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Tree density and growth of Mytilaria laosensis stands with natural seed

regeneration on clearcut land
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Abstract: To explore the effect of density on growth of young Mytilaria laosensis stands with natural seed re-
generation on clearcut land, a single factor randomized block design experiment with natural spacing (ck
treatment, three replications) and spaced seedling (T,, T and T treatments, three replications) stands was es-
tablished, and variance analysis of the stands were analysed with Least Significant Difference methods in Data
Processing System (14.5), to test diameter at breast height (DBH), tree height, and single volume. Results
showed that: (1) between ck and spaced seedling stands, during 3.5 years after spacing, stand density signifi-
cantly decreased (P<<0.01) the average growth of total growth and annual increment of DBH, tree height, and

single volume in the ck stands types; whereas, the total growth of DBH, tree height, and single volume of domi-
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nant trees with both stands were not significantly affected (P>0.05). Spaced treatments (finished in 1.5 years
old of seedling, remain density in hectare: T, 1 650, Ty 2 800, and T 2 500 )significantly improved (P<<0.01)
the average growth of the stands and reduced differentiation of diameter grades in the stands. (2) The higher
stand density (ck), the earlier intersection time of the average growth curve and the annual growth curve for av-
erage DBH or tree height of the stand was appeared. Also, the peak value of annual growth for average DBH of
ck stands occurred in the second year, and the peak value of spaced stands was during the second and 4th
year. Before the 5th year, it was fast growth period for the stands with natural seed regeneration, so spacing was
very important with radial growth of the stands. (3) The time of intersection for curves of average growth and
annual growth of tree height in the ck stands was between the second and third year, but with the spaced
stands did not intersect before the 5th year. Growth for tree height of dominant trees in all stands before the 5th
year was fast (the annul increment of top height in each treatment was more than 1.49 m in each year). (4)
Different types of stands had different diameter distributions; the ck stand had an inverted J distribution, but
the spaced stands had an approximately normal distribution. (5) In the spaced stands, after 3.5 years, the av-
erage growth for DBH, tree height, and volume of less dense forest stands (T, treatment stands) was better than
those with higher density treatments (T or Ty stands). Thus, understanding of the mature period for seeds, the
seed falling-stage, and natural regeneration characteristics of Mytilaria laosensis could enhance the scientific
cutting time, cutting methods, clean ways for removing residues, shrubs, and herbaceous plants, and methods for
spacing seedlings to enable effective natural regeneration on cutover land thereby promoting forest growth. [Ch,
2 fig. 3 tab. 18 ref.]

Key words: silviculture; Mytilaria laosensis; clearcut land; seed; natural regeneration; growth of young stands;

effect of density; spaced planting
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Table 1~ Growth performance of young stands of Mytilaria laosensis seed natural regeneration with different densities

MBS TR A (bR g /cm i /m BB (X107 m k™)
a  WE/a B hm?) BEVAERS 4 BRI B SEERIE BENEERS 4 HEAR R

1.5 0 Ty 1650 1.18+0.10 aA  0.79+0.06 aA  2.01£0.05 aA  1.34+0.04 aA  0.02+0.00 aA  0.01+0.00 aA
Ty 2800 1.23+0.17 aA  0.82+0.11 aA  2.13x0.15 aA  1.42+0.10 aA  0.02+0.01 aA  0.01+0.01 aA
Te 2500 1.19+0.12 aA  0.79+0.08 aA  2.14+0.05 aA  1.43+£0.04 aA  0.02+0.00 aA  0.01+0.00 aA
ck 27 871  1.10+0.16 aA  0.73+0.11 aA  1.97+0.15 aA  1.31£0.10 aA  0.02+0.01 aA  0.01+0.01 aA

2.5 1.0 Ty 1650 3.20+0.15 bA  2.02+0.24 aA  3.55+0.09 bA  1.53+0.08 aA  0.20+0.03 bB  0.18+0.03 bB
Ty 2800 3.40+0.21 abA 2.17+0.38 aA  3.88+0.20 abA 1.75+0.24 aA  0.24+0.04 bAB 0.22+0.05 bAB
Te 2500 3.85+0.20 aA  2.66+0.32 aA  4.08+0.23 aA  1.94+0.23 aA  0.32+0.05 aA  0.30+0.05 aA
ck 27 100  1.94+0.29 ¢B  0.84+0.40 bB  3.49+0.31 bA  1.532043 aA 0. 08+0.02 ¢cC  0.06+0.03 cC

4.0 2.5 Ty 1650 6.19+0.47 aA  1.99+0.40 aA  6.85+£0.53 aA  2.20+0.41 aA  1.27x0.28 aA  0.72+0.20 aA
Ty 2800 5.81+0.11 aA  1.61x0.09 abA  7.00+0.52 aA  2.08+0.33 aA  1.13+0.11 aA  0.59+0.06 aA
Te 2500 6.10£0.33 aA  1.50+0.10 bA  7.13+0.56 aA  2.03+0.23 aA  1.27+0.21 aA  0.63+0.11 aA
ck 25067 2.38+0.34 bB  0.29+0.07 ¢B  4.45+0.29 bB  0.64+0.16 bB  0.14+0. 05 aB  0.04+0.02 bB

5.0 3.5 Ty 1650 8.04+0.44 aA  1.85+0.08 aA  9.43+0.40 aA  2.58+0.19 aA  2.77+0.40 aA  1.50+0.14 aA
Ty 2800 7.15+0.05 bA  1.34x+0.09 bB  9.12+0.39 aA  2.12+0.15 bA  2.13+0.10 bA  1.00+0.05 bB
Te 2500 7.47+0.29 abA 1.37+0.06 bB  9.33+0.72 aA  2.20+0.18 abA  2.38+0.35 abA 1.11+0.12 bB
ck 23893  2.66+0.34 ¢cB  0.28+0.06 ¢cC  5.13+0.29 bB  0.68+0.19 ¢B  0.19+0.05 ¢B  0.05+0.02 ¢C
Y] B AR HERE 5 [R5 ARl /NE B 30 (6] — AR A R] X 9 A [e] Ak B ) 22 5 12 3% (P<<0.05) 5 R ANR) RS 7 hE
7N [7) — 4 A (5 A7 09 A () b L ) 22 S8l 8 (P<<0.01) 5 ck BIXHE, XA QT 1.3 m M ZEH2dls

3r 3r

B m/m
(3]

[—
&1

0 1 1 1 J

3 4 5
s /a

1.6 1

—— T, HEKE —o—THEFELKE
—— TJEHEARKE T, P EKE
—o— TJEHERKE =T PWAEKE
—o— ckiE K E ——ck P EKE

R AL R
(X 10—2m3 . *}Ii—l)
< -
o] N

<
=~
T

S5 LAR B 2 AR 3 AR AR K HUdE
L TR & e Eiipa e R

e
o

1 2 3 4 5
Meie/a

A1 RRZEEMKSFHMAE, FHRGREHERMRERTZE L

Figure 1 Growth curves of average DBH, average tree height and average single volume of the stands with different densities
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Table 2 Variance analysis and growth performance of dominant tree of young stands of Mytilaria laosensis seed natural regeneration with

different densities

Mol /a TR RIS A) /2 AP R/ (B -hm™) M /em 4 755 /m BB (x107 m* fx ™) BRI
15 0 T, 1 650 294+059aA 324 +0.15aA 0.16 + 0.06 aA 113.54 + 23.76 aA
Ty 2 800 309+0.16aA  3.44 + 046 aA 0.18 + 0.03 aA 111.16 + 12.88 aA
Te 2500 3.09+025aA  3.37 +0.20 aA 0.16 + 0.02 aA 109.43 + 3.80 aA
ck 27 871 314 +083aA  3.61 + 048 aA 021 + 0.12 aA 118.64 + 21.99 aA
25 1.0 T 1 650 491+052aA 483 +031aA 0.56 + 0.15 aA 98.77 + 5.53 aA
Ty 2 800 6.00 £ 0.60 aA 552 + 095 aA 1.00 + 0.33 aA 91.67 + 7.90 aA
Te 2 500 597+035aA 512 +0.50aA 091 + 0.17 aA 85.79 + 4.66 aA
ck 27 100 578+ 1.18aA 588 + 0.58 aA 1.01 % 0.48 aA 103.22 + 11.17 aA
4.0 25 T 1 650 873+107aA 806+ 0.73 aA 2.87 + 0.94 aA 92.50 + 3.68 bA
Ty 2 800 921 +062aA 924 + 046 aA 3.54 + 0.57 aA 100.45 + 4.01 abA
Te 2500 887 +0.65aA 867 +0.38aA 3.11 + 0.55 aA 97.93 + 3.08 abA
ck 25 067 803+ 104aA  813+0.71aA 247 +0.82 aA 101.60 + 4.21 aA
5.0 35 T, 1 650 1084 £ 072 aA  10.64 + 0.63 aA 5.49 + 1.00 aA 98.19 + 0.68 bA
Ty 2 800 11.10 £ 0.64 aA  11.01 + 0.17 aA 5.89 + 0.63 aA 99.46 + 6.33 bA
Te 2500 10.78 £ 0.75 aA  10.88 + 1.09 aA 555 + 1.22 aA 100.84 + 4.84 bA
ck 23 893 930+ 125aA 1077 + 1.07 aA 4.19 £ 145 aA 116.31 + 8.51 aA
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Figure 2 Growth curves of DBH, tree height and single volume of dominant tree with different densities
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Table 3 The effect of densities to diameter distribution of young stands of Mytilaria laosensis young stands of seed natural regeneration

i) ¢ 1.0 a J5 42 B 43 Al 153 He/% [E] 1 2.5 a JG 42 B 4346 43 /% ) ¥ 3.5 a JG AR Y43 Al [ o) /%

T, Ty T ck Ty Ty Te ck Ty Ty Te ck
1 6.52 6.51 0.34 40.74 - 0.78 - 34.99 - - - 30.27
2 21.74 13.02 10.44 32.53 0.87 1.82 1.37 28.92 - 0.53 0.69 30.27
3 2522 32.55 2391 18.40 6.52 6.25 342 14.68 0.89 292 1.72 13.97
4 32.61 31.51 34.68 6.24 7.83 11.98 6.85 10.60 2.67 6.37 1.38 8.73
5 13.04 14.58 25.25 1.75 11.74 16.93 20.55 6.07 5.78 8.49 6.90 7.57
6
7
8
9

ZBr/em

0.87 1.30 4.38 0.22 23.04 26.30 24.66 2.98 8.89 12.20 17.24 4.66
- 0.26 1.01 0.11 26.52 22.14 25.68 1.32 12.89 21.75 19.66 221

- 0.00 - - 18.70 11.20 12.67 0.33 21.78 23.61 22.07 1.63

- 0.26 - - 3.04 2.08 3.77 0.11 22.67 14.85 18.28 0.58
10 - - - - 1.74 0.26 1.03 - 20.44 7.16 7.93 0.00
11 - - - - - 0.26 - - 2.67 1.59 2.41 0.12
12 - - - - - - - - 1.33 0.27 1.38 -
13 - - - - - - - - - 0.00 0.34 -
14 - - - - - - - - - 0.27 - -

YW =T RN AR R B MR BCE 2 0
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