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HASHIMOTO, Ryoji: Thinnings and light conditions in a sugi (Cryptomeria
japonica) plantation (III) Changes of the canopy structure and of the
mean relative light intensity on leaf surfaces by various thinnings J.
Jpn. For. Soc. 68: 261~270, 1986 The effects of thinning on the canopy
structure and on the light environment within the canopy are estimated by
simulating four different types (lower-story, upper-story, middle-story, and mechan-
ical) of thinnings in a 22-year-old stand. Simulations of lower- and upper-story
thinnings which remove the same surface area of crown-components or the
same stem volumes, indicate that lower-story thinnings reduce the total volume
of crowns (Viown) more than upper-story thinnings. As a result, the canopy-
gap volume (Vy,,) is increased more, and the crown-competition volume (Viom)
is decreased more through lower-story thinnings. The effects of middle-story
and mechanical thinnings upon Veiown, Vgap, and Viem are similar and are
intermediate between lower- and upper-story thinnings. Comparison of Jower-
and upper-story thinnings which remove the same number of trees, indicates
that Verown @and Veom are reduced more and the Vyg,, is increased more through
upper-story thinnings. The increase of the mean relative light intensity on
the leaf surface (Rgurrace) due to thinning varies with the thinning type.
When the surface area of the crown-components, or the stem volume, or the
number of trees removed by thinning is the same, the increase of Rgurrace
is larger for upper-story thinnings and smaller for lower-story thinnings.
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F-1. HEAEMK G O E
General descriptions of the sample plot
Stand Plot Inclina- %V%r%ge Average Av?rage dStand Stand 4
age area tion .b.h, tree clear ensity stem
Exposure height length volume
(yr) (ha) ® (cm) (m) (m) - (No.ha!) (mdha™) (ha ha~1)
22 0.137 ESE 10 13.7 12.7 6.9 2,700 295 19.3
d.b.h,, the stem diameter at breast height; A, the total surface area of crown-components (foliage, branches, and
stems)
#z-2. £ ES
Thinning plans
Thinning Thinning Thi;t’il(i)ng Thinning Thinning Thri;laf)ng
method criterion ra method criterion 3
(% %
Lower-story DBH;<15 11.4 Middle-story 12< DBH;<16 11.4
thinning DBH;<15 22.7 thinning 12< DBH;<16 22.7
DBH;<15 340 12< DBH;<16 34.0
DBH;<15 45.4 12< DBH;<16 45.4
H;<14 11.4 12 H;<l4 1.4
H;<14 22.7 12 H;<14 22.7
H;i<l4 84.0 125 Hi<l4 34,0
H<14 45.4 125 H;<l4 45.4
Upp.er-s‘tory DBH;=15 11.4 Mechanical 11.4
thinning DBH;>15 22.7 thinning 2.7
DBH; 215 34.0 34.0
DBH;=15 45.4 5.4
H;=14 1.4 114
H;=14 22.7 9.7
H; =14 34.0 34.0
H;=14 45.4 45. 4

The symbols DBH; (cm) and H; (m) represent the stem diameter at breast height (d.b.h.) and the height of a tree

i, respectively.
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Middle-story thinning Mechanical thinning
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Frequency distributions of the stem diameter at breast height (d.b.h.) before and after

thinnings

dbh RBOREER BE)OBMIMELA, MK (TR, EERIUCHE) oBEIWEER, BERL 4% (F-2.
Solid areas refer to thinned trees. Criterion of thinning (lower-story, upper-story, and middle-
story) is d.b.h. and thinning ratio is 34.0% (Table 2).
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Relationship between thinning ratios expressed in terms of surface area of the crown-
components (A, haha™!) and number of trees
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Relationship between thinning ratios expressed in terms of surface area of the crown-
components and stand stem-volume
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Changes of the average d.b.h. and the average tree height by thinnings
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B-5.  MREAREE DR
Analysis of the canopy structure
S0P PLy BELAOHE L XL EBIER T,
The symbol PL, represents the plane parallel to
the ground surface and located at a height of 4.
PL; intersects the canopy for values of % between
the lower boundary sg and the upper boundary
hy. Shadowed portions show intersectional areas
between PLj and the crowns. a; b; and ¢; repre-
sent the 2, y, and z-coordinates of the top of a tree
i, respectively. Consider an array of points Q;
(j=1to Np) located on a uniform grid on the plane
PL;. Let dj e; and f; represent the =z, y, and
z-coordinates of @;, respectively.

T @y, by ¢ RENAROBEEREMR Py © X, ¥, 2
R, ZM,, ZB, IBEBEER, BHEELO 2 BETH
Do 2% 13, Wk oWRERLTRETH D, D
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FNAZEHEREE L, HEL No & O KR G=1~
N,) ofExatr&T %,
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DL OWTL, FOMAOEEC S EEhiVEE
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Npy=No(h)+N;(h)+No(h)+ Ny(h)+ -+ (6)

PLp DR (G=1~N,) O 1} & &28d B4 DK
FHEEYEET Licd D%, a.(h) &8s PLy kD A&
Qs DHRE Ny THKREL LB E, a.(h) TRRTE
HIhd,
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PLpi3, oA T bRB, —21ixAinl &
1ADIAROBHE LR HEHTH Y, Mo—213ED
SLARDE & b 2 b IR TH Bo Wi DOKFHERE
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Lower-story thinning Upper-story thinning Middle-story thinning Mechanical thinning
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B-6. FEATHRIC BT 5 SRS B RO TE 510

Vertical distributions for various elements of the canopy structure before and after
thinnings

Mt CFRE, LR X)) oRBREER, MIIEX 34.0% (-2 hy i 17.0m, kg 1% 2.5m,

Criterion of thinning (lower-story, upper-story, and middle-story)is d.b.h, and thinning ratio is
34% (Table 2). h, and hg (Fig.5) are 17.5m and 2.5m, respectively. The symbol s represents the
horizontal area of PL; (s=980m?). «.(k) indicates the vertical distribution of the total volume of
crowns and «,(k) the vertical distribution of the part occupied by crowns in the canopy. The
dashed line expresses horizontal area of PL;. The area bounded by the dashed line and the a.(k)
curve indicates the canopy-gap volume. The area bounded by two a.(%) curves of before and after
thinning indicates the total volume of crowns removed by thinning, and the area bounded by two
a,(h) curves of before and after thinning, the total volume of new canopy gaps produced by thinning.
The area bounded by a.(h) and a,(k) curves of before or after thinning shows the extent of overlap

among the crowns.

2. MNEBEHBEOEENT

BRIz L3 au(h) 5L ao(h) ooy, -6
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EHEME, TEEE TR EIZEL TRIE—ETH 5
DR L, LBEHEECZFE» B TR T R,
FRRERR S BRI Tl derown, AVgap DIEEZE
bz, o LBREL W5, BEOBAIRELZED
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Changes of Virowns Veapr and Vo by thinnings

MR BERERHMKE, L3524 LET,

Thinning ratios are expressed in terms of the surface area of the crown-components. Verown, the
total volume of crowns; Vgap, the canopy-gap volume; Viom, the crown-competition volume. Symbols

are the same as in Fig. 4.
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Thinning ratios are expressed in terms of the number of trees. Symbols are the same as in Fig.4.
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Symbols are the same as in Fig. 4.
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Thinning ratios are expressed in terms of the
surface area of the crown-components. The symbol
Rgurface Shows the mean relative light intensity on
the surfaces of the crown-components. Symbols
are the same as in Fig. 4.
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Thinning ratios are expressed in terms of the
number of trees. Symbols are the same as in Fig. 4.
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