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x1lx & |’ °C
Table 1. Atmospheric temperatures. °C
+ B 5 & B X THEMs v EHK
Treatment I, II, IIT and IV* Treatment V*
j \
R & Y B E E | K & ¥ 2 &
Maximum: Mean |Minimum Maximum| Mean |Minimum
195852 1 A30H~2 A5 H . _ _ _
Jan. 30, 1958 to Feb. 5 2.6 2.9 59 . 1.8 2.9 5.3
2H 6 H~10H Feb. 6 to 10 39 —17 —42 2.3 —18 —4.0
2 A11H ~15H Feb. 11 to 15 11 —2.6 —45 0.4 —25 —40
2 A16H ~20H Feb. 16 to 20 1.2 —35 —6.7 0.6 —3.2 —5.9
2 A21H~25H Feb. 21 to 25 5.6 —0.3 —3.6 3.9 -0.1 —2.6
2 A26H ~28H Feb. 26 to 28 3.9 —23 —4.2 25 —24 —3.9
381H~5H Mar.1to5 18 —3.7 —-7.2 0.3 -39 —17.0
3H 6 H~10H Mar. 6 to 10 5.8 -0.5 —4.1 4.4 —0.9 —4.0
* Treatment I shows tree seedlings grown in unfrozen soil.
Treatment I, tree seedlings grown in unfrozen soil and wound.
Treatment 1, tree seedlings grown in frozen soil.
Treatment IV, tree seedlings grown in frozen soil and wound.
Treatment V, tree seedlings grown in frozen soil and not exposed to sunshine.
H2x% L@Ps5cmoBEE °C
Table 2. Temperatures in the soil under 5 centimetres. °C
+ B A& AKX ER-- 1 T EIY Y
Treatment IV Treatment V
FFRTIOM | Pt 2B | SPee 4 | FRUI0RE | LB 2RF | JFih 40
at 10 am.| at 2 pm. | at 4 p.m. |at 10 a.m.| at 2 p.m. | at 4 p.m.
195841 H30H~2 85 H - _ _ _ — —
Jan. 30, 1958 to Feb. 5 L7 0.6 0.7 3.0 23 21
2H 6 H~10H Feb. 6 to 10 —-0.5 —0.3 —0.3 —1.6 —1.2 —-11
2 H11H ~15H Feb. 11 to 15 -0.7 —0.3 —0.4 —13 —1.2 -12
2 H16H ~20H Feb. 16 to 20 —2.0 —0.9 —-0.9 —3.3 —26 —24
2 H21H ~25H Feb. 21 to 25 —0.6 —0.2 -2.0 —12 —0.8 —0.7
2 EZGEI ~28H Feb. 26 to 28 0.0 —0.1 —0.1 —0.8 —0.7 —0.7
3H1H~5H Mar.1to5 —-0.3 -0.2 —-0.2 —4.1 —33 —31
3H6 H~108 Mar. 6 to 10 —0.6 —-0.3 —0.2 —19 —-2.0 —1.7
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Table 3. Temperatures in the soil under 10 centimetres. °C
+ BHEEARK T BB 3 v XK
Treatment IV Treatment V

RTI0RG | PR 20F | PR 4ARR | LERTION | 2R | 4R

at 10 am.| at 2 p.m. [.at 4 pm. |at 10 am.| at 2 p.m. | at 4 p.m.
o o 5 B H 15 | 12 | 11 | -28 | —24 | -—23
2 6 H~10E Feb. 6 to 10 —05 —04 —0.4 —13 ~12 —11
2 H11H~15H Feb. 11 to 15 —0.6 —05 —0.5 —12 ~12 —12
2 H16H ~20H Feb. 16 to 20 —2.0 —15 —-1.4 ~3.0 ~2.7 —-25
2 A21H~25H Feb. 21 to 25 —0.7 —0.6 —0.6 —11 —-0.9 —0.9
2 H26H ~28H Feb. 26 to 28 —0.1 ~0.l1 —0.1 —0.6 —0.6 —0.6
"3H1H~5H Mar.1t05 —0.1 -0.1 —-0.1’ —3.8 ~34 —-3.2
346 H~10H Mar. 6 to 10 —08 —06 ~06 -19 ~23 -19,

< BERERTEHROSC RO, FHRETEE >R EREL. Ah0°CLLEOR
BEERTRME, LEER S Y IR € OMORBRE LD 75 0 B0, AR OBRIMM
HICBELENRERSSONDIR3 A48T, REHEEI Y ABRE ~105°C, HoR
BRXix —106°CTh 3,

+TERScm OEFRIF 2RI, LER 10cm OBRBIREIERICRLL,

THEHRE v ARG ERAXORALBN 7 eic, kEdScm, 10cm ORE &
b, HEAERRK LY ICHEE BoT0 5, REAHD X UHTIME, L=
VARERE 12 BT, REMRSK E EEERRAREENE 0 B2 LA RATHY, ¥

Wam BEOAKR %

Table 4. - Moisture percentages of stem and leaves. %

ERRUN [ERREMRR] X | sk | SRS

Treatment I |Treatment IT | Treatment I | Treatment IV | Treatment V
1957 #1258 17 8
Dec. 17, 1957 56.1+1.7 56.5+0.8 56.6+3.1 55.8+1.7 56.612.9
1958 41 f 16 H 5 |
Jan. 16, 1958 549424 55.8+2.0 41.145.2 37.8+4.9 42.7+8.5
1528 H Jan. 28 571+13 57.7+15 33.8+£3.7 319484 40.24+-8.8
2H 7 H Feb. 7 56.6 1.1 56.8-+3.0 27.315.1 222424 33.3%£6.9
25 18 H Feb. 18 55.9+1.1 56.2+1.0 23.6+1.4 23.7+4.3 32246.8
2H 28 H Feb. 28 55.2+2.3 55.8+£2.3 25.21+79 22.81+3.1% 34.11+9.5
3H 14 H Mar. 14 547117 54.94+2.0 24.31+8.0 23.0+4.0 353444
3H 24 H Mar. 24 52.8+2.0 52.84+1.8 23.94+5.7 22.7+5.7 36.8111.5
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Table 5. Frost damage of tree seedlings grown in unfrozen soil.

g OH B 3t Frost damage
¥ o fit B Position of bud Number
: studied ' | % Number %
B’ #  Terminal bud . 105 . — —
1 O EE &R ¥  Whorled buds . 243 — —
of 1 yr. old stem E # Upper part 173 — —
- R # Middle part 139 —_— —
F # Lower part ' 135 — —
"o & 49 - -
EO® Terminal bud O
Upper part o 18 . _ E B
Other buds ’
H I
P ﬁ .O ﬁg B EER Terminal bud 52 . o
osition of shoot. Middle part % o f :
of stem Other buds . - -
H ¥ 55 . .
T B Terminal bud
Lower part K o ft 10 . _
Other buds
. B K £ & Whole tree seedling 105 — —
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Table 6. Frost damage of tree seedlings grown in unfrozon soil and wound.
#t A M B 3 Frost damage
¥ o fif & Position of bud Number o
- ) B L S ﬁ‘gj.udied {8 % Number %
H| #  Terminal bud 105 2 2
42 ¥  Whorled buds 240 10 4
1RO
of 1 yr. old stem +  # Upper part 192 10 5
i ¥ Middle part 108 2 2
T # Lower part 104 1 1
Eoom Terminal bud 57 - 2 4
Upper part X o M 18 _ .
Other buds
1 =’ =3
’E? _{D fr & ] B Terminal bud 60 2 8
Position of shoot. | Migdle part i o M
of stem Other buds 21 — —
" *
‘F # | Terminal bud 59 2 3
Lower part E o i
Other buds 5 1 20
B K £ & Whole tree seedling 105 2 2

BT7& IHENROBERE

Table 7. Frost damage of tree seedlings grown in frozen soil.
' Bt A U 3 Frost damage
# o© fif B Position of bud Number o
stadied | M Number| %
B # Terminal bud 105 % | 93
1 4RO R £ i Whorled buds 231 214 93
of 1 yr. old stem E # Upper part 224 175 78
i ¥ Middle part 119 79 66
T #¥ Lower part 133 46 35
H ¥
E # Terminal bud Lt & 9%
Upper part * o b
Other buds 33 31 9
E. E=2
&, ,D o & =2} = Terminal bud 63 61 97
Position of shoot. | Mjiqdle part o i
of stem Other buds 11 8 73
H * '
F = Terminal bud % 5 58
Lower part E o i
Other buds 7 6 8
# K £ & Whole tree seedling 105 44 42
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Table 8. Forst damage of tree seedlings grown in frozen soil and wound.
#t H OB ®# 3 Frost damage
¥ o fif B Position of bud I:tlil!fl]ibeedr 1 % Number %
T % Terminal bud | 101 93 92
1EEEDEM e ¥  Whorled buds 217 201 93
of 1 yr. old stem E ¥ Upper part 194 147 76
o #  Middle part 134 86 64
T # Lower part 147 76 52
# Terminal bud 66 62 94
Upper part o
Other buds 18 18 100
, H 2
ﬁ_ .O o & mh P Terminal bud 49 47 %
Position of shoot- | Middle part * o fi
of stem Other buds 10 9 90
H D
T = Terminal bud 8 54 64
Lower part X o f8 .
Other buds 2 1 50
B K £ & Whole tree seedling 101 51 50

X THEENz L AAROFEEIRE

Table 9. Frost damage of tree seedlings grown in frozen soil and not exposed to sunshine.

. A K # t Frost damage
¥ o fif @ Position of bud l:élégibe%r E%% Number‘ %
® ¥ Terminal bud 105 | 63 ] 60
LEEO T & ¥  Whorled buds 223 129 58
of 1 yr. old stem £ #  Upper part 211 101 48
i # Middle part 117 45 38
T # Lower part 98 24 24
H *
- # | Terminal bud 72 43 60
Upper part x o b
Other buds 4 26 63
" #*
ﬁ% ,O o & H = Terminal bud 46 2 46
Position of shoot. | Middle part oo
of stem : Other buds 8 3 38
T 3 Terminal bud 57 19 33
Lower part E o b
i Other buds 8 1 33
B K £ & Whole tree seedling 105 30 29
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Summary

Two years old Todo-fir (Abies Mayriana) seedlings were planted about the
middle of November in wooden box of 90 centimetres square and 30 centimetres in
depth ; 225 tree seedlings for each wooden box. Except 56 tree seedlings around the
edge of the box, 169 tree seedlings were used in this study.

In Treatments I1I and IV, soil had been frozen from about early January to
March 12th, while in Treatment V, from about late December, 1957 to late March,
next year. Atmospheric and underground temperatures were reported in tables 1,
2 and 3.

In Treatments I and II, the temperature in the soil under 15 centimetres was
regulated at 10°C and when it was cold, the surface of soil froze slightly.

In Treatments II and IV, tree seedlings were exposed to the wind of 3.26 metres
per second from January 30th to March 10th by fan; two hours for each day.

In Treatment V, tree seedlings were not exposed to the sunshine being shaded
by the covering of reed-blind.

Table 4 shows moisture percentages measured at the top of 8 tree seedlings.

When soil was frozen, almost all the terminal buds of stem were damaged
and 429 of tree seedlings died.

The moisture percentage of tree seedlings grown in frozen soil and wound
decreased more strikingly after the exposure to wind and 50% of those tree seedlings
died.

Tree seedlings not exposed to the sunshine were less damaged, although soil
was frozen. In Treatment V, the moisture percentage of tree seedlings decreased
less than that of Treatments III and IV, 40% of terminal buds of stem have
survived and only 29% of tree seedling died.



