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Studies on Productivity of Japanese Red Pine Forest in
Tottori University Forest in Mizoguchi (1)
Biomass and Growth of about 20-25
Years Old Stands

Ryuzo Ocgasawara

Summary

The subject of the studies is to account for the productivity of japanese red pine
(Pinus densiflora) forest in Tottori university forest in Mizoguchi (Tottori prefecture),
In this paper, the biomass and growth of an about 20—25 years old stands are inves-
tigated,

The diameter breast height and height, etc, of three stands are as follows;

The mean diameter breast height : 14,96 ¢y

The mean height : 12,03 o

The mean number of trees : 2148 / ha.

The mean basal area at breast height : 40,63 nf / hq.

The 15 sample trees of various diamensions were taken from three stands and
the volume of stem, the weight of stem, branches and leaves, beside the annual
increment of the stem, etc., using the stratified clip technique,

The allometric relation of the stem volume( Vs nf), the stem dry weight (Ws ka),
the branches dry weight ( Ws kg), leaves dry weight ( Wr kg) and the annual
increment of the breast height ( Vs m) to the diameter breast height ( D ¢p) and
D H (D cn : diameter breast height, H m : tree height) closely correlated to with
the linear relation shown in the logarithm,

These regression formulas were found to be :

log Vs = 2.115 log D — 3.4165

log Ws = 2.1933 log D — 0,857

log Wi = 2.2055 log D — 1.7474

Tog Wi = 2.7527 log D — 2.5701

log Vse = 2,2320 log D — 4.8358

log Vs = 0.8993 log D2H— 4.0615

log Wy = 0.9309 log D2H— 2.3985

log Wi = 1.,1587 log D2H— 3.373

log Vse = 0.9472 log D2H— 5.5098
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The biomass of the each organ are as follows ;
The mean stem volume : 280.67 nf / ha-
The mean stem dry weight : 125.27 ton / hq.
The mean branch dry weight : 16.52 ton / hq.
The mean leaves dry weight : 12.65 ton / hq.
The ratio of distribution of dry matter biomass among various organ in above-
ground parts were estimated roughly 81.1% to stem, 10.7 % to branch, 8.2 % to leaves.
The annual average increment of stem, etc. in three stands are as follows;
The stem volume : 14.71 of / ha-
The stem dry weight : 6.57 ton / hq.
The leaves dry weight 7.59 ton / hq.
The all organ dry weight in above and under ground parts : 17.45 ton/pq.
The mean net assimilation rate, etc. in three stands are as follows;
The mean net assimilation rate (NAR) : 1,3893 ton / toneyr.
The mean rate of leaves to whole weight ( LWR ) 6.81 %
The mean relative growth rate ( RGR ) : 0.06811 ton / toneyr.
The mean rateof the annual increment of stem to leaves : 1.1628 nf / tonsyr.
The mean rate of the annual increment of stem to leaves : 1.1628 pf/toneyr.
The mean rate of the annual increment of stem
to stem dry weight : 5.34 %
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Fig. 1 Frequency distribution of diameter breast height (D)
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stem volume (Vs) and diameter
breast height (D)

log Vs = 2.115logD —3.4165
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stem dry weight (Ws) and diameter
breast height (D)

log Ws = 2.1933 logD—0.857
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Fig. 4 Allometric rellation between
branch dry weight (Ws) and
diameter breast height (D)

log Wi = 2.2055 logD—1.7474
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Fig. 5 Allometric relation between
leaves dry weight (W) and
diameter breast height (D)

log Wi = 2.7527 logD —2.5701

Fig. 6 Allometric relation between stem
volume (Vs) and D2H

log Vs = 0.8993 logD2H—4.06151
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Fig. 8 Allometric relation between
leaves dry weight (W) and
D2H

log Wi = 1.1587 logD2H —3.373
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Table 2 The biomass of each organ of stand ber hectare.

Stand Volume of Stem dry Branch dry Leaves dry
a Stem Weight ~ 1 Weight Weight
Stand 1 260.51 116.28 15.48 12.47
Stand 2 282.69 126.18 16.82 12.99
Stand 3 298.80 133.37 17.27 12.48
Average 280.67 125.27 16.52 12.65
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Table 3 Ratio of each organ to above-
ground parts.

Stand Stems ‘Branches Leaves
% % %
Stand 1 80.7 10.7 8.6
Stand 2 80.9 10.8 8.3
Stand 3 81.8 10.6 7.6
Average 81.1 10.7 8.2
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Fig. 9 Allometric relation between
annual increment of stem
Volume (Vsc) and diameter
breast height (D)

log Vsc = 2.2329 log D-4.8358
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Table 4 The annual increment of stand per hectare,

Stand |Yolum of StenIlﬁ‘ svt:irgh(tiry - &Z:iigﬁi dry . “V]\;Iixglllet drymn
Stand 1 13.70 6.11 7.48 16.49
Stand 2 14.88 6.64 7.79 17.88
Stand 3 15.56 6.94 7.49 17.98
Average 14.71 6.57 A 7.59 17.45
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Table 5 Net assimilation rate, relative growth rate, etc. of stands.

Net assimilator | Rate of leaves to| Relative growth [Annual increment|Annual increment
Stand rate (NAR) whole weight rate (RGR) of stem to leaves| of stem to stem
(LWR) dry weight dry weight
ton/ton ton/ton ton/ton ni/ton ni/ton
Stand 1 1.3450 0.06369 0.08566 1.0986 0.0542
Stand 2 1.3785 0.06919 0.09538 1.1454 0.0535
Stand 3 1.4444 0.07146 0.10321 1.2467 0.0526
Average 1.3893 0.06811 0.0946 1.1628 0.0534
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