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Effects of Pruning on the Gowth and the Branch Occlusion
Tendency of Taiwan Red Cypress (Chamaecyparis
formosensis Matsum) Young Plantations

Chen-nan Lo-Cho”, Hsu-ho Chung", and Chib-ming Chiv”

[ Summary ]

The purposes of this study are to search for the optimum tree age for
pruning and the optimum pruning height for young Taiwan red cypress
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(Chamaecyparis formosensisMatsum) Plantations and to understand the occlu~
sion tendency of branches after pruning. Nine-years-old plantations located at
No. 209 Compartment of Chia-Yi Forest District, Taiwan Forestry Bureau were
treated by (A) pruning up to 1/3 tree height; (B) pruning up to 1/2 tree height;
(C) pruning up to 2/3 tree height; and (D) no pruning. Six years after treat-
ments the ef fects of pruning were analyzed and recorded as follows:

1. For 9-years-old plantations the height of pruning should not exceed 1/2 tree
height; and when pruned up to 2/3 tree height growth, particularly the
diameter increment, of trees decreased signi ficantly. In genreal, stem form
of pruned trees is less tapering than the unpruned ones; and pruning, hence,
improve the roundness of trees.

About 17 branches were rccorded for all trees examined; the diameters of
these branches were about 0.2-0,5em, Six years after pruning the percentage
of occlusion was about 96%. Pruning, therefore, results in the production
of quality wood of high clear length.

Fourty eight percent of the trees in all plantations examined showed stem
forking. The diameter of these stem forks werc about 3.0~11.0cm. When
removed, good occlusion was found on stem forks with diameters less than 5
cm. On the other hand, if stem forks with diameters greater than 7 cm were
removed occlusion failed even if preservations treatments were applied. It
is, therefore, suggested that, in tending the young plantations of Taiwan red
cypress, prunig of branches and removal of stem forks should be carried out
independently; the later should be practised when plantations are 3 to 5-
years-old whereas the former can be carried out when plantations reach 9-
years-old. It is further recommended that removal treatment should not be
applied to stem forks when their diameters exceed 7cm.

The relationship between the time needed for occlusion (T} and branch
diamter can be best illustrated by the following equations:

I

had

>

(1) For dominant trees:
Ti = 5.7374 + 19.7199 ND -4.2679 ND? + 0.4411 ND?
(2) For intermediate trees:
T,= 13.6364 + 11.5909 ND
The optimum age for plantations pruning can be decided by conforming to
the development of branches and stem forks and by using these equations.

Key words: Chamaecyparis formosensis Matsum, pruning, branch diameter,
form quotient, occlusion.

Lo-Cho, Chen-nan, Hsuho Chung, Chih-ming Chin 1995 Effects of Pruning
on the Growth and the Branch Occlusion Tendency of Taiwan Red
Cypress (Chamaecyparis formesensis Matsum) Young Plantations,
Bull. Taiwan For. Res. Inst. New Scries, 10{1):41-50.

BTE6O0m » EERA RS RIS 1050 2800m
T HREA BREMES BENAET B

#L ¥ (Chamaecyparis formosensis Mat- EREFESHEEE — - BRERRT =
sum) FREEET 2B BAUE - S SE6m e & REIR2E (R E R MR o ZE—HHk

“ﬁ

i



PR RHRE ST » 10(1):41-50, 1995.

SABBHET » T2 SRR RR0E(SINEE -
1976) » ERTFEFAIEEE BIELRED1204 -
Wi Bt —REFACBEABETS - REER
LAY KA

R HARERRHE » KRS XBES
 BEERIHRALREE  BRARET
5 (Pruning) REHEE - FLURETRE -
B2 &R - FHRZ B INERNA A TR
BWZERE - B URRFEREOCER
BB DSSRBRESFRZSE -

= MRERZE

AMERE 2 RB@H  CBRHEREENRE
EIEE AR EEE09MIL » MBFTREILEAS
thig » HFHEH2200m - EHERESLARRE
B > BREASSRIBERER  SERRER
ERIE . ABEIBEEEST o RIEWILK
o SEHKHIBATEALE - BEBEEELO°-32° 2R - BBk
BERSE  REPRASBRYEEN - RET
FE~S2EME N MEETHEERIET » FF
SRR ES85Y% » Aok R R3846mm
s BEEHRB4-IRR - REMBRREREE
CRARAMES i > B EERRER&R
WA - R RE6SES AR A IHEX
BRBRELEN 0 SEATFRERBR0005 1
RIERATETS%ER » $hRERBIF » AR
SHRBES - TRIEFEHHR » GhRMRE
ity b2 ST R RS WARTEYD - TR RYEE
AR BREEAT IR - B¥EHEAETEE
FEAKIER 14008 ©
EEERT

1 SRR  ATEATBZER  REERA
BN ER - RBRHRDBIE L2 L )
RELEEFLBEESRYE  LHEEREES
LUTImFE :

(A) BHZ1/36H : AR RZEEER - 8
BLAUT RS TR o T R RIZER -

(BYEREL/ 28T « BWARZEREE « §
B2 TR T o M5 eI AR -

(CYERZ2/30 T « BRZ ERREE » 8
B2/ 3T B Tk » M XErRIZEE0R -

(DYBHEE : BISE2EEREEE -

PR ml vy ceo

LA Xz OSBRSS » B RHRBH
BRMMBRVIOMR TR NS=ME 518
BRARERIEELINT « TR MEIT -

- 43—

(MR

FI AR/ NEFEE « DIPTSR e 7
SERRIE ST R o BN SRR B A iR
EETMIHEES - EROBEBRALETHE—=RO
» BALFER  UEHREK  BYUOEETF
1 DFHEORE -
&y sl

REAEEz RERRBEBEER - G
NEFES AL EHAR - BESYEER
THRBARIE 2 M BRI AR LSS
B SEE RS20 X20m-400m’ » HRE20ME
BE - RS REIHA  BEEER Ty
RS 0.2535m? - W BEE-S TR E L
AR -
MBERIRT RS ET

A RERT REETTEES AR - FRER IO AR
EBRE » #TIAEECEHEE - EREIFS
BUSEE) - HEEHBFECER - HTRAE
ERER SRR ENER  RERERES
CRAED - EREEE L SBEMSZHE
WER - IAMRERES  SREREARE
il - BHETT LI - BB RTERBIRTIRE R1b
» RIBE A3 { form quotient) X M B E
(breast height form factor) AR THE
ZAERE - AIEE-HENEEPRAS - GF60
BErRRA o+ F B Huber AREA R (B
1980) + BREREFHEE R RACHEMAT MUK
FIHBELE  DRFBAAATRERRNEE
Bl REEHRKREHBE - FHLAW
b/

1.GE=¢/Dy; °
L MR = V/ (7 /4) XD XH

A Zv=#8H1 D, =BEHER - H=1
& r=-BE%E c=FRER -
BB OESHEEI T

TER RN 3 TR B R AR RO AR
 FRHBRARFLAR(BERBEHR) REEAZE
O8RS B O L0 4onB—HB0
ERBRINASIE - EEF6 ARI2 AMEHE OB
SHEE - MES L HEARSERE KRR
B AR ERIEEREC B - FER
BREBOZESHEAEN  EAZESERE
(Stepwise method) SBH BB RBR FIER » B
FBHZERAER  SHHEE - B RE
BRI—F :



— 44—

FRSIRR © SO ~ BRA— SRR e R RIS 2T

L QRS H (P ) SRS DS (ND) 4%
P= f (ND - ND* * ND?)

R

RIS
Table 1 R Table 2T REB A HBB BT &

T=f (ND » ND* « ND?)

2 EH SO RA R (T) SSAKEIR (ND) 25

BR6ER  EREMRD T EBREERERTRE
ko

EBEMTEE  BERZOFENRS » HEF
BT 2em » TFBE AIWE4Im - 37
ARAFTRRAIFTRE15.7m’ tha £ 45 (Table 1) o kSR
SEREETR - RERAIE R 28% -
T A » SRR 48% ; &
B0 B (1.3m) LU 2R B501538% » FIR@LL
LEARERNEI0%  BBIERE » B E G
[ - RAWEE 73 Lh 2 AR TRRSR6% 224 (Table 2) o

Table 1. Structures of plantations subjected to different prunning treatments

Age DBH Tree height Basal area Volume
Treatments (yr) (em) {m) (m?/ha} (m?/ha)
(A)Pruned up to 1/3 9 7.3+18 43+0.5 6.46 +0.86 15.64+2.88
tree height 152 13.1£34 7.9+0.8 21.24+1.74 92.23£7.27
(B}Pruned up to 1/2 9 73421 4.240.5 6.41+0.98 16.05+3.01
tree height 15 13.0+3.0 7.940.7 20.83+1.80 92.48 48,50
(C)Pruned up to 2/3 9 7.0£24 4.240.5 6.12+1.02 15.10+2.9]
trec height 15 12025 7.6%£0.7 18.11+1.96 76.04£6.80
(D)Unpruned controls 9 7.1+20 43+£0.5 6.36+1.16 16.144:3.40
15 12.7+3.8 7.6+0.9 20.11£2.18 75.58+8.06
Note: ! Age of plantations at the time of pruning.
2 Age of plantations at six years alter pruning.
Table 2. Changes in stem forms before and after pruning
Trees showed stem forking
Breast
Treat- Age Density height  Form Below breast height Above breast height Total
ments  (Yr) (st/ha) form quotient
factor Percen- Percen- Percen-
Number Number Number
Gtha)  GF (tfha)  BE Guma) B
(A) ° 1396 0.57:£0.05 0.74+0.09 548 3% 122 9 670 48
15 1396 0.52+0.04 0.6710.06 14 1 85 6 99 7
(B) 9 1422 0.574£0.04 0.76+£0.08 512 36 142 10 654 46
15 1422 0.53+0.04 0.68+0.06 17 1 72 5 89 6
()] 9 1392 0.5720.05 0.76+0.08 559 40 137 10 696 50
15 1392 0.53+0.04 0.67+0.06 15 1 70 5 145 6
(D) 9 1405 0.57+0.05 0.76+0.09 498 35 148 11 646 46
15 1405 0.49::0.09 0.63:-0.09 498 35 187 14 685 49

Note: Scc Table 1. for the details of treatments.
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Table 3. Comparison of annual growth of plantations treated with different pruning
regimes (averaged over a posttreatment period of 6 years)

DBH Tree hight Basal area Volume Breast height Form

Treatments {cm) (m) {m?/halyr) (m’/ha/yr)  form factor quotient
(A} 097 0.60° 2,460 12.76* 0.52° 0.67*
(B) 0.95¢ 0.62° 2.40° 1294 0.53° 0.68
[(&)] 0.83* 0.56° 2.00° 10.15% 0.52° Q.67
(D) 0.932 0.55% 229 9.90° 0.49° 0.63°
(F-value) 577* 5.35% 6.63** 6.19 4.17* 3.93*

Note: 1.*Statisitcally significant (P=0.05); **: Statisticaily very significant (P =<0.01).
2. Means with the samc superscript letters are not significantly (P £0.05) dif ferent as determined by
Duncan’s multiple range test.
3. See Table 1.For the details of treatments.
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Table 4. Branching of 9-years-old red cypress and the wounds occlusion at

6 year after pruning

Average

Diameter of branch Wound occlusion

; Total
Numbers heiht of

Treatments : numbers of Number of Percent of
¢ p'fgﬁ‘g branches A\(lg:)ge R((a;:lg)e fully occluded ~ occlusion

wounds (%)

Ay’ 56 15 1,512 13 0246 1,436 0.95

(B} 58 235 2,537 14 0.2-5.0 2,436 0.96

©) 55 3.0 2,722 14 0.2-5.0 2,640 0.97

Note: See Table 1. For the details of treatments.

Table 5. Equations best describe the relationships between branching time needed for

occlusion and branch diameter

Correlations examined

Regression equation

Between percentage of Dominant tree
branching and branch

diameter

P, = -4.8435 + 35.0372ND
- 16.5730ND? + 1.9978ND* 0.88 65

Intermediate trees P; =~ 2.1678 + 31.7030ND

— 18.2694ND? + 2,5221ND? 0.85 35

Between the time needed Dominant tree
for occlusion and branch

diameter

T, = 5.7374 + 19.7199ND
— 4.2679ND? + 0.441IND? 0.97 358

Intermediate trces Ty = 13.6364 + 11.5909ND 0.98 481
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Fig. 1. A fifteen-years-old red cypress plantation.
Trees of the plantation were pruned up to 1/
2 tree height at age 9 and allowed to grow for
6 years. Good occlusion was found on most
tree wounds hesulting from prunning.
Prunning also improve the roundness of
trees.
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Fig.2. An unpruned I1S5-years-old red cypress
plantation. There are numerous branches
and stem forks; self-pruning of the dried
larger branches does not occor on trees of
this plantation,
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Fig. 3. Correlations between percentage of branch-
ing in 9-years-old red cypress and the time
needed for wounds occlusion after pruning.
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Table 6. Wound occlusion: six years after the removal of 9-years—old red
cypress stem forks followed by dif ferent preservation treatments

Treated with tars

Treated with tars

Without preservation treatment

Wound Numbers of ) Numbers of Numbers of
dia?rllx;er Numbers Numbers wounds  Numbers Numbers wounds  Numbers Numbers wounds
of wounds % of wounds ; of wounds
anges [ occluded | Lailed to o occluded | L2iled to o occluded failed to
cutting and not  o¢clude and cuttinf and not Occlude and  cutting and not  occlude and
wounds decayed dxa]::;:d Wwounds  gecayed des::;:d wounds decayed d]eJ::yc:d
3.0- 3.9 3 3 - 3 3 - 4 4 -
4.0- 49 3 3 - 2 2 - 2 2 -
50- 5.9 3 2 1 3 2 1 2 2 -
6.0- 6.9 7 3 4 8 3 5 8 3 5
7.0- 7.9 4 - 4 2 - 2 3 - 3
8.0- 8.9 2 - 2 3 - 3 2 - 2
9.0- 99 1 - 1 1 - 1 1 - 1
10.0-11.0 - - - 1 - 1 1 - 1
Total 23 11 12 23 10 13 23 11 12
Percentage of
occluded and non-  47.8 52.2 43.5 56.5 47.8 522

occluded wounds
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Fig. 4. The branch diameter of 9-years-old red
cypress tree is about 3 cm. After pruning

the wound occluded in 3 years; and all the
woaods produced thereafter were clean high
quality ones.
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Fig. 5. The branch diameter of unpruned 9-years-old
red cypress as shown is about 3 cm. The
branch dricd when the tree is 10-years-old; it

persisied on tree stem for more than 5 years
and, thus, formed dead knot.

Fig. 6. The diameter of three individual stem forks
removed from 9-years-old red cypress trees
were 9 cm, 10 cm and 10 cm, respectively.
They were, then, cither treated, individually,
with paints, tars or not treated at all (as
denoted by A, B, C from left to right). Due
1o their large cross sections all these wounds
(as shown) resulted from stem forks
removal fajled to occlude regardless
preservation treatments applied. Decay of
waood, heuce, accrued.
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