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[ Analysis of Taiwan Zelkova (Zelkova serrata Hay.)

Plantations.
Chih-Ming Chiu,%? Chen-Nan Lo-Cho,” Ming-Yuan Suen®
[ Summary]

Because high forking greatly affecting the formation of the main stem and the
wood quality was found in young Taiwan Zelkova plantations, various intensities and
methods of pruning were practiced in a 13-yr-old plantation. Results for 8 yr after
treatment showed that at the age of 21 yr, there were no significant differences among
periodic annual increments in DBH, tree height, breast area, or volume growth.
Analysis of the annual increment showed that growth of trees pruned up to 2/3 of their
tree height was affected during the first 1 to 3 yr, but it recovered to the level of
unpruned trees by the 4th year. However, there was no effect on the growth of trees
pruned up to 1/2 of their tree height. Diameters of the pruning wounds were about
1~10 cm, with most (about 90%) at a size of 1~6 cm. Observations on occlusion after
pruning showed that for trees with diameters of pruned wounds smaller than 2 cm,
good occlusion occurred. On the other hand, if the diameter of the pruned wounds
exceeded 5 cm, healing was difficult. Furthermore, the pruning method, i.e., cutting of
the branch or stem fork, affected wound occlusion. Neither the adapted flush cut nor

the retention stub cut were correct pruning methods. The former created a great
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delayed the time required to produce clear wood ; moreover, it also caused the wood to

discolor or decay. The length of time needed for occlusion of pruned wounds was

mainly affected by the length of the branch stub, the diameter of the wound, and the

rate of growth. Their best regression relations were established. Suggestions from this

study can be used as a useful reference in carrying out optimum pruning intensities

and pruning practices and for predicting the clear wood product for Taiwan Zelkova

plantations.

Key words: Taiwan Zelkova plantation, pruning, growth, knot analysis.
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analysis of Taiwan Zelkova plantations. Taiwan J For Sci 17(4)


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

PDE

*_Compl

Click Here to upgrade

Unlimited Pages and

Your complimentary

use period has ended.

ete Thank you for using
PDF Complete.

T 1 (Zelkova serrata Hay) {757 SEEEEA - KR 9060E ) 1 B G+ M
B 3RS 300-1000 m Y RAZAAE R IESRSE - @a R E - 2945 - R
HEHISETR R > RSPy - 7 A AR (Cinnamomum micranthum Hay.) ~ F
it (Pistacia  chinensis) ~ [+ 71 (Michelia formosana) % 1| ¥ % fif (Sassafras
randaiense Hay.) » *FEELL WRESE ot o g A 1 SIA STl BB
IR PRI T e = Db B MR O RSB AR = ol ATE < 12
Pl il B > SR 5T BRI 5 % > J3ELo-cho et al. (1995b)i i 57K 5

I AT BT R 82% o AS IRATA T 1-8 om VK] - A B
2.5 om > 5 2t U IERS 3.6 A o SHERDE MRS U RUE o TR SR RA
T Sl {7 B0 FR P ERE 9 (Kano et al. 1966, Yamaeri 1981, Yuko
1992) > " ER{EAL [ RLEF] AP & e I TR o 1 R AR A
[F3 A B v B R e ST - (Fujimori 1975,1984, Lo-cho
et al. 19953,1997, Chiu et al. 1999) - iy S5P* E5 A A% % 14 » Hung and Lo-cho
(977) £ [l S48 & X A (Fraxinus formosana Hay). & %isﬂr%éﬁ%ﬁ :
BRZELS & & [ U3 A (A B YA  (RIRE R R R R
PRI IR S5 e o Pl Ssfir = M REBUBTE 5 (4 00k~ ] Vi - 7
1 S ATVEN o PO SERIREBSTAIS PRI 0 SO (A A

(Yamaeri 1981, Danhayashi 1994, Horishi 1994) » [xF= YI:WE;‘/ f lﬁfj[@,ﬁﬁz’ﬁﬂ\ [F[J


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

om p I e e Thank you for using
PDF Complete.

Click Here to upgrade tt
Unlimited Pages and Ex

APREVF I U LTS 3 B LR A 17 ~ IS (R i) e

3t

— =

,?ﬁ?ﬁfﬁﬁﬂj B ERE H Uk

_"'l

ﬁ‘[ﬁﬁéw% Ffrl.%J: w?*f;‘% < RS R AV Fﬁ g;ﬂy;ﬁ [Wj/rgi’fﬁ%‘? ¥
EPRIIS R 7 B A D RISAS ke I & T [ ER E A L
B RS BLA e

FHRIEE 3

— ~ PRI

7 BRSO AEIR Y AR Y SR 57 BITLARTS P S

750m » 4 EETRYRTETIR o o S| ELE (Nsh-Ye) Y vk

> ERFTS I (0 5 VAR T BT o SR et By 4 et
57 30~50 em 1 » Bl [ (Lin and Horng 1997) 5 #HRSHES 3 x 2:m » 4%
135 i » 5 2 FIATHRBORI800HE » 3 7 PRIV FERb 0 T IR ISR ik ek -
=~ R
(- )ERE
(A)ISHE = LI2A8TlY - (B) A% = 2/3MTly - (C)SIRHA (5 [£4F) «
(Z)EREE
Lz =0k k)= S?f(saW)Ei‘ﬁfgﬁﬂf » i A% (branch collar) %4 A2
(branch bark ridge, BBR). ¥ fef » % 51 51 {115 27 6 i =4 22

R -


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

y use period has ended.
Thank you for using

t CO m p I ete PDF Complete.
Click Here to upgrade H ) Egg,@gﬁﬁ? ) g[ﬁfgsgﬁ[sg- E[i" J@ﬁ °

Unlimited Pages and Ex

3. 1k (stub cut) + A JARAE R RAE5~10 cm ¢
© bR

FRMERS T & 5T o 73ISR E HE= Off | R > ] SR 790,09
ha -
PA A RIS W B U A

FORRE21E % S ISR B 188K  Bch 18,023 5 em > A8y
[17.8~125 m > 0 5 T AR ALY > #1030 em- B T R AR
AR £ DRI - DiRg. 19 PRES S ARAT [ (] v RE
T AR VE PR LT AR AR 2 R ) 1 A
AR~ AR lﬂ?‘ i ~ ? i @‘Iplﬁ‘&bﬁﬁplf?q » YIFig. 18- » 4
BT (] 1262( -
%ﬁfﬂéﬁﬁ«ﬁ%

- O E

‘2111

A

FIBEE S PR 15 I BT RGP 1959785 ha - T HRE 10 om -
A 3ERST m e HIRRA A ALY TR  HF/4 - SN IIDERIVE > HEBRTE)  F
T 0.45 o KT ISR I AR 85 o IFIECELY bl AARS i Table 17 o
i BEZELD ) PG 12 AR » B0 A R R R 2213

ﬁﬁ_ﬁ] VBRE o ) EW:ETEF{EEI o JEgIF I/ﬁm]ﬁ ﬁ[ K ﬁﬁ‘-ﬁ ﬁwﬁ,fj'ﬁ‘rf[%ﬁ'?nﬁ%


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

PDE

*_Complete

Click Here to o SRR ¢< R TRIf 3 Rl T%‘gzg » Y[ITable 2

Unlimited Pages and

Your complimentary
use period has ended.

-« Lo-cho et al. (1995b) TET";ETSE" ERERE S ] ISA R 1B~ 1I208F) V(34 - 4
SRV S SEE S NI e IR NSRS

EhiE— ?EJ%F |ﬁ%;f7 [fl SR i EF i 7y 4 IBFHIJ »13F & Flﬁ%

_1 ‘\

RIS FERE B BVL-BEF % STRYRE - RUBEL T AT B OB - £ R

lﬁ&

IR USRS SN - (RLOTAS K R AT TR - R % R

EURUH DOPRRE » L8 (A S R R T IE > P AT Yamaerd

(1981)3] 14 4 VPHAEH AT » Hung and Lo-cho (1977) £755F F ¢l

R T L (5 SESRLISHE 8 LMy - H04 5 [P Sy o AR R

TR SR IR - < Blo-cho et al. (1995, 1997)3 55 Ml g7l 7~14

VISR F ISR R S 12 0 B S i A A 36

F VB 2 RS R iy AT (Chiu et al. 1999) - K

Wang and Shih (1980).1 #; - HII A Gty [ 80% » i h & = s i
RIS {7 ST 34 > RS s 1% S (Lo-cho et al. 19953,

1997) -

D VR

LA 0 53 (i AT

FlA EREte (5 VA 18F% » H262{ S (H] 1> 32| Fig. 1743 ’FJ@PT%?I

FEL VR V1R Al Y Table 3% » g S T (AR B2 omP I - R


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

% Compl

Your complimentary
use period has ended.
ete Thank you for using
PDF Complete.
Click Here to/tiEEN. R R A EEB0%! ) F 6 em! ) - (5]

Unlimited Pages an, ]

F = F 5 - #Lo-cho et al. (1995b)%‘$5ﬁ"ﬂf VFI?@%’ FAREETIemI T > [E

—v—r

16 i 3~a ML It RG] B[k 2k o B A ERER95% o (B T 71 3.0~3.9
cm¥ [ Vil £ 3R EE58% 0 7 eml) o B R = S A WRRRSEATIE AV
T R ety o EURUN ELENA IR T R - 7 Rk R ﬁ?@%UE“f %[EJ%T’?;["%T
FERS L 11T I BIESV 2 » (ERRUERET > BB - % SRS
135 > — febigmy s B "F‘* | 1818 Sf(Fujimori 1975, Takeuchi 1983, Fujimori
et al. 1984) -
2.5 1 i

IR A T I%i?fL%UFJ%’f’T rﬁ?“ﬁu (L BT = A (E jﬁ“'éﬁ
ERH R 1’;]?%@ (B R CTE 15T ARG, 25 o (] VR AR
Y[IFig. 3T o [ UL 2 eml N o (B ST R 2 ﬁi{ﬁl’%ﬁ )RR SRR
5% > ([ 1 22~3 cm > =1 30%3E * Ay %@3 cml’] o Aghdsk %ﬂGO%
o6 om! | FRACGE S S 1E100% 0 [yf[ 12 em! T > A SEFUE > 2-8 em
20%§Eiﬂﬁ ) SCmEf GRS T0%) ) F s B 17 em! ) Fo ’ﬁﬁﬁ*‘“'i%g[i};'/
Fre

%Fwﬂ“ﬁ (RIS A AT 1 et » [t SRR 1A WA~ Ul P
fihe ﬂv?ﬁ fol g & T (SRETH T [E’E ] N e ﬂvﬂﬁr &?F ﬁf'lf%

RIS I EE G BT 1 3 om % R ST BT R


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

Thank you for using

t CO m p I ete PDF Complete.

Click Here to o =L L6 em ) s TN AR SR
Unlimited Pages and |

50% » [y L=ty crist ik 5is 20% 5 [N T VRS AT > SR [ITEL R EEY o E I
FRlS] > p URLED 5L Bt A o 7% (% - 5 Takeuchi (1983)1%?[ KRS~ = sk
R AL HRAT SN 3 om [ F o AR SH ] 1Y
FRCIE 70%%" =E[ N 30% IR 1T B R T ARt VAR
oo PSRN BN

O e I g RN F%f;& I8

’E[['Tﬁﬂmi CV AR AR VRN AL B ST ART
%ﬁﬂﬁﬁfﬁwg'ﬂfﬁ*ﬁfﬁ[' Table 4 fr. - £ WPREISAE (F] 1 A PG~
@h’ﬁ'ﬁ% e > P ANFERE G 1] AR REY B R RG] NI

I B IS5 - (1 Table 4 » E1SERUL 57 ARG R 24 0.615
T VRS IR 0.388 » [y BRI ASEIIHAST L] o RS I > A
AR I‘F![I%“ PEEI R oV H HUE T (RY) T o FURUR LYY
[ERE ] e ~ “ﬁf‘/’?‘*p YPSRE s R AT ‘%ﬁ%@ﬂﬁ*ﬁ%‘ I
WL 75~ (BT liﬂ” 11(Chiu 2000) - {74~ 5! V7 i(Takeuchi and Hatiya 1977,
Fujimori et al. 1984) » “%ﬁ[ﬁ”ﬂ\ (Fujimori 1984, Shigo 1989) » 74 & =l
(Fujimori 1975) » = i*‘J%ii?‘i(Kano et al. 1966) > JF_T E JF%I% ’ P"L”“%‘{/&%'?Wgﬁ'?'}’@% )
VR BE P eiiep JE[HULFEVF'JKT (% -

IEEFSE (5] 1 AR A G » 4 R > S 1 2

10


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

PDE

£ _Complete ~ 7renkyouorusig

Click Here to upgradel B [ ] AR AR R

Unlimited Pages and EX

Your complimentary
use period has ended.

AR PRS- 0 B2 VIRV - MR ) TS 3~4 em TR
g & B R R > (B B 56 om [ i SR AR A
P AR PSSR o SIRE  (R ] T E 8E 5~6 em I R P {EAR R
PRI S L e SR e R - A S A SR SRR AT
T4 o PRET SR A B 1 SRS SR o P SR (RS S
R THTM
(2) * = (AL AL e g ﬁ'/rjml

BISAE (R R AR R IR = TR AL Ve
(i~ BRI - U1 Table S R » Y LU (YT VR S ARSI

=

‘A
ﬁ:l

AR > R A Py AT R AR -
W RORTRES SRR RIS o I PRSI A E  B
ﬁ o MEEHCE RS T ) 0 0.293~0.408 V] - EURRSTYIFE <RI
- R SRR T A R R Y R o g R
REERTERAGILEE

3.5 1 @”EFE%F’—‘I;%B 5 gy’[/ﬁ}m,

o 15 BV et S P ST B R - SRS R 1
[/rTJ[l > El ﬁx?{ErbyrﬁlﬁrJ o S I';:L [E[ @,&}—kﬁg , ﬁi’épi@]”g[ IEJ?%T;I/%F/—‘I

s o A %%%?{TFIEZI‘L’%%JT‘E[]TJ (Takeuchi 1980, Shigo 1989, Horishi 1994) -

11


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

Thank you for using

t CO m p I ete PDF Complete.

Click Here to upgra , Fi SR £ R gk (SR JHE - A
Unlimited Pages and | f

P=" o Fujimori (1975) ﬁ“'%‘]‘ 55 &F & IR s E A ”’*[VP‘* Ei”??\F‘EJ%EF%f;J

(o R S 3 A om o Il A BT 1SS 13 5
ORI L TRV PR S R A G v VR o A v e
AR S ATl e P T [y T e Y R R
[V > EHCE RIS - BEFHPEE PR ISK ] 29t - AR
Fifeld = P70 159 MOTH0E - AR RS AR 2 S F Y
B £ L I (Fujimori 1975, Nakaya 1979, Takeuchi 1980) «

R

‘21[[
‘2

S
TR MG (A B R T AR 1LY R R R

AP IR P £ JIE A S R RS o A

<R

\2[[

R RV R R e B R R

-

ﬁ—r

R = P A T ‘%ﬁ ’?‘*F[F’?ﬁﬁﬂfﬁﬁﬁ‘%@ﬁéfﬁﬂﬂ@ » IFSE AT Takeuchi
and Hatiya (1977) ~ Fujimori (1984) % I 4 A]14A1 'j AN AL

Hi¥ g0 5547 (Shortle et al. 1977, Takeuchi and Hatiya 1977, Fujimori 1984)i’
Hi JYE SR ] lﬂf%ﬁiﬁ@ » T RIRLTRRE R B E A D R
TZLTT‘JU PR F PR Y A RS Sl JITT I%ﬁﬁg?(OYﬁ?l’%F !
[f1 (WD) ~ Fate = (LA B iy .”’(D)%%[}.”:EE?;@EE} » == Ry P

LA

12


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

Thank you for using

t CO m p I ete PDF Complete.

Click Here 10 (i G +1.543LS, R*=0.479 F=18.2%* (1)

Unlimited Pages and

i £ 5= (OL) 2 Sfutsg A g™

ﬁ—r

OL = 0.497 + 0.0106WD - 0.00610D + 0.444LS, R*=0.514 F = 19.5%* (2)
FHIFER A B Vil = W 2 R il i ﬁwﬁf‘rﬁlfw [y 2
Eﬁlﬁ‘%ﬁ B s AR P VR SR B S - [l
F R IR s P R R G BN o B TR
(stepwise regression procedure)i& i ;37 > E‘[JJ?‘*F[K;'/ o R R AL = - [
R TR I
OL = 0.4558 + 0.7337LS, R°= 0.454 F =68.2**
RGP 1 B SR RS = B T Al o B S
JIEL)ZE e PSR fe 2 RS R VA B T A
FER L Ve Tl R R [ ROEAT 2 R
= PRI EAIE Vi 5 MA@ T

Photo 1 £ | #PREFR [ IR b DA R I (5T VATt o iR >
THEE U B BAESS B 1R - ?J%%F{"é?ﬁ@f;'/ [ERE - L R T
P (LR PRI 5 o A=k RS RASE ERL (ERE L (Fujimori
1975, Shigo 1989) ° (2)# 1% [ 1 #'* /% (Akahayashi 1928) © (3)MHF{ I [ 1%
R A IED FLH30-407% 7ty |y I (Shigo 1989, Danhayachi 1994) - (4)F

IS TR o Jprgipdd ] A (Yuko 1992) » (5) RS -

13


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

T -Complete

Your complimentary
use period has ended.

Click Here to upgra ¢"5:7  ﬁﬁéj FjEE 2o PP By TREERE f';fgbﬁﬂzoeo cmi

Unlimited Pages and

TR FIRERE A IR LGRS TS & 2 R 1

PRS2 o AR IES RSP o FIE ORI RUEERR o s

424 (% (Tanitaku 1937, Yuko 1992, Horishi 1994) °

Fi FOFSH e SO - 8 T BRI WA £ %
PRSI A 11T E OISR (b BRI RPRVRH A~ IR
A4 (compartment) » Shigo (1993 178 P+ s g4 Fome e
AEEPHRUARL PSPV INE TR - [T AR B e
% Pty o TTREGE Y (ray cell)! | 2 4 BRGS0 bl > P EL
FLPR Frsrr——*ﬁr APV BTSSR R AR [ﬂ{#ﬁ gy ;fp[rru
T » 0 )25 0 g SR PR R D

fY [E % (Coombs et al. 1994, Brown 1995) « A A A1 £ i —?r, b B E) S B I

up

[*(compartmentalization) » Fi'I'] 55 £ [4??[

T TS R A 3 4

h

PR %W*%‘u ZEA Tl (reaction zone) *JDE‘FM‘%IFL R AR
TR G barrier zone) » [ et (ORI 3 oA A
5 e T8 IR Rk d25 6k [ ] < (Shortle et al. 1977, Shigo 1993) «

ok s I e e e N TR A B B SN 2 U B (A
e PO IR RS DT BRI > = ) S g PR AT

SRV B ALY 0 o S R [ T (Qums) B A 1 T

14


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary
use period has ended.

B 3 CO m p I ete Thank you for using

PDF Complete.

Click Here to upgra o f (Tanitaku 1937) o [AjF=> MSUFHEARY » »?Fr,ljk{k,j/v{\

Unlimited Pages and

7‘@&% R RLB B PRIRV EIRNE T - Pﬁl VFERER > R Jf%lﬁ‘gﬁ |5l

it ETH5F14 (open tubular xylem) (Brown 1995) -

i S R L BT 0 1 A W A A A (. A
RLSSBE » AT ) o SEH A TS S50 DI e G s K
B SERLIPRET E ISR N PR AR IR i SR
VIFRL T I T o1 B SR R,y pteliih L IREO 5]
B A SR PR o IR O AR (5 ST PR BU Buk
SEEF R R O S SRR PR A S R
F3(Shigo 1989, 1993) o REE M > Fl ™A% (AR, & IO » i [~k %> = T
fi= B TF I AR SETRUR DGR T () > PR I 9 A OR )
SR ALRLIS IR 9P - Shigo (1993)7714%, T F IRIZIV (57, (natural target
pruning) -

7 IWPEEE, FR 5 T (photo 1) » Fig. 4 » CEMILsUA EURRigTds 4 2 1 [ 5
R » LA S (T S S BB b TR Sl 4
BFipap @ e p T RER R (Coombs et al. 1094) « F R 5 [0k » 3% ]
5 Fig. 4 > FGlasL f [%Ef“’l’ ok ﬁ%‘ﬁ J 0HREF AL T —rr|15 cmyvy10 cm >
ORGP (R0 55 e+ 5] 1l RS - L7078 < 1 i fs photo 2) » =12

RS AT - e D RS RS RRE Y 9t ] (photo 1) - Fig. 4 -

15


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

B 3 CO m Iete Thank you for using
p PDF Complete.

Click Here to upgra o - e RBTT J T A VR I

i

LRk

.

Unlimited Pages and

TR, 4 ABAH IR - H T BRI
1~ AR R */ 114&?E1Jf I%Lﬂlfﬁﬁ? * w%ﬂg cm ') I—ﬂ AL 'FF jEiE
JLf20~80em 5 » g~ L0 1 BORRSIIR T 1U3~1/4 Y o JRIEEES] 1745 om
GEFTIIE [ 20 AT 30 FlI A BV [IRT o 20 1 RS L ARRFT(BBR, C
o E) » (B to D)V i < 3~ TFERITIE I AZ B B BE[ A T o
BEFAFIIATL < 4~ %) B A1 PIET » FSB70 417 ] DAB [l DAE 35Af!
[fil =5~ T}’p’é;l/éiﬁf’l (f(Y1CD ~ CB ~ AD ~ FG ° 6 ~ [SHH Iﬁgguﬁa J=¥
JRE(FIFRE) > g AR RS RS I RAE T (SRR Ve A
VI I s () R R PR )k F LR SRR 7
A P ARSIR AR S R AR SRR - T ,E SINN
M RS R SRR > APY & AR EESEERLET 20~30 cm fﬁfﬂiﬁ I
FI'F° 1 7% % IS 05 1% (Blum 1963, Shigo 1989) » i [ % 25 » 1~2 & iife
BRI FIF LA IR (U0 o ety el S A (17
PRSI + [ FIAES o 8 « PSROR Tl SR ) Rk 2 A
P AR T(0) > T EFE%WHFFWD CD - CB - AD » HA#)bify (1 1V [
PRI IIES O~ 0~ UB] 3@ sy g LV RN > ERIPEIST 955 Tt o s »
UL Ve T = IR RS B FILELPR T (Shortle et al. 1977, Shigo

1993, Brown 1995) » [ﬁﬁgrfﬁﬁﬂl Shigo (1993) &1 FEZ AT 1 e = [ 5)

16


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

- use period has ended.
Thank you for using

t CO m p I ete PDF Complete.

Click Here to upgrade t

Unlimited Pages and Ex

& R IIFEEH AT 13 B % 56 5] ARV PSR % 20 > A
P53 8 2 [V O~ AT R B TS R SR g B R

T S SR 203 SR o f RIS I TR 1.3 TR

i
i
&ﬁ?@
H
N
iy

o RS ) U2 B SRR o S R PR -
o TRERE (A1 53 ) (74 30~T0 R - R AL KRR E L -
FEFSHE (] 1/ 4% 1~10 em [i] » 21 {1 1~6 om % i {41153 90%« £ 2 om ')
o BRSO 2 0 S om I RIPR £ MRS - R T 4R
TERFR R U BRI BRI SRR SRS B R
BRI (50 =95 ek » TR BT 5 L T - s @ en Mgy s -
IR o — AT G 4 om [ b (] R RIEIIRRIE S o S
YA LG R SR G v FIFE NN EikEhgss B - R
5L AR FLE BT - (SR ] VB L B RO 1 R

R kR RV R S W RS L) i T
ESGEE S INE
ik

R IEET FIR GERTT 80-AF-03 AU H B

SRV I, ~ PRECT O BT ) ok BT RIEZE o B (R

17


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

om p I ete Thank you for using
PDF Complete.

Click Here to upgrade tt
Unlimited Pages and Ex

Akahayashi J. 1928. Observation of pruning on Zelkova J Forestry 10(1):7-12. [in

Japanese].

Blum BM. 1963. Excessive exposure stimulates epicormic branch in young northern

hardwoods. US For Serv NE For Exp Stat Res Note no 9.

Brown GE. 1995. The pruning of trees, shrubs and conifers. New York Timer Press. p

1-72.

Chiu CM. 2000. The concept and technology of tree pruning. Bull For TFRI no. 131 40

p.[in Chinese].

Chiu CM, Lo-cho CN, Lin CJ. 1999. Branches and structure of wound healing in Taiwan

Cryptomerioides plantations aften pruning. Q J Chin For 32(3):357-68. [in Chinese

with English summary].

Coombs D, Black Burne-maze P, Cracknell M, Bentley R. 1994. The complete book of

pruning. London UK: Ward Lock p 7-28.

Danhayashi H. 1994. The pruning method and knot analysis for Zelkova. Jpn For Tech

627:12-5.[in Japanese].

Fujimori T. 1975. Study on the technical system of pruning. Bull Gov Exp Stat no. 273

74 p. [in Japanese with English summary].

Fujimori T. 1984. The pruning practices-basic and applications. Tokyo, Forest Technical

18


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

B 3 CO m p I ete Thank you for using
PDF Complete.

Click Here to upgrade [in Japanese].
Unlimited Pages and

Fujmori T, Izawa K, Kanazawa Y, Kiyono Y. 1984. Fundamental studies on pruning. (IV)

Cause of the wood discoloration by artifical pruning. Bull For Prod Res Inst no.

328:119-43. [in Japanese with English summary].

Horishi F. 1994. Studies on the analysis and formation of knot for beech and Zelkova

plantation. Jpn For Tech 631:24-6. [in Japanese].

Hung LP, Lo-cho CN. 1977. Study on the young stands’ growth of Formosan ash

plantation affected by different treatment of pruning. Taiwan For Res Inst Bull

no. 291. 11 p. [in Chinese with English summary].

Kano T, Edamatsu N, Kaburagi Z, Saito H. 1966. Quality of small saw logs from the

planted Cryptomeria (Report 3) Quality of logs from the planted growth with

different silvilcultural treatment. Bull Gov For Exp Stat no. 185:57-197. [in Japanese

with English summary].

Lin KC, Horng FW. 1997. Soil survey of Taiwan forest (I ) Liuknei Forest Experimental

TFRI. Bull For TFRI no. 77 150 p. [in Chinese].

Lo-Cho CN, Chung HH, Chiu CM. 1995a. Effects of pruning on the growth and the

branch occlusion tendency of Taiwan red cypress (Chamaecyparis formosensis

Matsum) young plantations. Bull Taiwan For Res Inst New Series 10(1):41-50. [in

Chinese with English summary].

19


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

PDE

Your complimentary
use period has ended.
om p I ete Thank you for using
PDF Complete.
Click Here to upgrade M. 1995b. Effects of pruning on the growth and the

Unlimited Pages and E

branch occlusion tendency of Taiwan zelkova (Zelkova serrata Hay.) young

plantations. Bull Taiwan For Res Inst New Series 10(3):315-23. [in Chinese with

English summary].

Lo-Cho CN, Chung HH, Chiu CM. 1997. Effect of thinning and pruning on the growth of

Taiwan red cypress (Chamaecyparis formosensis Matsum) plantations. Taiwan J For

Sci 12(2):145-53. [in Chinese with English summary].

Nakaya H. 1979. Studies on the discoloration of pruning of Sugi. Jpn For Tech

443:40-3.[1n Japanese].

Shigo AL. 1989. Tree pruning: a worldwide photoguide for the proper pruning of trees.

Durham, N.H. Shigo and trees, Associates 186 p.

Shigo AL. 1993. 100 Tree myths. Durham, N.H. Shigo and trees, Associates &0 p.

Shortle WC, Shigo AL, Berry P, Abusamra J. 1977. Electrical resistance in tree cambium

zone: relationship to rates of growth and wound closure. For Sci 23:326-9.

Takeuchi I, Hatiya K. 1977. Studies on occlusion after artificial pruning. Bull Gov For

Exp Stat no. 292:161-80. [in Japanese with English summary].

Takeuchi I. 1980. Studies on occlusion after pruning-In reference to discoloration of Sugi.

J Jpn For Sci 62(1):26-9.

Takeuchi I. 1983. Wood discoloration by artifical pruning of Sugi (Cryptomeria japonica)

20


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary

use period has ended.

. 3 CO m p I ete Thank you for using
PDF Complete.

Click Here to upgrade to no. 324:81-99.
Unlimited Pages and Expa

Tanitaku H. 1937. Studies on pruning and branch knot. Jpn For Sci 19:16-26. [in

Japanese].

Wang TT, Shih CF. 1980. The effect of pruning on the growth of Cryptomeria. Mem Coll

Agric Natl Taiwan Univ 20(11):23-55. [in Chinese with English summary].

Yamaeri F. 1981. The operation of Zelkova plantations. Jpn For Tech 473:43-5. [in

Japanese].

Yuko L. 1992. The breed of Zelkova plantation. The compilation of forest operation.

Osaka For Bur. 104 p. [in Japanese].

21


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

CI)'ck Here to upg

Unlimited Pages

: Your complimentary

— use period has ended.
Thank you for using

t CO m p I ete PDF Complete.

A. Length of wound discolorations (decay)

B. Width of wound discoloration (decay)

C. Length of downward discolorations (decay)
D. Length of upward discolorations (decay)

E. Width of downward discolorations (decay)

F. Width of upward discolorations (decay)

1. Stub diameter
2. Stub length

3. Wound diameter

of discoloration (%)

percentage

4. Length year occlusion

Fig. 1. Method of knot analysis.
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Fig. 2. Discoloration analysis of different wound diameters by pruning.
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Fig. 3. Decay analysis of different wound diameters by pruning.
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Fig. 4. Proper pruning method of living branches for Taiwan Zelkova plantations.

(CE: branch bark ridge, BBR; BD: branch collar)
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subjected to different pruning treatments
Density DBH  Tree height Basal area Volume

or—{st/ha)®  (cm) (m) (m*ha)  (m°lha)

Prunedupto before 13 798 10.75 7.24 7.99 28.17
1/2 tree height 8 yrafter 21 785 14.70 10.19 14.65 73.09
Prunedupto before 13 794 10.03 6.98 6.70 22.81
2/3 tree height 8 yr after 21 756 13.94 9.86 12.89 62.88
Unpruned before 13 800 9.53 6.83 6.29 21.22
(controls) 8 yrafter 21 783 13.56 9.76 12.61 60.93

1) st/ha: stems/hectare.

Table 2. Comparison of growth parameters of plantations 8 yr after subjecting them to
different pruning treatments

Treament DBH  Tree height Basalarea  Volume
(cm/yr) (mlyr)  (m%halyr) (m°lhalyr)
Pruned up to 1/2 tree height ~ 0.49%Y 0.37° 0.83% 5.61°%
Pruned up to 2/3 tree height ~ 0.49° 0.36% 0.77% 5.01%
Unpruned (controls) 0.50° 0.37° 0.79° 4.96°

1) Means within a given column with the same letter do not significantly (p = 0.05)
differ as determined by Duncan’s multiple range test.

Table 3. Wound diameter distribution and occlusion 8 yr after pruning

Wound diameter No. of wounds No. of unoccluded wounds
range (cm) no.  Percentage (%) no.  Percentage (%)
0~0.9 9 34 0 0
1.0~1.9 54 20.6 0 0
2.0~2.9 71 27.1 9 12.7
3.0~3.9 55 21 36 65.5
4.0~4.9 30 11.5 22 73.3
5.0~5.9 16 6.1 13 81.3
6.0~6.9 15 5.7 15 100
7.0 over 12 4.6 12 100
Total 262 100
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analysis

Discolored width y = 0.615x - 0.559 0.415  155.0**Y
Discolored length y =0.919x - 0.841 0.515  234.9**
Decay width y = 0.388x - 0.535 0.356  120.9**
Decay length y=0.823x-1.171 0.444 176.9**
Discolored area y = 0.102x%+ 0.986x - 1.630 0.552  136.8**
Decay area y = 0.141x%- 0.0130x - 0.300 0.486  105.1%*

1) Statistically significant at the 1% level.

Table 5: Best fitting regression of equations attributes of knot analysis (YY) on stub

length (X)
Attributes of knot Regression equations R® F
analysis
Discolored width y =0.522x + 1.177 0.293  25.9**Y
Discolored length y = 0.598x + 1.580 0.408 42.4%*
Decay width y=0.479x + 0.423 0.348 33.1**
Decay length y =0.737x + 0.922 0.396 40.4**

1) Statistically significant at the 1% level.
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left right

Photo 1. Profile of the longitudinal surface of a branch knot produced by artificial pruning:
proper cut (left) and inproper cut (flush cut, right).

Photo 2. Profile of the longitudinal surface of a branch knot produced by artificial pruning:
branch leave stub, inproper cut.
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