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ABSTRACT

Plantation establishment has been promoted in the tropics in the last 4-5 decades in a bid to mitigate climate change, timber deficit, and biodiversity loss, as well as restore degraded forests and provide employment incentives to fringe communities. Practitioners require
technical information about appropriate cost-effective silvicultural techniques that can achieve higher productivity. In Ghana, government incentives have promoted the commercial establishment of teak and other species plantations, yet information on tree response to
silvicultural management is still scarce. The present study evaluates the effects of thinning intensity on the growth response and pruning requirements of teak plantations, two years after thinning. The thinning trial was conducted on a four-year-old stand with initial stocking
of 1111 trees per hectare in the Tain |l forest reserve of Ghana. Four thinning intensities: 50%, 30%, 0% thinning intensities and 50% de-crowning were the treatments arranged in a completely randomized design. Two years after thinning, the treatments were significantly
different in DBH (p < 0.00029), total height (p = 0.017) and stem density (p<0.0002). The 50% thinning intensity had the highest mean tree DBH, volume, height and BA of 15.57 cm, 0.13 m3, 11.94 m and 0.02 m?, respectively while the lowest was found in the control except
height which was least in de-crowned plots. Maximum mean annual increment of DBH, total height, and volume were respectively 2.00 cm, 1.34 m and 9.9 m3ha! for the heavily thinned stand. The number of epicormic shoots per tree increased with the thinning
intensity/regime, hence increasing the pruning requirement. It is concluded that 50% thinning intensity promotes positive growth of residual stand and the economic value of the trees but increases the pruning requirements and possibly the costs. Long-term evaluation of
this trial is essential to validate the recommendations from this study.

» In the last 4-5 decades, plantation establishment has been promoted in the tropics in a bid to mitigate climate
change, timber deficit, and biodiversity loss, as well as restore degraded forests and provide employment incentives
to fringe communities. — —

» In Ghana, though forestation rates (1000 hayr?) still lack behind deforestation rates (135,000 hayr?), more than P=0.0607 . 0=0.047* |
325,000 ha of plantation forest have been established since the 1990s, primarily using exotic species (FAO 2015).

% Tectona grandis (teak), an exotic species, constitutes about 50-70% of the total plantation forest in Ghana (Foli et al,
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** Majority of these plantations are largely unmanaged. The few intensively managed plantations are currently in a E -
pilot phase within the jurisdiction of international agencies/partners such as Miro, Form-Ghana etc. © o
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» Consequently, there is paucity of information on the silvicultural interventions that can be adopted to boost . . . .
productivity and shorten the rotation cycle in plantations at relatively lower cost.

e |  P=0.0476*
. 27  p=0.069
s* The study examines the effects of thinning intensity on the growth response and pruning requirements of teak 3 i % g .
plantations, two years after thinning. ) o
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* The study was carried out in Tain Il Forest Reserve, near Berekum in Bono Region of Ghana (Figure 1).

» A completely randomized design with thinning regime as treatment and 4 replications was adopted (Figures 2&3).

* The four thinning regimes administered included; A — control or no thinning, B — 50% thinning intensity, C — 50% de-
crowning (rest cut), D — 30% thinning intensity (Figure 2).

The initial stand density was 1111 trees ha! with an experimental unit or plot size of 50 x 50 m (16 trees).
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Figure 4. Stand growth parameters (height (m), DBH — diameter at breast height (cm), BA - basal area (m?ha-
1), and volume (m3ha) in six year old decrowned and undecrowned teak stands, two years after thinning.
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¢ Trees were planted in 2015 and first thinned in 2019. S A (Control) p=0.02239*
** Heights, diameter at breast height (DBH), survival were measured before and two years after thinning.
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< Number of live and dead epicormics shoots two years after thinning were also determined for each treatment 600.0 i B (50% intensity)
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(7))
TEIW T30 2200W TT00"W st s sz saa o ~— 500.0
| ) — ’X [THINNING EXPERIMENT DESIGN-TAIN Il FOREST RESERVE] fo m? o . .
Jaman North W'\é‘:bzf\'l %PPC"\\":“?‘BE%E}W\‘\:; §- " \ LA rom —g B I[[l]l D (30% |nten5|ty)
S :;é,_. V_rl\ y éi 2 = A1 3 8 3 b
w | Ny £ 4 "o - < 400.0
g- Jaman South /:\: .\:‘:ﬂg ;\flﬂﬂ;\{;ﬂd‘) g \\'\8_1 /\ ‘\\\?/\ qh)
: ",\::'Ashmni E’astem‘é (\,’\ ‘ {\ 02 \_3 ;; é’ d
w /W/“? | | N ¥ g £ 300.0 3 d d
Tain II Forest Reserve ~.~l\/ ' B4 <\DJ_\/ A2 A3 \/ , D—; \\‘» \ 3 ; d
Berekum . /\ ¢ A \ J | g 200 0 ¢
i " f : \V/ X THINNING TRIALAREAS b
o E' ‘ ‘ [De_j|r|g:::nt thinning regime -5 b
: I Decrowning 501’5 m]ense : 100 ° 0
Legend A [_] Frequent thinning
Dormaa . (CQ Distrct Boundary N [ Nothinning/Control
0 5 10 B o i $Author: B::E;:r:g%mmv AMA [L_JTAN 1 BLOCKS
2400"W 2300w 2200"W 2100w | $ s2i0 s sath A 3 0.0
Figure 1. Map of Tain Il Forest Reserve, Ghana Figure 2. Experimental lay out of the study. A — Figure 3 — Data collection on plot C1, Tain Il Brl Br2 Br3
control or no thinning, B — 50% thinning Forest Reserve. Ghana
intensity, C — 50% de-crowning, and D - 30% Number of epicormic shoots

thinning intensity

Figure 5. Mean number of trees without or with epicormics shoots (or branches) among different thinning regimes, two years after
thinning. Brl — trees without; Br2 — trees with 1 — 2 branches; and Br3 trees with at least 3 branches or epicormics shoots. Bars followed
by the same letter are not significantly different within the given branching category.

Table 1. Mean stand variables among thinning treatments in a six year old teak stand at Tain Il Forest Reserve, Berekum, Ghana,

two years after thinning. Means in the same column followed by the same letter are not significantly different among % Pre-thinning height, DBH, and volume were not significantly different among treatments (p>0.05) (Radio

treatments at p<0.05. and Delgado 2014).

—— Height DBH BA Stem density Volume s B (50% thinning intensity) had the highest mean increase in DBH, height and volume per tree while De-
(m) (cm) (m?ha ) (sph) (m3ha?) crowning (C)) had the least growth after thinning (Tables 1 & 2).

2% Comtrol (4 16900 9800 12991 04ch 1341046 959242064 9371437 % Growth parameters (i.e. DBH) two years after thinning were significantly different among treatments

(p<0.05) (Tables 1 & 2).
50%Intensity (B) 11.94 0. 193 10.00.85 69.0x5.7 ¢ Increased in diameter growth of teak stands with increased spacing after thinning agrees with several
previous studies (Zhang et al, 2007; Kanninen et al, 2004).

0 - i + + + + + : C g
>0%De-crowning (C) 10.10:£0.42b  13.640.55b  12.1x15  889.8x7/8.7a 75.6112.6 % Diameter (DBH) and basal areas of undecrowned trees were significantly greater than the decrowned trees
30% Intensity (D)  11.67+0.52a 12.97+0.25b 11.94+053 859.4+51.8a 82.6+7.4 (Figure 4) due to reduced competition for light through decrowning.
** On average, there were 3 live and 6 dead epicormics shoots per tree in these teak stands. More than 80%
Sig. diff (p-value) 0.0171 0.0023 0.136 0.00067 0.224 of the trees in treatments B and C carried epicormics shoots (1 — 6 live branches) while in the control (A)

and 30% thinning intensity (D), proportion of trees without epicormics shoots was about equal to
proportion with epicormics shoots (Figure 5).

** This study concludes that 50% thinning intensity best favors the growth of residual trees 2 years after
thinning but it increases the pruning requirements and potentially the pruning costs. Further monitoring of

Table 2. Change in mean tree growth parameters (height, diameter at breast height (DBH), stem density, basal area and these stands are required throughout the entire 20-year rotation cycle.
volume) two years after thinning. Means in the same column followed by the same letter are not significantly different. A —

control; B —50% thinning intensity; C — 50% decrowning; D — 30% thinning intensity

Treatment Height DBH Stem density Basal area Volume
(m) (cm) (stems ha1) (m2ha) (m3ha1) FAO. (2015). “Global forest resource assessment 2015 by Kollert W, Walotek PJ. Rome (Italy): FAO; Planted Forest and Trees Working Paper FP/49/E.
A > 14+0.03bc 1.96+0.13b 13.0+4.34b 3.64+0 .23 37 949 03 1F_oll E'{ V. K. Agyeman, and M. Pentsil., (2009) EnSL.mng sustainable tlmb_er supply in Ghana: a case for plantations of indigenous timber species,
echnical Note No. 1, p. 15, Forestry Research Institute of Ghana, Kumasi, Ghana.

B 2.6110.14ab 1.27+0.2b Kanninen, M., Montero, M., Pérez, D., Viquez, E. (2004). Intensity and timing of the first thinning of Tectona grandis plantations in Costa Rica: results of
a thinning trial. Forest Ecology.

C 1.62%0.21c 1.98+0.34b 4.3414.34b 3.39%0.2a 30.7+2.72a Radio M. L. and Delgado D. M. 2014. Management of young teak plantations in Panama - Effect of pruning and thinning. MSc Thesis, Swedish

D 2.96+0.17a 2.27+0.12b  56.4+34.3b 3.16%0.4a 36.5+1.4a University of Agricultural Sciences.
Zhang, D., and Owiredu, E. A. (2007). Land tenure, market, and the establishment of forest plantations in Ghana. Forest Policy and Economics, 9(6),

p-value 0.0003 0.00033 0.00041 0.00525 0.0013 602-610.
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