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ZERAEE SACE FEE B TR, . B, DIRGHERAMTEEHRZ
L7 BMRRES R B 2 TR T B 2 AR 8 » LA 2 R gR S B RO BB B
HRMESEA O 2@ » R 7038 DIRES EAM B BHE ERTRR ZBIE A
IRAEH ~ TR TR » T BMRMERIE Z 18R o

BN REMN+AEAEE-RE B RIGERTERY  ERRERRAERR TIERAH
b » BOLBR IS MCERE 2O bR S B R P2 ERER KA AZFE HRS
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LR M AR PO RS B Y 0 DIPBE AR s IARRCR > ASSARERPTEET R
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i B > BRI PR T S BlRR 0 DI SFRIE Y ©
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AR TERE (S 2 AN ERLY. 55 26 » Hrb RIS MR M TR 73 % »
RS REE RS A 120 SBIARZ Z > FEIAE BRI 2 FEEE AR > W AR
A2 ERETEE S » TIARREFIR A BUSHER 2 HS] » EREEMA SRR R REE L » AR
BN > BRI R BT 2 M » BUR BRI A TEERES § PRS2 i » 12553
P RSN FEEERAILEA. B, 8 BARE RS SnAERE 2 E R B
5 SEEELNR  WEB LR MRS GEXENZ MM 5 BESERERIE » o
RRESFEEEE e R BT » FENE 2 NE ) REIRR AR 3P AR AR » SOLARTRBR SR A L
T R FEA AT SR LA EE L T AT (R DI A R S BRI ERVT MOk R BB AR 2 38
& DI BORE 2 R #RETH AR 2 E R o ;

FEEAERSENIN » B 2T AN R R SRR » X IS TR S
i » BEBERNRZ SRR B0 BT RUREM L2 2% » TEREREIS IR
B 5 > RSB FRERI UL MDA B -
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2 2 PRI ZE FE I Aspen (Populus tremuloicles Michx) % Black Cotton wood
(Populus trichocarpa torr. & Gray) SMiiAARPEERFERFRIL LIS » HfhapSl 2 HI1Em
FARAI RN SR ACR RS TE o SRS o SRR A o FErR e T B R A S S 4y (b R S BT
HR RN » FERG IR EE DRI A3t ay o FR S s » ATCR 2 LEMNERZ
H oy BIAS UL B i R AR » BEARTE » REPTARRIZRINEE » B 05 (CHLTAERAREE » DI R iisE
PRI A R BRI » 2253 BUIE B ATRMAK o

a. LG EEEEAA ¢ SR SEATIL IR 2 500 o STEE FRER AR IR 2 - v Pk R » B EE
R i 0 i BE AL 0 (Acer saccharum Marsh.) 220 [lI=E#1 (Fagus grandifolia Ehrh)
B FfE (Betula lutea michx, f.) A (Climax) » HTHERAY RBERFR I SRR REAAAY » 42
A3 EERBR R BB EERSM o+ MR HE BIF B s RS R A 0 BRER
{8 o

b. AR BTS2 KA U ELH 2 B BORE 2 B B P AR R FE N PO M IR AR K (R
TR R [F] Hr s F R e WA 2 rbiist 2 U SRR R Bk B dir oz 8 i ek U E S
EEEFE R AT BT £ T A Rz 2 IWFE £ 2 HE RIS AR (Quercus montana
willd) #% (Chestnut Oak type) RiE#s#k%I (Scarlet Oak (Quercus coceinea muenc hh.)
black Oak type) (Quercus velu tina Lam.) s fL g EemEs (Climax type) s A REEK
Bz 8- r i B 75 Fif#(Quercusa alba LOEEER AL SFTHA(Quercus borealis michx). #k&l»
ETBEARAY » JbOFRCHEE M (Liriodendron tulipifera) #k#l » DIRALBRLHARAIIN =K 134K A
EIRER B REN » TR TR AN » (A B HBEREE » R HIEERMR o
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C. FEFITEHIZRINE » ST ARRIZR I 2 B iR ILES » AFKEAYE AR T B > Akk
TR P92 PSR E AT (L SR S AT R e R B A > SRR B 1A
(Robinia pseudoacacia L.) s JLI5KLHEE » 305% 0 (UB M 0 AR EH KRS 2 5 AR
BRI R A BIFAMES— IR0 » PR IEFREIZE S RS2 IR TR i 1S Post Oak (Que-
rcus stellata Wangenh) o% Black Oak T2 53 /LA » £ 5 A ZREME » HIMRHBR
BRI R B R S ST 2 IR AT AR BUER o

d.  Er RV TISEGRTE o SRR 2 PR R 0 (RHRET 1,300 WO o ASHRTE Y2 R EER AR
BT EE R PR AR » BB IR 2 BIEE (Juglans rp.) it (Ulmus sp.) 4 7R
53 F3P (AR » 2R (Sweet) gum) (Liquidambar rtyrciflua L.) BHABITIER 22400 » BL
F#5 (populus rp)#hsl o

e. FRYBEIIEAIATR ¢ SRR R o WA » PR R » HITE 2R R 22 B
S EARAY » BG5S R 2 2R AR » BRBRER 2 Bk DI R S 2 A R Ak » 2
FURS Iy Eti RS » 53 F5 R R 1L BRI ATHRAY » BRINEHE 2Rk bk 8 TR » b kA s ER
SEIRHRTR 0 PR SR A Hh | o
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SERIBHAIIEE T 2 AU » BRSPS » ThEE ) R R SEES Y2
LR 5 b » BBREH B (B0 5 2 TR 0 ZETRAR T 2 BB AR R v FlsE A » DI
B R HH o kAR 0 RO DR R IR R 1 R AT

ST B RRIRIBE S Bk Bk IB R SRS 13578 k0 1344k (Young
growth Stand) » EHEA 1 FEW 0 FoMTHHOKBE 24k 0 kS (Second Growth
Stand) » #iHEEE 40 4R B2 ARG 0 S RH R/ANEHARR T o B4 (Old growth
Stand) FBHEEBHARA 2 RS » SR 2 Fk 0 Bk S Z BRI ETIRE » —i
Az IREHR S R AT 2R » Rk R R

—. hEH#Sr (Young growth Stand) @ $ha=pha FHBRHSS » SASEMIMDIEE » 3 F
PR BT T R A TS 2 TR » SR 0 FU 2 SR L 1t (R ARt 2 » SHOFRA
B XEERBRYRABEAE FEREAARNRR (1) Sk (2) SRS
T 0 (3) fRIRILZ A (4) K/ (5) AEE (6) ISRz k/ N RIS o

PR 15 S RMCHE 2 MR RIS R o S — S ISR R R 2R » T S SRR
AT » ANE ATEE ISR A ok B 2 B (B S > 3ok IR » AR
PRI o WEEZHA GRS » HPBE» BBR2RE AR £BNm
o

TR R 23 TR R R 2 B AR RITIRE 2 » Yk 2 Sk
BB 570 PR R A B2 EERES 50 FHARK » Rl i3
50 A5 AR EAETER 254Kk » Hhok 45 AFHIEA 314 k0 40 AR 397 ¥ 30 A%
FEHEAT T07 # > kRS ZHKERAE 10~15 4Rs » MR EEAEAA 500~1,400 £ » 1
Tz AR o [EDH I3 AR TR AT R o

LhARR R R 1 2 R ¢ AR RIS ERT 2 SHALIS » BRE PR R
S UyTNLLEEE 2 B » SRS B R 2K EN R o (R 2 S8 » BSEEE S ST
HITRE » B LERRSY 2 R A A S T A B

1 3Ti ¢ EESTARSEIR . RIRTHHRS » MORRESITE: » AnaksfstbkA 2 i 45 » $Tia—
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EfEAE 1.5 A4E 25 24U EE » (LUBHRE R °

2. BIRERE MW ARETE 2 O [BEIREIMLIE S » 8 ORI L
ERR: » LISEARAGRFEEL TG 2 ARITHE o

3. B{RBREks BB ¢ REREAATE R AR » BB R e RS TSR
HE o SRR eTTEAR » BTATERR » FIREBLE o

4, HERE C AR RSER (R AT KR T » R TR e — B RRS  EATHE » D
RS 2 B PRATRE AR 2 A » LSRR HTE B A MEATHETTHIE (interplanting) » J
BEAT A o

T\ MRS (Second Growth Stand) @ Ak 40 ARl B 24k SndEShAERRE FuRE
T > BILERHAK TR A R » IR » AR TR AT R 5 TR » Ve AT Bt
4B BRI 4L (Thinnings and improvement cuttings) » 48 E#Bhfe (Sarict-
ation and saluage cuttings) PIZ: ik (Liberation cuttings) &4 B2 anF ¢

1. Bk FELEME (Thinnings and improvement cuttings) Bifl Rk B mEETIT 2R
KM o R RSO MR T R F TGS » SRR IR (e RS B AR &-OF M » HBiiR
EERATE 5 » IR GRSORETR » 5RO BBIERIBZ » i demn (R JE RS 250
B A EBA R » e TR R R A R ARIREE (R A EEEEEE » SN B - ESE TR
2 BN RS o BT SR AR B 2 5T R 0 BIATER B R B ik R »
T 2k » BTFRALAR ZE RS RE o AR R B SR 2 TS » R SRR EM T B
Bk B R TR 2 A R DSBS & KR B R HoArd s » RIF Bk T 2 » £k 2 [iFE
LI 10 458 20 45557 °

2. {ROMRREENE (Sanitation and salvage cuttings) ! Fiksrirfidss 2 SSEESH EEACH
ey BBR o SRR SR ks BIDIER RS » SRR M LB SER  HTE 2 BANE
FEHES S AT LI 2 BERUEEZ » AR S A » DB s E
=03 e = = NI 3 i . 2 A = 0 N1 24 o O s o e ) 83 || e e T | = o
ZRRE B AR T R R TEM R E R B 2 MG o i Ak 2 T
SHEAREE - AR R R » S RN » DI A B Rk 2 B o

3. f@#irf? Liberation ! 72k AMbia b BT C BREEER 2% » BHE -
R EFR R SCR R Z 0k » SRR TR 2K » SCEHORT O 2 Ak 0 B
B R LIS 2 AR R TR » E5E T B2 ERai 2 bR » DR ISR
§UdEERE > AERR A ESCRRER A 2 AR BRAEER 60 SR ER S s S e w
HHE P LITERIEE o M HRR » BN TR AR o o

=. ks (Old Growth Stand) @ E§iikk 7 2 L RAFESITE R D SR BIR SR
iR RIEE BRI T 3B R LA E el B Mok » BTk
#iaT o {DUECEER B R 2 1 TRk S e (R » TR B LIRE BE A B A R R
Rl 2 ATEMER R EE - MMEG A BRERLE RS M » BRI A [0 Il Z R
2 DIBEF R A » A 2 A B RIHEYEE » WATRRESE » DIFE A » 35
EIEEHOR » PR » (B3R T B ERE  OrE R A AR R ) 2R B Bk
oo

ISR IR AEMOR » BRI AR 2 e B AR R B » TR EMORTRERRS » B3 L
2 AT R — R SRR LT R ER TSR T 8RRy CREER @R BRI
Fe o BREEIRARR o
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REG 7 IR I T =R ERRE 2
1. ERFUSTH: © B E B B IS R 45 2 B IR R SRR 7E o
2. {RE BREREE AR AR RESEH 2
3. ZERIREE  FISERIBIERIEMR S ARSI T K » DIGEHEHISE » AR E R LA
R SOREER L RO ¢
a.  IEF A o AES2E I A DI RGE TR T v AT

(1)Ammate (Ammonium sulfamate) : FE3¥ ek 28G5 0 7R EKEERE A
o BA TS » (BAEEEA » RIBMEN » B BEssamider » Brn R
#EfH P lastic &1EREES ©

(2)2,4-D (2,4-Dichlorophenoxyacetic acid) : B ITEI A bA 55 55 4 BT Bl
HFEFE (amine salts) DI RF R (esters) ] » i iicio: » 474458 40 butoxy
ethano! st Bopylene glycol butyl Sy siit sl » 24-D S0 » Ml
MBI B4 o B IR R S B R e S 4 1.00~1.50 St o

(3)2, 4,5-T (2, 4, 5-Trichlorophenoxyacetic acid) * 7RI EEEHE 7 1o 5 R A0
B BRI BGREIR . 24-D BERAR BESERE 2~3 T e
24D R 2,4,5-T AT ISHEE » HEEH R N2 » rIEbEE 2 Rumis i
TKEEHE] o

(4)245-TP (2, 4, 5-Trich lorophenoxypropionic acid) 1§ B 2,4,5-T HEHEGZHR
i o

(5 )Aminotriazole (3-amins, 1, 2, 4-triazole) » IJ 2 87 ZEHIER 100 ngyzab » 3
Wi 1% 6 BRI 2 A S iees » SRR 2 Y S AR R ©

(6)24-DP ra#uEi (2, 4-Dichlorophenoxypropionic acid) : i 4 #52 a.h.g. gk
FE TR AE ©

(7)M. C. P. (2-Methyl-4-Cholorophenoxyacetic acid) : }HFEZEE > AR ERE2.4-
D% 2,4,5-T o

( 8 )Dinitao: FI 3 Ei%] o

(9)TCA (Sodium trichloro acetate) : f5--#75%] o

(10)CMU (3-cp-chlorophengl)-1, 1-dimethy lurea) §3j %3 —Fi- iR o

b. HEBIH# :

(1)3EHe¥: (Foliage sprays) @ #ok=pBIRATE B fl 2 BERLHEAR » BT AR
A SRR » RER T RER AT S » BRI 2 B CIRTE2 » (H7 88
AR AR BURE) 2 B TR » RSB » A RERZER " AT
Bz ABZ 245-T ZKEwE » ELEHRR 60 N o

(2) i @ SRERFORZ R AR B  RFERERAFEOERAGE R
B ARSI R » A lEEE 15 AS4 AR P _ EHEE Ammate ik
fkofic 14~28 A5y (%% = 1 &) B BN ER IR BT (e fBl 2 + TERVERS
V 082 o

(3 )ik (Frill)  F 2R ase 7] S B AR 8 MREE AR > quf Am-
mate BRHIE 2 52 Ammate ¥ER—Ind 2Kk 0 B 24,5-T KRG —Inf 238
¥k 50 Imfr 2z sk ARENE s —Infr 2z 24,5-T ZoKEm T ilER 16 K524k 38
o ANEER 2O HIgRE L HAEI0L 5D E o

(4) sk | R RO AR S B 2 R > DU 28 R AT K oS TR P EAR TR
5 AEERER 3 %2 2,4,5-T Bl BuEm 20 AREZHMUELE 54
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SLIF 2R 18 AREELW » ZEMABIEAS T LAz » SR » 1
Bt s SRR B YRR 3 s B —INR RS 156 A5 A 14
¥k 40 B 2ZHkK 3 Bk o

(5 )IE B MEEHE: © AR E WA SRS SRR IR a5 2E » Aol e 10 24 PF
EoREHR V Ban o SHREE5R Ammate ZIESIHEK » KETFA 24,5-T
3 ZrtEB R TE R R A IR o

(6 )¥ES7E Cornell tool method: : F§ Ammate > k5
5 AGLITFZHA » E—RBE » RIBEITELRIESS o

SR I B oA BB L BT B 2 BE AR 4

5 # B OAM B &

il 2,45-T ik 1 s 2,45-T Jn 200 sk
A 2,45-T ek 1 Indy 2,45-T I 50 Imrzx
i 245-T grekaeink 1 Jn# 2,45-T Jp 20 Jnrith
Al 245-T Bpfffiis [ -
Fl Ammate ik 1 % Ammate Jn 1 sk
Fi Ammate it B ¥k FEE R SR (0 28 £44F) 2 Ammate {5%;
F Ammate #EjES: 2 & Ammate 51 1 ek
Fi Ammate F5E 6 B Ammate Jji 1 JnszK
F Ammate 3R REREASS A4l -5, Ammate Bk

=, HESHZEERFIEN KRR

SEZEHAR 0 B 0 LB BRI B i M — B A 5 U R
BE » BaTh EEH L Rl i 2 TR R IR — 43 BUSR S SABR Ak LS T ik & R bk S R kB » Tk
HEHBEA T ABRRBLIMRF o

1. M AR RS ¢ HEEAER 2 B R Fe At b R i L AR LIStk 5y e
FL RS Lk 2 T DI BR EEERR Z AkAE 0 IR R Jh A B b B AT B 2
B FURE S I ¢ (1) MR R kA PO 2 B R i 258 | BB RBER Aok
ERRFR A L RRATERAL » HOES 20 A4 DIk Z BEAS RIIEAA » FTEEEITTHS o (2) Sl «
Bt bR R BB RB SR A, » LB TIRIUE 2k » BRI R kA » B2
Hok » BbiE AR DUMERP L AR LIS » (3) MBI EYE | Bl (1) ¥z
BRI » VRS 2 S n LUE B SRR 15 2 ARATIE » T3 LIS~5A R FIEENE 5 (4). 4EKMEAR
f#E o R R RS ) B AL BIFTRS » RIS 2 HATIELL 25 AR St o

2. G TIIEMM e R & A B ¢ HSERECT AL AR N 8 TR AR 5 Y
ORISR 1 2 VS D A AR 2 B » SR B S Tk

(1) FEIAAE AR AR EE © FRBRBIAT 50 A4y IR Sk » 250 244 RIS A it
SRS 2 HoK » AL BRI 5y AR B R LA o

(2) EARIRIRE: © RERIOES 30 ARLIEZHA » 805 F/MEAES » TTASEARDE
Bl o [P ST A B I FRAR 5 2 St W Bk AR B 75 2 kiR o

(3 )Rkt B RIES 10 25 LI EZ WRIUEHA » BRI TGIE 8 » SRR T
Sh o SEEETESSFIR TR o

(4) ks © TR TR BRIRRA » TSR N BRI bk o

(5) TRhsBBIkA B e A o

ST RS TT 2 25T

(93]
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(6 )EREA ¢

IREUER R T > FURSIEEERYE SRS EORIE R DR BATRER
PRI R D R IR A AT L o

3. AR PR B o

ISR E RO TR A A TBE R PR R S S~ St A RN » RIS
SRS S ) RS » RS IR S S R B 2 B - (S
HERACERAE ) HETHAZ BE SRS k2% o

HeH AT R (1) FOMNSEE 2 MRS (2) IR R RS F RS m 2 Hry > (3) M
FR T DI e P DL B 2 BB R A B 0 HH A SR TSR L
o SRS T UAERRRE HDS—HD? %72 Rk HD, Sribiieltats
B BRGAE 2 0 ZBe HLD,® RISCHE I S e e § PRI YRS AR TS 2 (B DL »
DURBEE HA i SRR P b 2 s

AFRBHT I © 4 ViR 2 AR 5 NSRS RN » % ROSE
> RS A — A= A% BTERARR » BEEREAENEY » ik
FEC-R B o

M. SRESEEEZES RN RS A2 BRI

B SETE ACE R TRER S » HECAIEAEE » BRI b A S e
Mtk HRITHL S » TSI R, » RS Tk » DI — 5 2 DR ¢

—. BRI ERER A SRR ) Mk AR R AT ) DRI 2R 5 A DI
ST ) KERRBRA LR DU S ERTE 2 ol o HRATHRAER T 2 A 70R -
B PR » B B S HE T 4 15 SRRk

1 SEEEER | U TSR » R4 RS 300 AR DIF 247 » 78
B ISHIAITR 600 ARDUF 2 AT AT AT :

* #ti  Diospyros utilis Hemsl. & B f4 Machilus Kusanoi Hay.

fr B # Calophyllum inophyllum Linn # 3@ Kk Pistacia chinensis Burge

ZL 7 P IR Pometia pinnata Forst ¥r % #h Ulmus paruifolia Jocq

L . Schefflera octophylla Harms. = #1 Paulownia kawakamiizto

F 3 K Pistacia chinensss Bunge B TE D A

B % Bischofia jauanica Blume = ¥ Je Zelkova formosana Hay.

B #] Sapicem sebiferum [L.] Roxb. B 0 7 Michelia formosana Masam.

# B ¥ Acaica confusa menill

2. BEEEIZEMHOE (Subtropical. Hardwoods) @7 /A0 Mgk 300~1,500 AR » 15

i 600~2,000 A7l ¢ FLSREE 2 BEEEEATF ¢

Far Bl R Machilus arisanensis Hay. B o0 7 Michelia formasana Masam.

¥ B0 k3 Machilus Thunghergii s. et z.

& 35 #f Lithocarpus Kawakamii Hay.

Vi ¥¢ Costanopsis Kawakamii Hay.

R4t  Castanopiis longicaudata Kaneh et Hatus

i B Quercvs gilva Blume JK ¥ Shima spp.

B A Actinodaphne nantoensis Hak. 71 #&  #] Lithocarpus spp.

i # Cinnamomum Camphora Sieher

E O A Michelia formosana Masam



3. IEAEIEEER A S (Temperatecre Hardwoods) 7e-db /43 #5% 1,500 2 RELE# » #8
REHA R 2,000 AR ELE Z#hAy » Her B fes A i E T ¢
s #i Machilus zuihoensis Hay. #F* K B Quercus Morii Hay.
=L B2 B Sassafras randaiensis Rehd. R HASET Litsea dolichocarpa Hay.
i 7 Liquidambar formosana Hance ¥ 9% ¥, Alnus formosana makino
& #E 4k Litho curpus Kawakamii Hay.
E # #§ Trochcdendron aralisidesS.et.Z.
ERI:4EZE  Castanopis longicaudata Kaneh et Hatus
e Rk RS T PRHL R 2 R[] o S CRST LIS T 2L 0 Sy PR S S TR
BR BRI DL IS WA A B 2 Se R P o
T B SR 2 S AT AR R 0 TR Y RIS A 7
TR AR 2 T S R B ROE B 2 ST R o BEAREEE 0 TR 0 L BUPERE » Yl o
3887 pH i » DI RH gl 45 DIy e e M@ A A AR 246 AREETh b Y 2 M it B A
N7 ACHY > ZRAIVR S TSR B o
=\ FEELAMAEEEE 2 RS AR B EE AR B A P EERT ) MRz A&
TR 4 BUBTFE R s CTREPESAE » 45 AR AT 43 BUA 8 B AR 3 5 2 » Were oy M A R S5 WA
PR SE R A AR R AR A R R o MO R AR ER » B eIt
— o TG ERER » MIBREFEEZ BHESH o
M. TR R B ¢
TR 2R SRR BT A DRSS AL AR » BRI
AR RS ) SET R ST AT R IR s B 58 2 ARk » LR AT R » TR
AR E RN 2 Rk » RS R 2R » 3 BEbEE 2 eI E s BRI A
Z PBERH IS REH R APk s RBRPEEE » RS » BEptF —HE  REHA - FEER
FZAFES BRI A I R 2 B TR 3 » G T EEERZ AR
HELIEZ ©
a. BERS BV, mEAE. RoR s v B AR S R i R AT 4
TR RIS » V3R ek AR A 5y BUAER 2 ©
b, [F]—FRE R ok 4 R BB (5 2 TR R TR S o A s«
Ve AT BRI » Rk » BERHRR » BUIREER » SR AR E B =~ o
BB RO B IR (R s AR RS T v > B
B E2%o
e. FRRIFEEEZMEEINEKERFITS ZHE
T R TR SR 2 AR S e o T BT E T 2 o




5B 0 B R (Regression equation)
ﬁﬂiiﬁﬁniiﬁiijiﬁﬂﬁ

CERPCE > BAEATTAEZIER 5 B BB RIS F 2 EA
TRERR A A T SR TR TR R BRI » MR R > B » RllEGE
AR R 2= E‘Ft ’ f’k S MR ER AL R P R IR ARG AR » Hiiim
ﬁ"“‘f’[.d‘”?«-éf%ﬁz‘ f\f*m:-d RE R s | RGBS & o InllU B RE e BT » LI BihiREE &
Tk R lﬂ‘ Alinement Chart Meathod) #8328 /2% (Anamorphosis) #}
B5 1A /‘LﬁLﬁﬂ*ﬁ*’\f‘% HEE R R iR » SR EERE o

MEHES; (Regression equqtlon) JER /T (Method of least square) iy, 2 IR
Iﬁﬁi‘fﬁﬁﬁ.&ﬁ (2 R RAR » £ A T2 R » BLURRCEST 2 E R » BT »
£ # "‘]L%"FU ’ %ﬁ’f‘%ﬂ:%‘?}ifﬂ@ﬁf’ % :@;ﬁ' f”‘ﬁ%ﬁﬁ ﬁil:etf&ﬁi Z @E’iﬁjﬂg

s

B

R

R R ) A1 %%@‘beﬁﬂﬁﬁﬁéﬁ%%@ s, 2
B, Fobf b2 SM0MNE  HTRET AL o

—. ##E%E (Volume Table) ZIiAHEUHFRE

Tﬁ‘L,{wﬁ h.,"f* /J‘E‘Eu‘féf& #k*ﬁ'ﬁif‘ﬁﬁ\ IR (BEER S FERERE » IRIR P MR
/%&j\dfﬁ ) -’\'1 EIEIT A AT PR LA A T 2 VR R 0 SRDITE RS o S B
TR AR E RS R DUS AR » LUEMILH 2485 BB/ ik 5 Msiintinisg
SERR RS ARI TR A » 2R J,{_'k?%i?ﬂﬂ)ﬁf}ﬁ* i LA 2 RIRAS » IS EAH RS
,aﬁm‘é s MR 2B 0 SER DRI TARREER » 2R3 EB 2% » PN
SRR 2SI AT AL o

T EER LG BRI » SRR TREA » KBS REETIIER »

‘x;‘} o H- }EE I\

S J'ﬂi/fﬂ B B AR 7\7 — TR AT R R 50 #RDE » WiER 0 EISR
ST EREH 2R §T£ 300 ¥k » BERRARA TS AR A o el IR B SR AR T B R
il t?nL; TR AR » AlARE 2 BT » FAREE T H A0S » R4 BIEsdin R ¢
Bty oS3 (Standard Volume Tahle) 2% ¢ i M AR NEENE Ik 2205 »
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ENGLISH SUMMARY OF RECOMMENDATION

Taiwan’s forest resources constitute an important aspect of its economy, not only
in furnishing adesquate supplies of forest products for its people, to produce fuel and
for its mines, to equip its communication and transportation but also in protecting its
watersheds and its rugged land free from soil erosion.

Of the total land area of Taiwan, 55.12 or 1,969,500 hectares are forested, of this,
the over mature natural forests, which cotain coniferous species distributed over an
area of 200,000 hectares between 2,000 and 3,000 meaters in elevation, are much needdd
for regulation of cutting and regeneration. The tropical and subtropical hardwoods
which grow most low commercial species need to be improved, moreover, the main
job of watershed management and the continuous inventory of timber resources should
be taken in consideration,

The writer has been a trainee under a grant in aid from ICA, USA, and has
studied in many forest experiment stations in USA; Some technichnical problem,
with relation to Taiwan forest have been collected. The regulation of cutting and
regeneration of natural forest, the improvement and management of tropical and
subtropical hardwoods, the development of yield and growth study of major species,
soil and water conservation study and watershed management problem have also
been considered.

In order to make an available suggession, the writer denotes the detail method
on the point of hardwoods improvement and the advanced study of forest mensuration

problems in this report.

I. IMPROVEMENT AND MANAGEMENT OF HARWOODS.

Of the total forested land of Taiwan, approximately 1,430,000 hectares are of
hardwood types, which covers from lower to higher elevation, The low value com-
mercial hardwoods occupied a larger area of space and produced timbers are easy to
decay. Hence, the detail classification of forest types, the control of undesirable species,
the mangement of commercial hardwoods, and the different methods of cutting practice
will be a great helpful to Taiwan hardwood forest. The hardwood forest in Taiwan
should be carried on a modest program of timber stand improvement which consist
mostly of clasification of snperior and inferior species, removal of weed species,

eleasing more valuable forest growth from over story, investigation of site index of
main commercial hardwood species and conversion of the non-commercial hardwood
types. Some comments will be included in this recommendation.
Recommendation of management and improvement of hardwoods.
1. Advanced classification of hardwoods forest types shold be completed:

Three major forest types have been classified for Taiwan hardwoods. For calculating



of hardwood timber resources, tropical subtropical and temperate hardwood types have
been classified in the project of Taiwan forest resources survey mainly on the elevation
basis,; But for hardwood management purpose, a more detail forest typss for
Taiwan hardwood should be classified.
2. Superior and inferior tree species should be acknowledged within each hardwcod
type, The superior tree species are suggested basing on a classification of tropical,
subtrooical and temperate hardwood types:

a) For tropical hardwood type: The tropical hardwoods distribute within an

elevation below 600 meters, the superior species may be considered as:

Paulownia kawakamii Ito. Cinnamomum micranthum Hay.
Diospyrus utilis Hemsl. Cinnamomum Camphora Sieber
Schefflera octophylla Harms. Pistacia chinensis Bunge
Bischofia javanica Blume ~ Sapium sebiferum (L) Roxb.
Acacia confusa Merril Machilus Kusanoi Hay.

Ulmus parvifolia. Jacq. Swietenia spp.

Zelkova formosana Hay. Michelia formosana Masam.

b) for subtropical hardwood type: The subtropical hardwoods distribute within

an elevation from 600-2,000 meters. The superior species may be considered as:

Machilus arisanensis Hay. Lilhocarpus Kawakamii Hay
Machilus Thungbergii s et Z. Castanopsis Kawakamii Hay.
Quercus gilva Blume C. longicaudata Kaneh et Hatus
Actinodaphne nantoensis Hay. Cinnamomum Camphora Sibe.
other Quercus spp. other Lithocarpus spp.

other castanopsis spp. other machilus spp.

¢) For temperate hardwood type: The temperate hardwoods distribute over an

elevation of 2,000 meters, the superior species may be considered as:

Trochodenron aralioides S. et Z. Quercus Morii Hay.

Sassafras randaiensis Hend. Lithocarpus Kawakamii Hay.

Castamopsis longicaudata Kaneh, et Hatus. Litsea dolichocarpa Hay.

Alnus formosana Makimo
3. Site index or site class of major hardwoods should be estimated basing on topo-
graphic and soil factors: Estimating of hardwocd site index or site class is the basis
of choice of species for regeneration of hardwood forest, variables have a major
influence on site index are estimated as: (1) aspect or compass direction faced by
the plot; (2) position of the site on the slope, i. e, distance from the ridge line; (3)
grade or slope percent of the land; and (4), total soil depth to rock, method shouid
be used and the result will be served for hardwood forest improvement.
4, In order to reach the goal of timber stand improvement of hardwood forest, a
minimum research work of cutting practice study should be developed as soon as
possible. to encourage natural restocking of forest land, to keep species grow in a

better condition, the following articles will be suggested for hardwoods studies.



a) After the major and the minor hardwoods types have been classified, the
available cutting practice should be designed according to the special forest type.
methods should be studied intensively.

b) The seed tree method, shelter wood method, single tree or group selection
method should be practiced for different forest types, The best method should be kept
in mind after a suitable method had been derived.

c) Different cutting preactice and stand improvement methods should be derived

for young growth, second growth or old growth stand, the stand size or crown density
class also should be considered.

(1) young growth stand: Removing trees overtopping the selected crop
trees, pruning should be made on well stocked stand, and treatment of stump to
eliminate or reduce sprouting should be msde; For under stocked stand, inter-and
under planting should be operated.

(2) Second growth stand: Thinning and improvement cuttings should be
practiced on a well stocked and sound stand, sanitation and salvage cuttings
should be made on lightly and severely damaged stand, liberation cuttings could
be operated for special forest type or species. A definite plam for stump treatment
should be made for immature stands of second growth which have been clear
cut.

(3) Old growth stand: The final harvesting of old growth or mature second-
growth stands and their replacement by desirable young growth is not usually
thought as a stand improvement operation. Partial cutting system, shelter wood
method, and clear cutting should be made for certain forest type.

(4) If young growth, second growth or old growth cannot be classified or not
available, using of a stand size class plus crown density class will be available.
d) Using of chemicals for controling inferior species or removing undesirable

trees should be compared with labor operation and the results should be analyzed.

(1) Ammate, 2,4-D, 'and 2,4,5-T are the common chemicals to be used for
controlling inferior species, some research work should be designed according to
their sprying method, time, quantity and their effective to different species.

(2) Method of using chemicals as foliage sprays, notches, frills, basal sprays,
and stump treatment method should be compared in different stand conditions.

(3) The cost of controlling inferior species by using chemicals or by laborers
should be compared on economical basis.

5. The research projects which will be carried and for finding the the optimum
ethod of hardwoods improvement, hardwood control, forest type conversion etc should
be studied intensively.

6. The hardwood timber market and their economic condition should be investigated
and analyzed.



II USING OF REGGESSION ANALYSIS IN FOREST STATISTIC

In order to construct the volume and yield tables of major commercial species in
Taiwan, the modern statistics techniques have been introduced and applied in forest
mensuration; In fact, as Prof. F. X. Schumacher says “The mathematical statistics has
widened the horizon of forest mensuration. It has not only supplied the scientific
method to investigations of volume, growth, and yield, but it has also carried concepts
developed in mensuration over into other branches of forestry, such as management,
influences, economics, products, soils, and the range.”

For the further study of advanced mensuration, in terms of regression analysis
to be applied in studying volume, growth and yield of Taiwan timber, the following
suggestion will be held in this report:

1. Construction of volume table should be prepared with modern statical and math-
metic technique: Volume tables should be prepared for different specirs or species
groups, different kinds of volume table should be used for different purposes.

a) Construction of standarad volume table: Four factors—tree height or length
dbh, form factor or form class-should better be considered, Meyer’s formula logV=a
+blogD+clogH-+-dF will be the best formula to be used.

b) Volume should be classified into tree volume, sawlog portion, upper stem
portion, pole or saw timber sizes, in case, we can get the accurate volume for
different using purposes.

c¢) Construction of local volume table should be™ prepared for any special study
or regional survey purpose.

2. Construction of yield table for major commercial species should be continued the
method of construction of yield table should be based on a new statistic technique.

3. The growth study stand composition study and stand volume study should be
developed.

4. Using the Regression analysis to the other brahch of forestry will get the experi-

mental analysis purpose.
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