RRAEZEMRIC 31 2 HER O &R L BRIE (1)

AXFURIRGAEZERR (EEY) PIREHA
DENRGERE 774 VERR

N S

On Growth of Regeneration Trees and Environmental Factors
in Selection Forests (III)
Hydrophysiological conditions and chlorophyll content in leaves

of Sugi seedlings in the model of group-selection stand

Koji FujimoTo

Summary : Determinations of water content, osmotic value, solute ratio, and chlorophyll content were
made on Sugi 8-year-old seedlings in the model of group-selection stand. The major results are as follows;
1) As the relative solar radiation on the planting position of seedling is larger, the water content of leaves
is less. However, at the relative solar radiation as low as 10 to 40%, the radiation do not affect the
water content. Further, under low radiation, a positive significant correlation is observable between
the water content and the height of seedling.

2) As the relative solar radiation on the planting position of seedling is larger, the osmotic value of leaf
sap by the microcryoscopic method is higher. The osmotic value is also increased by an application of
fertilizer. There is no significant correlation between the osmotic value and the height of seedling.

3) As the height of seedling is taller, the solute ratio (number of gram molecular weight of solute per
kilogram of dry leaf tissue) is larger. Application of fertilizer increases the solute ratio. However, the
correlation between the solute ratio and the relative solar radiation on the planting position of seedling
is not significant.

4) As the relative solar radiation on the planting position of seedling is larger, the reducing sugar content
of leaf sap is more. In general, there is no significant correlation between the reducing sugar content
and the height of seedling. But, in the non—fertilized plot, there is the tendency that the taller the height
of seedling is, the more the disaccharide content is.

5) The Ca-salt content of leaf sap of seedling in the non-fertilized plot is more than that in the fertilized
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plot. In the fertilized plot, a negative correlation is observable between the Ca-salt content and the
height of seedling. The relative solar radiation do not affect the concentration of Ca-salt.

6) The chlorophyll content in leaves is high when the relative solar radiation is weak and when fertilizer
was applied. There is no significant correlation between the chlorophyll content and the height of

seedling.
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Table 1 Number and mean height (as of Nov. 1975) of sample seedlings

Livi i Sample seedling
iving seedling BT
Hydrophysiological
Site condition Chlorophyll
Number of Mean Number of Mean Number of Mean
seedlings height(cm) seedlings height(cm) seedlings height(cm)
N Open land 14 458 5 442(439)* 5 442(434)*
on-
Group- ABC 23 264 10 254(216) 12 264(225)
fertilized
, cutted plot D 9 196 4 197(194) 5 2000197)
plot
Under canopy 18 151 11 154(154) 11 154(154)
Open land 12 495 7 479(471) 7 479(471)
Fertilized | Group- ABC 24 255 12 265(228) 11 266(229)
plot cutted plot D 8 171 3 153(151) 3 153(151)
Under canopy 19 123 10 129(129) 10 129(129)

* () :Mean height at gathering the sample
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Table 2 Experimental results

Water Osmotic value (at)
Site content Reducing sugar
(%) Mono- Di- Total Ca-salt | The rest | Total
saccharidepaccharide e
- Open land 231 2.16 0.66 2.83 1.20 8.41 12.44
on-
Group- ABC 300 1.54 0.41 1.95 1.12 8.38 11.45
fertilized
- cutted plot D 314 1.37 0.36 1.73 1.19 8.13 11.04
plo
Under canopy 298 1.33 0.34 1.67 1.02 8.08 10.76
Open land 234 2.09 0.61 2.70 0.88 9.19 12.77
Fertilized | Group- ABC 300 1.63 0.42 2.05 0.87 9.25 12.18
plot cutted plot D 325 1.08 0.25 1.33 0.92 8.57 10.83
Under canopy 293 1.46 0.32 1.79 0.99 8.69 11.46
Chlorophyll content (mg/g(dry weight))
Solute
Site i
ratio a b Total a/b
(mol)
Open land 1.20 1.95 0.84 2.78 2.33
Non-
Group- ABC 1.42 2.80 1.13 3.93 2.48
fertilized
cutted plot D 1.44 3.47 1.44 4.92 2.41
plot
Under cancpy 1.33 3.76 1.55 5.31 2.42
Open Ind 1.24 2.80 1.18 3.97 2.38
Fertilized | Group- ABC 1.52 3.34 1.37 4.71 2.44
plot cutted plot | D 1.46 3.78 1.54 5.32 2.45
Under canopy 1.40 3.90 1.65 5.55 2.38
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Table 3 Partial correlation.
(Sample : seedlings in group-cutted plots and under canopy.)

Osmotic value
So, Factor Water
ofl;a,,l. Reducing sugar
U
C,
Site O’f% content I npono. L Di- Total | Casalt | Therest | Total
%o saccharidesaccharide| o
Non-fertized IXSH —0.31 0.40 0.03 0.36 0.08 —-0.19 0.28
plot TXHS 0.39 0.03 0.55** 0.25 0.12 0.52** 0.24
Fertilized IXSH —0.38 0.41* 0.58** 0.50** 0.17 -0.17 0.54**
plot IXH-S 0.42* | —0.13 —0.24 —0.17 —0.57** 0.46* | —0.01
IXSHF —0.33* 0.39** 0.24 0.40** 0.06 —0.17 0.37**
Total TXHSF 0.39** | —0.02 0.27 0.08 —-0.25 0.50** 0.19
IXF-SH 0.03 0.16 —0.07 0.11 —0.61** 0.54** 0.53**
= Chlorophyll content
O Ofb Factor Solute
s
“ay ratio a b Total a/b
I‘re
Site @%
Non-fertilized IXSH —0.12 —0.79** | —0.83** | —0.81** | 0.36
plot TXH'S 0.59** | —0.04 —0.01 —0.03 —0.06
Fertlilized IXSH —0.03* —0.58** —-8.52** —8.88** 0.02
plot T'XH'S 0.41 0.06 —0.05 .05 0.12
IXSHF —0.08 —0.71** | —0.73** | —0.73** 0.20
Total TXHSF 0.52* 0.06 0.04 0.07 0.02
I XF-SH 0.45™ 0.55** 0.58** 0.57** | —0.14
X : Factor

S: Relative solar radiation
H : Height of seedling
F : Fertilization
* Significant (confidence coefficient : 95%)
** Sjgnificant (confidence coefficient : 99%)
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Fig. 1 The relation between the solute ratio and the height of seedling

Table 4 Number of gram molecular weight of solute per kilogram of dry leaf tissue.

Solute (mol.)

Site Reducing sugar
Total
Mono- L Di- Ca-salt | The rest |(=Solute
saccharidesaccharide| Total ( ratio )

Non- Open land 0.20 0.06 0.26 0.11 0.83 1.20
fertilized | Group- ABC 0.19 0.05 0.24 0.14 1.05 1.42
plot cutted plot D 0.18 0.05 0.23 0.16 1.06 1.44
Under canopy 0.17 0.04 0.21 0.13 1.00 1.33
Open land 0.20 0.06 0.26 0.08 0.90 1.24
Fertilized | Group- ABC 0.20 0.05 0.25 0.11 1.15 1.52
plot cutted plot D 0.14 0.03 0.18 0.12 1.16 1.46
Under canopy 0.18 0.04 0.22 0.12 1.06 1.40
Non-fertilized IXSH 0.29 -0.10 0.21 —-0.16 -0.19 —0.12

. plot IXH'S 0.34 0.62** 0.53** 0.35 0.52** 0.59**

Q

S5 | Fertilized rxsi 0.34 0.49* | 0.43* | —0.10 | —0.17 | —0.03
o8& | plot IXHS 0.03 —-0.13 0.01 —0.32 0.46* 0.41*
g+ TXSHF 0.29* | 0.13 0.29* | —0.17 | —0.17 | —0.08

Total IXH-SF . 0.21 0.36* 0.32* 0.01 0.50** 0.52**

IXF-SH 0.20 0.04 0.14 —0.56** 0.54** 0.45**

(See the notations of Table 3.)
*** Open land was excepted.
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