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EFFECTS OF SPACING AND PRUNING INTENSITY ON GROWTH AND
YIELD OF EUCALYPTUS CAMALDULENSIS DEHNH. PLANTATIONS
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ABSTRACT

Studies on the effects of 3 planting spaces (2 x 2, 2 x 4 and 2 x 8 m) and 2 levels of pruning, 3
times in cach operation with 3-5-9 m and 5-7-11 m aboveground and control at 3, 4 and 6-ycar old of
Fucalyptus camaldulensis — plantations were carried out at Somdet plantation, Kalasin province.
Growth in mean diameter at breast height, mean total tree height and biomass yields were followed up
from 2-year old to 8-year old in the three replicated plots of split-plot in RBD. The studies revealed that
growth characteristics of diameter and height affected by stand age and the two treatments were best
explained by the Gompertz growth model. Effects of planting spaces and pruning intensitics on growth
of tree sizes of 8-year old plantations were found to be statistically different by which in the 2 x 8 m
planting space plots, the mean diameter and mean total tree height were larger than in the 2 x 2 m
planting space plots which were as low as in the 2 x 4 m planting space plots except for the mean total
tree height in the closed space plots that were the lowest. Both pruning intensities were found to be the
cause for the equivalent lowest tree sizes bul the light pruning plots were not different from the control
plots. The analysis of competition-density effects separated into each stand operation were also
included and the results discussed in these studics.
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Table 1. Standard characteristics of Eucalyptus camaldulensis in 3 planting spaces and 2 levels of
pruning intensitics and control at the time before pruning operations. Each figure is
averaged from 3 replications (blocks). yr = total aboveground biomass

Stand Pruning Spacing (mxm)
parameters period 2x2 2x4 2x8

Pruning levels
3-yrold 1 im Sm__ control 3m S5m__ control  3m Sm__ conlrol
Mean DBH (em) 4.67 429 4.24 523 4.86 511 4.62 4.20 5.28
Mean H (m) 5.68 5.46 539 5.59 5.70 5.62 4.91 4.91 5.53
yr (ton/ha) 10.82 9.09 8.69 6.39 5.84 6.43 2.74 2.21 3.34
4-yr old 2 5m 7m  control  S5m 7m  control 5m 7m  control
Mean DBLI (em) 6.43 5.66 5.98 7.79 6.89 7.55 T3T 7.03 8.53
Mean H (m) 8.57 8.02 8.32 9.14 8.55 9.05 8.36 8.21 9.01
yr (ton/ha) 2799 2008 2227 1991 1585 19.66 9.83 7.58 12.11
6-yr old 3 9m 11m  control Ym 11m control 9m 11m  control
Mean DBH (cm) 739 6.54 7.30 9.33 8.61 9.98 10.34 9.91 10.73
Mean 11 (m) 1146 1066 11.17 1266 1180 1300 1211 1230 12.59
yr (ton/ha) 4937 3758 4403 38.52 3322 4299 2396  20.05 2646

— 1
Table2. Constant parameters of the mean diameter growth model : D=kA® of Eucalyptus
camaldulensis stands planted with 3 planting spaces and 2 levels of pruning intensites

and control, D = mean diameter at breast height (cm), t = stand age (year)

Spacing Pruning k A B3
(mxm) intensity ©
2x2 3-5-9m 9.057 0.079 0.635
5-7-11 m 8862 Di1ZF 0.706
control 9,594 0.079 0.679
2x4 3-5-Om 10.814 0.008 0.533
5-7-11m 10.940 (1.056 0.653
control 12,735 0.039 0.651
2x8 3-5-9m 14.028 0.019 0.651
5-7-11'm 13.932 0018 0.662
control 14.488 0012 0.611

= t
Table 3. Constant parameters of the mean height growth model : H= kA" of Eucalyptu
camaldulensis stands planted with 3 planting spaces and 2 levels of pruning intensite:
and control, H = mean height (m), t=stand age (year)

Spacing Pruning k A B
(mxm) Intensity
2x2 3-5-9m 14.859 0.071 0.695
5-7-11'm 14 839 0.086 0.726
control 15.488 0.068 0.714
2x4 3-5-9m 17.338 0.031 0.675
5-7-11m 17.258 0.055 0.716
control 20.230 0.046 0.731
2x8 3-5-9m 24.547 0.032 0.765
5-7-11 m 2507 0.027 0.755

control 23.659 0.032 0,742
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Figure 1. Gompertz growth model fitted to mean diameter at breast height (D) in 3 planting
spaces and 2 levels of pruning intensities and control of Eucalyptus camaldulensis
plantations using the constants of equations shown in Table 2.
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Figure 2. Gompertz growth model fitted to mean height of stem (1) in 3 planting spaces and 2
levels of pruning intensities and control of Eucalyptus camaldulensis plantations using
the constants of equations shown in Table 3.
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Table 4.Effects of spacing and  pruning

intensity on mean diameter at breast
height (D) and mean total height (H) of

8-year old Eucalyptus camaldulensis
plantations
4-1 Effects of spacing
Spacing (m x m) D (cm) H (cm)
2x2 8.430 12.32
2x2 10.723b 14.458
2x8 12,718 16.184
CV(%) 72.22 R 55.56 i
F-calc. 7461 7.622
1sd 0,100 2.364 2.113

4-2. Effects of pruning intensity

Pruning intensity D (em) H (cm)
3-5-9m 10.572P 142840
57-11m 10,040 13.810
control 11.248 14.862
CV("%) 29.03 N 2313 4
F-calc. 3.609 3.256
1sd 0.100 0.795 0.736

* = gignificant ditference, P> 0.100
Figures with the same letters along the column are non-signifi-
cantly different by 1sd 0.100
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Table 5. Effects of spacing and pruning
intensity on mean stem biomass (Ws )
and mean aboveground biomass (W) of
8-year old Eucalyptus camaldulensis
plantations.

5-1. Effects of spacing

Spacing (mxm) Wy (kg/tree) W (kg/tree)
2x2 24.60° 27.89P
2x2 43.148b 50.412b
2x8 64.264 77.133
CV(%) 362.33 422.67
F-calc. 6.136" 5.907"
15d 0.100 24.156 30.577

5-2. Effects of pruning intensity

Pruning intensity Wy (kg/tree) W (kg/trec)
3-59m 43.21% 50.754
5-7-11' m 38.004 44334
control 50.70 60.35
CV(%) 1283& 147.6%
F-calc. 4.993 5.181

1sd 0.100 7.153 #.926

* = gignificant difference, P> 0.100
Figures with the same letters along the column are non-
significantly different by 1sd 0.100
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Table 6. Constant parameters of the reciprocal equation of the C-D effects (UW = Ap + B) anl
coefficient of determinations (r* ) of 8-year old Eucalyptus camaldulensis stands planted
with 3 planting spaces (densities) and 2 levels of pruning intensitics and control. W =

mean biomass (kg/tree) , p = stand density (tree/ha)

Tree part

Pruning intensity

A

B

r
Stem (Wg) 3-59m 0.00001 0.009 0.99]
5-7-11m 0.00001 0.010 0.993
control 0.00002 0.003 0.987
Branch (wp) 3-57m 0.00014 0.012 0.998
5-7-11' m 0.00018 0.012 0.970
control 0.00019 0.065 0.959
Lc’:uf(WL) 3-5-Tm 0.00035 .186 0.992
5-7-11 m 0.00039 0.217 0,991
control 0.00043 0.013 0.979
Total aboveground (w-) 3-5-7Tm 0,00001 0.007 0.994
5-7-11m 0.00001 0.008 0.991
control 0.0001 0.002 .984
500
159 eo—e control
s o--03-5-9m.
= He--AS=-7-1Tm.
E 100 =
2 —
~. 50 -
|= -
| — W
pe '\\:
N
10 L1l1ill I Y
F BT 30 507080 %100
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Figure 3. An example of the competition-density effects (1/W = A p+ B) of 8-vear old Eucalyptus
camaldulensis plantations planted with 3 planting spaces (densities) and 2 levels of
pruning intensities and control. For constant values of the equations see Table6.,



NINITIUMaNI 14

wo Muluiasfiflszuzdqnda  daumaves
msdanaRsetamin uasdnfeetiauw v
WI%nandnuaadanmindenemesndrefiss
g i ualuudasnauguesi Wl dwandn
Wilgeiaa

4. wavoamaunangaszniaduliyile
foafu Suidtoanninmsiszonlgn (naw
Uy Tgnihy Mt 3 ez e
Wawszduanuminuweamsdaiaies i
mdanadeauihil oy 8 ¥ mwisnee
ofvwAnungu] C-D effects luusazdu
vl unednfegmideduduiomnald

¥ 1

o01eR Tugtvesumsnduiutsenime
- a Al 1 1 A ’
CCERLE PRI VIR P IR E L IR L)
- J - .-; o ] 1 A
MUsAUAUINAY AUANMUIHUYBaIWTR
oylugtaunisiiFunan reciprocal equation of
. < o [ il T

C-D effects HAVLMUNAVDINITHAALLILANAN
fuldududns e rzosdgauazaminun
YOIMIAAAIBL ALY ungUssunm
UTnimand anIa T I Inn aIasInIwnaY
wasuatinmsanléd onwaveants aung

wo ol A 1 g
anuduniusdanarudeaiuihilleny 8 1
o =
AN
AwAITuvBVDLNN UMINOEUINEAT
A v au A & ]
mani Almrmiuayumisisudesiiinedau un
i \
Tnsamaf 27 124 sewiwdl 2528-2534 oy
' ) ¥ - wm
vounuasmgamvnsu 1l fingoeydal

d o oo ; o
Wuilunisisuimmthaude fandanmdug

118-1380 (2588) 129

IPNEA1301904

e i % .
WANA Uy, finer vszan, Snawa $ns
. "

WOTONT uaiv BTTIIMUN. 2530, Wa
voanNunuInHuYeInITgmhdonania
; i .
voamauth Wymd@Udn muagoude lgn
A
Womnlssgndssinnuinems.  Tmsu
e 6 : 213-238,
oy o ¢ - -
WAHANA au, T sesIuu, ndn daaile,
wase selal worewne sadieg. 25310
A . )
maAnuuinduRafumavoan Iy
U 1 - U r A
voansUgnihdewandauearaui Widou.
R S d
Tu : mnlrsgudnimaniauine nfa
4% )
4 Wimun. a1, 304-414,
o o v o -
WHANA o, 13w sTTIuu, yygnt 937 0
ng, ure sglyle wazlszialy Auvud.
& . —
2531v.  mafnvudinaduinuatumauean
wuwiuvesninlgnihdswandavoaaaurh
Tazien. Tw: nnlszquduuumiaudau
- Jd  dw '
nwr aiai 4 Mo nauth . 414-433,
< -
WalFnA U, Vi srmiuud, e 1l
¥ - ] -
I¥Tv unzadin sneiia,

2538, WOUBDITIZUY

Ugnuazmitdaneiedanimsdula uovwo
winvosuth ldgmdde  aunagouda.

NIMITUMANT 14 : 1931,
Evert, F.

Information report F-MR-X-37. Can. For.

Service, 3 " ed. 95 pp.
Shinozaki, K. and T. Kira. 1956.

competition among higher plants,

1971. Spacing study - a review,

Intraspecific
VIIL
Logistic theory of the C-D effect. J. Inst
Polytech, Osaka City Univ.Ser. D.7 : 35-72,



130 Thai J. For. 14 : 118-130 (1995)

Thoranisorn, S., P. Sahunalu and K. Yoda. 1990, Thoranisorn, S., P. Sahunalu and K. Yoda. 1991,

Density effects and self-thinning in even- Density effects and growth analysis in some
aged pure stands of FEucalyptus camal- tropical forest plantations. TROPICS 1 : 35-
dulensis Dehn. Bot. Mag. Tokyo. 103 : 283- 47,

295,



