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The Effects of Artificial Defoliation before Growing Period upon the
Growth of Japanese Red Pine (Pinus densifiora S. et Z.)

Tooshu Furuno
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Table 1 The relation between 100 %-defoliation and withering
individual in forest tree species.

species period of treatment withering
late in Jan. ~ middle of Mar. some
) i middle of Apr. ~ late in Jun. none
P. densiflora late in Jul. some
late in Aug. ~ late in Oct. all
(213 late in Feb. none
P. thunbergii late in Apr. ~ late in Jul. none
late in Aug. ~ late in Oct. all
5
P. taeda late in Apr. ~ late in Oct. none
0 late in May none
Q. glauca late in Jun. ~ late in Jul. some
late in Aug. ~ late in Oct. none
6) o
L. leptolepis late in May ~ late in Oct. none
2
A. aspera late in May ~ late in Oct. none
2
C. sinensis late in May ~ late in Oct. none
) late in May ~ late in Jul. some
I. polycarpa ) Y . y
late in Aug. ~ late in Oct. none
o late in Apr. ~ late in May none
E. ulmoides late in Jun. ~ late in Jul. some
late in Aug. ~ late in Oct. none
. L) late in Jun. none
P. japono-gigas . .
late in Jul. ~ late in Aug. some

Table 2 Diameter without bark at 3 cm height (mm) and height
(cm) of investigated red pine each year.

height (cm) diameter (mm)

\\\\7 vear '61 62 63 ’64 ’65 '61 62 ’63 64 ’65
treatment T :

Ex. I-leaf-cutting 66 118 136 165 220 13.6 19.5 20.3 21.5 35.0

Ex. I-picking 71 122 141 170 221 14.6 21.1  21.8  27.7 33.9

Ex. II-picking 62 118 153 196 260 13.1 19.5  22.2 30.6 38.3

Ex. III-picking 67 114 158 171 210 13.5 18.6  28.5 29.5 34.2

non-defoliation 66 121 158 218 286 12.9 18.1 28.8 41.4 52.8

BT ORE D O Z RN, WEE LUHE 3cm BEToRE LEREY, 2hENREBRANC,
FHEETHOLTEE-20LHKND, o

Ef, 196SEDEMOEEREERE NS, EOVHMAILE, EEIEEORETFRERLHEE T
53ER—-1k3i1C 5,



08

dw/we
1/yr.

0.6

04

0.2

0.0

Fig. 1 The estimation of mean net-
assimilation rate of leaves and
mean respiration rate of non-
assimilation parts of investigated
red pine.

The values of the former is 2.829
(a1)~1.594(a;) g/g-year and the
latter is 0.055 g/g-year.

annual diameter growth in mm
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I 1
1961 1962 1963

year

Fig. 2 The annual growth of diameter
without bark at 3cm height in
each experiment.

Explanatory notes are as follows:

O——0O : Ex. I, leaf-cutting
O O : Ex. 1, picking

® - @ : Ex. II, picking
®--- @ : Ex. 1], picking
@ - @ : non-defoliated tree

These marks apply in Fig. 3,4,5,6
and 7.

é'FWl:EsE@JFi‘Jﬂ?%éi 24 % TICHERE L 72 R=0.055g/g-year M T, FEHH, BMATOHE
ﬁ&wﬁh?ﬁi*’c?ﬁﬁbtﬁfﬁ;@ﬁiﬁ%mti@ﬁ:lﬂi (a=2.829~1.594g/g-year) & H~5 &ARFHAAK
DBREYE, £ —%T2, cOT LMD, HHTEBLTWAE T A=Y HRARTHE, HEOFIGHFE

{L®RiZ a=2.829~1.594g/g-vear,
TRIEEZ3TH 3,

JERMCSE o PR 2 1E R=0.055g/g-year &8 LT HHED
1E, MHICAEBLTHS I0EDI L0 T <Y TR, HEOFEME LE
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B8 a=2.045g/g-year X /NI VFHILT LSS, a=2.829g/g-year LY K& WVWHABL LN G,
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ERAEE A% TTICR A LRBEEEL T Fig. 3 The comparison of )gli:;th pe-
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oy g i,,jé@jjzpm‘%@@@ﬁxﬁm; at 3cm height in each experiment.
5CHBH, BRES BTHEOMICE EEI3 The growth percentage of non-

defoliated tree was converted into

mote, TNHPEEMAESET LB hoT & &, 100%.

100

504

parallel growth percentage (%)
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Fig. 4 The annual growth of height in Fig. 5 The comparison of growth
each experiment. percentage of height in each

experiment.
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WARLDT L, RBICHEDENKE L Table 3 The comparison of annual
TB, KRBT, RERICHNT, HEOH height growth each year

RS, w 63 | ‘64 | 65
HEERTHETZE, BB1, DT&dlc, B treatment

BIEEHT, BHEROEERICEITEL, 524 Ex. I-leaf-cutting 38.3 | 58.0 80.9

BRI L LB R oD, Bk, BRLT X LPIRE byl Eboand I
W O 4E H < - ’ x. II-picking ) . .
ik, @R 2T, FTICERRENAL, & Ex. I1I-picking 93.6 | 26.0| 57.4

BRSO T ORI, MRLRICE, 7 14F non-defoliation 100.0 | 100.0 | 100.0
MR BER 22770055 Ths, RERI
DEH, BPHICRIBIBEL-L DI, 2DERE, BEOEEBRELIRE LN TS,
coredn, 4BXDE3R, 3BXVL 2R LARMBENHID BN KICHEETZIZIEZD
HBIREWVWLITHS, RBINE 2EBITOHKRET, 2B, TREEREREL TV
B, 3HEHIE, BRI OEELOHELT, EH/EEREEETE OLEEDNS,

2—3. MBRERIKOVNT
HEDARDEEZEREELBMEEBICAT R EL—HIIH 20, BEOERBCH I IEEE
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WA ORI, REHORL L BMBROEREERTEN—6DLHICE S,
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# 100cm® HE LTV DS, HBEL
7oiER, 1963 0AERI, HEBITiE
‘Uil St LY & HICH 28cm® G,
WHER (ERE 29Tcm®) DK 8 %, &
BRI TIZ 85ecm® THR29% L MEELT
WIS, E, fHIE 24RO 19644 I
i, HEROEEBRIBHERDEESR
(658cm?) I Hh~, BI#IINS4%, ®#F
1350489, 34 HOI965EICIE, EinIE
RKoERE (953cm?) iIClh~, ENEN
%35%, #46%T, ERBOZERRKREIC
KEx, BEOREIDOENFELLBIC
K& BN TNE, RRITHREKT,
figE U 72 19644E 0 A B B3 BMREAROK
8 %, 19654ETHI26% & IO HHI A 200l
1, 1965 LT~ 3 &,
HAEAFYT, EHEAD 2046cm® i
XU, AR 1 TiAY 780cm* (LIl .
‘WL OWEREEALEL), #R ! 1 8 | \
BT Tt 992cm?, FEAN T3 661cm® & 1961 1962 1963 1964 1965
125, HIENAF 010624 1Cid, 135~150 Fig. 6 The annual growth of stem wit;e;:t
cm? EZDARZENFTITRAMUTH-72d bark in each experiment.

-

annual stem growth in cm?®
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BIKORE SOEEHEOHBEEZ L, &
i—BEOHETH->TCHLDHKRITAEERE NS O b
n, BEOKE ISHBKFICHN T 0S, [AEE
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KEELEEZTHIVETH S, 3EHDI965 1

parallel growth percentage (%)

| |
FiTiE, Wb 90~100% & EERHEIE L T 1963 1964 1965

%o REAM S, HIEEDIGAEICIE, FEIHERDE year
BERICHNT, 20I5%ThH-72bDH, 244FHK Fig. 7 The comparison of growth
BT5% 30 I ERIEE LT 3. percentage fo stem without

bark in each experiment.
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Résumé

It is well-known that leaves of forest trees have a great influence upon the growth of
trees. There are many reports on the investigation into the effects of artificial defoliation in

a growing period upon the growth of Japanese red pine (Pinus densiflora S. et Z.), but we
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can not find the studies on artificial defoliation before growing period.

V In this report, the author investigated the effects of artificial defoliation before growing
period upon the growth of Japanese red pine. These investigations were carried out in the
pursery of Kyoto University Forest from 1963 to 1965.

The treatments of artificial defoliation were practiced on Mar. 15 (Ex.I) and on Apr. 18
(Ex. II) in 1963, and on Jan. 28 in 1964 (Ex. III). These treatments were 100%-defoliation
by picking the leaves in each case, and in Ex. I leaf-cutting with scissors leaving the part
of leaf-sheath (6~7mm) was added. In December, 1965, five non-defoliated red pine and twenty-
six defoliated trees (leaf-cutting in Ex. I, seven, picking, four, in Ex. II, seven, in Ex. III, eight)
were cut on ground level. Each part of stem, branch and leaf was measured in fresh weight
in gr. and materials for stem analysis and dry weight were gathered.

The results obtained from these investigations were as follows:

1. The number of the withering of these defoliated trees was only one among nineteen
in each case of the two techniques of defoliation in Ex. I, and two among twenty-five in Ex. IIL.
In Ex. II, any of fifteen defoliated trees did not wither. Namely, it seems that many Japanese
red pine will continue to grow without withering, in case of 100%-defoliation performed
between the end of January and the beginning of April.

2. These artificial defoliations had the greatest influences upon the growth (of diameter,
height and volume) of Japanese red pine in the treated year. That is, as to the diameter
growth, the defoliated trees in Ex. I and Ex. IIl had grown less than 10% of the normal
growth, and growth in Ex. II was about 25% as compared with the normal in the year.

The height growth of defoliated trees sufferred smaller influence than the diameter growth.
These were about 40% (Ex. I) or the normal, about 75% (Ex. II) and about 26% (Ex. III)
in the year. Namely, it seems that the earlier the defoliated period is, the less the height
growth in the year becomes.

Similarly, on the growth of stem volume, these were about 8% (Ex. I), about 29% (Ex.
II) and about 8% (Ex. III). In December, 1965, the stem volume without bark was 2046 cm?
at non-defoliated tree, 723cm? (leaf-cutting in Ex. I), 732cm?® (picking in Ex. I), 992cm?® (Ex.
II) and 66lcm?® (Ex. III). The above number shows the considerable difference between the
stem of defoliated tree and the normal.

3. The growth of stem volume of defoliated trees measured either two or three years
after the defoliation was less than the normal (two years after treatment, about 33% in Ex.
I-leaf-cutting, about 34% in picking, Ex. II : 48% and Ex. III : 26%, and three years after,
36% : Ex. I-leaf-cutting, 33% : picking and 46% : Ex. II), but growth percentage of defoliated
trees was almost the same as the normal two years after in Ex. II and three years after in
Ex. I. Namely, it seems that even if 100%-defoliation is practiced before growing period, its
effects will continue for only two years. .

4. In case of these investigated red pines, mean net-assimilation rate of leaves was 2.829
~1.594 g/g-year and mean respiration rate of non-assimilation parts was 0.055 g/g-year.
And these were the same values that the author, in the past, estimated with saplings of red

pine in the nursery.



