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Ecological Studies on the Influence of Light Intensity upon the
Growth and Development of Forest Trees (III)

Effects of Shading on the Growth of Some Coniferous Seedlings

Saburo KAWANABE and Tsunahide SHIDEI
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Average diameter, height, leaf area, dry weight and its distribution within seedlings
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at the start of the experiment.
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Average Average | Percentage of seedling dry weight in |Average dry Average leaf
Species diameter height Stem & —iweight per area per se-
(mm) (cm) Roots Branches Leaves |seedling (g) }edlmg (cm?)
P. densiflora 3.1 17 22 25 53 2.4 154
P. Thumbergii 3.6 15 28 28 44 2.3 89
Cr. japonica 1.8 10 22 33 45 0.5 I 17
|
Ch. obtusa 1.6 14 21 17 62 0.6 ‘ 23
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Avarage diameter, height, leaf area, dry weight and its distribution within seedlings

on each treatment at the end of the second growing period.

Relative light Average Average | Percentage of seedling dry weight in- [Average dry/Average leaf
intensity diameter height Stem & T "'1weigl_1t per |area per se-
daylight=100 (mm) (cm) Roots branches | Leaves iseedlmg (€3] Jedhng (cm?)
Pinus densiflora ’
100 7.8 58 25 42 33 19.4 788
54 6.5 54 24 42 34 11.3 535
36 5.4 42 27 37 36 6.9 368
24 5.2 42 29 38 33 6.2 344
16 4.6 38 24 41 35 3.8 216
12 4.2 34 28 40 32 3.1 169
Pinus Thunbergii
100 7.4 53 18 8 | M 18.7 700
€4 6.8 49 19 39 | 43 14.7 603
42 5.6 43 19 34 1 47 8.9 409
28 4.9 37 22 34 44 5.5 253
17 4.1 33 20 36 : 44 3.7 188
10 3.7 28 26 a | 33 2.1 80
Cryptmeria japonica ‘
100 5.2 40 29 23 48 9.9 327
56 5.1 40 22 21 57 9.1 393
36 5.0 42 22 24 54 9.0 458
24 4.3 31 22 22 56 5.3 341
16 4.0 32 19 25 56 4.0 267
10 3.5 27 19 26 55 2.6 206
Chamaecyparis obtusa
100 4.6 40 24 20 56 9.3 335
58 4.3 50 21 .22 57 8.7 328
27 4.1 52 13 26 60 7.7 483
16 3.6 42 13 23 | 64 5.0 375
3.3 34 14 21 \ 65 257
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Pinus densiflora.

100, Relative light intensity—daylight—=100
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Fig. 3. Vertical distribution of leaves, stems and branches of
stands under differext light intensities.
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Fig. 4. Effects of shading on the relative growth
rates of roots (Ws), stem-branches
(WsB), leaves (W) and leaf area (LA).
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Fig. 5. Effects of shading on the relative growth rates of whole plant, its roots and its top.
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the first and the second growing periods.

NAR, LAR and RGR of Cr. japonica on each treatment for

l’ohéi")ﬁﬂﬁf’lﬂﬁi/}&béhf;

Relative light 1965 1966
yip e 7o intensity ! i :
®-61, 4MEICDLT, 2 daylight=100 | NAR | LAR | RGR | NAR | LAR | RGR
FHIR (2 ATHE) 2@EUTO 100 0.0511 | 34.5 | 1.76 |0.0345| 34.6 | 1.20
: 56 0.0447 | 37.1 | 1.66 |0.0293 | 42.4 | 1.24
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fi & A 36 0.0347 | 40.8 | 1.42 [ 0.0263 | 49.6 | 1.30
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THhTY, eI TR, #HY 16 0.0189 | 46.6 0.88 |0.0167 | 64.0 1.07
HEOETICXL S NAR 0K T o 10 0.0130 | 51.6 | 0.67 |0.0131| 77.2 | 1.07
BAMAE L, MHREOBE NAR g/cm?/year, LAR cm?/g, RGR g/g/year

LEBRTHELUTE A2 L5 T, CORUERE, 7oy TREdEENI0%T, 7o TEHNL%
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Fig. 6. Effects of shading on NAR, LAR and RGR, for the whole experimental period.
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Calculated relative light intensities for the maximum RGR
and compensation point of different species.

Optimal light Compensation point

Species e 100 daylight=100
P. densiflora 640 (100) 10
P. Thunbergii 2600 (100) 11
Cr. japonica 91 4.6
Ch. obtusa | 60 3.4

( ) : Estimated optimal light intensities for P.d. and P.Th.
under natural environmental condition
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Résumé

The effects of shading on the growth of four coniferous species i.e. Pinus densiflora Shieb. et Zucc.,
Pinus Thubergii Parl., Cryptmeria japonica D. Don and Chamaecyparia obtusa Sieb. et Zucc. were studied.

One year seedlings (1-0) were planted in each plot in the same spacing (196 seedlings per square meter),
and a month later, each plot was shaded with green saran screens. By varying the layers of the screen, the
daylight reaching the stand in plot was reduced as given in Table 2.

Seedlings were kept shaded for two growing periods (Pd. & Cr..--+-+o Apr. 1965~QOct. 1966 ; P.Th. Ch.
--------- Apr. 1966~Oct. 1967).

The results are as follows :

1. The specific leaf area increase as the light intensity decreases (Fig. 2).

2. For Cr. and Ch.;-the maximum leaf area per seedling is observed in shaded plots, but for P.d. and
P.Tk. the leaf area per seedling decreases as the light intedsity decrease (Tab. 2).

3. For Cr. and Ch. between daylight and about 35%; daylight, the relative growth rate of the plant de.
creases slightly as the light intensity decreases. For Pd. and P.Th. the relative growth rate is sharply de-
creased at lower light intensities (Fig. 5).

4. For all these species, the net assimilation rate rises as the light intensity increases and the leaf area
ratio rises as the light intensity decreases. In general these treds are logarithmic (Fig. 6).

5. The relative light intensity for maximum relative growth rate and compensation point have been
calculated from the regression for net assimilation rate and leaf area ratio (Tab. 4). )

6. With regard to the calculated optimum light intensity and compensation point, the position of these

four species agrees with the given in the generally accepted tolerance table.



