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Table 1. States of the sample stand in April, 1964.
5 i HAAEKX B | B B | FEHESE FiggE | @ M
Location Stand Age Density diI;/JIs:?er lll\gf;}?t Area
yr. no. /m2 cm m m?
= i A 7 14.50 1.6% 1.3 16.0
Asakawa B ” 6.25 2.1 25.6
C ” 2.04 3.0 1.2 54.0
no./ha

Ia 21 26, 800 3. 0¥ 4.1 17.9
Ib ” 53, 300 2.1 4,2 11.4
Ic ” 27,100 3.9 5.5 30.3
Id ” 14,900 4.6 6.5 76.9
& i Ie p 8, 400 6.1 8.5 95.1
Ila 16 13, 600 4.5 4.5 37.4
IIla 13 69, 300 1.6 3.2 16.3
IIIb ” 63, 800 2.0 3.8 17.2
IIIc ” 13, 000 4.5 4.5 42,4
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Progress of the growth in Asakawa stands.

Solid line : mean height, dotted line : mean

basal area at 20 cm height above ground,

broken line : tree number.
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Fig. 2 Allometric relations between mean basal area and mean dry weight

2

of stem, branches and leaves in Asakawa stands.
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LTR®, ha &7 h OBISMEREHEREED © & > THEE L,

3. EBoFHT{t

EIEMET AVHROER, FIULOM EREBRTOERREZBIFE2ROLBITHS, £DD
HAK (25cm flfEtEx) HXOCK (T0cm RfEHE L) OFBZE S RITRL . RBUATTIRERI
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2R RNFEEXOBRFE (LF) oFHZEL (g/m?)
Table 2. Seasonal variation of dry weight of standing crops in
Asakawa stands (g/m?2).
FHEERHE
FEX Date 1964 1965
Stand i EOrgans Apr. 25 May 27 Jun. 26 Jul. 30 Mar. 15
#  Stems 889(47)* 1,201(44) | 1,240(44) | 1,276(52) | 1,182(55)
#  Branches 334(17) 586(22) 635(22) 500(21) 420(20)
A #  Leaves 682(36) 928(34) 983(34) 667(27) 540(25)
Above-ground
Hb_b ¥R parts 1,905 2,716 2, 858 2,443 2,142
#  Stems 650(37) 853(35) 900(34) 931(42) | 1,051(47)
#  Branches 413(24) 653(26) 713(27) 584(26) 584(26)
B % Leaves 688(39) 969(39) | 1,063(39) 725(32) 605(27)
Above-ground
Hb_EER parts 1,751 2,475 2,676 2,240 2, 240
&  Stems 407(26) 549(24) 592(23) 625(29) 729(36)
#  Branches 516(33) 741(32) 839(33) 738(34) 650(33)
¢ % Leaves 655(41) | 1,025(44) | 1,148(44) 816(37) 621(31)
Above-ground
wiﬁlmﬂs 1,578 2,315 2,579 2,179 2,000
* Sy a NI LR ECT A ESR (%)

The values in parentheses indicate the percentage to above-ground parts dry weight.

%' Dry weight (K9/m2)
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Fig. 3 Seasonal variations of dry weight per m? of various organs in

Asakawa stands.

Stem wt. (yg), branch wt. (y,), leaf wt. (y,), above-ground

part wt. (¥,).
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Fig. 4

Seasonal variations of leaf and leaf-fall amount in Asakawa stands.

These amounts are shown by the ratio to the maximum values

respectively.

Current-yr. -old leaves (L), 1-yr.-old leaves (L;), fallen leaves(Ly).
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Elongation of current-yr.-old leaf
of red pine (Meguro nursery,
Tokyo, 6-yr.-old).

(1) terminal shoot of leader, lower
part; (2) terminal shoot of 1st
whorl branches, (2-1) lower part,
(2-2) middle part, (2-3) upper
part; (3) lateral shoot of whorl
branches, upper part.

Fig. 5
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BOBEMTFEELLIRD, TOLENDL & S EERBBRRELDIFHCHc> Td, 7 AIRIIV 5T
1EEIARCHEEL, ARKTIRS AR, CERTRIARCIIFEAETNTHELL, Lcd-T, L
BOBEEIZLAELEETH-TTE VR D,

SE DR IEMOSE © 7 A KO T, ElSXOCEOEMIBRE 4 A 57 AKK WL 8 A LA
FTRAELELEAER, L6 ARCIERHER L FOEFHBH LV LK, L0EFKREHD
ERBTL BLL5fEH 5 2f5E< dOEREISHEIE Shiz,

L BBOBVETRAEKTOEROFHZLOFER, 2HERCOVWTHEMS ARELM2 AKX
D2REIEBLLITERVD, TOBRIIFEIRDLL I TH S, MKOEEOHERBL, HiLD
N5 XS TN ORAERK DRREEMI0, LIAOKICHE L, SHICEDCEFHHMKE,LLAT, 8
AROERIBTORBET # <Y ROEHORAERITENVELZRL TwictExbhb, ZDLED
ERBIAOEBREMOERICH LT, 13440 Ila KTHW 1.5 45, 21 €40 Id KT 1.2 {E2E
THoto

FIEXK BRTIFEXOER (GLE) (t/ha)
Table 3. Dry weight of leaves in Mashiko stands (t/ha).

FEX | # & E ] WOE 1 % 2 F ¥ 5
Stand Age (yr.) Season Cmi;i?,z Syr. l'lséz'v'gsl d Zig:\’-g;d Total
1ITa 13 8 A Aug. 3.2 2.9 0 6.1
2 A Feb. 3.7 0.6 : 0 4.3
d 21 8 A Aug. 3.7 4.7 " 1.5 9.9
2 B Feb. 4.8 3.7 0 8.5

DEOERMNEBFOERFESSH T, BREEMDT 7 <Y ROER DEFICHR Y OELE LT
VW5 EFHLHICEED B, TDX S MG EROFEHELIC OV, BELEHOT+=10D%
FAMG TEYOHRERD 5 ARBZ ACHSEES KOERRSRAL LD L0, ARLY KXo
BDOLON TS, 7THwYHKICEVTD, HEEOMEL RFEOEE L ICBE L CEROFHE(LEE
ZoTkD, HMIEVEEZTOELOREIIT LV,

5 oW LT A=Y ROERIZ—I}IC 5~6t/ha BELIh T3, Lal, Blhicks X5z
FEIC X > Th PRI RESERL, BINEFTAHROEHERIX 10~11 t/ha & —fROEDH) 2 f5EL D
RESEE D> TV,

HODERBIIELHRICL - TR THE VbR TRY, EEOHK Thi-» TIHSOHBE, #
B, MESHiEe+oERTLERDS 5.

SEOPERE L ZhE Thhbh BB > 5, BEFESERTT, BRMGIESMIFLLS
o TWBFTHITS o LEMB IR - T, ZHHNCERDIKIERET 2EBRIEHIOER T OWTH
BEOBREARTARD L, THE4E (RINEFAK) TH6~7t/ha, 20 F44KD (IRF) 8~9t/ha, 35
~45 FAEKD (EF) F7t/ha BEDCHEME SN, 20 ETEOLIKTII— RS LER2LOX5T
55,

X5, B EECEMEROBRE INETORR»SELDHEBARDOI ST D. £FRIEH
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BAR T Hr <Y ROEOFBIER
Table 4. Leaf age of red pine stand.

- ® Summer Tk Z\ Autumn, Winter
B X " B3 X
W ooy & Ae GIFE T s | 2 g0 | QIR [0 409k | 2 4098 pofarene
yr.-old |1-yr.-0ld|2-yr.-0ld| yr.-0ld |1-yr.-0ld|2-yT.-0ld|
leaves | leaves | leaves | leaves | leaves | leaves
% % % % % %
)1l (Asakawa) A 7 91 9 0 100 0 o]
B ” 88 12 0 100 0
C ” 85 15 0 100 0
#%F (Mashiko) Illa 13 53 47 o] 86 14 0
F3# (Chiba) 13~15 — — — 93 7 0 10)
#R (Asama) 15 48~51 | 37~41 | 8~15 — — — 9)
#%F (Mashiko) Id 21 37 48 15 56 44 0
v C 7 ) 21 — — — 65~75 | 25~35 0 3)
BF (Iwate) 33 — — — 51 49 + 2)
v (n) 43~46 | — — — | 44~47 | 53~56 | + 2)

Ok, RILOVWTHBE, TLEVHEBCTRIEEREL L 1FETTCREELT YEERZTLIEK
o TWIRWSS, BB ETICOoN 1 FEOKRLEIENEL LD, 35~45FEDHEK TR~ FEITHEL
o2 EELDLTHESM, BMICIINEREL 1EENTLALEED, TOHEHTEFLL K> T
5, ZOEPOHEATIXT » <Y KOEQEF MR Z ETIcohE{ ko T3,

F7e, SEOENPLET, SORINETORTFRLEFREDOHDD » 54T, EOLFHRHIIIMG D
FBELHME L EDOHMEZHC X > THEVREL ST THLT, oSl & OBRMSIEVC &A5
SPNEB. T OEECEFHTIELS BRT DTS00 NMEHSEIROEICE bR - THEET S E
BREND, L7edo T, EEPLHEEROFHELIIMRMICE » TRESBESIL TV DI THS,

4. EESOFHZL

BNEWHESARORPAER OREEOFTHLEMIE S K, F 6 MOL ks Ths, BEOHVARK
(25cm BiREEX) T3 7 ACHECHEEERAORENA b, KD 10, 11 BiT b7l ORI
WEB LABDONB, CRIE 70cm B 2 CEEIME2, SEOFERMICITTTICS >R
LTWee ZORTREMOEEIXT, 8AD2pAbic > TEHRL, 8AR L bEhoTt. BE
DA, CROPMicH75BK (40cm [HiEE L) TREEOKAIWE O PEMLEREZTL T
nE3ATHID 4 ATHETORERL, AR ZRAELDBEETE L > ht, BFL o
FARCOVWTOHETE, 1APS3 AETORERIV IV VEBEOEREL»R LN, -2,
MUEo XS, BINEHEFLVHROEEROFHEIL, BELEVREIZEENOBRERRKR DRI
B, LarbElHicEhmts X5 Ths, &EMNICAESE b 3 KOEEROFHZELIZR UHM
ThHh, BHORERSROEML L btk bEECERYE L > Twd. LiL, BHOKERR
KON S £ o Tvh, TR LA X O, EHMOBREMINSERNEFD SN
LTS TRAL 7 IRIOEET, BAEL Tuvic LERDITE ASHEET 5. 4 ATANLBES A
HRETOLEERIT ha - VEETH Ston 25 8.4ton iKEL, BENEVWRIEE S -7k,
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HER RNIFAEXOREEOEHENL (m? H72))
Table 5. Seasonal variation of fallen leaf amount per m? (Asakawa).
HAE KX Apr. 25, ’64 May 26 Jun. 26 Jul. 30 Aug. 27
Stand ~May 25 ~Jun. 25 ~Jul. 29 ~Aug. 26 ~Sep. 25
1) 12.2g 102.0 380.0 71. 4 52.8
A 2)  lllg 102.0 335.3 76.5 52.8
3) 1.3% 12.1 39.8 9.1 6.3
1) 5.1 55.1 278.0 214, 4 31.8
B 2) 4.7 55.1 245.3 229.7 31.8
3) 0.6 7.2 31.9 29.8 4.1
1) 5.9 19.6 136. 1 147.0 34.3
C 2) 5. 19.6° 120.1 157.5 34.3
3) 1.1 4.0 25.4 32.1 7.0
HAE KX Sep. 26 - Oct. 28 Nov. 27~ Jan. 19 4 £t
Stand ~QOct. 27 ~Nov. 26 Jan. 18, 65 ~Mar. 15 Total
1) 90. 4 72.8 38.6 21.5 841.5
A 2) 84.8 72.8 21.8 11,5 —
3) 10.1 8.7 2.3 1.4 —
1) 51.6 79.0 27.4 27.7 770.0
B 2) 48. 4 79.0 15.5 14.9 —
3) 6.3 10.3 2. 1.9 —
1) 56.7 55.1 17.7 17.8 490.3
C 2) 53.7 55.1 10.0 9.5 —
3) 10. 8 11.2 2.0 1.9 —
D RERNOGELE
Dry weight of fallen leaves in each period.
2) WIMAO 1 2B b h ORERE
Dry weight of fallen leaves per 30 days in each period.
3) BEEATCNTZ1»ADIEEROES
The rate of fallen leaf weight per 30 days to total weight.
o
F6R R)FAEXOEEREOEHE
{t
T SHERICNT B AL
g 12 Rdlc ) OREROHE
£ TAT, -
g Fig. Seasonal variation of leaf-
= fall amount in Asakawa
# stands.
& IOT
i Those amounts per one
month in each period are
i
L L L L L shown by the ratio to total

4 4 L
Apr 24 Moy27 Jun2%  Jul30  Auwg27  Sep.26  Oct.2B  Nov21  Janl?

May26 Jun25 Jul29 Awgp26 Sep-25 Oct-21 Now2 Jan.lB  MardS

amount.
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BFRER TR, B, BEODS S S OMEREZ L - 128, LOBREROFMLE(LITE 6 K
DERBDTDD, D5 bREWEKEZXHATETKITRL.

TS OHRE EBRTFRBREKTIER & IEFICLIIIEERIIARL, 7, 8AZA XML
TR 10, 11 AZARTEEEBPRRERLFHENMETL TS, HFOFRETIREBEHEEE 2 5
ARECERINDODBEIVDLVHAETH D, BINDEFNANKRTLOLNAEEROFTHE(L LIPS I
RizoTwd, ixk8A 26 HE 10 A 24 HOAKHDOMT, 9A 24 BITHALVIEIF LV AEAEE
L7e#s, 10 ADHAEDOR VTR T TR IR L TW e B L, BERREOREIFOL 37
KehpbRT5 L THERKRICELIbDTHo/. ZhhbBBE8AKIVIARETRIEES
B—RP I IR BN D - DTV L H#BIEN S, £ 5 & THIEEEROEMZEL ORI EY

F6E HBTAEROEEROFHEL (m? H72h)

Table 6. Seasonal variation of fallen leaf amount per m? (Mashiko).

FAEX |May 3, 64| Jun. 11 Jul. 18 Aug. 28 Oct. 24 Dec. 11~ 7
Stand | ~Jun. 10 | ~Jul. 17 | ~Aug. 27 | ~Oct. 23 | ~Dec. 10 [Feb. 23, 65 Total
1) 14.1g 13.2 42.6 161.6 189.5 63.5 484.5
Ia 2) 11.18 10.7 32.0 82.2 121.0 25.4 —
3) 2.3% 2.2 6.6 17.0 25.0 5.2 —_
1) 12.1 12.0 50. 1 178.2 153.9 57.5 463.8
Ib 2) 9.5 9.7 37.6 90.6 98.2 23.0 —
3) 2.0 2.1 8.1 19.5 21.2 5.0 —
1) 15.9 19.2 58.2 124.2 128.1 92.5 438, 1
Ic 2) 12.5 15.6 43.7 63.2 81.8 37.0 —_
3) 2.9 3.6 10.0 14.4 18.7 8.4 —
1) 21.3 17.9 61.3 162.9 171.5 125.0 559.9
Id 2) 16.8 14.5 46.0 82.8 109.5 50.0 —
3) 3.0 2.6 8.2 14.8 19.6 8.9 —
1) 15.8 15.7 60.6 156.8 124.8 53.0 426.7
Te 2) 12.5 12.7 45.5 79.7 79.7 21.1 —_
3) 2.9 3.0 10.7 18.7 18.7 5.0 —
1) 10.1 12.4 61.6 206. 6 117.5 66.5 474.7
Ila 2) 8.0 10. 1 46.2 105.1 75.0 26.6 —
3) 1.7 2.1 9.7 22,1 15.8 5.6 —
1) 10.5 9.3 58.6 146.6 133.8 14.5 372.8
IIIa 2) 8.3 7.5 44.0 74.3 85.4 5.8 —
3) 2.2 2.0 11.8 19.9 22.9 1.6 —
1) 13.1 13.8 69.8 168.7 174.1 36.0 475.5
IIIb 2) 10.3 11.2 52.4 85.8 111.1 14,4 —
3) 2.2 2.4 11.4 18.C 23.4 3.0 —
1) 14.2 15.2 111.3 144.5 178.4 77.0 540.6
IIc 2) 1.2 12.3 83.5 73.5 113.9 30.8 —
3) 2.1 2.3 15.4 13.6 21.1 5.7 —_

1), 2), 3) HF5EKDIHBIBME See the explanation in Table 5.
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£ Te Fig. 7 Seasonal variation of
g leaf-fall amount in Ma-
o
# 10 shiko stands (See the
f; ( explanation in Fig. 6).
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Moy 3 Jun, 11 Jul. 18 Aug. 27 Oct. 25 Dec. 11
Jun, 10 Jul 17 Aug. 96 oct. 24 Dec. 10 Feb. 25

X1 7ﬁvaI%@%¥i@$ﬁEm_
(KBS 1k 5)

Fig. 8 Example of seasonal variation

[

of leaf-fall amount of planted red

B2 % Dry weight (9/2)

pine stand (by Omasa et al.”).

' 1 I T— Il l 1 1 L 1 L 1
~ Apr May Jun, Jul. Aug. Sep. Oct. Nov. Dec.Jan. Feb. Mar Apr:

D7, 8ADE~Z7 LK 10, 11 RO~ 7 : 855 LEZLN5D, VWTFhitE LB FORREKT
WESAE R EEMIIACHON D 2 LIk rb Ak, Bk 2 ATaM»5 4 A TAECORERIT—
DHFAERICOVCOHBIE SN, m? HVEE T Ib 20.5g, Ic 55.5¢, Ila 24.0g, Illc 51.0g
THY, 12 ALY 2 ALEBHER L D KB T,

7 2= Y ROBEEROFHLEILIC OV TOREID IV, KBS O 10 4F4ENTH (24E4E%%H
WL FTHEBIERTIE 12 4L 78D) OFEHELOFIRTFOLh L ZENLEREZ > (B 8 X).
ZDREOH ARV ObhOREED X 51T, KEWT o TH EIKFEEL TWAREELRE L LThr bllE
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Studies on the Seasonal Variations of Leaf and Leaf-fall

Amount in Japanese Red Pine (Pinus densiflora) Stands.

Kinji Hativya, Takao Fujmori, Kazuhiro Tocuiaki

and Takashi Anpo

(Résumé)

The leaf and leaf-fall amount of the ever-green needle-leaved forests have been estimated by

many workers, but we have little data on the seasonal variations of these amounts. It is clear

the leaf amount of forest varies seasonally, as was previously reported on the sapling deciduous

stand of elm (Ulmus parvifolia) by Tapaki and Suipkl.

In this paper, the variations of leaf and leaf-fall amount of the young stands of Pinus densi-

flora were seasonally investigated from April, 1964 to March, 1965. Three sample stands were

chosen among the sapling stands with various densities at Asakawa nursery in Hachioji, Tokyo.

Moreover, nine stands were sampled among the young natural stands with various ages,

densities and site qualities at Mashiko, in Tochigi Prefecture. In Table 1 and Fig. 1 are shown

the states of sample stands.
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Fig. 4 shows the seasonal changes in dry weight of total foliage and of leaves by years in
sapling stands at Asakawa. The total foliage amount varied with foliation of new leaves and
with defoliation of old ones. The current-year-old leaves increased in dry weight till the end
of July. On the other hand, most of the one-year-old leaves fell from July to August. The
dry weight of total foliage at the end of June, came to maximum value during the year, and
amounted to 10~11t per ha, which was 1.5~2.0 times as much as the weight in April, 64
or March, ’65, regardless of stand density (Table 2).

Also, in two sample stands at Mashiko, the total foliage weight at the end of August was
1.2~1.5 times as much as the weight in February, as shown in Table 3.

In Fig. 6 is shown the seasonal variation of leaf-fall amount in Asakawa sample stands. Two
peaks in the seasonal trend of defoliation were observed in the course of the year. At the first
peak in summer, the dry weight of fallen leaves came to maximum value per one month, but
the second peak in autumn was not so distinguished. As shown in Fig. 7, on the other hand,
the variation in Mashiko sample stands was clearly different from the case of Asakawa, and
only one peak was found in autumn.

Total dry weight of fallen leaves per ha during the year amounted to 5~8 t per ha at
Asakawa and to 4~6 t at Mashiko. According to our observations, it seems that the site qua-
lity or density of stands has little influence upon the seasonal variations of leaf and leaf-fall
amount, while the life duration of leaves is closely connected with those variations, and it

becomes long as a stands gets old, as clearly shown in Table 4.



