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EIFEEMEPERD P O X 5 NI OFRIUFBE B 5, D CHM s KER %
FERT HREEMRTEH D, =HE (1476 m) OFFEds X ORI X O SH 21, 1956 4%,
1957 TR EAFTE SN2 AV THEENTTO bR, S ICH < E=weRa
ELTEBLIELDTED. YR WNTE, 20X 5 fnilE o AR ITED ¢
% O HE I, WBECEAERDLZ LRI DT, £ DWHEL L1 b3 IE D7,

Bio, D X5 Is RERAEFR CUIHIER O B E 38D CIREE R OB B Ch o T, 1EH
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LETHLNUDT ry 78220, LORTEAL L 5HRNTHOT, £7 vy 7EICEA
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T ey PIKPEEETE DTN B DT, EROS T CIIAEREI ) KE 0T
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3.200k) | am. B oW |amBl MO K
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LEh e ¥, SETY, EEEE, EMEOBRGCIA ZoOEESLETES 5.
b) # & T &

Wl



8
FWETFES =y P 4MECKHL, FECREREDO T vy PBTREINICOT, FEDOSE
B 815 % & Te DT B . SENXLLFMONGH bREL 77y MEHEL T, 85%
FRBELL L DSERIICE L 1o D TSR &0
is¥s, FHEB8TIREI Ty TERFEL T D (BB 23).

w2k W OH W OB O — B K
HE T 3.14 315 316 | 3.18 3.19 &t
S | |
JAE (M) | 5.25(5.00)] 645(545) 7.10(6.00)| 530(4.50)|  — | 24.50( 21.35)
I |BETwy b 1 2 3 2 — 8
HokR B Rk 240 400 400 400 - 1440

FZECEAIE | 53005000 640(600) 6.10(5.30) 6.30(540) 3.00(3.00)| 27.50( 25.10)
M| BES oy b i 2 2 T 1 3
Wog g 275 400 | 400 | 400 140 1615

ﬁ?(i@)ﬂﬂ”‘j 8.00(17.30) 1,00(01.00) 7.10(37.00) 6.00(35.40) 5.00(14.30) 5710( 25.40)

W | @& oy b 8
Bk BE Wk 300 60 400 600 0 1360

B ()R 6.15(5.30)! 7.45(7.15) 7.15(6.30)] 7.20(6.40) 2.00(2.00)| 30.35( 27.55)
WV | #E7ay b 1 2 2 3 1 9
A B OB OuE 260 400 530 470 110 1770

|

e (T B 630(530) 245(220)| 5.35(4.35) 7.35(7.00) 1.50(1.50)| 24.15( 21.15)
V| @7y 1 2 4 1 y
Wog 40 200 400 800 0 1800

A (FE DR 31.40(258.30)524,55(272.20) 33.20(%;.35)%2.55(%2.50) 11.50(141.20) 134.40(121.35)
42

éﬁi iﬂ Li7 ™y }‘ﬁ
B Ok B omE 1475 1460 2130 2670 250 7985

(AT < BSRS= (W5 - 50, BUSREERE=m)

FEBOREIKE (F3XR) WRTED T, THEO TS LN DY b oTes,
FHL T, EHREER 100m o405 % EL, Fry b (010ha 7rmy }) ORE
O HDOR 1L Iry PEDII0OS, FhoT ey PREARTE (2 OHICIEAKREE,
ERHFHAT OMOEELXET) X1 7 ey PYDFI0FLEL TV 5.

DRI L THE R 2 BEDTT my FAROTAICIL X
(r fEF T L B0 23 9) ’ FI05%HE L TNDE LS.
HisaEE 1 B 350m 2.00 N EIEBL CSHEOFET
oy IR RFEY 24 2.20 D IR E OB LR AR OB ET
hEron 040z g,
B 8.00 BRI, OV 7 e v TR, R

- FREORMO LRI TN F 43.2% :

174 % : 394 % & 7g > TNC, ﬁz&ﬂ%ﬁaﬁ@ﬁm BLLEMESRHIRICER IR TS 2 21,
—ERBENLELZDRDETHA SN, Try MEESSFEE LTERET LR WTEL
Ex b TR LB - O, MEOARRNIDEY 225 ThA 5.

HHSEDOEEEL T D HOHMILDEH D HF T WA WARZEDTN5HD, FEnD 0.10ha 0 7
vy bul BIC1BECREA4MHE FH2MALADLNTED.

ks, WE (F3FR) T I, I EAYREOFTEEZ KTV HNTEHEL R L%
bbb, Fry POREREIEFINEVEIEELr R L0h. 2RI Z CHIERE



3% EERICYT SN LR

g | M B W R T rRERE N
' kR FTENERY | e E |\ PTow b O FREMRD B ¥ W B ATERERD | B &
m o % i ix % ' ha | %
1 1615 | 766 46.3 g8 | 301 182 08 586 35.5
v 1770 | 765 40.6 9 | 349 | 185 09 770 40.9
v 1800 | 563 429 9 | 19 148 = 09 554 423
! |
A4 | 100 | 40.4 ‘ 1 } 325 0.1 73.5
T ¥ | 42 | | 174 39.4

L7 ey MREBTEER UL DV OREAD 2 TONT, BHEL TP L O EF SR
THEDE 2 DIX AN T L DT E I WHEREHDO WD ENENIhD.
§2. BEEENAE - ERFLUEDE

7 ey MCOWTHEERCIS AR, HBEOMEES L N EHER), L (R
B e~y 7~ TCRTERE (B4K) OBV THD. SDOLELNE S 7 7 TR
FTEEIX () &%, (b) HMFE) DX 5C7k5b.

AT 8em Ml EOMIEERYEIE L b Th A0, AELCOWTL 2 rry b (H
% : 4.20ha) DA 4961 A0, gFEERNT 1008 4C 20.3 %, [KEERIL 3953 AT 79.7
% rieoT\A. ha {5 L=940, N=240, £+ 1180 A+ 7ch, RAHIL
ha 2 D UC#y 1000 REEETHD &

VEE5. TD3b 80% LKA ol N B L
BEThD. Todksdh K& bR 2N S N N G
SR AN N A N g
PDABLFRDCL\NC L7 7D 8 | 22%  21% 310%  66%
HERIND. WE, /MERICOW 10 40.6 50 54.8 14.7
T8~30om FCOAR, MEORE 4 | i | o1s | 73 | 86
Ry F=PHRTEREOT &L 16 672 14.3 834 34.3
<55 18 72.7 18.5 87.7 402
: 20 78.1 24.0 90.8 455
- T % & Cl1h 22 81.8 28.1 92.4 49.2
SR ED, D 50 % F TUER(N) % | 843 325 9.1 533
T 12em BUF, JA (L) € 10cm DUF & 26 86.; 37.1 95.2 2;9
- . 28 88. 40.6 9.2 9
BOTWBHE EnbARTE, FFEC/ 30 914 48.9 97.0 66.0

BROMTED Z L2 b. F7230
om LEDHDDEED N~y MILTHNLEIHN T 10 %, L TEHMENC 3 BIHKIIm\»
REET, WHALREROHED/ NS WHAPEMNTEHTHALS. 57 THHbMRL )
W 8~12cm PRI/ MERMNERL Tk b, 14~16cm B, b A AKDW L %R 1L, 30
cm DL 80cm fff & CIRAERERE 1 Kb 227 L & WOrREBYEL TWw 5.

CAUCH LHFED N — 2 v MIIRIT—E T, MED 50% %1t N ¢ 32em IR, L ¢
22em LT 7o TR YD, KEDOIHED Lis\ FREREEI DT 50 % OMFE% b T
HRE AL U CERRMBERETH L 2R RLCW5 3D ThHA 5.

HDEOZ L FFBETERWINIBELRE, FIABHRM ETRL SN EERD 4
Wi b WHTER, HORRIBSLHIORKRE WD B DTN D & 2T,  BAE DR
INBEARBEOWHEN AR LY, PR IBWVEEChLL L xEbE 5.
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W4 kO I, EEEARCLOICHBSEE SR
| & # ol N
D.B.H. | —
N L = N L by
cm % % % ms3 % ! m3 % m3 %
8 234(232) | 1224(31.0) | 1456( 293) 4.1610( 2.1) | 26.1232( 6.6) | 30.2842( 5.1)
10 175017.4) | 940(23.8) | 1115( 22.5)]  5.5780( 2.9) | 32.3175( 8.15 | 37.8955( 6.4)
12 136(13.5) 491(12.4) 627( 12.6)] 6.6123( 3.4) | 25.0699( 6.3) | 31.6822( 5.3)
14 81( 8.0) | 409(10.3) | 490C 9.9) 5.9880( 3.1y | 30.2242( 7.6) | 36.2122( 6.1)
16 52( 5.1) | 232 5.9) | 284( 57) 54470C 2.8) | 22.9192( 5.7) | 28.3662( 4.8)
18 56( 5.55 | 170( 435 | 226( 4.6) 8.2653C 42) | 23.3455( 5.9) | 31.6108( 5.3)
20 55°(54) | 121 3.1) | 176 3.5) 10.6710( 5.5) | 21.1557( 5.3) | 31.8267( 5.4)
22 37( 3.7) 63( 1.6) 100C 2.0)] 8.0270( 4.1) | 14.5836( 3.7) | 22.6106( 3.8)
24 25( 2.5) | 69C 1.7y | 94( 19) 85180 449 | 18.5150( 4.6) | 27.0330( 4.6)
26 24( 2.4) 45( 1.1) 69( 14) 9.0560( 4.6) 16.5099( 4.1) | 25.5659( 4.3)
28 16( 1.6) | 40( 1.0) 56C 1.1)|  6.8190( 3.5) | 15.9625( 4.0) | 22.7815( 3.8)
30 31C 3.1) | 320 08) | 63( 1.3) 16.3050( 83) | 16.1487( 4.1 | 32.4537( 5.5)
32 8( 0.8) 22( 0.6) 30(C 06)] 4.8330( 2.5) 12.1149( 3.0) 16.9479( 2.9)
34 12¢ 1.2) 14( 0.49 26( 0.5)| 8.8430( 4.5) | 9.5255( 2.4) | 18.3685( 3.1)
36 10( 1.0) 13 0.3) 23( 0.5)] 8.0120( 4.1) 9.1809( 2.3) | 17.1929( 2.9)
38 14( 1.4) 13( 0.3) 27C 0.5)] 12.4380( 6.4) 12.8090( 3.2) | 25.2470( 4.2)
40 16( 1.6) 11 0.3) 27C 0.5) 16.9250( 8.7) | 11.2498( 2.8) | 28.1748( 4.7)
42 5( 0.5) 8( 0.2) 13C 0.3)]  7.0270( 3.6) 8.2789( 2.1) | 15.3059( 2.6)
44 1¢ 0.1) 6( 0.2) 7C 0.1 0.8890( 0.5) | 6.6044( 175 | 7.4934C 1.3)
46 2002y 2 4¢ 0.5 25930C 1.3) | 2.1117C 0.5) |  4.7047¢ 0.8)
48 3C03) | 5C 0.1 8( 02)] 4.4660( 2.3) 7.8013( 2.0) | 12.2673( 2.1)
50 5 0.5) 5C0.1) 10C 0.2) 8.5980( 4.4) 7.8321( 2.0) | 16.4301( 2.8)
52 1 0.1) | 1 2 1.4470( 0.7) 2.0885( 0.5) 3.5355C 0.6)
54 2(0.2) 5C0.1D 7C 0.1)] 4.0360( 2.1) 7.4387( 1.9) | 11.4747( 1.9)
56 2( 0.2) 3 5C 015 4.7160( 24) | 7.0403( 1.8) | 11.7563C 2.09
58 1C 0.1) 1 2 2.1760( 1.1) 2.0140C 0.5) 4.1900C 0.7)
60 1€ 0.1) 5 0.1) 6(C 0.1) 24380( 1.2) | 14.2368( 3.6) | 16.6748( 2.8)
62 1 0.1) 1 2 3.2590( 1.7) 2.5254( 0.6) 5.7844( 1.0)
64 1€ 0.1 1 2 270600 1.4) | 2.8700 0.7) | 5.5760( 0.9)
66
68
70 1 1 2.8080( 0.7) 2.8080( 0.5)
72 1 1 2.7331C 0.7) | 27331( 0.5)
74
76
78
80 1 1 ! 3.8077( 1.0) 3.8077( 0.6)
82
84 1 0.) 1 4.3570( 2.2) 4.3570( 0.7)
|
s | 1008(20.3) | 3953(79.7) | 4961(100.0)| 195.2066(32.9) | 397.9459(67.1) | 593.1525(100.0)
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SHICAG L T B D THRIADZE ) B g3 B ic o d L ngs, —
BIEEERINRIE LR WTE A 5.

7 > 14.2% [REEMRC, MEEINC A — 2y F OB
5 ¥ 11.8 e o -

% 7 ﬁ POIXEECRTEI T, 2hbDser

v 5 i 10.5

nooovoofm 5.8 XAPRINT 40.8 BT TS 5. ORI 4

E A ¥ ¥ T | 4.9 %FmTh 5.

s Z ﬁ . A E P C UL KIS 85 FBLLL

yoa w7 4.2 AL TWBD, ZOI|INIARGELET

bhH. FREOEINL O X 5 7oRRER
THLDL LR THOC, EHSEORRIBD THEETLSL - L BRI L.

EICDL DD XD TBEERE D, L ORBREOFRIENABET O T+ 585
TDMERD DM, AEBHRRNCEHET 5 20 OFFERIC DU T+ 472421 (identi-
fication) DRESIZHHETE B K25 HIHEHRO BT HRENIWD CHETHH L VL L ).

BRALTEDLETHLICT S 2 LIEBDbIen, FE MF4) Obo, F45RE,
RAFRBOLD, DT HLNVENLD L BHDX B HMEI. fEDOTHELE BB LIL
DHEH5.

BER (B 530 13gh « [RB, BERIARL CCHBEHED SR ThH 5. 7ok, Kk
H, T OMDIEIER L XA S KRGO DT, 7 2%, 22 T775, #57%, b
VR, AZXI=T, FoXIFk, =F ¥, FT, TIFX, AVF, <23, <o
2, ¥YRIV, TAHAFCV, ¥Y=FE, v<FV, L XXV, 2] NECEHD.

§4. 7O v FHIBRELEEDBLE

a) ey IEH
400mx400m D 7' vy 7 OHNS 0.10ha 7" v v 1+ 2 {H% > Representaive sampling
DHRECHEDTN, ZOHRNTOHMBERI DD T vy FDEDOHPR/IESS L DTH
5.

i, W, =207 ry 270, Z2DTmy FOMBEEFNREN X1, x2 LT3 E

V(x1+x2) = (x1—x2)? '
ThbbINb. WETHE, —DODT vy 7 OHCERF (X + Xx2) OSEIT DD
By POMBEOEDHFICE L.

WR (B6FK) 1%, ¢ K& ry POAKEOCHEL—BEEKL L TRLICH D
Thb.

¥, CHEESWT, £ 7 vy 2RO OD T vy FOMBEYFNRFR X, Yihic
HERAXCRTHD ThDH. b, 45 OmEICEWIE EAEIT/INE 0B D Th B3,
LRIZOESHBIEPTNT, 2 THWEFRRLT LB Y Tl otes L2510
T, ZOFEFE, RGEMTEWTERCEFC WL BMERENICZ O X 5 sk iET
i, BEENTASTRL, 2RNC A TRE—T, 400mx400m O 7 vy 7 O5hEIT AL
THRDONIENWZ EHRLTWAHLDEALRS.
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=

B6 % GLeEE 7wy bH R R

N L >
No. |Block No.| Plot No. )

K oR| oM B |A MM OB K B M M

m3 m3 m3

1 1 1 158 5.3830 — — 158 5.3830
2 7 2 61 1.0320 — — 61 1.0320
3 2 3 — — 60 13.6704 60 13.6704
4 ” 4 4 0.7670 54 8.1978 58 8.9648
5 3 5 15 9.2310 143 10.9174 158 | 20.1484
6 " 6 25 1.4670 86 5.9309 111 7.3979
7 4 7 8 0.4930 94 6.3887 102 6.8817
8 ” 8 35 6.3240 85 | 25.8204 120 | 32.1444
9 6 11 25 13.9730 83 12.9165 108 | 26.8895
10 ” 12 20 3.0290 54 7.7896 74 10.8186
11 7 13 19 11.3450 57 3.0484 76 14.3934
12 " 14 12 6.5090 75 9.0117 87 15.5207
13 8 15 3 0.7050 116 82774 119 8.9824
14 p 16 20 62770 89 | 21.1792 109 | 274562
15 9 17 1 1.5640 73 6.0390 74 7.6030
16 " 18 2 02530 72 7.8323 74 8.0853
17 10 19 80 7.3260 77 2.6361 157 9.9621
18 p 20 22 3.2800 46 1.9091 63 5.1891
19 11 21 33 4.5441 191 8.1324 224 12.6765
20 P 22 3 1.2640 108 13.9311 111 15.1951
21 12 23 18 1.4970 142 8.6177 160 10.1147
22 ” 24 49 7.6700 210 10.9136 260 18.5836
23 13 25 3 0.4190 57 6.8864 60 7.3054
24 ” 26 3 1.8260 72 6.7974 75 8.6234
25 14 27 20 52220 117 14.4223 137 19.6443
26 ” 28 28 10.3530 78 4.2360 106 14.5890
27 15 29 86 | 223320 18 1.1400 103 23.4720
28 p 30 42 12.7270 52 9.6788 04 | 22.4058
29 16 31 3 0.3120 162 9.5170 65 9.8290
30 P 32 30 3.4320 135 15.6374 165 19.0694
31 17 33 26 1.4900 145 14.5335 171 16.0235
32 p 34 15 6.2110 109 9.9869 124 16.1979
33 18 35 16 3.3320 191 12.3663 207 15.6983
34 ” 36 10 7.6812 07 15.1001 117 | 22.7813
35 19 37 12 2.4490 182 14.5824 94 17.0314
36 p 38 44 7.5153 170 | 10.3926 214 17.9079
37 20 39 23 5.5540 15 12.9739 138 18.5279
38 ” 40 14 0.7070 196 8.4163 100 9.1233
39 21 41 3 1.3300 32 9.0600 135 10.3900
40 ” 42 5 1.3930 98 5.7242 113 7.1172
41 2 43 4 4.6800 86 9.9428 90 14.6228
42 ” 44 8 2.3080 116 133919 124 15.6999
>y ] 1 1008 | 195.2066 \ 3953 { 397.9459 | 4961 | 593.1525

WERE (B4 ©RWC A&7 ry 7RO T vy MAEME X & X T % EJROH
BEAREk r 2L TR B LIKDBY ThH D
S(x1x2) =421054.97
C.T.=399544.95

Cov(x1x;)= 21510.02
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4K f—7my JREBTZHO7T 0y + OMEDOMS I3 IkEE
70 //
] e
v 28} ’~
r ’
| /
2 24 F /1/
/N;\ +7 7 7
v 7
~ 20 N 13 7
+37
16 0 _£+z|/+ls/
e
L,/
12} i
/7
vt +
8 +fa// *2 +19
// 4% +
// 9
4} /// *
7
7/
s 4
R N TR T YT 32
7y b— 1 X (md)
SU(x:2)=464475.51
C.T.=380245.42
V(x1)== 84230.09
S(x9%)=558525.79
C.T.=419824.04
V(x2)=138701.75
o 21510.02 B
v 11682860885.6575

=0.199

Hit, FHEEMREL r 120199 7D, D TIRWREEZ RL T 5.
b) Representative sampling & ¥si7 2 3835 D4k

WE, 2l T my 7, 427wy Mk, WIS DEHEH R TR DI BEE R i L T 3
B

1. B & Ao Ha

2. Representative sampling D54

3. HEEHRO S vy FEDELS X FHEDEA

4, FALFRIO T vy MVEDELSETHEDSEA

PoT ey 7EEXOT Ry FORE, WORCEOFFIRDOEY THB. Ik, &7 8y
P OMTEEE, Zhd ha MOHEEL L UEBNCERLELDTHS. %, Tay 7



2213, SEENI19 L 20 OHIEOM BT 3R SN, REHETIMET L2, 6, oo 90
Ty 7 AT L.
L 22
. 151.6
146.2 157.0
19 | 20 P21
. . . 133.5
170.3 179.1 : 1853 912 1039 71.2
14 15 116 C 17 C 18
. . . 179.7
1964 145.9 2347 224.1 | 98.3 190.7 | 160.2 162.0 157.0 227.8
10 P11 b 12 13
P . 109.6
99.6 519 : 126.8 152.0 : 101.1 185.8 73.1 86.2
6 7 8 9
149.7
268.9 108.2 : 143.9 155.2 80.8 2746 i 76.0 809
B1 2 3 4
P . 119.6
53.8 103 : 1367 89.6 i 201.5 74.0 : 68.8 3214
< o) vr < o —~ <t o " N = o
8 Q@ a 4 5 ¥ 2 2 g X 2 8
WE, HEHRCOWTEHERAEY RTLROED ThA.
Block \ X1 X2 X1—Xg X1+-xo
1 53.8 10.3 43.5 64.1
2 136.7 89.6 471 226.3
3 201.5 74.0 127.5 275.5
4 68.8 3214 ~252.6 390.2
6 268.9 108.2 160.7 377.1
7 143.9 155.2 - 11.3 299.1
8 89.8 274.6 -184.8 364.4
9 76.0 80.9 - 49 156.9
10 99.6 519 477 151.5
11 126.8 152.0 - 252 278.8
12 101.1 185.8 - 84.7 286.9
13 73.1 86.2 - 13.1 159.3
14 196.4 1459 50.5 342.3
15 234.7 224.1 10.6 458.8
16 98.3 190.7 - 924 289.0
17 160.2 162.0 - 1.8 3222
18 157.0 179.1 | ~ 708 384.8
19 170.3 227.8 | - 8.8 3494
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20 185.3 91.2 ﬁ 94.1 276.5
21 103.9 712 327 175.1
2 146.2 157.0 ~ 108 3032
> 2892.3 3039.1 -146.8{ 515 5931.4
SEHF 46447551 558525.79 180891.36 1865111.24
(1) B oS4
a)
s L .1 _ 3
%= 45 (289234 3039.1) = 45 (5931.4)=141.22m
b) FifE D s (BLUERMIFEEE )
- 1
V(D= g3y cary (464475514 558525.79) —(5931.4) (141.22))]
= 1*,7123 [1023001.30—837632.08]
185369.22
= S5 = 107.6476
(2) Representative sampling D/ : SLIEDSEUTETEL S
_._ 180891.36 _ 180891.36 _
V(X) == **"(‘4—’2“3’2"’” = ——*1‘764 = 102.5461
il (3) EWHHERSE
S . T N
X w Xw X“Ww
| I | | Ty= 2010 14103
151.6 2 303.2 42
1253 18 1?8%'8 1
179.7 : V(%) = e [SU(E2W)
109.6 8 876.8 ” (w)-(n—1
149.7 8 1197.6 2300 (1)
119.5 8 956.0 (SI%)?
> 4 | 5931.6 865439.52 2w
B o S _ (865439.52—837719.87)
N-S FH 42 % (6--1)
- - - 1
% wo | oaw | v = 516 (27719.65) = 131.998
196.4 1 1964
145.9 1 . 4 NoS .
1504 3 %22‘% (4) TR ERDE
95.4 3 .
157.9 6 947.4 %= 5L 4100
146.1 6 8766 42 ,
158.4 5 792,
3ye : 6650 V() |883063.91—837589.94]
98.5 5 492.5 (42510
196.2 5 9810 1
76.0 1 . 3
80.9 1 809 — 463 (45473.97) ~98.429
= 2 | 5311 | 88306391 CREBRIET D LRD L 5 Ts B,
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1. Systematic sampling :
141.22m? 4 10.76m3
2. Representative sampling :

Variation source SS DF MS

Between block ~ 94923.54 | 20 | 4746.18

141.22m3+10.13m? Within block j 0044568 | 21 | 4306.94
F DA FTIFEDOT LS ThHD. Total \ 18536922 | 41 | 452120
Nl ()
474618
F= 30694 = 1.10

b7 ey 2 ORRIED BRI, Eie

3. E-W J5f1 : 141.23m?+ 11.48m3

4. SN JF]: 141.22m3+ 9.92m3
Lish.

't B-W HREITCOEENENC L IXBEDFRMN SN LR T B ERNRS DL Z &
ZRL, HOBROFE G bILF & L COEREM EL, EHlIIREOFH (&
) DI L B ERICTRT D L HADND.

§5. WEROHELHHRE
WE
gF ¥ 4 30cm DLE% A4, I 3 30em Llb% C
Gl 30cm SKj5% B, il 30cm SyEa D
L, A MEOL T ry 7ECOX, W07 ey bEREFEL 2TCRTERETE ([1],
[X1]) o@D THAB.

A -SA - EC A S O S

() K ¥
Blo Ck{ Plot — 1 Plot — 2
No. | "\o | A1+ As| B1-+Bp| C1+-Col D1+ D22 51+200
'\Al\B1.C1.D1 > A21B2‘C2’D2 2
1] 1 | — 158 —| 158 —| 61| —| —| 61] —| 219] —| —| 219
20 2 | —| = 2| 58 60l — | 4 — | 54 58 — 4 2| 112 118
3] 3 | 9| 6 3|140 158 — | 25 — | 86 111 9| 31 3| 226| 269
4, 4 |—! 8 3| 9o1l102 3| 32010] 751200 3| 40| 13| 166 222
s 6| 7! 18 4| 79108 1| 19 2| 52 74 8| 37 6 131 182
6| 7 | 6| 13— 571 76 3| 9 4| 71| 87 9, 22 4] 128 163
71 8 ! —1| '3 2114/ 119 4| 16 12| 77109 4| 19| 14 191 228
8| o [ 1| = | 7 14— 2 6| 66 74 1 2 6 139 148
o| 10 | 3| 71— | 77157 2| 20— | 46 68 5| 97| — | 123| 225
10| 11 | 4| 29 — | 191224 2| 1 8100 111 6| 30 8| 201 335
1] 12 | —! 18 1141 1600 6| 43 3208 260, 6| 61 4| 349, 420
12 131 1 2 5| 5260 2| 1 4| 68 75 3 3 9| 120 135
13| 14 | 4| 16 7/110137 6| 22 1| 77, 106 10| 38 8| 187 243
14 15 | 7| 718 — | 18103 6| 35 3| 49 93 13| 113 3. 67 196
15/ 16 | —| 3 2| 60 65 1| 29 8| 127] 165 1 2 10| 187| 230
161 17 | — | 26| 4|141171 14| 8 3|106 131 14| 34 70 247|302
17 18 | 2| 24| 4|187 217 4| 6 8| 99117 6| 30| 12 28| 334
181 19 | 1 120 7| 75 95 7| 37 2|169/ 215 8, 49 9 244| 310
19 20 | 31 20 4|111 138 1| 3 4| 92 100 4| 23 8| 203| 238
20 21 | 2, 1) 3130136 1| 14 2| 9% 113 3| 15 50 226 249
200 2 |3 1| 9| 7T %0 2| 6 2|14124 5 70 11| 191 214
> 1 ‘ 53 ‘ 513 60 19822608: 65 | 393| 82 18322372;* 118 | 906 | 142| 3814 | 4980
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(L) #
No. |Block NO.! a b c d e a? a-b
\
1 1 — 4.3510 — — 4.3510
2 2 — | —0.7670 3.8634 1.6092 4.7056
3 3 8.0030 | —0.2390 2.9529 2.0336 | 12.7505
4 4 — 14270 | —4.4000 | —16.9898 | —2.4439 | —25.2607
5 6 10.3650 0.5790 2.5734 2.5537 | 16.0711
6 7 2.9790 1.8570 | — 3.6140 | —-2.3493 | — 1.1273
7 8 — 46650 | —0.9070 | —12.6211 | —0.2807 | —18.4738
8 9 1.5640 | —0.2530 | — 3.9502 2.1569 | — 0.4823
9 10 0.5640 3.6000 — 0.7278 4.8918
10 11 2.0480 1.7490 | — 8.6497 2.5909 | — 2.2618
11 12 — 33870 | —1.8980 | — 1.5166 | —1.4562 | — 82578
12 13 — 1.1440 | —0.2630 27049 | —2.5656 | — 1.2677
13 14 — 1.5600 | —3.7690 6.6276 3.5589 4.8575
14 15 4.5320 5.1330 | — 5.8217 | —2.7171 1.1262
15 16 — 0.6950 | —24250 | — 2.9507 | —3.1697 | — 9.2404
16 17 — 5.4030 0.6820 3.2368 1.3098 | — 0.1744
17 18 5.3960 0.8300 | — 4.0847 1.5600 | — 7.0907
18 19 — 42790 | —1.7730 57202 | —1.4946 | — 1.8264
19 20 2.6880 2.1590 1.3877 37855 | 10.0202
20 21 0.8930 | —0.9560 0.7858 2.5739 3.2967
21 22 3.2270 | —0.8550 49278 | —83771 | — 1.0773
[
5 ; ] 3424043 | 645181
fe t : ‘ | 338.1242 | 63.7117
j

TeZ LR DRER L EMED R Y 23 5 D1X, AFHEIISE ORISR /1o DT, K
B7e A s\ it

BA fir BAEEEIC V- RE BRI U dE S
o8  (m®) 595.5064 593.1525 2.3539
/N VSN 4980 4961 19

b, WINL AR LT 04 % DITOZBCEE R\ DTHFOF {EHALT. Blbg
ERTOBME CHIHEEZE O H X uic § OISO CEFER 30cm DL, [Fskis, K3 30cm
PLE, ARG, 8 XOEFEEM, RN, gHAARHC O ha 0 A%, M, 2EFCTT
DA%, MRELES GIEBE)~I0EDOLFRDOEY Thb.

WOR HBMALT IS BE LI ORBEADS O & ATELE L, K
(1) & B ONERD F R L. % OMREIC AR

A) RTINS 3 B 43 1 GBI DTN E2iRT.

4 - B c D B) ha
A 4364750 175.7750 39.5000 939.1125 4 B ¢ D
R —179.725 .8625
g 19283.9000 122;508 ~§’1/(5)(8)§g75 A 24.7435 9.9646 2.2392 53.2377
D 46163.6500 B 1093.1916 —10.1885 493.2462
) C 257511 —65.6654
D 2616.9870

ZODOADORGHIRD, HER O/MEAR
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c2 c-d dz e?

66.5482‘ 18.1785 | 120.3350 43506 | 14.4867

764.5449 | 40.7573 | 173.0238 | 1817.9868

\ 65.7164\ 17.6513 | 118.8308 42962 | 14.3056

754.9881 | 40.2478 | 170.8610 | 1795.2620

(1) #»
A) EARICET 508

A B c D
A 338.1242 63.7117 65.7164 17.9513
B 118.8308 4.2962 14.3056
C 7549881 40.2478
D 170.8610

LA BIESAB(H)TH B T &3, ERENT
AT, MAEPRT 2 BEFICH DTSN T
&EmIRT

B) ba ¥

A B c D
A 19.1680 36118 3.7254 1.0176
B 67364 02435 0.8110
c 427998 22816
D 9.6860

6. EEERBORE
SRR TA K, R 171, &3 2457K0
MR (core) A3, T wmy MAFEEAR 4961

KL 20 Ric 1 AOEITE Bl
7z

FAWEER D ZHIEL, 2V T
Swedish bark gauge & X b iHFE %
mm AT CHIEL CTE D 2 fEREAR
ST oEE2B L L, D-2B% 1,
DT ENEER d & L. core &
% 10 HEHOFHOM L & LT x=d—
L % B Nl o BEE L 2720,
y=2L/10 ZFNVHEEZEEREL L
7o,

DWTHAHMEERD 451 2D &
N EERED A5 20d 2 BRI K
%

CXOIEL, x, y I K ZFE L TL
T EAEPRRETERE X=Kx,
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FRERERR Y=Ky Z23ME L.

WE, INOLOEEEERERTERE GBULE([T], [I]D 0@ Thbs. ik,
R IR R A D & L D CTERE N C & Th A, 2 TRIUTIERD
—HAEET B ED b,

=3, VH, THIYRINE X<y, AXALHOELEE OSSN

EHEE b

X pAERE Y FAEEEEEERERE (cm)
L35 L, HBECOVCORERIL 2T HU TR THEY TH 5.
CIRUIE S B SR O O A

(1) o 3
X } Y | X } Y X Y X Y
|
3 % 7 L 7 5 <= v 5.2 0.97
(254) (217) (54 54 0.94
6.7 0.17 6.8 0.15 38 067 5.6 0.91
6.7 020 6.8 0.15 45 | 067 6.1 120
8.1 0.41 7.8 0.42 15.6 0.25 7.4 0.98
10.2 0.46 8.1 0.32 271 | 082 77 050
11.0 0.17 10.1 0.25 273 036 23 161
11.4 0.11 10.2 0.32 8.4 1.07
12.3 0.74 116 050 IL e 2a<y
(549
12.7 076 12.1 0.36 mean
133 1.01 12.2 0.36 71 044 548 0980
13.8 0.48 137 033 7.9 0.78
8.7 0.25
14.4 1.29 14.9 0.53 92 078
17.5 0.63 15.1 0.19 103 072
18.5 0.68 16.1 0.40 B
19.2 0.24 18.3 0.34 mean
19.6 0.42 19.0 1.05 13.21 0.574
212 0.65 212 0.53 - .
23.1 0.74 23.1 0.39 (184)
24.3 0.91 26.9 0.53 28 081
25.7 0.59 36.6 0.31 30 62
27.4 0.68 36.8 0.27 3 070
28.5 0.23 86.5 0.11 44 0.79
35.4 1.10 44 L11
36.0 0.83 mean 4.6 0.66
371 0.34 19.71 0.372 46 0.73
38.0 0.61 P 0.65
mean 4.5 1.03
19.68 0.598 v Y # 5.1 0.96

K (= 2D 1368.00

S'd - 1298.72 =1.0533



(1) g o B

X Y ! x | v | x | Y } X i Y
7 9.7 ‘ 0.41 E X Yy 3 7 a2 F F A
(234) }(1); | 83; (84) TES)
6.6 0.25 f ' 65 | 033 5.8 0.41
6.6 0.25 118 | 037 95 . 045 6.8 0.62
6.6 0.29 140 = 041 1.1 o021 8.4 0.31
6.9 0.23 587 | 030 124 | 037 3.8 0.14
8.3 0.33 799 | 043 157 . 010
|
8.6 o.2§ 19.2 0.25 s oz
8.7 0.2 19.9 0.11 N &
102 0.35 noov 238 | 015 (370
10.7 0.25 (124) ; 8.3 0.33
10.9 047 9:7 0'47
33 0.97 5 % X
113 0.50 33 097 4 (78 ’ \/) ¥ 104 0.36
11.9 0.43 6.4 0.23
12.1 0.27 6.6 0.25 7.9 0.41
12.5 0.35 76 041 87 028 71 3l" )
12.8 0.25 12.5 0.31 (37
8.9 0.58 129 0.25
14.7 0.72 9.0 0.23 16.5 0.33 88 0.27
: 13.1 0.23
15.3 0.14 10.7 0.58 31 058
16.7 0.29 13.0 0.21 17.0 0.27 ' ’
16.7 0.33 21.1 0.31 21.8 0.10
21.6 0.36 23.2 6 .
0.60 R <
2.5 0.25 SO
232 0.26 244 0.27 (349
i 41 . _
a1 0 v 5 % 227 | 025
(54) 26.8 0.29
N A 66 025 sl
y o a w7 (127K) 80 - 041
(154 ) )
90 . 023 s &
6.1 0.36 9.3 i 0.17 v 7
6.5 0.31 6.5 031 ' ' (37
107 . 021
6.9 0.27 8.3 0.35
7.3 0.17 8.7 0.29 : 30 | 047
8.4 0.31 9.1 0.17 ., 63 | o
8.9 0.25 * (sy;f; ) ES 113 0.50
10.9 0.23 I
8.9 0.25 11.1 0.41
9.1 0.17 117 0.35 72| 012 ¥ o= o w
9.2 0.19 12.7 0.31 10.7 0.70 (24)
10.7 025 13.0 0.17 11.1 0.22
10.8 0.27 g% 8'%(3) ]g-; ’ 0.25
14.9 0.26 . - . 0.23
10.9 0.25 16.6 0.35 ) i
11.1 0.21
11.1 0.25 Y ) v 7
12.8 0.29 (45 (24)
142 0.37 - 5 1
(104 102 [ 031 8.8 0.13
i a | ae | B %R
8.3 0.37 | 7 v 3
6.3 0.27 10.7 0.29 (24)
6.3 0.31 12.6 0.33 + v F F 2 ‘
6.6 0.29 (44) 82 | 031
7.1 0.47 12.9 027 26.6 ’ 0.32
80 0.33 15.0 0.27 91 | 021
26.6 0.41 9.3 0.33
8.1 0.35 325 0.43 15.5 0.17 AN 3
8.5 0.33 44.9 0.39 16.9 0.20 (27)
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85 | 0.7 VS A 8.4 0.30
B gk | Om aw C |
; : 6.1 l 0.35 118 | 050 16.6 0.25
4 = X \
(24) ) 21.8 0.56
a 7 X _
10.2 0.23 (1) (14
28.6 ‘ 0.27
o | 131025 182 ‘ 0.21
A 52 o l
(249 F Y oa A 4 A/ F
(1A (1A
5.3 0.35
7.8 0.25 10.0 i‘ 0.27 17.8 \ 0.30
|
r o/ % oY o4 F ~ 4 F
(249 (14 (1K)
6.5 \ 0.27 9.0 ’ 0.23 7.6 ! 0.37
8.7 020 | |
2 = N v N A AY
1) Q) (1A
11.1 ‘ 0.17 9.3 l 0.17 8.8 \ 0.19
hd Ny ol a vy 7 77 i o ¥
(1) (1) [*ﬂ%&gﬁﬂ
11.0 \ 0.47 11.0 \ 0.14 6.7 \ 0.26
_3'D_ 2503.00 _
K m=8g=2p7 10314
a) & 3
1 X Y DF MS
1 25 492.1 14.95
X 11965.57 323.949
Y 11.2609 25
19.684 2278.07 29.6732
0.598 2.3208 24 0.3858 F=4.587*
0.01302559 1.9343 23 0.0841
Y (Momi)=0.598+0.0130 (X—19.68)
[EjR%%k 0.0130 (X F=4.587* [z>& significant
b) v H e
1 X Y DF MS
1 21 4139 7.81
X 14330.31 141.443
Y 3.6969 21
19.7095 6172.5381 —12.4870
0.3719 0.7823 20 0.0250 F=0.628
—0.00202299 0.7570 19 0.0398
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Y(Tsuga) = 03719
ElFR{EE —0.0020 (3 F=0.628 {<>% not significant

C) THRVYEBIOe Az

“ 1 X Y DF MS
1 10 132.1 s714
X 2335.87 74.528
Y | 37537 10
13.21 | 590.83 —1.2974
0.574 ] 0.4589 9 00029  F=0.043
—0.00219589 | 0.4561 8 0.0670
Y(Matsu} =0.574
ER SRR —0.0022 (3. F=0.043 =2 % not significant
d) =¥ (ATHERD
! X Y DF Ms
O o1 98.7 17.64 '
X 578.59 99.115
Y | 18.6002 18
5.483 i 37.39 2.3891
0.9800 i 1.3130 17 0.1527 F=2.106
0.06389676 ' 1.1600 16 0.0725

Y (sugn = 0.980
El/R{%%k 0.0639 13 F=2.106 ¢ not significant
B, mmEe (X)) 3 2EEERRE (V) 2BEECHETTS L %R0®E) Thh.
&3 1 Y=0,598+0.0130(X—19.68), MS=0.0841, DF=23
v % 1 ¥=0.372—0.0020( X—19.71), MS=0.0398, DF=19
<~V 1 Y=0.574—0.0022(X—13.21), MS=0.0670, DF-= 8
=¥ 1 Y=0.980+0.0639(X— 5.48), MS=0.0725, DF=16
7wk, EIPHFOLOINTNREED X CHETARRBIIBEETKRVOTERE Ik L
D LUEGESHT TR NS O ERMERD ST o Tw b 0 UTEHELY T30 1.

=3, vV, vV, AX¥EILE LU EMR% General regression & L-Cskeb b & W
DX b.

1 X Y DF MS
1 74 1136.8 46.14
X 2921034 639.035
Y 373116 74
153622 17466341 —69.7752
056235 ' 8.5427 73 04117 F=3624
—0.0059 8.1782 2 01136

it F=3.624 (% 5% v W TChTPRFEETKROWOTE 2T X T 5 BRI
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Thiv
Y en.y =0.6235

L.
¥z Common reg., ElH4& x DERIRHIC LD X DS DOFBEL L DT ICHEASEY

BEREZFHET D LRDE) TH 5.
E't, Common reg. coeff.

DF MS
[ 20X :
L[%—%'sz] 18.2779 9078.8281 18.2779
bioony =S ~9078.8281 48750 70 00366 F=0.522
0.00201324 48382 69 0.0701

DAY F=0522 T bcom)=0.0020
130 LATEN . Wz B & General mean i L T General regression x 4:
—FH L TnwAhHTLEinh.

DLFOWRELYRCRTEESKO X St b.

S HE G EMABMBEBRHOENS AN EREN

(SR | JL %
?% * . 0 :E‘ \:
éf 1.5 - I
i + y
s . ° 2 .
i .
=
~ ot . . o
*
* . ° A X
s
0.9} TR o
- L4 + ° °
* + o+ o -
0.7 1 .‘ + o o a =
T . ° ° /N (GENERAL & COMMON)
3 e — S ¥
0s b /‘:'—o,x % x
% - * o * - v
Lsp= =T == 'T'*__*———"'*—-—é —————————— T TTT T T T Wonmony
* + ° o
. o *
A%
0.1} ° x
P T R Y TS YR
D.B.H. (cm)
F SR T L AERDED
SS DF MS F
S 3 e e Within 4.3074 66 0.0653
8, PIo0 BB E R Reg diff. 0538 3 01760 270
N res, VH, <=V, A Common .8382 69 0.0701
N :’tz’ ’ Adj. mean 33400 3  1.1133 1588+
¥ hEERLERERE L OO General 81782 72
ERRENE R — D S5E % b ORHERTD . o
DOERE RTINS,

o CEMECENRE B E 3 kKb, General ¥ Common @ SS DT F 2T
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ZELWHENRZEZ LT TS, 2T, VWE, AX L eI DFEBMELIIELTARS L,
FPZO5HEIL

1 1 X1 — X2 )2
S1)2 = Sy2 X [;l: + ‘Ijl; -+ Q?EZ},__*;;‘Z),,
N
1 1 | (5.48—19.68)2
2 — [t S Akl OO
Sp ——00701[25%-18-F 9078.83 }——&00826

sp=170.00826=0.0909
E I X AXDEIREFEDZE

P (Momiy A~V (sugi A=Y (Momi) — F(sugi) — B(Com.) (X aremiy — X(sueiy)
—0.598—0.980—(—0.0022) [19.68—5.48]

——0.351
B, LBV W T 2O DEIESET
—0.351
PEoT, Zhe 00909=sp DHMELAT5 &
_ 1—0351] _
= ""0.0909 ~ 386"

i, HEESL Common @ mean square 35 HEE T L ADTEL CEHEL
%, NP DR THERBERO—E% R KL CEEAYFIET AL 2 4ie, FE
AXD LD InEROF Y AN THEOWUELITH & LIk, Wb BERIE D B
DREBEDOLEIFTL ChH D L EZ DA,

He b PHfEz vy PLTHE0% [EEBCOVCTRILIfHADED L O %2455
6 X =N >SN O N = S <] R - S
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76 3.8741 0.2144 0.0674 0.0337
78 4.0947 0.2206 0.0694 0.0347
80 4.3215 0.2268 00713 | -0.0357 1 0.0357
5 l% 3955 13.7759

§9. 8 X K

BHER 17, [KUE8 32 4, 51 49 KOBARLISHEBIL . & USTIR LA
4900 A:F, 134 100 K 1 R DHICEAR Y & D122 LI .

ESTTFRICRT X ) ik LB, & CIPiiEe 213 4 1438 OE4 0T
WREL, BOTOBEEEYRL TV 5. PAINICAT40~60 OE &b e LT 204

o | 100 20 | 30 | 40 ’ 50 \ 60 | 80 ! 100 ‘ 150 f 200 | = | mma
! , | |
N 3 2 3 2 ‘ 3 2 2 17 | 52986
L 3] 13| 3 l 2l 3| s 1 2 2| stdwst

~1710 EE TD L DDOSFENRTFTHEE LS.
EARIIATAEERO L L AMERORE, $BOBMTEFETE B,
W (F14R) IR0 FEF ey —EFELLTHITICLDOTHLS.



38

BlAx Ok KM B — B &
(1) ¢ & #
No. *t 7 S D.B. H. H vV
cm m m3
1 2 F 19 7.5 4.3 0.01656
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Résumé

1. Introduction

This forest survey was carried out in March, 1958 with twenty students and faculty
members as the field work of forest mensuration course of Kyushu University. This
series of sampling surveys in Miyazaki district of Kyushu University forests has started
since 1956 and has followed year by year about half a thousant hectare per one time
with about the same power of inventory counter clockwise. Mt. Sampoo has the
heighest peak which is 1476 meters and is located in about the center of the Univer-
sity Forests. The middle and south areas of it were sampled in the last two years.
These districts are almost the top of Kyushu Island and many ridges are waving. There
are steep and deep valleys, dense bush, dead rocks, non-economic and malformed trees
in the range of the mountain. It can be said that these forest areas are never good
sites. Moreover, once or more than once partial cuttings were made. The objectives
of this forest survey are the estimation of total volume, growth increments, constrac-
tion of forest trees and structure of stands. In the long run, they will be used in

preparation of planning for management of the University Forests.

2. Method used

Twenty students were divided into five parties and one instructor and two laborers
were with each party. Then one party consisted of 7 persons. The period of this
inventory was from March 13 to 19, 1958 and the objective area was 449.3 ha, compart-
ment numbers 33-37.

The method used is a Representative Sampling Method which consists of two
plots within each block. A block is 400 mx400 m square and a plot is 0.10 ha in area,
31.62mx 31.62 m square which inclines just 45 degrees in the main cardinal direction.
At the first time 24 blocks covered the total area and some edge areas were rejected.
Each party starts from a suitable distinctive point and bears with metric tape mainly
from west to east. The magnetic declination is 5 degrees to west. In the line from
west to east the distance apart between plot and plot is 200 meters and in the north-
south direction the distance apart is 400 meters. After marking the center stick, measur-
ing 22.35 meters in diagonal directions, four corner sticks were placed. Every tree
over 8cm in DBH was measured with caliper and identified in botanical name.

Every 100th tree in Sampling trees for check of tree height and volume was cut
down and sample cores for growth estimation were taken from every 20th tree, at same
intervals respectively.

Tools used for mensuration of trees and survey are as follows:

1 Pocket compass, 1 Weise Hypsometer, 1 Caliper, 1 Diameter tape, 1, Incre-
ment borer, 1 Swedish bark gauge, 1 Core box, 1 Meter tape for 50m, 1 Meter
tape for 20m, 1 Scale, 1 Protoractor, 1 Japanese calculator, 1 Slopetable, 1 Volume
table issued by Kumamoto Regional Forest Bureau, 1 Map of Univevrsity Forests,
1 Aerial photograph, 1 Field book, and lesser items.
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3. Schedule for survey versus actual field work

Out of 24 blocks, 21 blocks were completely finished and three blocks were not
worked, because these distances were so long and much too dangerous. We had 6 days
for the survey but the fourth day we had exceedingly strong rainy weather. Actually
we worked almost 5 days. Average number of plots worked was 1.68 plots per one day
for one party. It szems that this survey was too slow, since they could not work more
than two plots in average. There are, however, many reasons, and we can say that
there are three main reasons. The first was the long distance which took about 1.5 hours
per one side trip from camp to stands. The second reason was the very steep topo-
graphy and dense bush, so we could not progress from plot to plot with speed of more
than 40.4 minutes per 100 meters in average.

The third reason was small dense tree growth within plots, taking 32.5 minutes in
average for plot establishment and 73.5 minutes in average for every mesurement in
a plot. It took time which consists of the following ratios: Survey from plot to plot,
plot establishment, and plot measurements which were 4329% 1749 :39.4%. About a
halt day was expended for arrival at a plot. We were always spending much time and
expending great physical energy for routine survey work. Tt must be given much con-
sideration.

In spite of such conditions, we worked out 87.5 %5 completely of the initial schedule.

4. Volume and the number of tree percentage by diameter class

In this survey, 42 plots, 4.2 ha in area were measured. The total number of trees
within total sample are 4961 and conifers are 1008 (20.3 %), hard woods are 3953 (79.7
%) ; Per ha 1180 trees and L=940 and N=240 trees respectively. Both tree species
are abundant in small size diameter classes, while large size trees are very scarce. The

following table may show this condition.

N L
DBH Tree Number Volume Tree Number Volume
cm (in accumulated percentage)
10 40.9 5.0 54.8 14.7
20 78.1 24.0 90.8 45.5
30 914 48.9 97.0 66.0

In the number of trees almost half or more than half are under 12cm in DBH.
But the volume of small size trees is relatively scarce and more than 30 cm large
diameter class trees occupied about half the percentage of the total volume, in spite
of the small percentage ratio of number of trees. This fact indicates that the stockings
were not sufﬁc_ent and after moving out of large size trees the small size trees are
growing in spite of unfavorable conditions.

Sample sum is shown in the following table:
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Tree numder

Volume (ms3)

N L | Totl N L | Total
1008 3953 4961 195.2066 E 397.9459 \ 593.1525
20.3% 79.7% 100.0% 3299 | 67.1% | 100.0%

5. Volume of tree species

Ratio between conifer and hard wood is 20: 80 in tree number and 33:67 in tree

volume. Then these forests are almost natural hard wood areas. Conifer tree volume per-

Momi (Abies) 33%
Tsuga (Tsuga) 49%
Red Pine (Pinus) 11%
Buna (Fagus) 14.2%
Nara (Quercus) 11.8%
Shide (Carpinus) 10.5%
Kashi (Evergreen Quercus) 5.8%
Himeshara (Stewartia) 4.9%
Sakura (Prunus sp.) 4.8%
Kaede (Acer sp.) 4.8%
Ryobu (Clethra) 4.2%

centage is shown by the left upper table.
They are mostly scattered on ridges
and sometimes clustered in special
locations. Almost all places where they
grow are not suitable for cutting or not
economical to work. Hard wood volume
percentages, (main species more than
59%) are shown in the left under table.
Other species are less than 4 %.
Tree species number is more than 85,
however tree identification is not strict,
because it was early spring time and

not all members had enough knowledge of tree identification.

6. Sampling data, plot volume data

For these natural broad leaved forests, representaive sampling was laid out.

However it was not saccessful, because there were not significant differences between

block variation and within block variation shown as the followg analysis of variation

of blocks :

So there is no significant difference
between block variation and plot variation
within blocks. If there is much variation
between blocks, for instance some
blocks are highly stocked, so their two
plot values will show relatively high

volume comparing them'to the other block plots.

VARIATION SS DF MS

Among blocks 94923 .54 20 4746.18
Within blocks 90445.68 21 4306 94
Total 185369.22 41 4521.20
 4746.18
F= 430604 =110

Similar value plots in the same block

are, however, very scarece. Correlation of pair plots within each block is 0.199, which

is too small." The case of systematic sampling, the case of representative sampling, E-W

line weighted sampling and the case of S-N line weighted sampling are shown in average

volume ‘per ha and one standard error per ha as follows:

1. Systematic sampling :
2. Representative sampling :

141.22+£10.76 m®
1412241013 m®
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3. E-W line weighted sampling: 141.23+11.48 m®

4. S-N line weighted sampling: 141.22- 9.92m?

These sampling errors are not so much different. Generally speaking, the block-
wise sampling effects in these university forests are not recognized, and it is doubtful
that a representative sampling in this way would be successful in Japan.

7. Total volume estimation and sampling error

We gave the following signs:

Conifer more than 30 cm in DBH-wceeereecrereeeees A
Conifer less than 28 cm in DBH:«+eeerereeseeneens B
Hard wood more than 30cm in DBH---eeveeeeeeee C
Hard wood less than 28 cm in DBH-eveeereereeeeees D

All calculation systems are followed by Schumacher and Chapmann’s book. All
digits are slightly different from the complete tabulated digits; while the difference is
not so much, about 0.4 % in both number of trees and volume. In the number of trees
covariance terms are plus sign except Cov(BC) and Cov(CD). The two minus cova-
riance terms mean that under large size hard wood trees, small sizes of both conifer
and hard wood trees show some tendency toward decreasing. The plus coveriances
mean that the stockings are not sufficient and they do not reach the stage of rejection
of other species. In the number of trees all covariance terms are plus signs which
mean not fully stock conditions. The results are shown in the following table.

(1) Number of trees

per ha S.E. E.P.(%) Total S.E.
A 28.1 10.3 36.7 12625.3 4627.8
B 215.7 63.8 31.9 96914.0 30911.8
C 33.8 10.6 314 15186.4 4762.6
D 908.1 106.4 11.7 408009.3 47805.5
A+B=N 2438 70.2 28.8 109539.3 31540.9
C--D=L 9419 104.2 11.1 423195.7 46817.1
AL C=30+ 61.9 154 24.9 278117 6919.2
B+ D=30- 11238 1425 127 504923.3 64025.3

1185.7

143.0 12.1 532735.0 64249.9

A+B+4-C+D

(2) Volume (m?)

per ha S.E. E.P.(%) - Total S.E.
A 26.91 9.11 33.8 12092.68 4091.55
B 19.83 5.40 27.2 8911.01 2425.59
C 35.27 13.61 38.6 15847.49 6113.94
D 59.77 6.47 10.8 26853.81 2908.50
A+B=N 46.75 11.97 25.6 21003.70 5378.93
C-+D=L 95.04 15.71 16.5 42701.29 7058.68
A+ C=30* 62.19 17.33 27.9 27940.17 7786.41
B-+-D=30~ 79.60 8.84 11.1 35764.82 3969.84
A-4B+C+D 141.79 20.98 14.8 63704.99 9427.89

8. Diameter growth estimate

245 cores which. consisted of 74 conifers and 171 hard wood trees were taken from
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every 20th tree and core length in recent ten vears in mm was measured. Bark

thickness was measured by Swedish bark gauge.

Deveeeernnnes diameter in DBH with bark

Beeoiioinnnn. bark thickness

doveerennenns D-2B

Leveeeennnnn. core length in recent ten years

Xevorerooeans d-L; diameter in middle of the period
Peoerrieeins 2L./10 average diameter growth without bark
Kevovenninins (total D)/(total d), ratio of bark thickness
X=Kx, Y=Ky

All these signs are followed by H. A. Mayer’s book for making the regression of Y

on X. Volume equations were constructed

X (em) ¥ (em) by means of quadratics of diameter and
Momi(Fir) 19.68 0.598 converted to volume growth from dia-
3;??;?:5: g;: gz;li meter gl."owth. Conifer tree diameter
Sugi(C’;}git;)- 5.48 0.980 growth is shown at the left.

- It is very interesting that each spe-
Mean X'=1.0533 cies had different diameter growth within
conifers and hard wood trees respectively. However, here we tested only conifer trees.
Regression on X is not significant in almost cases. For instance, each within conifers
is shown as follows :

Y (3omiy=0.59840.0130( X' — 19.68)

Y (Tsugay=0.3719

Y araisuy =0.574

Yun =0.980

Except Momi the three species have no regression coefficents, because their
regressions on X are not significant in effect. So each has constant diameter growth
regardless DBH size. If it is assumed that they have such regression equations, the
covariance analysis may be available. The results are shown by the left table.
From the above table the regression

SS DF MS F coefficent differences are not significant,

Within 43074 66  0.0653 but the adjusted mean differences are
Reg. diff. 0.5308 3 0.1769 2.70
Common 4.8382 69  0.0701

Adj. Mean 3.3400 3 1.1133 15.88%*
General 8.1782 72

highly significant. Then testing the

difference between Sugi and Momi,
£=0.351/0.0909=3.86,**

it is highly significant. The highest dia-

meter growth within natural conifer trees is Momi. Sugi plantation shows, however, a

highly significant difference when comparing to other natural species. This fact may
be a noticeable thing and it suggested that some plantation area may increase the
evaluation of these forests.
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Total conifers and hard wood tree regressions are shown as follows:

Y»=0.6234

Y;=0.3145

Both regressions are insignificant. They mean that conifers have 6.2mm and
hardwoods have 3.1 mm in diameter growth per year in average, regardless of diameter
size.
9. Volume equation

Volume equation is formulated as quadratics. All data classified by DBH classes
in plot sampling are used and weighted by the number of trees in each diameter class.

For volume of conifer: Vy=0.0005—0.4916 D+7.5815 D?

For volume of hard wood: V;=0.0323—0.7660 D--7.6593 D?

The volume of each tree in plot is computed by the Volume Table of the Regional
Forest Bureau of Kumamoto. So this equation is based upon that table. And the
above two equations are not significantly different which may be shown by covariance

analysis.
The covariance analyses are shown as §§  DF  MS F
follows : Within 5.9877 56  0.1069

Reg. diff. 0.0013 1 0.0013
Common - 5.9890 57 0.1051

Adj. Mean 0.4043 2 0.2022 1.92
General 6.3933 59

F is not significant. Both equations
may be without difference.
Then the general regression is as

follows :
V'=0.0241—0.6967 D+ 7.6883 D?

This curve may be run about the middle zone among the above two respective
curves. And all volume computations are avilable by this general equation.
10. Volume increment estimation

After H. A. Mayer Methods, volume increment in equation between two 2 cm dia-
meter classes is denoted d and diameter growth corresponding to each diameter is
denoted z which is constant in this case. And the number of trees in diameter class

is denoted N and there are k diameter classes. Then volume increment .S are express-
ed as follows:

3 [N

The following table shows sample sum, and per ha averages which come from
subdivision of sample area 4.2 ha.

Volume (m?) Increment (m?) Growth percent (%%)
N 195.1987 ( 46.4759) 10.3881 (2.4734) 5.32
L 397.8754 ( 94.7322) 13,7759 (3.2800) 3.46
Total 593.0741 (141.2081) 24.1640 (5.7533) 4.07

() expresses values per ha
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Relatively high value in growth percentage in conifers due to the data including
Sugi plantation about 26 %.
11. Sample trees

. For the later analysis 17 conifer and 32 hard wood tree samples are taken and
average age will be shown as the following table. :

Upper range of age; 20 30 40 50 60 80 100 150 200 sum iave. age +S.E.

N 3 2 3 2 3 2 2 17
L 3 13 3 2 3 5 1 2 32

52.9+86
51.44-8.1

12. Summary

The 3rd forest inventory for Miyazaki district of Kyushu University Forests were
laid out as a field practice of Forest Mensuration Course with 20 students for the nor-
thern part of Mt. Sampoo in March, 1958.

1. Area: 449.3 ha (compartment numbers 33-37)
2. Sampling Design : Representative Sampling, 21(400 m <400 m)square blocks and

each block has two 31.6 mx31.6m square plots (0.1 ha) 200
m apart from each other in block. Total plot numbers are 42.

3. Hours expended for survey and mensuration :

Line survey: 40.4 min. ave. per 100 m.
Plot establishment : ave. 32.5 min. per 1 plot
Individual tree measurement : ave. 73.5 min. per 1 plot

4. Total volume estimation :

per ha (m3) S.E. (95%) (m3) E.P. (%)

30cm (over) 26.91 4+ 9.11 33.8

N 28cm (minus) 19.83 + 540 27.2

Sum 46.75 + 11.97 25.6

30cm (over) 35.27 -+ 13.61 38.6

L 28cm (minus) 59.77 + 647 10.8

Sum 95.04 + 1571 16.5

N+L Total 141.79 + 2098 14.8
N : 21003.70 +5378.93
Total volume (m3) L :42701.29 +7058.68
N+-L : 63704.99 +9427.89

5. The number of trees

6. Growth Estimate

per ha S.E. (95%) EP.(%) per ha (m3)  Growth percentage(%)
N 243.8 + 70.2 28.8 N 2.4734 5.32
L 941.9 +104.2 11.1 L 3.2800 3.46
Total 1185.7 +143.0 12.1

Total 5.7533
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7. Main species (m?)

Species percentage (%) stocking volume useable volume
Momi (Abies) 49 10292 4580 (36cm plus)
Tsuga (Tsuga) 33 6931 3084
Matsu(Pinus) 1 2310 1028
Buna (Fagus) 142 6064 2802 (26cm plus)
Nara (Quercus’) 11.8 5039 2328
Shide (Carpinus) 10.5 4484 2072
. (Evergreen
Kashi Quercus) 5.8 2477 1144
Himeshara(Stewartia) 4.9 2092 967
Sakura(Prunus) 4.8 2050 947
Kaede(Acer) 4.8 2050 947
Ryobu(Clethra) 4.2 1793 828

Finally we should report the following three points in this inventory. The first is
that this area has relatively higher stocking than the other areas. The second, is that
that representative sampling method will not be entirely suitable for these broad leaved
forests. However the complete percentage of field work will be much better, because
each block will be a field work unit. The third point is that growth of the Sugi
planation was much more valuable than the other natural conifer tree growth, especially
more than the Momi tree. So a plantation will give more fruitful yields to these
forests in the future. There are, however, so many eroded and dead areas that present
natural forests must be protected as much as possible. Consequently, though Sugi has
almost two times the increment of natural Momi stands, it is also suggested that planta-
tion and watershed areas be balanced.




