81

INEARRIRICEET A HFE (11D
1 AEE 2 FE oMo it DT

mgERE - KHERFR - KENE - IFHEE

Studies on the Effects of Thinning from Small Diametered Trees (III)

Changes in Stand Condition after the Second Growing Season

Hideki SAITO, Shigenobu TAMAI, Kazuhiko OGINO and Tsunahide SHIDEI
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i D~H BREBIBLALENRAON LTy 124 TR, BOED 059 & 0.71 THIFIKC
B AH/AD B3/h& W, dHR 7oy MUE - TREBERE» 1D, IAFROZH oy b
T3 AD NE L, Llehio T JH/AD ik & li-teb D tBbhd, O dH/AD THIGL T
D~HBERIZ B rCESE b BN S, $12, BMEA®ITR -7 oy VTR, B8O
R EMSBIML, 4H/4D /&L 15-T, D~HBERBECHLTLrOELLE LD LEBD
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Table 1 Standing crops and others in 12.year-old stands of Cryptomeria japonica

F plot 1 J plot 2 | plot 3 plot 4 plot 5
Tree density No./ha 1,200 4,400 | 3,280 2,000 2, 660
(64)* 0)* 16)* 46)* @n*
Basal area at breast height m?/ha 19.2 41.9 33.9 22.1 23.0
Mean diameter at breast height cm 14.1 10.8 11.4 11.8 10.3
1.2) 0.7) 0.7 1.2 0.9
Mean tree height m 10.6 9.0 9.4 8.5 8.0
0.6) 0.8 (1.0) 0.7 0.7
Mean clear bole length m 3.7 3.1 3.2 2.5 2.5
(0) ©3 | ©9 ©.1) )
Standing crop in dry weight ton/ha
Stem (yg) 32.3 65. 4 53.3 31.4 32.2
Branch (yg) 3.5 6.5 5.0 3.9 3.3
Stem+Branch (y1¢) 35.8 71.9 58.3 35.4 35.5
Leaf (y1) 11.5 23.2 18.6 13.8 12.6
Top above ground (yr=yyc+yL) 47.3 95.1 63.9 49.2 48.1
Root (yg) ‘ 11.1 21.2 16.5 - —
Whole plant (y=yr+yg) 58.4 116, 93.4 — —

( )*: Thinning ratio (%5)

( ) : Growth in 1967 (¢cm or m/year)
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# log ws=0.914log D*H+1.3807 e (1)
(53 log ws=1.38log D5*+0.4782 e (@)
55 log wy=1.16log Dp*+1.4806> e (3)
" log we=1.31log D*+0.9357 e 0

L, ws: BER (g), D'H: WEER) X (BE) (cm® m), wp: KEZE
(g), D&’ : (ERETOERE) (em?), wy : LR (g), we: LR (g),
D*: (EERE)" (em?)
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Fig. 6. Changes of leaf biomass per hectare.
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HEBTHOED 2HEE, Toy b 1~3 TR 69%, KM T7%, Eh24% Th b, BEOBMBEIC
CONTHAHEOEMBRARE LS, EEC LGN > TEOLD 3HGRBL L, BEOH &M
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1967FEABRAETHEL HBAZSHTORERE (F1) &, VEFOABREOSOBOOHERY &
OFE, TEHOLMAEMBICOHTALS, COWMMBRBAEDOHIICL- THEEEZO L DICH
L5 EEGRE S,

Table 2 Riomass increase and net production from Oct. 1966 to Oct. 1967.

i plot 1 ‘ plot 2 i plot 3 } plot 4 ‘ plot 5
Thinning ratio % 64 . 0 6 47 37
Tree density No./ha 1, 200 | 4,400 | 3,280 2,000 ! 2, 660
Biomass increase (dy) ton/ha-yr {
Stem (dyg) 6.3 12.3 10.8 8.8 | 7.1
(0. 20) 0.19 (0. 20) (0. 28) (0.22)
Branch (4yp) 0.8 0.9 0.5 1.1 0.6
(0.23) (0.14) (0. 10) 0.29 (0.17)
Leaf (4yy) 2.3 2.2 1.6 3.4 1.9
(0. 20) (0.09) ‘ (0.09) 0.24) (0. 15)
Above ground (dyr=dys+dyg+4dyy) 9.3 15.4 | 13.0 13.3 9.5
Root (d4yr) 2.4 3.5 2.0 — —
Whole plant (dy=4dyr+4dyg) 11.7 19.0 15.0 — —
Dry weight of dead leaf ton/ha-yr ; _ .
and branch (4L) 1.3 5.4 5.7 |
Net production(Pn=4y+4L) ton/ha-yr i 12.8 ‘ 24.4 l 20.6 ‘ — | —

( ) : Rate of biomass increase

E2LAHBLNEL LS, BOWMEZ 6~12ton/ha-yr T, TAEABEOE T oy MEE k<,
SREORMRE L ST RAB o e Ty MEENE L,

WinoE&ICTEE, Tuy b4550.28 THLAREOH, Mo vy M 0.2 B T AREEC
X BERR SN,

S 1 EMOMMER, VEE (&% 1EE) cHBRLTEL, 148,56 268855,

BicF oy P4 26FTAEL, ROTToy F30D2, 12 1.5 HBEETH 5,

MY R S PERED L E L, YHERAESRELIRLEBbh Aoy M 1oREE, ENESL
UHEMNE L SN OB EEDNE Toy P 49500 EBE ST,

BofEingia oy k 3® 0.5ton/ha-yr 258 & 7 <, T ayv b 4 ® llton/ha-yr Mg d K &
Vo IR TRIAREOZ S T oy MEENZ LS 22, B AREmIB L,
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RO THBE, 1312 2ton/hayr DWMBTH 2, LT 7oy M oMM ENLS, 1
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NS OEMBAMAERLBRSOCNRLAONNT TH 5, ERORSEFREOBSE, M
DERCHEBREAB—ETH Y, BRIEEOZ L Foy MEIEBEMERKE L,

X 8it, BiE3EHOBOE
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g i o ® Yo BliC i e hid & & ho SiEgm
8 2 ~Pe -
@ s v Root T | 1965 AN SEEAR S AR
Yo b4 plet & Z etk FE~BICON0
X x * Bran %5 10 20 , ) o
i % % st Biomass Gonfre)  CHVERRE L 12 $h53 12 & 30D
Leaf biomass (ton/be) Fig. 8. Changes of stem BB LEL T, oOBEiNELMN
Fig. 7. Relation between leaf biomass biomass increase before BT EHGEENLEELD
and biomass increase from Oct. thinning and after one }

1966 to Oct. 1967. or two growing seasons. IRHPIIH S NI, BEKICE -
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MORGFEOFERBEMBSHEE T Ech o, BBMSOMAEREELERD L5 &0, & GHEE
BEERSOMBLUAEEBREEC L > TADLNRAENRINE, TOLIKUTHET 22 &MT
E-3a
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20 t—t, BTOREEBF % dy(=y:—y), REWHEA To @YKo HEREES
AL, BREMKEL 4G LT 3,

T AGCRRAEL 80 1o, FEO I ORISR Y S8 - 7225, 46=0 L LTh
KEBBMBEIWCRLOLLESD, ALZEFHEL Shotc, UL Ty b 1~3 TRIEFEL R
DI EBMERTICH->HEOCEAZHEL 2o 7vy F1451.3ton/ha-yr, 72 v b 2 A5.4ton/ha-yr,
Fuy h35.Tton/ha yr L7185 T 5%, FTuv b 1~2 3 1 EfioREORAEMBICE~ 4 2L,
Toy F3N26{ETHD, FRBEMTO L SICECHTIE, MIEL ABESEHR TREE ST,
BEC OO 2 EORBEBELEBICHEMTZ, Ko THRICY 24— F Ty TERBLTEDTH, &
HOOBPEAEBLC EICIEEY, SAEE 6,0004 /ha AN CEEO AFXHT 5 v 7% BT
BTEER, DTh lton/hayr BETH -7, AUMDTRIEL - ZIRELTICELTHS
HEOBZHTEL L T A 4.2ton/ha-yr KX 57, R->TF oy b 1~3 THE I N - EEESE,
COMSTOEERR (L) F AT, BMEARS GBI, MEOME, BREOo—HE
ERUREEINLLLS, COEBEHOMERORDEICHECSDILLETHS S, MITROKIT
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BMRHLM, COBBEDLLVILREINGDELHERLT — 2 ~3ERTH 5,
DAL U TEHEL 2WMAEFERE, 20851, EEEO Ty b2 D 24ton/hayr, o
k 3 @ 2iton/ha-yr, 64% [Ei{kD 70 » b 145 13ton/ha-yr &5 - 72, MR 1EHDEH0 5 8IEL
TH 5,

WEHEMEIL LN, 4 K% - BRAAABHY AR XK OMAEER-ENEE, Ty
b 2 @ 24ton/ha-yr i3, DRV RZEBLEBETHE 0L LD,

5. M ORBE L z0E{b

AN ORE I, 19664 & RIFEEL 4om ORARE S - L BEHZH O TH - 72, —D20F'n
v MZOEZOEBICH U TB~T5EAIEL T, FONXEHL 7EERREE & Uk, MESRIZ1966
EFELERAET, §7v9y b 2mX2m ¥ 7 Fuy VERY, 477wy VRTIETOEEE
o, MNOERBE SEEL K, MROBEEMKREIY 1.5m OB I THl- 72, MANORERME
F# 50ecm @ & 2 ATHAIEL 72,
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0 floor in 1966 and in 1967.
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Résumé

The investigation, with the contemplation of establishing a quantitative basis for thinning practice, was
initiated in October 1965, on the effects of thinning from small diametered trees then 10-year-old Cryptomeria
japonica stands in Yoshino District, Nara.

In preceding papers, changes in stand conditions, before and after thinning (first report, 1966), after one
growing season (second report, 1967) were dealt with. The present paper is to give an account of the stand
condition changes after the second growing season, during October 1966 and October 1967, on the same bases
as in the preceding papers, i.e., from the production ecological point' of view.

The diameter at breast height, the trunk diameter at the height immediately below the lowest living
branches, the height and clear bole length of all trees in the experimental plots (Nos. 1-5) were measured.
Dead branches and leaves in terms of dry weight per unit area were also estimated in plots 1-3. Relative
light intensity on the floor was measured in all plots.

The results are as follows :

1. No dead trees were found : the tree density in every plot remained unchanged.

2. The mean tree height of plot No. 1 was 11m ; that of plots Nos. 2 and 3, 9m ; and that of plots Nos.
4 and 5., 8m. The increment of tree height (0.6-1.0m/yr.)) seemed to have nothing to do with the thinning
ratio.

3. The mean clear bole length in plots 2 and 3 was longer by about 0.3m than that of the preceding
year.

4. The total basal area at breast height of plot 2 (no-thinning) was about 42m2/ha.

5. In plots 2, 3 and 5 with higher stand densities changes in relation. between the diameter (D) and
height (H) were observed. On the other hand, in plots 1 and 4 with lower stand densities no changes of
the D-H relation occurred.

6. The biomass estimated utilizing the allometric relations obtained in 1965 is shown in Table 1.

7. The annual increment of biomass in each of the 5 plots was calculated by subtracting the biomass
in October 1966 from that in October 1967. The increment of stem biomass was 6 to 12 ton/ha-yr. The
larger the leaf biomass becomes, the larger the stem increment. leaf biomass increment (0.5-1.1 ton/ha-
yr.) and branch biomass increment (1.6-3.4 ton/hr-yr.) seemed to have nothing to do with the thinning ratio.
The biomass increment in 1966-67 was 1.5 times a large as that in 1965-66.

8. The amounts of dead leaves and branches of plots 1, 2 and 3 were 1.3, 6.8 and 6.5 ton/ha-yr., re-
spectively.

9. The net productions or the sum of the biomass increment and dead leaves and branches, were 13, 26
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and 22 ton/ha-yr. in plots 1, 2, 3, respectively.

10. The relative light intensity on the floor showed an exponential relationship with the leaf biomass of
the plots : the relative light intensity of the plot decreases linearly with the logarithm of the leaf biomass
(Fig. 10).



