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Sprouting and Sprout Growth of four Quercus Speciesb
— At Natural Stands of Querucs mongolica, Q. variabilis, Q. acutissima and Q. dentata
Growing at Kwangju-Gun, Kyonggi-Do -
Don Koo Leez, Ki-Cheol Kwong, Yonghuan Jin® and Young-Soo Kim®
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ABSTRACT

This study was carried out to compare sprouting and sprout growth after the stumps of
four Quercus species (Q. mongolica, Q. variabilis, Q. acutissima and Q. dentaia) were cut at
20cm from the soil surface in 1996 and 2000 at Mt. Taehwa, Kwangju-Gun, Kyonggi-Do,
Korea. The results obtained were as follows: (1) Q. mongolica showed most vigorous
sprouting, followed by Q. variabilis, Q. dentata, and Q. acutissima. (2) The sprouting ability
was more vigorous when cut in winter to early spring than that in summer. (3) The initial
diameter growth of the sprouts for 2 years after cutting was the highest in @. acutissima,
followed by Q. dentata, Q. mongolica and Q. variabilis, but the growth for 5 years after
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cutting was €. variabilis > Q. mongolica > Q. dentata > Q. acutissima.

(4) The height

growth of sprouts for 2 years after cutting was the highest in Q. acutissima and followed by
Q. mongolica, Q. dentata and Q. variabilis, but the growth for 5 years after cutting was Q.

variabilis > Q. mongolica > Q. dentata > €. acutissima.
of . wvariabilis and Q. acutissima to be regenerated successully by sprouting.

(5) Tending is needed for the stands
(6) The

sprouting ability of Quercus species decreased with increasing stump diameter, while its

diameter growth seemed to increase.
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Table 1. General description for four Quercus stands
Q. mongolica Q. variabilis Q. acutissima Q. dentata
Altitude (m) 320 350 300 450
Slope ( %) 20 25 10 10
Aspect NE NE S S
Mean tree age (vears) 34 32 38 38
Mean DBH {(cm) 15.0 14.9 21.3 17
Mean height (m) 116 14.4 15.3 197
Stand density (No./ha) 705 1,129 437 789
Basal area {m“ha) 186 208 16.4 11.8
Table 2. Soil characteristics at 15-20cm depth from the surface in four Quercus stands
Stand Moisture content Organic matter pH Total N | Available CEC.
A layer(%) | B layer(%) (%) (H:0 1:5) (%) P:0s (ppm) | (me/100mg)
Q. mongolica 106 4.1 10.12 452 0.28 1.38 3.5
Q. variabilis 3.6 22 6.34 4.60 0.31 1.19 6.6
Q. acutissima 6.6 27 8.60 4.48 0.30 1.68 113
Q. dentata 235 52 18.30 412 0.18 1.00 8.2
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Table 3. Mean growth of sprouts for four Quercus species
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Two years after cutting Five years after cutting
Stand Stand type Mean length | Mean diameter | Mean length | Mean diameter
growth (cm/yr) | growth (cmfyr) | growth (cm/yr.) | growth (cmfyr)
Q. acutissima Secondary forest 90.2 122 35.9 0.65
Q. variabilis Secondary forest 475 0.50 482 092
Q. mongolica Secondary forest 432 0.58 474 0.88
Q). dentata Secondary forest 24.8 0.52 30.4 0.43

Table 4. Sprouting ability(%) at 2 and 5 years after cut for four Quercus species by time of cutting

Time of Q. mongolica Q. variabilis Q. acutissima Q daentata
cutting Two years |Five years| Two years |Five years| Two years |Five years| Two years |Five years
after cut | after cut | after cut | after cut | after cut | after cut | after cut | after cut
Spring 939 96.7 96.8 93.3
Summer 87.9 90.0 935 733
60.2 223 29.7 452
Fall 90.9 90.0 90.3 742
Winter 938 100 96.8 828

» Mean value calculated without consideration of cutting time
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Fig. 1. Number of one-year-old sprouts by
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Table 5. Mean number, mean diameter growth(mm/yr.), and mean length growth(cm/yr.) per stump for
each of four Quercus species of two-year—-old sprout by time of cutting

Q. mongolica Q. variabilis Q. acutissima Q. dentata
Time of Mean | Mean Mean | Mean Mean | Mean Mean | Mean
cutting Mean diameter | length Mean diameter | length Mean diameter | length Mean diameter | length
number number number number
growth | growth growth | growth growth | growth growth | growth
Spring 93 55 51.1 10.3 07 56.2 44 13.9 954 78 2.8 17.4
Summer | 95 52 281 82 1.6 30.4 32 10.9 74.4 49 47 20.9
Fall 86 6.5 370 83 89 59.1 53 11.3 90.6 37 72 34.4
Winter 11.8 6.0 56.5 8.1 8.8 443 4.1 127 100.3 7.3 6.0 26.4
Mean 9.8 5.8 432 87 50 475 43 12.2 90.2 59 52 24.8
Table 6. Diameter growth{cm) of sprouts for four Quercus species by diameter class
) Q. mongolica Q varnabilis Q. acutissima Q. denlata
Diameter - - - e -
class (cm) Two years|Five years|Two years|Five years|Two years|Five years|Two years|Five years
after cut | after cut | after cut | after cut | after cut | after cut | after cut | after cut
0-5 09 - 14 - - - 08 -
5-10 1.2 28 1.5 30 20 - 12 3.0
10-15 1.4 4.1 1.7 55 20 22 1.3 55
15-20 1.5 45 16 53 1.5 45 1.3 -
20-25 1.5 38 1.6 39 16 52 1.2 35
25-30 18 6.7 16 - 1.4 - 09 -
30-35 23 6.5 - - 1.2 34 - -
35-40 0.8 3.5 - - 1.4 - - -
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Table 7. Length growthicm) of sprouts for four Quercus species by diameter class

Diameter class Q. mongolica Q. variabilis Q acu!l§31ma Q dentata
(crm) two-year-(five-year- {two-year-|five-year-|{two-year-{five-year-|two-year-|five-year-
old old old old old old old old
0-5 80 200 93 - - - 50 -
5-10 95 240 144 250 170 - 65 200
10-15 85 210 150 350 145 130 73 350
15-20 118 300 142 350 128 300 65 -
20-25 115 300 141 250 140 350 67 250
25-30 132 380 144 - 120 - 58 -
30-35 165 350 - - 80 250 - -
35-40 105 300 - - 80 - - -

Table 8. Length growth(cm) of sprouts for Quercus acutissima stand mixed with Q. variabilis

Q. acutissima Q. variabilis
Stump Number of | Length of Stump Number of | Length of Stump Number of | Length of
diameter {cm)"| sprouts |sprouts (em)|{ diameter (em)| sprouts [sprouts (em)}diameter (ecm){ sprouts |sprouts (em)
533%1.20 3 650 6.5 1 580 7.17+0.44 3 610
6.6 1 600 4 1 390 5 1 480
2505 2 360 55 1 520 533%+12 3 540
2.75+0.48 4 540 3.38+0.69 4 530 32 1 340
29x068 5 410 9.5 1 610 2.75+025 4 300
3.13%£0.72 4 370 6.75£0.25 2 440 294+0.54 8 410
6.25*0.75 2 620 75 1 360 53+13 2 520
5.75%0.75 2 630 271044 5 460 525%1.75 2 620
3.25+0.38 8 480 7.25%+1.25 2 610 40 1.41 4 610
327127 3 570 4 1 410 57 1 470
9.5 1 700 2.671+0.36 6 390 2.67+0.35 3 400
95 1 620 45+15 2 570 34075 5 440
6.5 1 720 30%10 2 440 2.13%0.13 4 270
3.6+059 7 630 2.38+£0.38 4 260 317x117 3 630
6.83%x1.67 3 610 5 1 620 3415 2 640
6.83+£0.83 3 650 651058 3 610 3751125 2 520
50%1.32 3 560 3.88+0.43 4 530
9 1 640 6.25+0.25 2 690
6 1 580 725125 2 750
72 1 600 55+t0.87 3 690

Mean+S.E.
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