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Studies on the Relationship between Dry-Matter Production
and the Development of a Pine Forest
on Coastal Sand Dunes (1)

Relationship between tree height,
biomass, increment etc. of

15—year-old Japanese Black Pine stands

Ryuzo OGASAWARA, Masao Hikichi,
Komei Tsusor, Shuji KINosHITA
and Zenichiro SHIBAYAMA

Department of Forestry Management, Facully
of Agriculture

Summary

Results of the study:

1) The basal area at breast height tends to increase with increasing tree
height.

2) Total biomass and total increment of trees tend to increase and the ratio
of stem in biomass and increment tend to increase with increasing tree height.
3) The net assimilation rate (NAR) tends to increase, but the leaf weight
ratio (LWR) tends to decrease with increasing tree height.

4) The amounts of total nitrogen (N), total phosphorus, chlorophyll and water
tend to increase, but the amounts of auxins and total carbohydrate (C), agd
C /N ratio tend to decrease with increasing tree height.

5) The amount of fallen leaves on the ground and the amounts of total nitrogen,
total phosphorus and water in fallen leaves tend to increase with increasing

tree height.
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Table-1 Description of pine stands
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Tree height

__ Small __Medium _ Tall

(H=1.76m) (H=2.91m) (H=4.58m)
Mean diameter cm 2.48 3.44 5.20
Mean basal area at
breast height per h: m 1.80 5.13 14. 66
Mean number of trees
per ha, 6100 5800 5600
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Table-2 Biomass (dry weight) of pine stands
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Tree height
Small Medium Tall
(H=1.76m) (H=2.91m) (H=4.58m)
% % %
Stem ton / ha. 3.30 (20.48) 10.02 (30.04) 25.77 (48.75)
Branch  ton/ha. 5.16 (32.03) 5.76 (17.27) 7.79 (14.74)
Leaves ton / ha. 4.88 (30.29) 7.49 (22.46) 7.77 (14.70)
Root ton / ha. 2.77 (17.19) 10.08 (30.22) 11.56 (21.87)
Total ton / ha. 16.11 (100.) 33.35 (100.) 52.89 (100.)
Table-3 Current annual increment (dry weight) of pine stands
Tree height
Small Medium Tall
(H=1.76m) (H=2.91m) (H4.58m)
% % 9
Stem  ton/ha. 0.10 (2.42) 129 (16.21) 3.53 (33.20) 7
Branch  ton /ha. 1.79 (43.34) 1.94 (24.37) 1.61 (15.16)
Leaves ton / ha. 2.16 (52.30) 3.43 (43.09) 3.90 (36.72)
Root ton / ha. 0.08 (1.94) 1.30 (16.33) 1.58 (14.88)
Total ton / ha. 4.13 (100.) 7.96 (100.) 10.62 (100.)
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Table-4 NAR, RGRand LWR of pine stands
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Tree height
_Small _Medium _ Tall "
(H=1.76m) (H=2.91m) (H=4.58m)
Net assimilation rate (NAR) 1.37
ton/ton - year 0.85 1.06
Relative growth rate {(RGR) 0.26 0.24 0.20
ton/ton - year
Leaf weight ratio (LWR) 0.30 0.22 0.15
ton/ton
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Fig.1 Production structure diagrams showing the vertical
distributions of dry weight of stem (Ys) ,branch (Ye) and leaves (Y.)

in ton per ha-m.
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Fig.2 Changes of chemical constituents in pine leaves in relation

to tree height
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Fig.3 Changes of auxins in pine leaves in relation to
tree height.
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Fig.4 properties of fallen leaves on ground of pine stands.
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