PRI R FTITSTEE 2T, 10(3) 1515 - 323,1995. ~ 315 -
BRI EERIMKAE R & AT R
BRERAY sl SEMD

HOE

BIFRIMAMBRY LEES - BEERBABMATLENA » 455 B 0 EFEE
EHE TR T BT RIS 0 2 WA > LI PR T SRR M - i3
PRI BSITAE GERA LM » BAEBEME 7005 « BEGTE BRI R
BT REMEZ (A) /35 (B) 12 B (C) RERMSHIEESE =5 « B4
SR - BERINK ¢

LA GEEE TR R TER a2 L2 B MEASEREEAR
e

2 AEBRIRTT Z Ak - HAR A X Z MR IBREZ 829 - BiafHmAIFR1.
0-8.0 em ZF » BETRAFE » MOTAMTT% » WERKZ BN RS LS HELRK

» RERAFE - B R AN 3-4F AR » ETHAREY o

SRAEZIRAE R - HEAES em T # » BHEFEARRLNA « HIS%ES em
BLEE » SRR ORI RUTEA St » M BLAEAE A B © BER A EHEBHUIBRA R E &
HMANRFITFZ > THISEMRS em L EFE » RURRIAS REEFEFE) o

4. 58EE RERREHIHGE BN RE R E Y B

5. ABR B » MORIER 4 R R E MBAFEE 2 5I4 15k 14% &
16% ° FEU » SHEEBRENAERRF FARLBERDHE
BRRER T SEAE - BR B S BREE B o
R ~ e - BBEE 1995 {EALEEEBLAMRE R RETEA I o s E

PR sRETEH - 10(3) $315-323 ¢

Effects of Pruning on the Growth and the Branch Occlusion Tendency
of Taiwan Zelkova ( Zelkova serrata Hay.) Young Plantations

Chen-nan Lo-Cho", Hsu-ho Chung® and Chih-ming Chiu®

[Summary]

The young Taiwan Zelkova is highly forking which affects its main stem formation
as well as its wood qualily greatly. Pruning, thercfore, is required in tending young
zelkowa plantations. The purposes of the preseant research are to study the optimum
pruning intensity and the occlusion tendency after pruning. For each hectare of the
five-years-old plantations located at Compartment No. 4, Pingtung Forest District,
Taiwan Forestry Burcau 700 selected target trees were treated by (A) pruning up to 1/
3 tree height; (B)prum’ng up to 1/2 tree height: and (C)no pruning. Four years after
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treatments the effects of pruning were analyzed and recorded as follow:

1.Trees of 5-years-old plantations can be pruned up to 1/2 of their heights without af-
fecting the growth of plantations.

2.Eighty two percent of the trees in all plantations examined showed stem forking.
The diameters of these stem forks were about 1.0-8.0 cm. Four years after pruning
the percentage of occlusion was only about 77% due to the large nurnber and size of
the forks prumed. It is, therefore, suggested that the zelkova plantations be pruned
at the age of 3-4.

3. Observations on occlusion after pruning showed that if the forks being removed were
smaller than 3 cm in diameter good occlusion occured. On the other hand, if forks
with diameter greater than 5 cm were pruned occlusion failed; and, as a result,
wood decay occured. These observations suggest that pruning can be practiced only
when the diameters of trees are less than 5 em: and, when exceeded, no pruning
treatment should be excexsised on zelkova plantations.

4.Four years after pruning of the 5-years-old zelkova plantions no significant improve-
ment on the stem form and, hence, the roundness was found on pruned trees.

5. During the four years experiment period the plantations were damaged by longicorn
beetles and squirrels which caused a mortality, in terms of number of trees
damaged, of 14% and 16%, respectively. The potential damages caused by these
pests should be taken into account in establishing Taiwan Zelkova plantations in the
future.

Key words:  Zelkova serrata Hay., pruning, branch diameter, form quotient, occlu-

sion.
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Table 1. Structures of plantations subjected to diffcrent pruning treatments.

Treatment Age Density DBH Tree height DBasal area Volurne

o) (st/ha) (em) (m) (m2/ha) (m®/ha)
(a)Prunedupto - 5 1167 5 3t 1.1 5.0£0.7 2.84:0.43 7.09:1.40
172 tree height g2 1167 1£1.9 7.7£0.9 6.41:0.85 25.78+3.86
(B)aned up to 5 1173 5.1£1.0 4.840.6 2.66+:0.48 6.37+1.38
1/3 tree height 9 1173 8.0x2.0 7.7+£1.0 6.45+0.88 27.21+3.96
(C)Unprlmed 5 1175 5.1+1.7 49206 2.68:047 6.52:x1.42
controls 9 1175 8.2:2.0 7.8+1.1 6.65:0.80 28.56+4.02

Note:? Age of plantations at the time of pruning.
2 Age of plantations 4 years after pruning.

Table 2. Growth parameters of target trees selected for pruning.

Treat- Age  Number of DBH Tree height Basal area Volume
ments (yr) target trees (cm) (m) (m%/ha) (xeP/ha)
(st/ha)
(a) 5 664 6.1£0.8 5.6x0.5 1.94+0.44 5.50£0.95
9 664 9.6+1.4 8.9+0.8 4.78+0.72 21.08:2.98
(B) 5 662 5.9+0.7 5.4+0.5 1.81+0.42 5.01£0.92
9 662 9.7+1.4 8.8+0.8 4.83+0.75 22.18+3.02

©) 5 665 6.0x0.8 6.6+£0.5 1.88x0.42 5.36+0.94
9 666 9.9x1.5 8.9+0.9 5.12+0.80 23.58+3.26

Note: See Table 1 for the details of treatments.

Table 3. Changes in stem forms before and after pruning.

Treatment Age Density Form Trees showed stem forking
(yr) (st/ha) ratio
Below breast Abhove breast Total
height height

Number Percentage Number Percentage Number Percentage

{st/ha) (%) (st/ha) (%) {st/ha) (%)
(A) 5 664 0.90 292 41 259 39 551 83
9 664 0.92 33 5 133 20 166 25
(B) 5 662 0.90 265 40 271 41 536 81
@ 662 0.91 26 4 199 30 225 34
(C) 5 665 0.89 266 40 279 42 546 82
9 665 0.90 266 40 279 42 545 82

Note: See Table 1 for the details of treatments.
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Table 4. Comparison of growth parameters of plantation four years after subjecting to different prun-
ing treatments.

Treat- All trees Selected target trees
ments

DBH Tree Basal Volume DBH Tree Basal Volume  Form

hight area (cm) hight area ratio

(em) (m) (m¥hasyr) (m®ha/yr) (m) (m?/ha/yr) (m®/ha/yr)
(A) 0.70 0.68 0.89 4.68 0.87 0.82 0.71 3.80 0.93
(B) 0.7 0.72 0.95 5.23 0.93 0.85 0.76 4.29 0.90
(C) 0.77 0.73 0.99 5.52 0.97 0.87 0.81 4.56 0.89

Note: See Table 1 for the details of treatments.

Table 5. ANOVA of measurements of different growth parameters of plantations four years after sub-
jecting to different pruning treatments.

Variance  Degree of DBH Tree hight Basal area Volume
freedom
Mean Fvalie Mean Fvalue Mean Fvalue Mean F value
square - square square square
Replicates 5 0.00462 0.93 0.00704 2.63 0.01804 1.4 1.40431 1.43
Treat- 2 0.00720 1.45 0.00249 0.93 0.01883 1.13  1.89650 1.82
B 10 000497 - 0.00268 -  0.01661 - 104201 -

Table 6. ANOVA of measurements of different growth paramcters of target trees selected for pruning
four years after subjecting to different pruning treatments.

Variance Degree of DBE Tree hight Basal area Volume Form ratio
freedom

Mean Fvalue Mean Fvalue Mean Fvalve Mean Fvalue Mean F value
square square square square square

Regplicates 5 0.00642 0.88 0.00158 1.04 0.00913 0.98 0.32085 1.21 0.00048 0.86
Treatments 2  0.01369 1.87 0.00126 0.86 0.02301 2.47 0.77961 2.86 0.00044 0.79
Error 10 0.00732 - 0.00147 -  0.00932 -  0.27260 -  0.00056 -

Table 7. Branching Patterns of 5-years-old Taiwan Zelkova.

Treatments Number Pruning Number of Branch Range of branch ~ No.of branch

height branch diameter diameter permeter  of
(m) (em) (cm) stem
(A) 26 1.6 145 2.4 0.5~-8.0 3.6
(B) 26 2.5 238 2.6 0.5~8.0 3.7

Note: See Table 1 for the details of treatmenis.
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Table 3. Wounds occlusion four years after pruning.

Wound  Total Numbers of Numbers of Numbers of Numbers of wounds
diameter wounds wounds occluded wounds occluded failed to occlude
ranges and not decayed but decayed and hence decayed
Numbers Percentage  Numbers Percentage  Numbers Percentage
of cutting of cutting of cutting
‘wounds % waunds % wounds %
0.5~1.0 72 2 100
1.1~2.0 131 131 100 - -
2.1~3.0 62 59 95 - - 3 5
3.1-4.0 41 24 58 9 22 8 20
4.1~5.0 30 7 23 10 34 13 43
5.1~6.0 17 1 12 3 18 12 70
6.1~7.0 20 - 4 20 16 80
7.1-8.0 10 - - - 10 100
Total 383 205 - 26 - 62
Percentage of m 7 16
occluded and
non-oecluded
wounds( %)
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Fig. 1. A 9-yeras-old Taiwan zelkova planta-
tion. Trees of the plantation were
pruned up to 1/2 tree height at the age
of 5 and allow to grow for 4 years.
Good wound occlusion was found on

most trees pruned. Pruning also
improve the roundness of trees.
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Fig. 2. An unpruned 9-years-old Taiwan zelko-

va plantation. There are numerous

branches and stem forks : and self-
pruning does not. occur on trees of this
plantatjon .

Fig. 3. The diameter of a branch as shown on
the cross section of a Taiwan zelkova
stem pruned at the age of five is about
2.4cm. After pruning the wound
occluded in 2 years; and all the woods
produced thereafter were clean and
high quality.
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Fig. 4. The vertical section of a Taiwan zelkova
stem pruned at the age of five showing
the effects of diameter of branches
pruned on occlusion tend-ency.The
pruned branch shown on the left-hand
side of the section has a diameter of 4.2
cm. After its pruning the wound
occluded in 3 years. On the other hand
the diameter of the one shown on the
right was about 9cm; and due to the large
wound resulting from pruning ouhsion
failed and decay cocured.

RS ERIMBEZ 28 » BEG A SN
EZ1/285 0K ©

BB AR R Z RS - B
282% < HElAh A2 Shok Y 547 4 RERE LA B4 08
o HEARDRRL0-8.0 cm 2 F + B4 45
BN EAHEA77% « b > Yo aBES
an U - RIB% 3ERYERLES 1
OO 6 am B E#ERR OBEK - SRS
» WEERR MBI 0SB XBRZIREA
o B AT AR E R AR S- 44 e R Y
AIE - MEHELECES om S - BN
TEETEY -

FRARE ~ SR

B - LR BN E R REES R

Fig. 5. The branch diameter as shown on the
vertical section of an unpruned Taiwan
zelkova siemn js @bout 3.5 cm. The
branch dried when the tree was 7-
years-old; it persisted on tree stem for
more than 2 years and, thus, formed
dead knot.
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