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Studies on the Cutting of the Forest Trees.

by Kenji Ogasawara
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Fig1 Relations betwen rooting percentage
and days after planting.

(Planted on Feb. 7,1956)
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Fig2 Relations betwen rooting percentage
and days after planting.
(Planted on Mar. 23,1956)
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Table 1. Number of roots per rooted cutting
upper middle lower
1 2.0+1.75 2.5+1.69 2.74+19.43
2 5.7+1.77 5.9+1.74 4.5+ 2.44

Table 2 Total length of roots per rooted cutting (cm).

upper middle lower

1 23.8411.07 19.4-+ 8.82 19.5+410. 31
24.34+12.19 25.8+13.65 31.4+16.64
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Table 3 Percentage of rooted cuttings. (%)

date of planting upper middle lower
Jun. 14, 1956 3.1 6.2 56.2
Jun. 23, 1956 0.0 0.0 23.3
Jul. 24, 1956 2.0 4.0 20.0
Apr. 3, 1957 15.9 14.4 31.8

Table 4 Number of roots per rooted cutting.

date of planting upper middle lower
Jun. 14, 1956 4.4+0.36 1.7+1.25 6.8+3.92
Jun. 23, 1956 0.0-40.00 0.0+0.00 1.3+0.93
Jul. 24, 1956 1.0-£0.00 1.0+0.00 1.2+0.41
Apr. 3, 1957 1.1+0.35 1.1+0.26 1.240.40
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Table 5 Total length of roots per rooted cutting. (cm)

date of planting ‘ upper middle lower
Jun. 14, 1956 1.0+40.00 2.0+40.00 2.1+1.35
Jun. 23, 1956 0.0+£0.00 0.0+40.00 1.0£0.00
Jul. 24, 1956 — 0.6+0.45 8.6+5.36
Apr. 3, 1957 0.7-+0.92 0.6+0.73 2.1+3.09
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Fig4 Relations between rooting percentage
and days after planting
(Planted on Mar. 2,1956)
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Fig5 Relations between rooting percentage
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(Planted on Mar. 23,1956)
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Table 6 Number of roots per rooted cutting.
P top middle base
1 2.84+1.13 2.9+1.21 2.0+1.09
2 2.1+1.06 2.0£0.94 3.0+1.41
3 2.0+0.82 1.640.73 2.8+1.26
4 4.8+1.68 5.7+2.05 6.5+3.07
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Table 7 Total length of roots per rooted cutting (cm).
top ] middle base
1 13.8+6.84 16.3+7.39 13.0+7.03
2 12.7+5.63 11.5+4.35 6.343.14
3 15.4+7.71 10.9+3.92 11.6+5.72
4 27.4+11.07 27.0+12.16 29.4+14.58
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Table 8 Percentage of rooted cuttings.
h branch
top middle base
crown —
upper 7.0 25.0 17.0
middle 23.3 10.0 10.0
lower 22.0 46.7 33.3
Table 9 Number of roots per rooted cutting.
T~ branch
T top middle base
crown \
upper 1.0+0.00 1.1+0.21 1.2+0.20
middle 1.040.00 1.0-+0.00 1.3+0.19
lower 1.3+0.44 1.4+0.48 1.0+0.00
Table 10 Total length of roots per rooted cutting (cm).
branch
top middle base
crown
upper 1.8+0.30 0.6+0.54 0.4+0.26
middle 0.6+0.34 0.6+0.55 0.5+0.42
1.34+0.79 2.6+2.23 2.74+2.25
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rooting percentage

Figé Relations between rooting percentage and days after planting.
(planted on Nov. 11,1955)
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Fig7 Relations between rooting percentage and days
after planting. (planted on Fed. 2,1956)
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Fig8 Relations between rooting percentage and days W2 D 5 B2 LY F X ol
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Table 11 Number of roots per rooted cutting.

date kind of treatment
of planting 1.0% 0.3% 0.1% control
Nov. 11, 1955 7.0+4.17 7.9+5.02 10.9+3.18 5.141.81
Jan. 18, 1956 7.4+4.51 9.1+4.32 6.3+4.58 3.8+2.63
Feb. 2, 1956 3.8+2.43 3.34+1.99 3.3+1.81 2.24+1.78
L Feb. 18, 1956 2.8+1.77 3.041.47 2.4+1.58 3.34+1.32
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Table 12 Total length of roots per rooted cutting (cm).

date kind of treatment
of planting 1.0% | 0.3% 0.1% control

Nov. 11, 1955 31.8420.34 35.6427.17 61.2+439.86 19.4+9.69
Jan. 18, 1956 29.7+19. 66 20.3+11.05 24.4417.59 18.149.82
Feb. 2, 1956 32.2+15.45 19.7+ 7.96 27.0+13.00 20.1::8.43
Feb. 18, 1956 24.3+13.28 21.7£15.71 30.0+16.58 22.049.75
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Table 13 Days needed until began to root.

date kind of treatment
of planting 1.5% | 1.0% | 0.3% 0.1% control
May 11, 1956 26 24 24 20 20
May 21, 1956 17 17 16 16 16
Jun. 6, 1956 — 16 17 15 16
Jun. 22, 1956 16 14 16 14 26
Aug. 15, 1956 24 22 31 23 27
Sep. 12, 1956 23 28 34 26 26
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Fig9 Relations between rooting percentage and days after planting
(planted on May. 21, 1956)

(%)

0% 1 \ N " i : N . N N
i 6 /7 /8 /9 2 4 22 23 2t 25 26 27 2% 29 30 3

(sags)

days after planting

Fig 10 Seasonal variation of rooting.
0

100

—

rooting percentage

date of planting



45

7W§L%WWK&<iﬂé%@@m»%viﬁﬁ¢btzaﬁlﬁ@akofmé@ﬁm&vﬁé
B TodS,  CERAREMAL & R & OBIR” o BFD CThEwbhic k5L, 5 AR S LW
B St L L COBICRIC R RIZ b 5  faofs, TR L U CQIBEBIGMAENFRIC IS & 7eo
L%, S UMOWRIEMENAR Lot Z LN EL LN L 5o REEHNRE P EEET
LRBECDIRCEIHTHDLY, b HOFMEE 9 ~100 D&M L 0Hh VIS EROZEI R
Gl orcin D, BRI G, S UBIORNOFEIFORE L AMRE o O L HERED
, %721.0%, 1.5%OWHLEERKINC 51 5B HI3FEA EF U Ch ol i bBAT, F LT VL
BHIRERED, JOMEORECHD L ) ICHERE LRI,

B LR 1AM ) OFBEREUIHAFED LI h Th O,

Table 14 Number of roots per rooted cutting.

date kind of treatment

of planting 1.5% 1.0% 0.3% 0.1% control

May. 11, 1956 2.2+0.87 | 2.1+0.73 | 2.3+1.91 | 2.5+1.04 | 2.0+1.87
May. 21, 1956 2.14+1.58 | 3.5+2.90 | 2.2+1.69 | 1.8:+0.52 | 1.8:+0.52
Jun. 6, 1956 — 2.141.31 | 2.1£1.05| 2.04+2.23 | 1.3:4:0.46
Jun. 22, 1956 1.7+0.68 | 1.740.84 | 1.6+0.62 | 2.0+1.14 | 1.0:40.00
Aug. 15, 1956 2.4+1.41| 1.240.20 | 1.0+0.00 | 1.840.45| 1.340.33
Sep. 12, 1956 1.240.20 | 1.440.28 | 1.0+0.00 | 1.2+0.17 | 1.3:£0.34
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Table 15 Total length of roots per rooted cutting (cm)

date kind of treatment
of planting 1.5% 1.0% 0.3% 0.1% control

May. 11, 1956 9.348.12 | 10.2:£6.40 | 8.5+7.30 | 13.348.74 | 12.747.34
May. 21, 1956 4.1+3.32 | 7.4+5.33 | 7.045.99 | 6.315.46 | 3.842.62
Jun. 6, 1956 — 6.6+5.53 | 5.6+4.72 | 5.5+4.51| 5.446.78
Jun. 22, 1956 9.44+5.45 | 8.0+4.44 | 7.5+3.05|15.2+£4.90 | 2.642.40
Aug. 15, 1956 | 14.24+5.52 | 9.5+4.31 | 4.2+40.00 | 8.1+4.94| 5.741.93
Sep. 12, 1956 4.8+3.85| 2.3+1.62| 1.54+0.60 | 2.3+1.74 | 8.514.44
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Table 16 Percentage of decayed and dead cutting. 1

date treated with hormone not treated with hormone t

- 9

of one leaf | % ﬁfa?ne one leaf one leaf 7 ?g a?ne one leaf re a

planting retained-- | . ... | removed.-- | retained--- | . T q moved- - B S

Jun. 21 1.3 % 0.7 % 83.3 % 7 % 1.7 % 83.3 %

Jul. 5 0.0 0.0 64.7 0.0 0.0 66.3
Aug. 21 1.7 0.3 2.0 1.7 1.3 1.7
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Fig 11 Relations between rooting percentage and days
after planting. (planted on Jul. 5. 1957)
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Fig 12 Relations between rooting percentage and days
after planting. (planted on Aug. 21, 1957)
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Table 17 Number of roots per rooted cutting.

date treated with hormone untreated with hormone

of 2/ of one 24 of one
planting | retuined-- | 16 M0 | enovedl | retained- | 557 | removed.-
Jun. 21 2.7+1.57 | 2.0+1.13 | 1.841.17 | 2.041.02 | 1.740.90 1.5i1.00
Jul. 5 5.1+2.76 | 4.4+2.46 | 1.7+1.26 | 2.8+1.08 | 1.84+0.81 | 1.5+0.50
Aug. 21 2.2+1.49 | 4.3+42.93 | 4.7+2.44| 3.6+2.76 | 3.3+2.01 | 3.9+2.28
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Table 18 Total length of roots per rooted cutting.
date treated with hormone untreated with hormone
of 24 of one 24 of one
) one leaf 3 on eleaf one leaf 3 one leaf
planting retained... | leaf remo- removed--- | retained... | e remo- | o ved...
ved::---- ved------
cm cm cm cm cm cm
Jun. 21 10.9+9.44 | 5.9+5.65 | 0.740.54 | 6.6+5.86 | 4.9+4.53 1.34+0.36
Jul. 5 30.6+23.87| 19.0+16.89| 3.0+2.48 | 20.1+12.42| 6.9+5.69 | 2.8+1.77
Aug. 21 14.847.90 | 28.8+22.62| 9.5+9.14 | 38.0+19.91| 25.14+12.99| 12.5+6.77
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Table 19 Days needed until began to root.

date of treated with hormone untreated with hormone
one pair of one pair of |, _
planting sprouts 23 of each sprf).- sprouts 2/3 of each s;()iro
retained--- uts removed retained. .- uts remove
May 15 24 38 23 2%
Jun. 8 14 16 17 20
Jun. 28 16 17 20 18
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Fig 13 Relations between rooting percentage and days after planting.
(planted on May. 15,1956)
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— —-— not hormone treatment, a pair of sprouts retained:-----
------------ not hormone treatment, 24 of each sprout removed:-----
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Fig 14 Relations between rooting percentage and days after planting.
(planted on Jun. 8,1956)

(elays)
days after planting
QU Fig 13 &[{ L)
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Table 20 Number of roots per rooted cutting.

date of treated with hormone untreated with hormone
lanti one pair of spr- | 23 of each spr- | one pair of spr¥ 2/ of each spr-
planting outs retained.-- | outs removed---| outs retained--- | outre moved:--
May 15 1.3+0.26 1.0+0.00 1.7+0.95 1.040.00
Jun. 8 2.0+1.06 2.1+1.39 2.2+1.64 1.4+0.73
Jun. 28 1.440.97 1.2+0.41 1.4+0.54 1.0+0.00
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Table 21 Total length of roots per rooted cutting (cm).

date of treated with hormone untreated with hormone
lantin one pair of spr- | 23 of each spr- | one pair of spr- | 24 of each spr-
p g outs retained--- | out removed--- | outs retained--- | out removed:--
May 15 2.942.49 0.7+0.38 5.74+2.15 3.3+2.05
Jun. 8 4.5+4.03 9.1+46.40 4.6+3.89 2.8+2.33
Jun. 28 6.9+3.75 8.0+5.39 7.8+4.08 5.0+3.45
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Fig 15 Relations between rooting percentage and days — OMHFED A HEEHL U7z M4AEE R
after planting. (planted on Sep. 24,1956) FiLs, 19564F9 H24R 1, X Lo
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Table 22 The number of roots and the total length
of roots per rooted cutting.

o treat .
root ) all buds removed:----- one bud retained------
number of roots:-:---- 1.5+0.86 3.3+2.24
(cm)
total lengs of roots-:- 5.3+4+2.53 9.7+6.58
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Fig 16 Relations between rooting percentage and days after
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planting. (planted on Dec. 11, 1956)
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days after planting
all buds retained:--, untreated with hormon.-«--
«-— all buds removed---, treated with 1.0% hormone:-----
—————— all buds removed:-:, treated with 0.3% hormone:-----
------------ all buds removed:--, treated with 0.1% hormone----:-

Fig 17 Relations between rooting percentage and days after
planting. (planted on Jan. 18, 1957)
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_________ all buds removed:--, treated with 0.3% hormone:-----
......................... all buds removed..., treated with 0.1% hormone:-----
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Table 23

Number of roots per rooted cutting.

S
Bud all buds removed:----- all buéis
date \ retained:--
of Horm-
planting \ one 1.0% 0.3% 0.1% 0.0% 0.0%
\\
Dec. 11 3.442.32 | 3.3+2.82| 2.8+42.02 — 3.542.62
Jan. 18 5.5+2.93 1.84+1.13 | 3.2+4+2.41 1.040.00 | 2.9+2.08
Table 24 Total length of roots per rooted cutting (cm).
all buds
\ Bud all buds removed:---- retained. ..
dﬁze Horm-
planting one 1.0% 0.3% 0.1% 0.0% 0.0%
Dec. 11 19.3+410.81) 16.4+413.46| 16.948.73 — 11.3+47.37
Jan. 18 21.4415.43) 10.9£7.50 | 9.3+8.32 | 6.441.25| 10.2+7.94
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Relations between percentage of budded cutting
and days after planting. (planted on Mar. 1,1957)

Fig 18
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days after planting

Table 25 Length of shoots per rooted cutting (cm).
?te\‘ —~__ plot A B C D
of planting \\
Jan. 20, 1957 2.1+0.79 2.3+1.50 e 3.24+1.45
Feb. 8, 1957 1.6+0.88 2.04+0.77 — 2.6+1.08
Mar. 1, 1957 2.4+0.97 2.6+1.06 2.84+1.41 2.9+1.53
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Table 26 Elongation of roots per day (cm).

—
date -~ plot A B C D
of planting
Jan. 20, 1957 0.8:0.20 0.8-+0.26 — 0.9+40.36
Feb. 8, 1957 0.940.22 1.1+0.21 — 1.2+0.48
Mar. 1, 1957 1.0-+0.31 1.0-+0.31 1.0+0.45 1.240.37
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Table 27 Total length of roots per rooted cutting (cm).

T
date plot A B C D
of planting
Jan. 20, 1957 51.3+23.56 40.54+15.12 — 26.549.49
Feb. 8, 1957 54.0+20. 60 53.9+18.38 s 28.8+15.54
Mar. 1, 1957 42.8+21.05 40.4+17.54 41.9-+16.87 26.9+13.75
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Summary

This report deals with the results of the experiments on the relation between the rooting behavi
and the region of tree from which the cuttings were collected and the effect of the indole -3- acetic a
on the rooting of cuttings of the Populus nigra var. italica and the Metasequoia glyptostroboides. The o
tline of the experimental results are as follows : ‘

It has been thought that the callus formation was premised condition of rooting, but the formation
callus did not seem to be the premised condition in these instansces of rooting now reported, because thi
was no correlation between the callus formation and the rooting in these experiments.

The rooting behaviors of the cuttings of these species was considerably influenced by the collec
time of the cuttings.

On the relation between the rooting behavior and the region of tree from which the cuttings wel
collected, the statisticaly difference were not fined in the rooting of poplar cuttings. It was generally «
gnized, however, the tendency that the cuttings of poplar collected from the top of the branch and th
lower region of the crown showed better rooting behaviors to those collected from the other regions. :

The Metasequoia cuttings collected from the lower region of the crown rooted more easily, for 0
the larger number of roots and the longer roots than those of the other regions. On the region of the br
nch from which their cuttings should be collected, the authors could not fined any definite tendency
these experiments.

The infiuence and the effective consistency of the hormone treatment upon the rooting behavior
cuttings of these species was remarkably affected by the collecting time of their cuttings. But it was gef
erally recognized that the poplar cuttings treated with the proper consistency of hormone was intensify
rooting capacity ; they rooted more fast, produced the larger number of roots and the longer roots than
untreated cuttings. However, the elogation of their roots and buds were inhibited by the hormone treatm
ent. ;

The Metasequoia cuttings treated with the proper consistency of hormone rooted more easily than U
untreated, but the number of their roots was not almost increased in these experiment. The elongation 4
their roots were inhibited more or less in the case of hormone treatments. .

All Metasequoia cuttings were removed all sprouts decayed for several days after planting, theretO
the author could not observed the callus formation and the rooting. On the contrary, all the cuttings W&
retained the sprouts remained alive for the experimental period and formed the callus and the roots.
cuttings were removed the 2/3 of each sprouts brought the poorer rooting than those were retained a Pa
of sprouts. Namely, the tendency was recognized that the begining time of rooting was generally later, ©
percentage of rooted cuttings was lower, the number of roots was less and the total length of roots P*
rooted cutting was shorter in the cuttings were removed the 2/3 of each sprouts than those were retai &
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. of sprouts. If the cuttings were removed the 2/3 of each sprouts were treated with the proper cons-
+ of hormone, their rooting capacity was induced in some degree in these experiments.

the experiments of the poplar cutting planted on June 21 and July 5 when the formation of the wi-
Huds could not observed, it seemed to be found that the vigor and the rooting was greatly related to
ount of leaf left on the cuttings; the larger amounts of leaf of cuttings brought the better rooting
ors. In the experiment planted on August 21 when the winter buds apparently formed, it was not
that the amount of leaf of cuttings had a considerable influence upon the rooting and the vigor of
iings ; the cuttings was retained a whole leaf brought the lowest rooting percentage and those rem-
a1l leaf brought the highest rooting percentage, also the cuttings was retained a whole leaf produced
argest number of roots and those was removed the 2/3 of a leaf produced the fewest. The larger amo-
¢ leaf of cuttings produced the shorter length of roots. In generally, the formation of roots were
lated by the hormone treatment, however, only the elongation of their roots were inhibited by the
, treatment. Treating the hormone, the cuttings removed the 2/3 of leaf brought the highest rooting
e and those removed the leaf brought the lowest percentage, the number of roots and the total



