Pine seedlings attacked by stunt nematode.

late 2 D: A2 bty 5= Dc k5 HES

Pine seedling attacked by Stunt nematode.
A:normal seedling B, C: The seedling injured by stunt
nematode.
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Plate 3 A

Plate 3 B

Plate 3 C

Plate 3 D:

o PR . = T
£f = T 1 =

Normal new root tips.
AFY PR InslE (V&)
Young root tips atta-cked by stunt nematode,

AZ bV Fa U

Suffered root is injured by stunt nematode.
AXHEERTCFELTWIRAZY tA Tt —FDHR=E

The mass of stunt nematode, feeding on the root iips
Sugi seedlings.
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Stunt nematcde feeding on

o

the root tip of a Pine seedling.
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longitudinal section of root rissue, Cotton root-knot nemotode
in the root tissue of Acacia mollisima (3rd stage larvae).
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Root lesion nematode in the root tissue of Sugi seedling.
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