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ABSTRACT:- Studies on the effects of 3 planted spacing (2 x 2, 2 x 4 and 2 x 8 m) and 2 pruning
levels of 3 and 5 m aboveground with a control by a split-plot in Randomized Block Design with three
replications in Somdet plantation, Somdet district, Kalasin province were carried out in 3-year old
stands of Fucalyptus camaldulensis and their effects at 4-vear old (after 1 year of pruning) were
followed up in terms of relative growth rates of diameter at breast height, total tree height, mean
biomass production of stem, branch, leal’ and aboveground and total biomass yield of each part of trees
in stands. Analyses of variance of all values of relative growth rate showed significant difference
among means at P > 0.100 due to the two treatments applied and therc was an interaction between the
two trealments for the mean relative growth rate of DBH but non-interaction for other growth
parameters. Mean relative growth rates of DBH of 2 x 2 m  planting space with 3 m pruning level or
control plots were equally largest but those of 2 x 4 m planting space was highest in 3 m pruning level
plot with the control plot was the next and lowest in 5 m pruning level plot. In 2 x 8 m planting space,
this rate was equivalently high in control plot and in 5 m pruning level plot whilst it showed a similar
high rate as in 3 m pruning level plot. Mean relative growth rate of total tree height was found to be
equally high in 2 x 8 m and 2 x 4 m planting space plots but in 2 x 4 m planting spacc plot. it was as
high as in 2 x 2 m planting space plot.  The effects of planting space on mean relative biomass
production of stem, leaf and aboveground was equally high in 2 x 8 m and 2 x 4 m planting space plots
butin 2 x 4 mand 2 x 2 m planting space plots were not significantly different except for this rate for
leal which showed non-significant difference. The effects of pruning level on this rate in every tree part
and in the aboveground part were significantly different and they were higher in the control and 3 m
pruning level plots than in the 5 m pruning level plot. The effects of planting spaces and pruning levels
on mean biomass production followed well with the theory of C-D effects partitioned into levels of
pruning and control. Effects of both treatments on the relative production rate of total biomass vield
were found to be in similar trend as for the mecan biomass production bul the effect of planting space
was differently pronounced only for stem, leaf and total aboveground vields but it was not statistically
different for branch yield. However, 3 m pruning level showed a tendency of biomass yicld
improvement more than in the control and 5 m pruning level plots. The cffects of these two treatments
on total biomass yiclds were found to be well fitted to the theory of Y-D effects separately to the levels
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of pruning and control and the stand with high planting density (closed-space) and slight pruning might
induce a large total biomass yield.
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Table 1. Existing condition and plant parts removed by pruning of 3-yr old Euwcalyptus
camaldulensis plantations

Stand condition Spacing (m x m)
2x72 2x4 2x8
Pruning levels
Im Sm conltrol Im Sm control im Sm control
Existing :
Mean D (cm) 4.67 429 424 523 4 86 5.11 462 420 528
Mean H (m) 568 546 5.39 5.59 5.70 5.62 4.91 4.91 5.53
Mean survival (%) 94.29 9524 9333 9286 8928 0524 9048 9286 9286
Stem biomass (ton/ha) 3.31 3.34 298 1.21 1.50 1.56 0.46 0.43 0.38
Branch biomass (torn/ha) 1.94 1.49 1.42 (.84 0.78 (}.85 047 143 0.57
Leaf biomass (ton/ha) 372 3:1% 3.00 1.78 1.65 1.79 0,92  0.74 1.12
LAI (ha/ha) 5.03 4.22 4.04 2.40 223 441 1.24 1.00 1,51

Removed by pruning :

Branch (%) 1381 5363 - 53.01 7835 - 61.56 7628
Leal (%) 747 4438 - 3199 4854 - 45.24  73.05
LAIL (%) 744 44.32 4 3196 4837 - 4556 73.05 .
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Table 2. Effects of spacing and pruning levels on mean relative growth rate of mean diameter at
breast height (RGRD) and mean total height (RGRH) of 4-yr old Eucalyptus
camaldulensis plantations

2-1. Effects of spacing 2-2. Effects of pruning
Spacing (m x m) RGRD (yr_l) Pruning levels RGRD (}'r_l)
2x2 0333 Im 0.460"
2x4 0.450™ Sm 0413
2x8 0.551" control 0452%
CV (%) 20,11 CV (%) 540
F-calc. 5.972% F-calc. 5.639*%
Isd 0.100 0.134 Isd 0.100 0.030
2-3. Effect of pruning level f” the same 2-4. Effect of spacing in the same
spacing on RGRD (yr™) pruning levels on RGRD (yr”)
Pruning levels Spacing (m x m) Spacing Pruning levels
22 2x4 2x8 (m x m) 3m Sm control
Im 0.3478 0.522 0.5384 2x2 (.347 0.297 0 355b
5m 0297 0397 s4qab 2x4 05220 0397 () 4308b
control 03552 0.430 0.572 2x8 o0s3ga 0544 05778
[-calc. 338‘3* F-cale. ... 31383+
Isd 0,100 e 0,030 T Isd 0.100 0.142
2-5. Iiffects of spacing 2-6. Effects of pruning
Spacing (m x m) RGRH (yr'") Pruning levels RGRH (v’
Ix2 0.353b Im (0.433
2x4 0_42_-',.’11) Sm 0.400
2x8 0.4728 control 0417
CV (%) 12.97 CV (%) 470
F-calc. 4.643 F-calc. 47178
1sd 0.100 0.083 Isd 0100 -

* = significant different, P> 0.100; NS = non-signigicant different
Figures with the same letters along the column are non-significantly different by Isd 0.100)
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Table 3. Effects of spacing and pruning levels on mean relative growth rate of stem (RGR;S),
branch (RGRw ), leaf (RGRw ) and total aboveground (RGRw ;) biomass of 4-yr old
Eucalyptus camaldulensis plantations

3-1. Effects of spacing

Pruning levels RGR (yr')

WS WI‘\ WL -'W_T
2 0 8640 1 238b 0.985 0.882b
254 1.1 |4-’ib | 555ab 1.238 1 ]3gab
28 1.3094 1.9224 1442 1.3378
CV (%) 25.73 3033 30.44 25.76
Fcale. 6272* 6.243" 4.163N8 6.316"
Isd 0.100 0.269 0.388 0.273

3-2. Effects of pruning

Pruning levels RGR (yr")

W g WB “']_ WT
m I.1668 1.7188 1.3012 11918
Sm 1.020 1511 1.126 1.036
Control 1.1058 1.6302 1.2372 11308
CV (%) 7.64 9.62 10.48 747
Fecalc. 8.136" 6.500" 5.253" 8 720"
1sd 0.100 0.068 0.103 0.098 0.066

* =significant different, P > 0.100; NS = non-significant different
Figures with the same letters along the column are non-significantly different by Isd 0.100

Table 4. A comparison of the reciprocal equations of the C-D effects (lw = Ap + B) of 4-yr old
Eucalyptus camaldulensis planted with 3 planting densities and 3 levels of pruning (r" =
coefficient of determinations)

Pruning levels Equations!) r2
3m I/wg = 0.000014p + 0.054 0.846
Wy = 0.00033p + 0.588 0.927
VWL = 0.00045p + 1.515 0.868
Wy = 0.00001p + 0.048 0.855
Sm Iwg = 0.00025p + 0.060 0.893
Uwg = 0.00066p + 0,647 0.900
W = 0.00084p + 1.649 0.893
Uwr = 0.00002p + 0.053 0.906
control IWs = 0.00003p + 0033 0.989
Wi = 0.00074p + 0.112 0.981
Wi = 0.00100p + 0810 0.986
IWr = 0.00003p  + 0.028 0.987

17 ws, wp. Wi, wT are mean stem, branch, leal and lotal aboveground biomass (kg/tree) respectively, p is
stand density (trees/ha)
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Table 5. Effects of spacing and pruning levels on mean relative growth rate of total stem
(RGRYy,), branch (RGRyy), leaf (RGRy,) and total aboveground (RGRy,) biomass
production of 4-yr old Eucalyptus camaldulensis plantations

5-1. Effects of spacing

Spacing (m x m) RGR (yr')

ys YB -vl. ,v'r
2x2 0.795b 1.215 0.895b 0.812b
2x4 1.029ab 1.497 1.1353b 1.053ab
2x8 1.2538 1.871 14218 1.2808
CV (%) 2922 2405 31.57 25.06
F-calc. 5415" 3.159N8 5420" 5571°
Isd 0.100 0.296 : 0.341 0.298

5.2, Effects of pruning

Pruning levels RGR (yr'")

Yy Yo v ¥,
3m 1.121 1.684 1.263 1.146
Sm 0.9432 1,513 1.050a 0.9622
control 1.0122 1.4854 11418 1.0374
CV (%) 9.46 12.38 10.38 9.26
F-cale. 7961% 7.628" 8.266* 8.500*
1sd 0.100 0.045 0.072 0.052 0.080

* = significant difTerent, P > 0.100, NS = non-significant different
Figures with the same letters along the column are non-significantly different by 1sd 0.100
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