EFLEEKCBTZ2X - v/ ¥
Syt A e A A

(B 52 5 Bk EAEEASR (58 1 90)

"] H 5L
a—? t_‘i% E\ _a 2

I.Iz U &

55 2 UCHE R AL 2 o3BT 454 % R O R X AT ED A BT LT, Wb E)) % ik
FTHFRD 1L L THILIEE25EH Sh, £HHETHABRMASHDOND L 21T, REROMIKLL
PVIRER S, ol TEIERHROmERT b 2R IR L2205 HKETH D,

MINEEE ORI, NCHEEBINEF IS ETCIcEzL LTI I >V gHoRER BRI, WA
WARBED LR TabhTvd, INOORREEE T L, UETDRIBIE, LEEAFCL
THIRY OREPESNBH AR L, F7, WU, FU HERTLWH LS L@-HERZRTHAGL L
TR TR, I DA BIEEE &0, HEEOE, IR S AOBESFOR IS5 L BbhD,
XD REERE, WIS O L O AT h, BEEEWANETTD, $722%< OREROM
EBRBEIN TV L2MiEHbDE XD,

EHELOERL TV 5EEH I T 2 HIERBH O /2 HT, SEHLEEKCIHST S 2F - & /7 F50E
WalBbiiti 4 F2RML, UTCE~% X5 YMoilEx £ E S5 HELZEL /20T, 5FETOHR
AHHEE LT DELDHIEITLT

Z ORBHII ICRI A B & FREN7E P ALEEEM R L LT, MR X5 W RO KEROHEK
DUFERETHLEAMELT, 1961 FHRCEHFSO 1 AKEIT X » THuE Siviz, £ OREGK
BB A I TIC L it - TEMIL 7,

BROE MR A E OIS ROBETE BN E Lizizdi, BIFICi~<% X5 2Rl
WMELEDVDH 72, 4 HBITIEAFOSYIOFEEIT S 512 LR D RIFLEED 71T, FHKIC R
Lk /7 # 35 BULAEVICHEING Z L ATFHINDITE o 72, Fi:, MERHGERE S SRR
> TEEZ SO IR ORFPERINDZCES2DT, whid BB LIz 1965 FHFiCe /7 2R
(LT, SHERAFIOVTHB T Lic L7,

EBIT, FEHITT X SHRADIRELHTOBEIBIVR AL 5 57200, HIEORGIRE L KE L OGRS
U DEEFT OV TREET R 2720T, TRLOHERLHbETHE TS,

(1) BAFESH KR HBURER - R¥EHL
(2) BAPEB T R IR A E



— 116 — MERBIL IS 5101 %7

I. Kb & CRBRTE

o—1. & B b

REfE - AL LSS L BT F L LT, T AR PN L AR 7 A b/ LB

Slfge oo T OHUK O KBV PR 10.5°C, 4ERE/KHERY 2,000 mm TH %,

g+ - B A U L L LTRSS o0 HESE R 0 LI o v LA o IS 2§ 5. Plot A 35X TF

Bidbfi S 70°E, fFixl 30°, Plot C 3 X UDIIHHE, it 30° T, WHN LML THHE LIiChiE
T 5. iBEE 800m, HAERBOMER XU EEZRME TS ETH D, HiiEbie /7 XU =2v v
= F DORREEHBKRTD -7,

0—2. MAEREBROFTE

HBBTEIRFH IO /£ L L, 196143 AR ICAF XU / $% 1 F3&i2 1.2X1.5m

(5,500 7 /ha) DFUHlie L, HH5ix 30x30X30cm & L7z, AL 244H (1—1, SHFERME, i
A¥, EE) &, b/ FTE3EEE (1—2, E4) 2.

MBRIXIx Plot A (1, 34EHIGNY), Plot B (34 HIN), Plot C (14:HEN) & Plot D (f&
) @ 4 Plot L, < 0ELIIFFARbENo7,

WMz 2 ¥ 5 X e 7 20 FR B &L, Plot A HX05 C iz 1961 4 3 J o kiskiic ER IR
@1% (6—4—3, 11# 15g) % 1ADHh 12 AEREH,S 15cm, HX 10cm (ZJFi 4 »PHC 3
@3 ohiLice ZDf% Plot A XU B (X 1963 4 4 o RHPENHT, @ 1% (24—16—11) 14D
720 100 g ZEGE D OFUOE T, T 10cm Ml L7z,

TAD A 17 TR o7,

TREFROBIEEH 4 ~7 RICHME LRI, M@k I CREDEE (BT 10cm) OBEIELRITE-
720 MERMARIARIZAU/ZTAID, ZOMOIRIC X D8E AT T THEH» BRI L 72,

OI—-3. TEBICHENHSWHZE

TIROFERMES 5 L O [ ARIRAE D PR BN - HRIRF S & FH v, FLBR R 0B 50 SRR 3 % il v

72o
Ceevene el 4, Ne----e- Kiepaur j:;, P------1—2—4 amino-naphtolsulfon #§ (HCIO4 E&#E) 12 Xk
% molybdenblue o}t {77559, K:ooooe Ik, Ca XU Mg (NHy)sS #HvwT Mn #[R3¥:1%

Versenate % Hiv 72, Effitt Ca 35108 Mg 3 N KCl 2l (2.5 f51)) iC 2w TEREZFTE -7,

AFX¥H X / FOFEOSHAENI TN D, BRRMERHT &E A2 ST ISR L2 TER O h X
DG RIRL, 60°C TEBREIGEI LI, A F¥OSHEREREREMTE LIk - T, e H—
Vb Sk E—E 5L T, SHEEOMSIIT R 72, A BT HeSO,—HNO3—HCIO®N ¢
R IK A% Bk ik Tl B 178 5 7,

m =+ =

M—1. WA - IrEEE S L OHEE
B L EI VTN Pwton~n B3 (REETAR F Y A fbbig s X OMMEA F VbR o s

B, BEREAD) IR D



FI1EX T HOoBHBARREOHYHMHEY

Table 1. Physical properties of soil in natural condition.
% ; ] = = e ; 54 R KB
N 1 B R BAEAE | | e KR
HEES | B A | e Water percolation rate AHWE . Water holding e content of
3 (cc/min) Porosity % capacity % G fresh soil %
Profe | origon | CPR from Alfter oy |VOme g ke | w | & om | R | AT v om | ® &
No. surface 5 4% | 1541 | weight Fine |Coarse . mum .
(cm) 5 min 15 min Average pore pore Total | Volume | Weight % Volume | Weight
A, 18—22 38 36 37 51 62 14 76 75 151 1 67 134
1 Bi 25—29 [ 5 6 65 59 13 72 71 111 1 65 102
B 45—49 61 60 61 58 40 35 75 69 123 6 53 94
2 B (Upper) 18—22 14 13 14 74 56 14 70 66 88 61 81
B (Lower) 35—39 15 15 15 61 48 25 73 69 117 59 100
Fe2k + K o bt ¥ M & H
able 2, emical properties of soil. =1 On dry basis
Table 2. Chemical i f soil #Md7- v On dry basi
. A T v B
WEES| B M | R2| R E | ® K | C-Nit | mmE Exch. 02 N s P | gt pH
(m.e. /100 g) ‘Py0y:
Depth X Exch. - e & | absorp-
Prof. Layer from C N C/IN acidity 5 X # b #oY Y v ER Hon’s H;0 Kl
. s ffici- 1:2.5
No. Horizon sx(lgssze % % Y, Ca0 MgO K:O P;O, coz rfécx ( )
H 10—18 46,5 1.43 32.5 21.7 10.5 6. 46 609 402 —_ 3.80 3.30
1 Ag 18—22 12.3 0. 48 25.6 79.4 0. 63 0. 69 131 10 1080 4,20 3. 60
B: 25—40° 5,62 . 0. 25 22.5 53..1 0,15 0,16 | 96 2 1510 4. 40 4.10
B 45—55 3.97 0. 15 26.5 20.5 0.12 0.12 70 4 1640 4, 60 4,40
H 4—12 49,0 1.64 29.9 19.8 12.0 6.77 621 195 — 3.90 3.40
2 A, 13—16 9.76 0. 3 25.0 71.1 0.68 0.57 124 13 790 4,00 3.50
B (Upper) | 18—35 4,32 0.17 25.4 78.2 0.23 0. 40 88 | 3 1290 4,60 4.10
B (Lower) 40—50 3.52 0. 18 20,7 45,0 0.21 0.25 64 5 1400 4,70 4, 20

GEX - H) EENMWWE* /A - L IWEEITGE

— LT —
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Prof.1 (B&#f{~MiAT L) o (i, Plot A XWX B owfif])

L 1~2cm, =¥ ¥<*, b/ FORGHEE,

F 7~8cm, |a_EBEF555,

H 8cm, 7.5YR 2/1%, ‘greasy, i,

A; 2~6cm, 7.5 YR 3/4, BEECIHRINIERBABIRIC S Hi, massive, ExL, BIEL, &,
i, %%, Bl &OBERM,

B, 22~26cm, 7.5 YR 5/8, 4#4/8, massive, B L, #3E L, B, 1, %S, By & OBRH,

By 15cm, 7.5 YR 5/6, massive, B/ L, #HEt, T 555, ¥, HBFD.

ftide-ee (WAWE) = #7452, $1F=22, THE2, /JUYYF1, V271, #11Y
4371, RRAF¥1, Yo HT T 1,

Prof.2 (&#f~W)fTLk) - (hrfE, Plot C X8 D o)

L 1~2cm, =¥ ¥<%, b/ FORGMIE,

F 1~2cm, [F_ BB

H 8~10cm, 7.5 YR 2/1, greasy, i,

Ap 2~3cm, 7.5 YR 5/3, BHICH SN0 BEIRIC 51, massive, B L, #EL, 6%,
i, B%%, BLOBERY,

B 35cm, 7.5 YR 5/8, &8, L, BiEt, B, 1, RFRP~D,

fitidg -+ Prof. 1 ITIZIEM Lo

m—2. EBEeMEb UM

HIROBELEIHERS X EMRE LI ~3 R ICEIRICRET 0 TH 5,

HIREEARBMVThLRELCEL, HETH o7, MRV Bl BUTRWL B BiaRs
T, BEAREDDLL, HEOEHEITRRTH - 1.

THIE O HEVSEBIEEZ 2L Twicil d22b 5T EH Ca0 X0t MgO &FRITAEL, i,
N/5 HCl W KO H XU PO BHENBE LB ~ND L, WHLEBHLLAFVLZ EBEH SN,
INLOEEES SO 1L AFHA®BRKERORMER Y A2V THRIEL 22 & RO BERIZ & L T v

FEI3X + <3
Table 3. Texture of soil.
wEEs | B R ¥ Sand % mow | oW o+ b
H O ® Mmoo =1, ‘ .
Pl;;(f)' Horizon Coarse Fine T (ﬁ)?‘.al Silt Clay Texture
. sand sand % %
Az 10 16 26 35 39 1IC
1 B1 10 15 25 34 41 1C
B - 10 17 27 37 36 1C
Ag 11 16 27 34 39 Ic
2 B (Upper) 15 16 31 29 40 1IC
B (Lower) 10 17 27 32 41 IC

* BLRIRMKERNSEFBRMG FELEK” (1960) 2 vk, UWTFR T,



B RIRRE D Bt
Fig. 1 Physical properties of soil in na-

tural condition.

(S: fine soil, G: gravel, R: root,
W : moisture content of fresh soil,

Wmaz: water holding capacity,

Anmin: air minimum].

PRCITRKX XA
B KXXXXXD
Upper: SIS

7

BRI Thbifmtx 8L, Eift CaO 3 X0t MgO 8 RII/NE 572, N/5 HCL Wi POy
BIT KO 20T, hoFH R ik vo ok bBazhiz s L v, POs SHERIZE QDX
VWi, KO BHERIIFHEIGEVOTIRERW A E Bbhi,

V. AXOKRICH S IZTHIENDEE (R R X OEE(1))

V—1. BE&ZAHLUER

T4 1961 £ 5 A THOPRMFAEDO LV IT, SKOAFHAKL, BELLEELLDLEDN
BHEDRENS D bivis, LLias, HELALORARL, $3KETIEELRLE (8
PRWEEZT T, ERREOHENZD Shizb D 3ERAE LTRILE).

DAz BUM 20 0 TE IR BRERHERRD LN 7.

HAHERNC R T2 AFORBIIFEL4~5 KRB IUTE2~3RTTRTEEI TH S,

V—2. ZFICxT 3%

AFDPFERITE JITFTHLRIE, EEESICESEAMIEOVWThOBALHED x STid b
2, ERILBRERELDTHETH o . 45 BOL EERSITIBAKERIZ, Plot D (LK) ikt
~% &, Plot A (JH#KF « 3SFEHMIEK) X164 cm (94% (EEEKLRERICHT 5%, TR,
28 mm (73%), Plot B (34 HMIMEK) 13 126 cm (72%), 17mm (40%), Plot C (HEHMHHEIEK) X
98cm (56%), 15mm (39%) DA% RL .

NBOEMIK OREL, EbDTRFRNL, RIFLIIHEHICHT 5RRO A LK O R EIC
EEHETSENR KD,

SETOEN BT 5 EERLRFAEOHE R TIE, —HHTH F Y AL LIRICHT 5 2 ¥ OREIZ—IC
HED IV EShTWS, ZORBMD 4 ERORBTIE, BHELEXDZFOEEE, BRAFOI
EPREZVLITEELZCCTRSLIRELVX XS,

FEOFRE, F P bRy THEEEE,EMIE, BIRCX > TRRZWH U5 L ke
LD LOWRKEEATRLIEDIDEVE XS, LALEAD, ZORBRIMOHIROEERCHEONE LS
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Table 4. Annual height and basal
37 S <R 19614 3 A 1961411
Sy b Nos. of stand Mar., 1961 Nov., 1961
poe | [ BEBET e o | mseme | w0 wm | sooes
Dead and . Basal . Basal
Planted injured Measured Height diameter Height diameter
37 7 79 15
A 47 11 36 33—42 5-8 57—100 10—20
(100) (100) (140) (136)
f 38 7 62 12
B 48 ! 10 38 32—43 6—7 15—84 9—15
i (102) (100) (109) (109)
! 36 8 g6 | 15
C 48 | 9 39 32—43 6—11 60—118 9—23
E 97) (114) (151) (136)
1
' ; | b 7 57 o
D 46 8 j 38 32—43 5—10 45—80 8—15
j ; (100) (100) (100) (100)
% Remarks: % Height.----- cm, [E.#% Diameter------ mm
7r v A Plot A------19614 3 A 35 X 1’19634 4 A,  Fertilized in Mar., 1961

and Apr., 1963.

= v b B Plot Be----- 19634 4 HJiil", Fertilized in Apr., 1963.

e A ¥ O

i

o #owE

Table 5. Annual height and basal
1 4R 4 3
Sm oy b 1st year 2nd year 3rd
Plot W@ HATETE Bow | HTEE B
P Basal . Basal .
Height diameter Height 1 diameter Height
42 8 73 18 103
A 20—61 2—15 29—111 10—28 51—138
(210) (200) (148) (200) (163)
24 5 55 13 107
B 10—45 1—8 23—97 5—22 48—153
(120) (125) (114) (144) (170)
50 7 75 17 83
C 20—83 3—14 48—122 12—27 33—133
(250) (175) (153) (189) (132)
20 4 49 9 63
D 8—47 2—7 24—76 2—16" 31—126
(100) (100) (100) (100) (100)

flE#E3¥ 4% L7 L. Remarks are same as Table 4.



diameter growth of C. japonica.

FEHLUEEHRIZ ST B A F - v /7 24k (I - K5 —121 —
F kK O W o B & |
diameter of C. japonica. ‘
19634 4 J 19644 4 A 19654F. 3 A
Apr., 1963 Apr., 1964 Mar., 1965
B FRICIE R B IRTEE loEE e | B | ARTTER JOE=Ti=kES
. Basal . Basal Diameter . Basal Diameter
Helght' diameter Height diameter at breast Height dianmieter at breast
152 | 33 255 51 24 375 73 43
117—195 22—48 166318 35—71 7—44 272—438 45—100 22—78
(143)7- | (165) (151) (159) (240) (178) (162) (240)
17 25 224 2 16 338 62 33
75-—,L§0 18—35 141—286 21—55 5—32 196 —408 35—78 14—39
(110) (125) (133) (131) (160) (160) (138) (183)
161 32 244 48 20 308 61 31
123—2§2 23—50. 181—324 30—78 9—52 190—414 43—89 12—57
(152)° (160) (144) (150) (200) (146) (136) (172)
6. | 20 169 32 10 " 21 45 18
70—143 i 15-—29: 111—233 23—48 0—18 145—329 28--5.& 6‘—-29
(100) ' (100)s 1| (100) (100) (100) _(100) (100§ (100)
vy FC Plot C------ 19614 3 A, Fertilized in Mar., 1961.
7w v b D Plot D-----EHfif8, Unfertilized. - )
# v 3 NOBTENBNEE, Hahlt/ MM, Figures in parentheses are fertilizer efficiency
indexes, fertilized/unfertilized %.
kK X U R T HE & K E

4 EHORE &5

& 4 4E 4 S
year: 4th yea Total growth during 4 years
RTER B & RTERE B E #t (=) RITEE
Basal ”» Basal Diameter . Basal
" digdmeter Height diameter at breast Helgh? diameter
18 120 22 19 338 66
2—35 81—160 10—35 8—34 237—401 38—92
(150) (286) (170) (238) (194) (173)
17 114 20 17 300 55
7—29 54—154 11—-30 5—28 160—373 29—-71
(141) (271) (154) (213) (173) (144)
16 64 13 11 272 53
4—28 23—136 7—24 3—21 154—371 36—80
(133) (152) (100) (137) (156) (139)
12 42 13 8 174 38
5—23 12—96 5—23 3—16 108—392 23—51
(100) (100) (100) (100) (100) (100)
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4 _____________________________________
m 70~ R~ - e e e e e e
mm
60 —— Y\ 1---—-- A —————_————————
3 I —_ — L
50 R R R === -
o -
) ; N iy
I AN\ A N\ S AT '
G |
N N« 2. /
N i e . ot ot
BN - I ] | {30 yeur
— — 4 Growth of — L - !
—] ] e H H = U
— e N e [ Ry éém-
L e 1 | . — — — ] { Growth of
— 1 — >Gr0wth of —_ — |17 2nd year
7 — 7 — f 2nd year 7 — Z L] ,:
}Gmwthof 0--A - / T
' P ) styenn . % « 73@$f
Height of \ Busal diameter
. seédling. ’; of seedling,
Plot A PlotB PlotC PlotD PlotA PlotB PlotC Plot.D
H2N A¥OBREKE FIR AFORTEERER
Fig. 2 Height growth of C. japonica. Fig. 3 Basal diameter growth of C. ja-
Remark: arrow shows the fertiliza- ponica.
tion. Remark: arrow shows the ferti-
lization.

I, R YL TRERC TR GBS TR TH 5. SO A LRI E Do T, RERN
LIEVICTRLEMET 2ICo0 T, TORESMEIN, INBAFORREXMETSHENERT L&
BAREMAE 2 B, (LFHIEE 2 SHEE SN B IMR PV AT 5 5TEH O BITFEIRIC X - TH
WIBELTD, IOWMEREDLSKAFORECEREES X I1E T35 %ORBER- THELL
Vo

A FERHT VT DHEINMBRT S £ TR % < OFBRTIE 3 X IR EFAFEN T b T 5238, e
i, IEHtORE, IS g, SR, EAWBICY Y FHFOMBICX - T, MEERE
PILDDEEBLLND, E, IWERERTHHACH, WER GEREKORE &/ BIEK 0K E &,
%) PEFERELT 5, 0%, IEUFERE L DICKEROMMD S THET 2R X T, B
OFMidENENDIBHIT X » THER D OEESLEBNS,

4G ETORBEERO LD THIHBEM 2723 05 X OCEFRAE DR RD- 10717 19)-37) 39)-4356) 2
BETDL, BRROAX LHERO R X TIRNEHTEE TN D & 5 MADEZ LDV, SEROIKED
ZTVERORAF T, KEEOMIMITROAFITIHRDEVBEUHLAFED, T, o+ EiiHEE
HITH 3 & R IR TR 522 Tl3 eV 2%, KEROEIMIV- 5L ALk E 5 L5
b,

SEGEA L e A MBI S TRV A, A LA TRRORF EEZ NS, EiD X 51,
SHOBEBBCABMEHRSE ST 505, 4 F TORBIIIETIER S LOEE RO Fh b
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P »
—~

EEILEBRCHT B AF - b 7 2 EKIGIEER G « K%) —123 —

IHRTREDDLENVZ KD,

GETOE L ORI XCFHEMDI DT, A FRIRITH 3 2 FEIES R — B W e DT TIIHE
BERD o b REL, FHOKBL & BITETTHHASED ONEBHENEDDTE . IEHOFESH
FIRZENE & UL 72354, Bs, Bec BHIED X 5 iICBMR +38TI3 1~6 47*, Bo(d), Bo, Bib B Li%
DX 5 IEE LTI 1~5 % i8hic > THR ) DB A BN S, WHIZ OV TSSO RL 5
ISR R DEEV D, HBETIE 2~3 E£BEOHEMRL - &b E V. HIKSDIH L TR 1
TN E L, M DI SEOLTH 5%, LT LIRS K E L, W
HARWEV S, KiEd XOV/NGO XILFR T TRMIERIL Be B3R Bo MARICEX56%, &
KWRERETCISHERT Bo(d) B8 Bo BRI D AZVHlZMEL V5, ZhitiL T
FORIKBERTOHITE Bo(d)A L5k Be B LR X 0 IUhiEE, KREROMMAAEL, ik, HH
BELEV VS, ’

SHEOEE LOFER T, Plot C (HMEHIAK) 134K % 35 o THMIEEIEKIE T 2R L A, 4
FDD7e ) DI RRD BT,

AL RSOV Tk, EEIEEE AW HBHIR S D, EROROFREHEATE L, HEE LTl
IEL 723540, HEIRE%E 2 ~ 3 5l T 10~20% BRELWLEISICINETES EERS I OEX
BREOEMCEEE>T, FALx BIEMEZRDHEVGEERS V. £, £B2EIFE Lgack~
T, —#HEELEL, 2~3EDEBIRCE > TREEFML 754D, FERITTAD & 8258y
BADE .

UL, EIREFAU LT, SHIEIRICE > THIDEIRIAL TW A5 413, MEGhizdn
WASEIEDE R X OBITE U CH YR ISR bivd,

SRIOEELORRTIE, 3EHDEBIEK LIEIEIC X 5 KEZD NS X Ik oM AL, b
DTTAD 2 TH oo ERRTMEHBIEMI, £2E-> THRROFEICL Lo TLEVIERERN
MR BEMETTHEESVL 5 CBbhs, SEOE T, Pt A (1, 34EHMIEK) $XUB
(BEEAMMIEK) ki) 5 3EHDMMIIN, P, KOBBHHKFOWERTH-70, 4EROLKE
Zixthth Plot C (HEHMEIER) % EES#RERL. SEAMIIEE OREDIMR T 5
DIEE B OB E I T IR L i 8%, SRR & U Tl iiie 3 & OGEIR ot A RN ©
HHELTD, EMAMTIMIEEEOHE 2T 5 &g, MEESEIEL D 1~ 2££500 523,
MENEEIXZ < L iudie St LT, ERNCATHRENTIERV A LEL b5,

V. e/ XOBRIEB SIETHRIEOFE ERB XUHE02))

V—1. BREB/HLUHER

Al (IV—1] @ 1961 £FEOEEFEC I BHFIIL / FITOVTELBOONh ot T D &I,
ZOXS BHECHT BEINREE 7 FRAF IV IREVZLRTRTIOLEVR LS, i, LR
Mz BUTE TR LWEITRD Shiih o Tz,

HFUERC BT 5 / FORRIIFE6 ~TH, Fa4~5_CTRT LRI TH5,

* ZOMENDLEBDORLVHEEDLH 5,
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Table 6. Annual height and basal
A 7 N 19614 3 f) 19614
o Nos. of stand Mar., 1961 Nov.,
Try b
po¢ | M [EEEED | ow wm | momew | B @
Dead and . Basal .
Planted injured Measured Height diameter Height
37 6 52
A 47 - 4 43 30—43 4—8 43—75
(97) (100) (106)
37 6 47
B 49 5 44 31—46 47 37—58
(97) (100) (96)
38 6 58
C 48 17 31 30—43 5—9 37—79
(100) (100) (118)
38 6 49
D 47 8 39 30—46 4—7 37—66
(100) (100) (100)

fisEIXE 4% L [FIU, Remarks are same as Table 4.

BTR v /7 #0040 kEES XT

Table 7. Annual height and basal diameter growth
1961411 8 19654 4 19634 4 B
. Nov., 1961 Apr., 1963 Apr., 1964
7ry b
Plot | B | HEEE | B W | BTE® | B & | BrE#
. Basal - Basal . Basal
Height diameter Height diameter Height diameter
15 3 40 8 45 8
A 7—42 1—7 17—67 1—15 24—67 3—19
(136) (150) (174) (200) (128) (114)
10 2 34 7 44 8
B 4—19 1—6 10—58 2—12 20—74 1—19
(CIY) (100) (134) (175) (126) (114)
20 4 43 8 49 9
C 5—39 1—6 27—62 2—15 29—69 4—22
(182) (200) (187) (200) (140) (129)
11 2 23 4 35 7 -
D 3—26 1—5 2—49 1—10 10—62 1—14
(100) (100) (100) (100) (100) (100)

{135 4 K L F L., Remarks are same as Table 4.

V—2.

b/ %I 9 2B

b/ *ORERHIIETIEIROZENE, WO E Plot AGEEN: « 3 4 [ MENX) % X O Plot C
(HEESEIRK) © 1~ 24EHORERF I OIHERICRONZ X5 D & 5 RIEB R D S h 7z
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! Bow o R o B &
: diameter of C. obtusa.
114 19634F 4 Ji 19644F 4 B 19654 3 B
1961 Apr., 1963 Apr., 1964 Mar., 1965
, RICE B & RITEF i [z} RoC B % #f @ | RoTE R
! Basal . Basal . Basal . Basal
diameter Height diameter Height diameter - Height diameter
9 92 17 137 25 192 35
8—13 66—126 9—24 100—178 13—41 157—223 80—60
(112) (128) (124) (128) (132) (127) (140)
8 81 15 125 23 182 32
6—11 51—109 8—21 77—183 12—37 130—255 18—51
(100) (113) (125) Q17) (121) (121) (128)
i 10 101 18 150 27 200 34
: 8—12 74—141 12—24 123—198 20—39 158—239 25—47
|
! (125) (140) (150) (140) (142) (132) (136)
8 72 12 107 19 151 25
6—10 49—94 8—17 65—146 11—29 8?—200 13—38
(100) .(100) (100) (100) (100) (100) (100)
|
| oo E £k B 510 """"""""""""
: of C. obtusa.
: 4 FROREAFT IR B 0 I <
11\265'/4: 1396Hé Total growth ?o;' 4
ar., years
B W RoTEE B & RO £ (5] S 900 My B
\ : Basal : Basal :
b Height diameter Height growth b rowth of
55 10 155 29 N .
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KR AFXFOHEDHR
Table 8. Composition of C. japonica needle.
E#éizv On dry basis

ey b| C N P K Ca Mg
Plot % % % % % % C/N N/P N/K | N/Ca K/P

196344 A Apr., 1963

A 53.7] 1.46| 0.12 1. 08 0. 48| 0.13 36. 8 12, 2| 1, 4] 3.0 9.0

B 52.3] 1.46] 0.11 1. 04 0, 46| 0. 16 35.8 13.3 1.5 3 9.5

C 53.1 1.59 0. 14 1. 10 0. 59| 0. 13| 33. 4 11. 4 1. 4] 2.7 7.9

D 53.2] 1.35 O.11 0. 93] 0. 58 0.15 39. 4 12. 3] 1. 5] 8.5
19644 4 A Apr., 1964

A 55,7 1.46] 0.20 1.71 0. 52 0. 16 38. 2 7. 3] 0.9 2.8 8.5

B 55.6| 1.44| 0. 20 1. 49| 0. 50 0.18 38.6 7.2 1.0 2.9 7.5

C 55.6| 1.22] 0.17 1. 22 0. 72 0. 17 45,6 7.2 1.0 1.7 7.2

D 54.0] 1.09/ 0.13 0. 98] 0. 73] 0.17 49, 5 8.4 1.1 1.5 7.5
1965423 § Mar., 1965

A 49.3| 1.26f 0.17 1. 53] 0. 48| 0. 25| 39.1 7. 4 0.8 2.6 9.0

B 51.5] 1.20] 0.17 1. 35 0. 54| 0.27 42.9| 7.1 0.9 2.2 8.0

C 52.9] 1.20| 0. 14 0.98 0. 80 0. 24 44,1 8.6 1.2 1.5 7.0

D 52.4| 1.15| 0.12 0. 84 0.72 0. 29| 45.6 9.6 1. 4 1.6 7.0

E#E138E 4E L L. Remarks are same as Table 4.

ZhHDRERIZ, UTIRIE~R5 X 5ELOFNBERD BB, SBRANCIIIEI X - TRERI
KFBOKE bT>T, HROHEDTD N, P, K SHROLM, F/EARS (—HEFARE) o
KRS BN, ThHDERMIER &EGEX, §ibb, 24ED Plot A 5XUCE Plot B k&
VD, 3~44EE®D Plot A, B X0 C & Plot D OHBKIL L > THLPTHS 5, SHIT, SEE
ICHFB Plot A 35X 0 B & Plot C Of#id 3 EEDMIEOHEEXPLSLTRL TS EVR XS,
F7c, HEEMENALD Plot B 35X D 2RI 5L, BMEDLLEES Plot B it Plot D b N,
KEFRDBE -2 &1, BRRELHEORSEFRI OV TRKOEMEZTL T3 X5 KR bh
%, '

LasLiehs, B24ED Plot A 5X0'C o N, P £F%, Plot A X' B i kiF2EIEE
D K SHEREICLEERCES TS N, K B2 L ) OHEZRL TV 20bbT, KEE
BT LR LARIAr» 5722 EICELOFINBED LT,

$1ED Ca HLU Mg SHE LIPS X COREOBRICOWTIE, Ed0 N, P, K 0fé & Rk
W 2175 o 1288, ChOOEER NP X OREOBERILEED LTt ) OMESH B,
—SEDMHMEZRD B LIAEETH -7z, T '

BEHOEHERILIZ OV T, FEEE D4 Plot MOMEDIBII/NE 25 7cdd, SAFICAERERICIE -
~B LM X B REREOHAILE Bt o T C/N, N/P, N/K EABA %R LTV 5HERELDHTE
P otze Eiz, N/Ca, K/P HIZOWTRERT 254D LIZLIERDIAS, HiStD 5 < aipciz—
FEOMERE BV LIER#ETH 5 72, ' R '
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FhLFhiEie bk e Bbhb,

VI—2. b/XHEOBHSEFEBLUCEHEL

b/ ¥ OESMOBERIIFIRTTRT LRI TH S,

E/#DEDO N, P, K BRERE24EED N KOWTIEL LTRSS - 7228, FOMoBainT
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Z, B3~4FETHTFS Plot A 5L B & Plot C OEIIE3EHOMIEOHEZED x 5 iR
LTwdEnx ks, ZOHAKR, K IREZBIEERZ N, PIREEEMEZAD x 5 TP - bt
BAEECRVWTELLRIL 2T &1, Plot C Rk F A HEEMIEOBMC X 5D TREVWIALE
bhd,

b/ ¥$t%ED Ca RENMHEIC X > TR ERTHENEL, Fh, Mg BEI—F0oHmEZRWE
LiEd o7z, Ca JREEICDVTIdE 2 EENIHEIE & DRIRIBA S TR L, F4 4B Plot C X U°
DoV TR Z RO - ohd, 2fFCii bR N, P, K REOHELRROLEKEZTRS Z &
Tk oT, EROERREHCEDON LS, o

CHBOHEORFIRE LK L OBEME, XEPCANEEMER & EEK & OEIT X - T,
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EIR b/ +0EOHEK
Table 9. Composition of C. obtusa needle.
BdH7-h On dry basis

C N P K Ca Mg

Plot % | % % % % % C/N | N/P | N/K N/§a K/P
19634£ 4 § Apr., 1963

A 55.0/ 1.38] 0.12 0.70| 0.61 0.12|  39.9 11.5 2.0 2.3 . 8

B 53.3| 1.38] 0.10] 0.67] 0.68 0.12]  38.6 13.8 2.1 2.0 7

C 53.4| 1.30] 0.11 0.73] 0.67] 0.12  4l.1 11.8 1.8 1.8 .6

D 53.3|, 1.26| 0.087| 0.68  0.66] .0.13]  42.3 14.5 1.9 1.9 .8
19644 4 § Apr., 1964

A 56.3| 1.53] 0.14] 0.84] 0.61 0.12|  36.8 10.9) 1.8 2.5 6.0

B 55.7| 1.46| 0.14 0.82  0.56] 0.17 38. 2 10. 4 1.8 2.6/ 5.9

C 55.2] 1.19| 0.096]  0.80  0.71 0.13]  46.4 12.4 1.5 1.7 8.3

D 56.7| 1.08| 0.075  0.71 0.75| 0.14  52.5 14. 4 1.5 1.4 9.5
19654 3 § Mar., 1965

A 53.8| 1.49 0.19 1.03 0.66 0.17 36. 1 7.8 1.4 2.3 5.4

B 53.1] 1.29 0.17 1.07  0.63  0.17] 41.2 7.6 1.2 2.0 6.3

C 52.7| 1.21] 0.18] 0.98 0.82 0.19] 43.6 9. 1.2 1.5 7.5

D 53.5| 1.19] 0.11 0.79| 0.80] 0.18  45.0 10.8 1.5 1.5 7.2

EEIE4E L F L, Remarks are same as Table 4.

BizEb7%5 N, P, K olgEoAL Ca REOHIE, BREEOEALEE®EZTRTLVZETH
55, L Lans, Mok, 3EHOMHIELV LIEEESSHEOEFBECIIEY x STEEE R
FLTWe, REEOHBAICIIBEE®EZRIR» o 7-EAr 51T, EROBGRE b0 L LTRD
i, BREMEASBREIhTVWS EVE XS,

BSOEFHRLI DWW, EEENCENS LFBOAFOFE LRV THhH LEICFAL LR
ZALDEE R LTV d o722, FEEVTFRLIERIZ L 37 5T C/N, N/P, K/P LOERTHREDS
hiz. LaLss N/K, N/Ca iz oW TR—EDEME RV 73 2 LIzE#ETH 7.

SETOE 7 FOHHEROESFIRE LHHELV LERER L 0BRic >V ToBERI L. BB E
7 R R HHEE (EHE) 2 EBOMEON, KSBEREES XCRELOMCVWHTELW
BRIAONT, E/, —EOHEMIADHVEVS, ThiTH L TEERLWIL 50 FEDHBMKIC IV
T, EERTIEEEREOMRICE DR -T, EROSED N, P REEIMEREDHEACEE L T
HL, Ca, Si REIXFAST 52, K, Mg BREX—EOHEMEZEOENLELTWS, i, KL
ZhBOMGIIHEIELBE, 1FBOEROHED N, P, KREDHEK, LENBEXPRECHE
_TFAbrERTIZE2H®EL TV S, - : . . . .

ZARDDQERIIBEIIR L5, BEOHEDCEFRECH NIETHEIIES OOHE L RAKROENE
RTEVZR IS, LLAMED, ZhHOMER OV TRAEFNDR VDT, —ARIVIERZ B2
FTRDTRSHOEHOERELEL TS, .« B e - o
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VI. ¥ & &
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B, RBMODRE, FH, REREYL TV EFVLEETEREOBRBREN, SIUHEBOS B AL
TTFE S MAEREF X s U TO0 bORK# 2 ET 7,



BEFILEAHKCRIT B RAE « &/ TSR ERRER (TE - KE) —131—

X 518
Literature cited.

(FRHbAEAE AL ER)

1) EWEES Ml oRBRREE, W44, pp. 90~96; MEFN354EEE, pp. 47~62; KA
364EFE, pp. 30~43

2) MEAX : BERKHE, 5 pp. 1~9, (1959)

3) EIRE=ER : BEE R, 3 (BT, 38EE), pp. 33~47, (1963)

4) HERKR  mERAHER, BM3EE, pp. 15~18

5) TIkEkiE < 7 L, BEFN344EEE, pp. 20~26

6) EFREE - KFESARK - WRTSkEE - R L, FBFN354EEE, pp. 26~31

7) REHS : [, WEFISTLEEE, pp. 38~40; Rk, BRFNSS4ERE, pp. 35~37

8) MEAEX : TERHKIEER, pp. 24~31, (1958) '

9) EmME— . HARME - BE IE MENEKER, 7 (BF36EE), pp. 1~4, (1961)

10) RRRER « /NSRS ¢ ILFURMHER, 8, pp. 3~43, (1959)

11) EMES - BEMZ  BEEARER, pp. 42~58, (1964)

12) JmpEZEHE - G| % EHEAEE, 1 pp. 37~39, (1963) :2, pp. 137~152, (1964)

13) EEF £« BRED : MEKLRARE, 15, pp. 12~22, (1957); 16, pp. 54~63, (1959); 17,
pp. 17~26, (1960)

14) SRERME : RERKER, BF304EE, pp. 57~63; WBFNS14EE, pp. 37~455 BFIS2EE,
PP. 45~55; FEFN334EEE, pp. 28~34; WAMB44EEE, pp. 39~515 ERFASSEEE, pp. 51~60; M
FU364EEE, pp. 40~48; BEFNSTAEEE, pp. 59~70

15) KMBAZA- : [F]_LEBFNI384EEE, pp. 91~97

16) AFH—B - BFi—  BIREHHR 3, pp. 10~20, (1958)

17) HW®ESE : FLE, 4, pp. 49~50, (1960) : 5, pp. 61~66, (1962) : 7, pp. 20~31, (1964)

18)  FELRARER : BILORMEER, 1 (BBFI344E), pp. 101~120, (1961) : 2 (REFA35, 364EE), pp
90~103, (1962)

19) & E— - MhER : AB R, BINS14ERE, pp. 51~57; B3R, pp. 95~101

20) ZFERRP : Wk, BRM34ERE, pp. 69~79; FATNSSERE, pp. 31~48; BRFN364ERE, pp. 58~64 :
FEFASTAEEE, pp. 31~36

21) WIS L m RARSE, FEFI33~354ERE, pp. 123~130, (1962)

22) JEAK W BIRBHEREER, WEFS5~374ERE, pp. 79~81, (1964)

23) : [k, pp. 82~84, (1964)

24) E)IEFE 1 KRR, BBA0S54E, pp. 76~102

25) RJI%EF - fHHEHE - BRED « £H3k : [k, WEFI384E, pp. 39~60

26) HEHEZ : BREEMKKE, 9 pp. 82~88, (1961)

27) R B B FE—  BRIIE— - BB TN SR - IIATEF - MR, 167, pp. 93~190,
(1964)

28) F)IEE « EBFHEIE - TTIRER : 710 B bREELE, pp. 195~198, (1961)

29) FJIGEE « SFHEIE - BIL®s : 726 B HREELE, pp. 179~182, (1962)

(ImEEFIFE)

30) FREEMA  FKE R, HEFS6EE, pp. 84~121, (1961)

31) EFRE=ER - BEEE : HEREMARS, M6, pp. 19~35, (1961)

32) ERNFEEDE c WERK - HE F  HERKRER, BM36EE, pp. 43~107

33) HILITIR ¢ BAAMKHKZES, pp. 66~98, (1964)




—132— s . MHERBETIRHRE WIS

34) MTHE—ER R & kB RS, 9, pp. 23~28, (1965)

35) HKRER  BREOKHBEORIR L L OFRITOWT, BEREHAER, 11, pp. 1~32, (1964)

36) HANER - FHEEH - BE—1T : MILEMKRE, 3 (BFIBTEE), pp. 21~32, (1963)

37 RERDP : KERMHAB, WEM364E, pp. 65~80, (1962)

" 38) : AL, WBFSTAEE, pp. 3749, (1963)

39) FIFEZ « FAYH - Lo BRAKHER (FBFI364EE), pp. 52~82, (1962)

40) K B AKE— « KATRE IS RIEFHEREE, TRIEAIE, (1961)

41) ERER  BRRMAEER (BF8EE), pp. 96~120, (1964)

42) WMRHBE - EGBANEA  BIERBSEKEY £ —8 (%), 1, pp. 1~33, (1965)

43) FhEFEZ ¢ IUNZET - BEFRK  BRBEAREE, 10, pp. 129~152, (1952)

(% Dfts) ’ S

44) R Pk - HERFORK © 750 B bkEEEE, pp. 273~275, (1965)

45) #HE BA : BT, 8, pp. 67~80, (1957)

46) T R, 162, pp. 143~162, (1964)

47) FREB < 750 H KGR, pp. 124~126, (1965)

48) Levron, L. : The physiology of forest trees (edited by K. V. Tuimann), New York.
323~345, (1957)

49) ETHEA : KELFH, 11, pp. 1~182, (1960)

50) : Fj#RarHb, 3 (1), pp. 32~34, (1961)

51) Preer, C. S.: Soil and plant analysis, New York, (1950)

52) ETR R - BERANEK - BA)IFE— : 74 A MGEE, pp. 132~134, (1964)

53) Swneir, F. D. and C. T. Snerr : Colorimetric method of analysis, I, New York.

54) EAmk . HBMK : BAEE 43, pp. 55~61, (1961)

55) FTTFAE—BR B 2 B RMEH, 7, pp. 80~83, (1962)

56) YE &3 : HREABFER, 137, pp. 1~158, (1962)

57) Wurg, D. P.: Soil Sci. Soc. Amer. Proc., 18, pp. 326~330, (1954)

A Study on Fertilization of Young Mixed Forest of Cryptomeria
Japonica and Chamaecyparis obtusa in Mt. Kéya National Forest.
(Studies on forest fertilization in Kansai area. Part 1)
Hiroshi Kawapa and Tadashi Kinucasa
(Résumé)
1. Introduction

In recent times, as one of the important technics for increasing forest productivity, fertili-
zation on forest stands has attracted the foresters’ interest and attention. Numerous works on
fertilizer trial and investigation of the fertilizer efficiency have been done by many authors,
and their results have revealed the fact that widely different fertilization efficiencies were
often observed on the same forest stand species under the same type of soil. They would be
induced by the differences of the site conditions, chemical and physical properties of soil,
fertilization technic, qualities of seedling planted, etc. Such information suggests that many
pending questions have remained for introducing the fertilization to practical use in forest

management.
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This paper deals with the intermediate results of the fertilizer trials during the 4 years after
planting on a young mixed forest of Cryptomeria japonica (Sugi) and Chamaecyparis obtusa
(Hinoki) on podzolized soil, the poor productive soil, in Mt. Kdya National Forest and their

nutrient diagnoses of the stands by needle analyses.
2. Test forest and method.

2-1. Test forest. .

The test forest is located on the middle of the short mountain slope near the top of Mt.
Koya forming the peneplain. It was a felled area of a mixed forest of naturally grown aged
C. obutusa and Sciadopitys verticillata (Koyamaki).

Its site conditions were as follows:

Height above sea level:----- 800 m, Direction:----- S 70°E (Plot A and B) and E (Plot C and D),
Inclination:---+ 30°, Parent material of soil:---+ sandstone and clayslate, palaeozoic, Annual average
temperature:-«--- 10.5°C, Annual precipitation------ 2000 mm.

Its type of soil belongs to Pwh)n-m (intermediate type between wet slightly podzolized soil
and wet podzolized soil (humus type)].

Four plots, A, B, C and D, were settled and the seedlings of 2-year-old C. japomica and
3-year-old C. obtusa were planted in alternate lines in each plot in the middle of March, 1961.

2-2, Fertilization.

The design of the fertilization was as follows:

Plot A...---Fertilized at the planting and the beginning of the 3rd year.

Plot B-:.---Fertilized at the beginning of the 3rd year.

Plot C.----+ Fertilized at the planting.

Plot D:«-.- Unfertilized.

At the planting, in the middle of March, 1961, 12 particles of solid fertilizer (each particle
is 15g, Neeeooo 6%, PaOyee-e:- 4%, KqO------ 3%) per one seedling and at the beginning of the 3rd
year, early in April, 1963, 100 g of mixed fertilizer (N------ 2495, PyOye:+- 16%, KgO-:---- 11%)
were given per one stand.

2-3. Analytical method.

The analytical methods of soil and needle were as follows:

Carbon wes determined by the chromic acid titration and nitrogen by KjeLpani's methods.
Exchangeable CaO and MgO were extracted by 2.5 part of KCl solution shaken for 1 hour.
Available P;O5 and K3;O were extracted by 0.2 N HCl. The mineral elements in the needle were
determined after wet ashing by HClO4~HSO,~HNQ;. P,;O; was determined by the molybdenblue
method (1-2-4 aminonaphtol sulfonic acid in HCIO, acidic solution), colorimetrically. Ca and
Mg were determined by versenate method after removing MnO by NH,-sulfide. K;O was dete-
rmined by flame photometer.

The needles analysed were picked from the uppermost shoot of the measured stands.
3. Soil
The physical and chemical properties, and textures of the test forest soils were shown in
Table 1~3 and Fig. 1.
The soils were clayey. Their horizons below B or B; were very compact. Their physical

properties were inferior as shown by their little water percolation rates.
The fact that the H layers of both profiles were very acidic but abundant in exchangeable
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Ca0 and MgO contents, and available P;O; and K30 is worthy of notice. Their mineral horizons
were acidic, and very poor in exchangeable CaO and MgO and available P;O; contents, and

little in available K;O contents.
4. The growth of C. japonica and the fertilization efficiencies.

The growing processes of young C. japonica during the 4 years after planting were shown
in Table 4 and 5, and Fig. 2 and 3.

The fact that the growth of the main species of the conifers planted on the podzolized soils
is usually poor is well known among the foresters by the results of the forest soil survey. The
low nutrient concentrations and the inferior physical properties of the podzolized soils check
the growth of the stands.

The growth of the young C. japonica in unfertilized plot in this test forest was inferior as
presupposed before the beginning of this test. However, the fertilizations at the planting
stage and the beginning of the 3rd year, especially the latter, stimulated the growth remark-
ably. Thé increments of the height and basal diameter of the stands in the fertilized plots in
comparison with the unfertilized one during the 4 years after planting were distinguished as

can be seen in the following table.

Plot Height (cm) Basal diameter (mm)
A 164 (94%) . 28 (73%)
B 126 (72%) 17 (40%)
C 98 (56%) 15 (39%)

(Remark: Figure in parenthesis is the percentage on the unfertilized plot.)

The growth of C. japonica in fertilized plots was equivalent to the level of the one planted
on the soil of very excellent or superior conditions. These results seemed to permit a hopeful
forecast in some measure for afforestation of C. japomica on the podzolized soil. However,
successive investigations would be required before coming to a definite conclusion on the
practical C. japonica afforestation with fertilization. The probability of the develobment of the
root system check by the very compact and humid soil (probably over-humid) as it grew on
downwards could not be overlooked. Although the nutrient deficiencies for the stands of the
soil would be supplemented by the fertilization, the abovementioned checking effects of the

inferior soil’s physical properties on the growth of the stands are unpresupposeable.

5. The growth of C. obtusa and fertilization efficiencies.

The growing processes of young C. obtuse during 4 years after planting were shown in
Table 6 and 7, and Fig. 4 and 5.

The efficiencies of the fertilization on the height and basal diameter increments and the fer-
tilization efficiency indexes of the young C. obtusa were less than those of the abovementioned
C. japorica. The fertilization at the planting stimulated the growth during the 1st and 2nd
years but the efficiencies of it at the beginning of the 3rd year were obscure.

The fertilization efficiencies of Plot A during the 3rd and 4th years were less than those
during the 1st and 2nd years. Efficiencies of the Plot A and B during the 3rd and 4th years
were nearly the same and were not distinguished. The growth on Plot A and B was less than
that on Plot C in the 3rd year, and the growth on the former exceeded slightly that on the
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latter in the 4th year.
The increments of the height and basal diameter of the stands in the fertilized plots in

comparison with those in the unfertilized plot were shown in the following table.

Plot | Height (cm) Diameter (mm)
A | 42 (37%) 10 (529)
B , 32 (28%) 7 (36%)
c | 49 (43%) 9 (47%)

(Remark: Figure in parenthesis is the percentage on the unfertilized plot)

Fertilization at the beginning of the 3rd year did not reflect on the growth of C. obtusa;
nevertheless, it had its effect on the nutrient conditions of them as shown by the increments
of the nutrient concentrations of the needle which were incomprehensive. These facts remain as

very interesting questions for future investigation.
6. The nutrient diagnosis of C. japonica by the needle analysis.

The nutrient concentrations and their ratios of C. japonica needle during the 2nd~4th years
were shown in Table 8.

The increments of N, P and K concentrations or most of them of the needle attended by the
fertilization and the increments of growth were clearly recognized with but few exceptions at
the annual comparisons of the fertilized and unfertilized plots. Furthermore, the differences of
these nutrient concentrations and the growth among the fertilized plots, Plot A, B and C during
the 3rd and 4th years clearly suggested the effects of the fertilization at the beginning of the
3rd year. However, comparing the Plot A and C in the 2nd year, Plot A and B during the
3rd and 4th years, the slight differences of the growth and the fair-sized one of a part of the
concentrations among N, P and K were a few exceptions to the abovementioned correlations.

On the Ca and Mg concentrations, no clear correlations were observed with the fertilization
and the increments of growth.

On the annual nutrient ratios, each of them showed no distinguished differences among the
plots. However, the C/N, N/P and N/K ratios decreased to some extent by fertilization. The
decreases of these ratios related to the increments of the growth. But no clear correlation was

observed among the N/Ca and K/P ratios, fertilization and the increments growth.

7. The nutrient diagnosis of C. obfusa by needle analysis.

The nutrient concentrations and their ratios of C. obfusa needle during the 2nd~4th year
were shown in Table 9.

The increments of N, P and K concentrations of the needle attended with fertilization were
clearly recognized except in the case of the N concentration of the 2nd year when the annual
comparisons of the fertilized and unfertilized plots were made. The differences among Plot A,
B and C in the 3rd and 4th years clearly showed the efficiencies of the fertilization at the
beginning of the 3rd year.

The decreases of the Ca concentration by fertilization were recognized in many instances.
However, on the Mg concentrations, the author had difficulty in finding a definite tendency

on the correlation with the fertilization.
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Taking a broad view of the correlation between the nutrient concentrations and the growth
of stands, the increments of the N, P and K concentrations and the decrease of Ca concentration
correlated to the increments of growth. Despite the abovementioned fact that the fertilization
at the beginning of the 3rd year unaffected the growth, it nevertheless reflected on the
nutrient concentrations, which remains as a fairly significant question for future probing if we
are to accept the abovementioned tendency as a general one.

On the annual nutrient ratios, each of them showed no remarkable difference among the
plots, as the aforementioned one of the C. japonica. The C/N, N/P and K/P ratios decreased
in some measure by the fertilization. However, the effects of the fertilization on N/K and

N/Ca were obscure.
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