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Iwazo Maruvama, Tadasi Saro: Estimation of the Amount of Foliage
of Trees and Stands (Report 1) —On the Akamatu of Iwate District—
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Table 1. Data of auitumn

Area shaded ;

| '
Sample iTree age ‘ D. ]i%) H. ‘ Tree I_?eight 3 by crowns Stem weight f Branch weight |
No. ‘ . a W }, e
years cm ‘ m m? kg | kg
1 s | — |' .60 a 061 | 0095 |
2 6 — .55 13 .0118 .0080
3 7 — .75 .45 L0414 .0380
4 7 = 1.0 87 L0776 .0516
5 10— 1.0 .32 .1076 .0765
6 10 - | s 77 .293 .139
7 § — 1.6 .86 ' .430 ; .248
8 9 — 1.65 .91 .533 i .386
9 10 2 2.2 I .80 i 1.114 | .506
10 12 2 3.1 i 1.79 | 2.325 | 1.553
h 9 2 2.0 a7 1.500 | 11z |
12 0 2 2.5 .75 1.219 .585 ’
13 o | 4 | 2.4 .60 | 1,135 750
14 oo 4 3.3 1.94 4.163 2.400
15 12 6 4.0 5.3 9.525 5.025
16 21 8 9.6 5.0 27.88 4,525
17 20 8 | 9.3 , 3.9 30.00 6.700
18 25 10 0.5 | 3.6 45.00 i 6.625
19 v 25 1 1.3 -4.6 58.14 | 14.00
20 ¢ . 13 12.7 5.6, 73.63 F 18.73
21 3 | 16 | 13.85 12.3 124.5 27.19
22 8 | 19 3.2 8.7 177.9 35.13
23 | 40 | .23 i 14.2 9.2 271.5 34.75
24 | 3 27 13.4 29.8 345.0 116.4
Average | :
Range 5~40 i ~27 " 0.55~14.2 l‘ 0.11~29.8  0.0118~345.0 | 0.0080~116.4 |
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Fig. 1 Deviations of sample trees used in experiment from the
trees of yield table, concerning tree heights and diameters.
Line A, B and C show the site 1, 2 and 3 respectively.

‘Green leaf wei-

Air dry Ovzn dry  Oven dry

gi;gﬁt le?f “g}}; di%r ggitcf;‘?ﬁ we% ght/Green wai ght/"Air | wei ght/Green\l it:?rage oNfuIlléz‘\afl(‘es
W [ns W/a ! weight dry weight | weight ‘ weight
kg | kg/m? %, %, ) % i mg
.0169 .15 41.4 92.0 38.1 v 978
.0209 | .16 | 43.7 92.3 40.4 |2 930
.0433 .09 44.8 92.0 41.2 33 1327
0714 l .19 45.4 92.3 41.9 35. 2033
.0875 .27 ‘ 46.1 92.3 42.6 24 3604
65 ! .21 47.0 92.0 43.2 41 4.0% 108
233 | .27 ‘. 48.7 92.7 45,1 b3l 7.5% 108
.394 ' .43 45.3 92.3 41.8 37 1.0% 10
4160 ! .48 45.3 91.7 41.5 37 1.1 10t
1.253 | .70 — — — = —
1.022 ’ .87 44.7 91.7 41.0 S 4 2.3% 10t
555 .74 45.3 91.7 41.5 S 40 1.4% 10
.780 .49 i 39.6 92.0 36.4 L4 1.6X 10
1.817 .94 44.6 92.0 41.0 43 4.2 104
3.082 .57 ; 44,3 91.3 40.4 S48 6.3x10
3.187 .64 ! 40.2 92.2 37.1 ; 74 . 4.3x10%
2.778 .71 43.3 93.0 40.3 51 5.4% 104
4,521 1.26 48.6 92.3 44.8 44 1.0x 109
5.309 1.15 48.1 92.3 44.4 69 7.7% 10t
7.696 1.37 ‘ 46.2 92.9 42.9 0 Loxio
8.293 67 | 487 91.3 44.4 56, 1.5%10°
13.33 .53 46.5 91.8 2.7 s 2.6%100
12.65 1.38 45.5 93.0 42.3 82 1.5 108
-26.72 90 45.1 | 89.0 40.2 - 63 . 4.2x105
a0 w0 as | ‘

0.0169~26.72  0.096~1.

¥

53

39.6~48.7 [89.0~93.0  36.4~45.1 | 17~82
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Table 2. Data of spring (March~April 1952)

L Area " Green | OTe2R leaf '
Sample | Tree D.B.H| Tree shaded | Stem | Branch 1 Pa‘% weight per | Stem | Bran-| Leaf
age D height ‘ by weight | weight weight unit area 'deunsi-|ch densi-
No. = H | crowns w1 Wa va | shaded by |ty densi-| ty
X | a ‘ crowns W/a Lty
years cm @ m ' m?3 kg kg kg kg/m? |
25 7 = 60 ’ 05| L0220 Lo19| Loi7] 34 92| .86 | .89
26 o — .95 .08 ..078 l .021 .055 .69 .95 .81 .92
27 12 1 2.0 18 278 1 045 .085 .47 .96 | .87 | .97
| ;
28 13 2 4.0 .40 1.275 .270 .300 .75 .91 .87 .95
29 |15 4 5.1 1.8 | 1.208! 1.050 |. .908 .54 89| 91| .95
30 16 6 7.0 4.3 | 13.50 ‘ 3.975 | 2.756 .64 .93 | .92 | .9
31 ‘ 20 8 5.9 5.5 22,45 ; 5.513 4.463 .81 .93 96 .97
32 ‘ 18 10 8.1 5.7 29.55 i 7.388 6.825 1.20 .98 .92 .98
S 120 12 9.7 4.5 48.75 7.763 5.663 1.26 .93 .93 .97
34 36 14 1.1 5.6 | 94.25 “ 18.30 | 10.24 1.83 | .95 1 .93 | .99
35 ‘ 36 16 11.7 5.9 88.61 17.18 10.43 1.77 | .91 .95 | 1.00
36 35 18 13.1 . 11.4 1194.33 | 33.68 | 17.74 1.56 | .99 .94 | .99
3 a7 20 | 13.0  10.8 [197.07 | 44.18 | 18.68 1.73 97| .95 .97
38 36 24 12.5 ' 18.8 [276.75 ‘ 80.78 33.49 1.78 .93 .95 .99
Average ’ ; .94 ; .91 .96
i 0.60~ 0.05~ (0.022~ [0.019~ |0.017~ 0. 89~O 81~0.89~
~ ~24 " ~
Range 7~87 ~241°7 0 U S0 7 s0.78  a3.49 O-34~1483 7o oo T o oo
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0.8 FICHBIT 2 2 & LFEUDF 2 & (Table 3. &), MOFHMLELWBAICIED TR
EHTEERD 1.6 RICHBIT 22 Lickh s, L7cioT BRI 20 370k 30 % K& w
GA, Wik 1.2 #2713 1.3° Tbb 1.34 figieik 1.52 fE& 2%, O &5 ki
Dffick L, HrEdiRst 20~30 6K & WERpSE P L o 5 T &1k Fig. 2 chiisns s
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Table 3.
Form of exp. formula A Sample
Y=aX-b ' Entlrﬁ ‘ Autumn ‘ Spring
T T N ) N ‘
Y ' X cor.coef.‘ a ' b lcor.coef.‘ a b cor.coef. a | b
i y g 1 :
log W |log D | 0.9831 1.61 | 0.89  0.981 1.30 . 0.59 | 0.995 1.82 1.07
” log wi } 0.996 0.72 ‘ 0.41 \ 0.998 | . 0.65 \ 0.35 0.996 | 0.79 } 0.50
4 log ws ’ 0.996 0.79 ‘ 0.06 | 0.99 0.80 | 0.13 0.994 0.84 | 0.03
" log(wy+ws3)| 0.993  0.73 0.55 0.978 | 0.66 . 0.44 0.997 0.81 0.60
o i
log W/a | log D 0.820 | 0.38 0.46 0.479 — i — 0.887  0.47 | 0.40
4 log w; 0.910 0.20 | 0.27 0.876 0.21 ‘ 0.38 0.880 0.16: 0.19
4 log wo ‘ 0.876 0.21 0.17 0.863 0.25 0.30 0.865 . 0.17 0.09
" llog(wl*.w )] 0.905| 0.20 | 0.31  0.842| 0.21 ‘ 0.40 | 0.878 0.17 | 0.21

Unit W, wi, wy; kg, D: cm, W/a: kg/m? (see Table 1.)

WAL ERED & 5 BB E $ DT 243, FHRORIMOBA, &2~ CEHERIEICIE WA
BErLTw2 08D L5t e L3 HTH 2, 2RARBOENLLAT, 172
NCKRBRZETAND T EAT 2 LWV SIS HTH D3, WEEERT 27 cm 2 TIILD
72,

BREIARBERZIVE LR DORDT, BMEKRSDOMERICOWTDERT Z T TRISERV,
2. FEEOWE

PR ZAREIL THHE B ICRARDIELHIH L O CHEEXME L CTEERE Lz, TDENC
FROMEL TV D D HFH O E b, I ET 2BREREMTH 20T, Th
PR LTRAGEZ 2 RVED LU S, JULER LIBILERE L0k & DT
Lz, ThbbBTIERR/IROLDEARY, K% (WEUETIEE 10 cm LLR) Do
BFEATORSINC, L L h/hE v b DE&FS & 0 dmc, 28T 10~300 gr &0,
AREWET 2L L bic, BRNTKILLT (RICER) | (KTE) DILE LDk, RILIER
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Fig; 3 Relation between green leaf

weight and diameter of trees: in coFLVILo D LiE, FicLoabd
the sample of autumn, log W=1.30 ASHINS T B DT 2 I log W - log D D
log D—0.59, brokon line, in the iz MBI Rz 2TH D, 45iC log &
sample of spring, log W=1.82 log BElicswTH LwWE L, 2L logD L b}
D—1.07, chain line, in the entire )

sample, log W=1.61 }0gD—0.89, 'ﬂ|_{® 34'7]' (log Wy IOg Wa log (W1+W:‘.) ) &

1 line. S . .
full line DHIE AL FT D TER VI E WS 2 ED 2 M

THo, HIDRCOWTRE P ¥ 7ADARESL/hE e TH D, fiic logW - logD O

ZN

LR ICHE LW DWW TIE, BT & M He v, i —D HIFLT & 2 JRBERYID

MR L 2% #H2 T, £RRATLE22EHE2 bilhv. 2RZOGHAKEL VFCTHF TR
Wik 2B 260575, IR L VAGNIEAIL D HT, ROF O L7IRIAIIC X
SHEHD BV, B F ¥ TADNZWHD 2. O 1 lCk VTR Ly > 71 Dh
Zek bk bivs 4, FiWIC AT, 1 ADMBLRICKS 2 LTS D, WETERACE T
DD KELIPETED D VA, WK T 22 LDOBROKEV LRHTD 2,
Fed 2 TP D=50 cm DUy, FOMILHKOMOM 2.5 MHCHT 2. 52 D MIcOw
TiE, HIBEREDMESDIEL D HT, IR TROEKEE LiehhtL vk 51Th 2 548, RAIE
LT 2EEDTERAEVTD A S, WT DIC—FBHKOYA, INETIRO KK &5 2 7k h0E
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BRELENPEOWR L b > THL L E2 D,
logW=1.61 1ogD—0.89........ccoovvvriieeninaennnnein (1)
ZZIEWEDDBEMGEENEFN kgt cm TH D, HraDAKEILDOWTIE, *4 205
W 3FED I DOWT 2.0~2.2 THIZDIC ARKBROBA, a ODRZTOEDLDICEVWTTS
1.82 T»hH, MOBIDITDOWTE 1.30 LD T/HE2WDRFENEET 2L THALS, T
DaDKEILOVTIE Yamaoka 180 A=kS (FiHY) 13 TEmHHE IEnTigo 2 Fic L@l
LLINTVEZEICAD, WD adD2 TN & EFFAT S, ' '

BOBERFEDOTRNT LU, 0.89~0.99 & LIz AR v, c@““;ﬁfénwﬁgx
DHESE L7 PR &, BT & ISR D B 15 H AL D MRTER 235 OIRMETE O 35 ’élL'I' PN
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DL, BEOTHL DO logW D gD & logH I3 2 AR L #3052 &
0.985 7%, zillz logW & logD OBANBIREE KIZE 7 ¢, —KRAET % EX
155, ; 3 S

logW=2.07 ogD—0.70 log H—0.69........c.ccvvurn... e (2) P

L), (@) WADWEREEH Deoic, el s OREERIEEH 2 &, AKRHEMTERER
0.11-0.12 TAZEE AV, TORE IIZHLRMITAE v (2 KEKOBHBUHETH D ;.
205 21T logH DREAETHS 05 L LDAND D, £13 0 DEOFHIIE (1) fick
ZONRFHMTSH S5, '

KU SHMED TR Table 1125 545 & 5 108 LT ATRDH 45 %, METRES
WAEOK 92 %, Lm0 TR ERZEEREDK 42 6 THH, s OfzEAtEy/)
Iz Lix Table 1. iITHH4LD &) TH D06, KIZNE LR FREDHECICIE A0TEIT
FROETENG I OENVT HANE EREZELRVTD S 5.

2. HpOIEE

TEHFE LI (1) KD log W=z logD—b DO REHHEIT LT, Witz #Hon
HiixNwT, MEDRERICOWTEREENZ 2,

MWAC L 2BEE 75 71t Lich D Fig. 4 THOT, e LEOR L b As
DINTE L WA D D, , ]

OEE L b 0T LA, 15 4Ex v — 27 & LCFEEMIN & & D, @R gz
B CHAEERBO KA 20 AEORHCBIDILS T &I AL TR, 272z OMIRIT
2WTlE, Kittredge ITY OEH 2N TV 2 HEE & ALKE & O —RBIR L MIE—BT %,
zziT 15 4k 20 AREW S ¥ — 2 DINCIFIIIC FILE &2 2%, TOFLEHD DI, 5
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Fig. 4 Trends of green leaf weight per
unit area for different ages: line A, B and
C show the trends by the sample of autumn,
spring and by the entire sample respecti-
vely. Broken lines are computed from out
of range of experiment.
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Wbt KEp#EEY F2 5T LIZEEEH
T22LCHH5. CORILHIBEND ES5IC

2EROERHCDOWT, 40 4ETIEE 12 ton/ha DMEFH T2 Lk
Us HHKET LD ET 2 E, TOYAENDOEED LR

3. BfIBRE SEERY D OIEE

" Max. green leaf |

HMERBRIBIT e 5 65 5
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DT, D& 5o R T & IEHTCH

s, IR

, BEFET 223 9HTH 5,
40 4.

Table 4

Sample

Entire }Autumn Spring

p 2 2
weight (ton/ha) ! \ ! 15
Age ! 40 i 15 40
Range: 0~40 years

WWﬁ”wcrﬁo

12121F 4ton/ha L7432,

HIER W & 2 OMRORIR A ET a TR L7 Wia D%Iﬂi’%gﬁ‘%o 5 DEENZE S
v BlzEsiied OBl Tw3) EAeeTiu, 2o Wa OB 52 ko Bamm

OB HAITHZ Lick
itk s,
Table 1. Table 2 O&F L b,

MBS EF 52 & (Table 3. £J1), 0.820~0.910 L\ 41 b M348 ¢,

THETH %,
Ly log Wa=alogD—-b 2D ji%ka -
HOT,

log W/a & log D

—ED & DMEDHFIMCTIES W/a O¥NEINASS hrpibil s, LizaioT

Do TOPBEFEHWIZAE WHHET H S0 bEALIR VAL, —IRE

log(wi+ws) &D
B9k £ 0.1%

- log wy * log ws +

b#zxvnddL, al20.20~0.38 L FILHIET

T DA &
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AT D&, Te& 2IERBMRITZ VTS DM L7et 2 TEQICEDOTW YA, KB
MLTW LB DEBZOEND, 7L 5 DMT 2HD/NED D F TERDFCADOTWS T
L&, FEEZTOEPHCLY, TOLS5CHEL2SC LCE-BOBRODS 2 LI NHT
DY, FRAROBLECITIERERIIERCILAT 2 2 L XIFIMELTWS T LiThsh, &

Lt Kittredge ITY 4 »bild L S ICKEWRETR AW EETF 2,

BRI DWW T S EENIC IR FABED T £ A5 2 HALD DT, #o5h S DKRDIFIEXHL 2
VWG RICRSIREL IR 22 HOHEC LV IER YL 2622 L ARBETHOT, #
RIS b ICRIER LI 3¢ 2 MEO B S T LRI VS TR L
fﬁéoCw%ﬁm%E*%®Mwmléﬁﬂikiﬂmﬁé®ﬁ¢%ﬁ,CﬂmiOfWM
THHHERBE L VKRBV ELEZREL TV DA, TOWREREALTIWTHS S,

DLEDHSEE 3. D 2. DKOEER L h DBRE AT LRALTWE L 5icHrz00E
AT ERBRE DL H 22 &, IRLTHENAVWID ERHBZONEW, FREL
LTik, L% 3. D 2. DKL LEAARDERNC L 2HRA, ATHOYLA, 5% cofiils
HHirzbDEB 2T,

4. B #

1. Mk L ORI OZENER & BT REOWE S & UM T 2 IO BOUSED —U)
LB 7ebIT, R RE TR B R R SRS D T 2 ~ Y DD
Y1107k, HEKIZ 5 ~40 EAED L OTHREE 1951 4 10 0 (B & 1952 42 3~4 1] (4%)
D 2T e Dte, ML Table 1- Table 2 RIS, .

2. BROAZER Wke) RNSEEE D (cm) & LT, 2EKOZR LY,

log W=1.61 log D—0.89
TROTOASHAES L OSEHPEORMNE £ ) 2 TR b A{ENTH S,

ﬁ%s%kl@%%m%u%n%ﬂ%%®ﬁwa42%&Lfkééﬁﬁﬁam?®6m

L L 2 DZEHE SRR EO S FRO 7 5 < 2 DIHEROMA L b b —RIoBhi iR
BRES (Fig. 280D, LBOTAELERYF2 T30 THAH T LHHEEYET 2
zLTHD, ,

3. MOSOERFBRON L BHEROHT- L W HEFET 2 &, ROTRHC Liug 15 e~
7 T 2N ESS, FEBROZRNC v 40 AEEZTHMLTY {, MR & LTRETED
AT R RO M & —F L, —MAEDTIEAD D 5 b, .

BEs, BAKOTHRHC & AU 40 4ETAIERIZITIE 12 tonha THOT, s EIELTH ¢ b
DETZ &, FEMOIED LFERIT C DYA 4ton/ha TH 2 (Fig. 4, Table 4. &lit),

4. BT AREE TR ) DAIER L 53 &, —ISIRSLIBRDHINC R 5 HO Asd &
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Résumé

The amount of foliage of Akamatu (Pinus densiflora S. et Z.) was measured
at the Koma Branch of the Government Forest Experiment Station, Makibori
Village, Iwate County, Iwate Prefeture. The purpose of this experiment was
to obtain data about ths amount of transpiration and of accumulation of litter
from a tree or stand. Leaf weight etc. were measured in October, 1951 (autumn)
and from March to April, 1952 (spring). Table 1 and Table 2 show the result
of the measurement and Fig. 1 and Fig. 2 show the deviation of sample trees
from the trees of the yield table.

1. It is logical to represent the green leaf weight in kilograms (W) by the
following formula :

logW=1.61 logD—0.89 (A) :
where D is diameter breast height in centimeters (see Table 3 and Fig. 3).
Green leaf weight is a function of stem welght (w1) or branch Welght (w ),
though it has not practical value.

Air dry leaf weight and oven dry 'leaf welght are 45 and 42 percent,
respetively, of green leaf weight (see Table 1).

Because the crown lengths of sample trees are larger than those of the yield
table, leaf weights of sample trees would give larger values.

2. Green leaf weight of a stand is computed by formula (A) and the density
of the yield table. Fig. 4 shows remarkable difference between the trend from
samples of the autumn and those of the spring and from the entire samples.
The trend of the autumn is probably general.

Green leaf weight per hectare computed from the entire sample is about 12
tons in a stand of 40 years. If we presume that trees lose one third of the
total amount of leaves annually, annual leaf producton per hectarzs will amount
to 4 tons.

3. Green leaf weight per unit area shaded by crowns seems o increase with
the growth of tree (see Table 1 and Table 2). There may be a large discre-
pancy between the trend above mentioned and that of autumn sample in item 2,
but this might be attrlbuted to the difference between natural forest and artificial
forest.





