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The Effect of Photoperiodic Treatment on the
Growth of Japanese Larch Seedlings
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H5 Y HOERERIEDTHRES S B2 L, BEBHERD5C EICX> TR HME
s, EYTMEICES RS B C L MAETH S,

HIwVREE, NEIOBRICL > TEBREEFS & LEAEREIEL, £¥%
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SLPRBRMS OB £ X CHIR, AEAMAOHBICEXIZTEE, BIORBOLEEOEBR
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1. ERIKCHWIch 7= Lariz leptolepis GORD. OFET- 13 1957 FEEET, FEMIL
BEETH B,

2. Ko=) v 70 EHERIC30 FHEBEREOR TS KE LALETFE, 30X20X5cm
O2UOTEE Ny bkt LI HER Fi30cc 5oF D132, B8 L Hi3 1958 4E 5
B25HT, B1EOHERD 110 BEOKAH I TRFETR LD, BELISY

FRATIABERILES, REVBBISL T TRERT WMIFE HREOMK
BBOEORAZRLFN, Table 1. The chemical composition
of nutrient solution..
3. TH5BICRES800cc DKy b i ‘
5 KSOHMY, 81 ROEERE TR (NHISO Slmg)
DO, DRI WT K KH,PO, 5
BETo1, AT HEREY VitK—vEBAEE KCl 12
D, THICEZEN Amm ORE ST THELBA MgCl, 20
_ CaCl, 50
U, BTHREEMATHRERBICR T, °
: FeCl, 04
4. KRB S BEHBIER L, BEED ® @ K 14
, o L Distilled water
 OBEBEOREEBELI LHOBRZ, BERE

FOWEMIC 15 53270, WEFKZHEDCEASKy b ICEE L4 O BRE o
oo BRI REBE VTG, 50% ik ) BMER L TREBRA RERELLERER
o, BREBR1ISBWINLILTH 3, ' .

5. HEAMILIEN I 35X55X 45 cm DARICBA L = — M AR TR Licdic
THOBOLOBHOTHSHITAERY AANTIBMOAELEEZ 2,

6. MEMMI7A21E, 8A21BHSMB LKy F T 10 B, 20 A, 30
FRET, 9811 B0SARLA0R 10 B, 20 HETH 5, chd 8HORER & I
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Table 2. Temperature in glasshouse. °C)

2] 5] B OE | R K B i BB | B E

Date Maximum| Minimum Date Maximum| Minimum
195847 A7 H ~ 7 A108 9 A1H~108
July 7, 1958 to July 10 | 309 173 Sept, 1 10 10 26.2 15.3
7 Al1g ~208 9 A11g ~20H
July 11 to 20 303 188 Sept. 11 to 20 241 145
7 A21A ~31A 9 A218 ~30H
July 21 to 31 2656 175 Sept. 21 to 30 195 115
8 A18~108 1081 H~10H
Aug. 1 to 10 298 | 190 Oct. T to 10 183 85
8 A1 ~208 10A11H ~20H
- Aug. 11 to 20 21 188 Oct. 11 to 20 143 6.7
8 A21H ~318
Aug. 21 to 31 26.0 16.7
£ B B 2R
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-TH 21 BGEBERX T, 10 HLEX A8 H 10 BERIC 5 Ath 3 RKLFEA R L1
BBH20BHEIARE ST L 2IMEREED L, €0hm 1A 8H 25 HEMHFEL 2.
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MR- bDTEHS, R2ZNTOXHEHRE 2 OMF OIS Ah 3 RICONTO
METHZ, BBOERIESH 20 AET TR\|LAR &ERERZB VN, ZhDUBEIH 25
HEI CRELERZ PO FHELEEEEEHET TS, ,
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‘Table 3. Growth of tree seedlings. (Treatment series from July 21.)
THGRMEKX | 200 MGEKX | 00 BLER
mci&n%o{z 10 days " 20 days 30 days
treatment treatment treatment -
B R & '
No. of tree seedlings studied 5 4 5 3
£ (cm) .
Height of ctem 139 10.1 7.4 5.1
. £ (cm) . .
Length of coot 213 28.0 217 24.0
B 7 #E % (mm) .
Diameter at root crown 25 24 22 25
e | top 1876.4 1564.2 11194 4638
£ X
3 " 1551.9 1552.8 12978 . 1232.0
ﬂﬁﬂ—% root .
e ES * 34283 3117.0 2417.2 1695.8
' top and root ) - : - o
e # 2 565.5 4812 333.0 164.0
Efn top
i = 3395 333.0 241.2 2124
IS root ] )
e ES G 905.0 814.2 574.2 376.4
top and root . ) - '
_ B -3
S Y top 69.9 69.2 70.3 64,6
vE .
LR 1 78.1 786 81.4 828
_Z"‘v—') = IOOt
r\.s & é ﬁ: ’
b= top and root 736 739 ‘ 76.2 718
T/R £ (%) ,
TR ratio on dry weight 166.6 1445 138.1 772

KIZEEEEE, 20O FROKBIICA-T, RO D241 9/ 5 HEEELT 2K
EEZEL, 1035 BEAEERM Uk, 80 RICAEEELE ol 2A0H 1 AR 8 A
20 H~25 HItRFIGEVRIBTH > 7248, 2ORBEUHEL 9 H 20 BIRXEEBR LK,
MO 1A 8 B aALEEIEL U hott, 85 156 H~9 A5 ARMEMELS, 95
10 B~25 B D X AR LR, RBOERIZT A 25 BEEVERE S0, 84
0 AEIDBUHEREEHS>TNS, o

30 PRAMEX T2 8 B 10 HEIC 1 AMIEL, RO D 4Kth3 A3 8 A 10 HEAF %
BB Lz, M0 1 KA 10 BB RTEAFEABR LI, 98 20 BERFE L, %%
RBLEHABZOF 3 MELTHREMIC A>Tk, RBOLRETA B HEDSPPE
MEmoTeH, 820 HESSHUMENRKLERD, 9 ARES TEERRI TV,
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Fig. 1. Growth of tree seedlings on control basis.

(Treatment series frorr} July 21.)
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FHRE R REENEE LS50S 5em U EMN2REETH S, 10 ABLER Tk
#5cm, 20 BERILER CEH2em2REEE LT3, ChREFOEREETLRA
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X D#120%, 30 A MIER 22 13% B8, RPOEREE TR EER T 10 BREILEK A8
mIEX - AEETH D, 20 ARAEK, 30 0L I3 EAEX D 71%, 63% Tivis
DV, BERIEILOBDRB Aok, CHREEHRICAONS XS KRELAEME
F BB RRBEARI TV itk 3, KRBT TR MELESE
WEEDTHRENEE L BAERMNSE SN, BETE 10 ARILEK, 20 BRMEX X
WX - FRETH 55030 B HABER TR, BLEKH69.9% icht L 64.4% & 0048
KEBEBLVH, ChiR8AKAFEER LT EDLHTHS, T/REZI0EM, 208
REALEEX T 14 T AEK ORI 85% TH D, 30 B ALK Tt 0.8 THMIEX O 33%
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Table 4. Height growth of stem and elongation of roof.
(Treatment series from July 21.)
(1) #®E Height growth of stem (mm) )
Date X 0B MMEKX | 208 MK | 30HfgAEK
A g 10 days 20 days 30 days
Month Day Control treatment treatment treatment
il 5 2 2 3 2
10 2 2 4 2
15 5 6 7 5
20 8 9 9 8
25 12 12 12 12
30 15 1_7 17 17
W 5 22 23 21 23
10 31 26 25 26
15 41 30 29 26
20 48 32 29 26
25 - 60 35 30 27
30 .69 39 32 27
X 5 78 48 - 32 27
10 88 57 33 27
15 96 67 36 27
20 104 72 41 27
25 108 76 47 27
30 108 - 76 50 27
X 5 108 76 50 27
10 108 76 50 27
(2) #E£ Elongation of root (mm)
B Date W E R | OBMAEK | 0BMLEX | 30HHLER
A 5 10 days 20 days 30 days
Month Day Control treatment treatment treatment
VI 5 59 62 .57 56
10 68 84 60 65
15 85 103 70 84
20 104 121 86 99
25 122 139 100 116
30 138 153 110 125
| 5 155 168 118 135
10 172 184 127 144
15 182 193 139 150
20 196 208 151 162
25 212 233 176 189
30 221 248 192 202
X 5 231 262 206 219 -
10 235 271 214 231
15 237 282 222 237
20 241 291 226 247
25 242 297 231 252
30 242 1297 233 253
X 5 243 300 235 258
10 - 244 303 239 260
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Fig. 2. Height growth of stem and elongation of root.
(Treatment series from July 21)
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Lhk, BEoERAER 10 BRGER, 20 B ELABR SEARR O 9% TOPHD,
30 HRIMLER 2 72% & DD R-TV D, MEOERER S ER T 10 B LMK 545
MZ@ 116% T& 1, 20 BRLEX TR EREK &1212F U T, 30 BEQMEX TR
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ORI HMBERBHX TR, WFNdBAEK - ARTERREER L, KREVRILE
WEXIDHSHROIB20HETH -2, ‘

AERREEE, BR, HIRTCRERELELBRLEABRETHYD, EBEET
10 HEAER BMELTEKX, 20 AABEK I D90 S 3BETH 3,

NIoRREEZRZE, THA2L AL NE LEBE, BEMOAFEHMREE S 2010
210 BRSO LB T+ T, MEHBHEN 20 B TEEEDL B8, BRICAEE DL O
BURBAR SN IC i3 #0.30 RO RBESKETS 3,
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Table 5. Growth of tree seedlings. (Treatment series from August 21.)

W X | OO RAEK | 0ARAEK | DOEBER
Control 10 days 20 days - 30 days
treatment treatment treatment
gt & X %
No. of tree seedlings studied 5 3 5 5
£ (cm) .
Height of wers 139 9.8 102 105
Length of oo™ 21.3 260 2.7 218
] 7t H # (mm)
Diameter at root crown 25 24 ) 2.3 21
B "o F 1876.4 15989 15445 11289
\1'6
" 2 L T 1551.9 1877.3 14300 1086.1
Hsl & " \ |
e op and rock 34283 - 34762 2975.0 22150
— # %
£ top 85 499.2 5092 1046
LH Ko 3395 3046 335.9 249.1
ol - Eaa
@S % dreat | w80 | a8 845.1 6537
€ % top 699 68.8 en0 642
[ . ’ : : .
L B 781 790 765 711
-E-.g g s " - . :
s, top and rock 73.6 743 716 . 705
“T/R ® (%) S . _
TR vatio on dry wewht 166.6 1265 151.6 162.4
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Fig. 3. Growth of tree seedlings on control basis.
(Treatment series from August 21.)
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‘ E%M%avtVﬁévv,7477,&?M@ﬁ377,ﬁ#??KODTﬁkK
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Height growth of stem and elongation of root.

(Treatment series from August 21.)
(1) ®E Height growth of stem (mm)

o F)

Date K & B X 108 AKX | 20HEAEX | 308 [AEX
A 5] 10 days 20 days 30 days
Month Day Control treatment treatment treatment

Vi 5 2 1 2 2
10 2 3 4 4
15 5 4 7 7
20 8 8 10 10
25 12 11 13 13
30 15 14 18 18
) 5 22 19 26 24
10 31 27 32 32
15 41 35 43 42
20 48 42 52 52

25 60 53 63 63 .
30 69 60 73 72
X 5 78 67 81 79
10 88 71 85 81
15 96 71 86 82
20 104 73 86 83
25 108 73 86 83
30 108 73 86 83
X 5 108 73 86 83
10 108 73 86 83

(2) #BE Elongation of root (mm)
H Date R o E X I0HMMEX | 208 BREX | 30HuEX
10 days 20 days 30 days
Month | Day Control treatment treatment treatment

Vi 5 59 59 61 59
10 68 72 67 72
15 85 85 82 86
20 104 105 103 95

25 122 122 118 109 -
30 138 138 135 123
| 5 155 154 149 144
10 172 173 163 161
15 182 185 178 171
20 196 202 194 180
25 212 217 206 190
30 221 226 215 198
X 5 231 231 219 204
10 235 242 224 212
15 237 254 230 220
T 20 241 264 237 225
25 242 272 241 232
30 242 277 244 232
X 5 243 277 244 233
10 244 282 248 236
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Fig. 4. Height growth of stem and elongation of root.
(Treatment series from Aug. 21)
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75 21 FREBH TR & 2KOAKESDTHEASHL, 85 20 B
FRBEAA T 12 30 RULIRAE b A KEAEN T &b D, —EO B AR REE R Ui
BOBEMEZ 20 BRIV ETHLBEROREOABALSES, HEE S MO TRV
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Table7. Growth of tree seedlings. (Treatment series from September 11.)

TOR [ LK 205 BAAEX

" C%nt?;l X 10 days 20 days

) treatment ! treatment

No. of tree seedlings studied 5 3 4
£ (cm) ,

Height of stem 139 145 : 145
£ (cm) , -

Length of root 21.3 20.8 20.6

W o BEH & (mm) ;

Diameter at root crown 25 26 "24

22 top 1876.4 19636 1720.1

E3 .

ME oot 1551.9 17197 1438.3

1 . .

I S t 34283 36833 3158.4

top and root : . . g

— # = B ) ~

E 3 " top . 5655 6346 584.7

m 5 B 3395 399.6 306.3

=y
3 .

) étop and rock 905.0 1034.2 8910
sy F oo F 69.9 67.7 . 660
R
ig 3 B 781 76.8 787

0

NS PN -

s top and roof 73.6 71.9 71.8
T/R ® (%) s o ‘
T-R ratio on dry weight 1666 1588 .7 . 1909
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Fig. 5. Growth of tree seedlings on control basis.
(Treatment series from September 11.)
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REIZG 2 DF THREHICAD, HELFLHE 2REENS ONT,

8H 21 BB T, VTN UBEBKBHN20 BT, $HOLEAMIONIS A
BOAHEHRL 2O % TRRMICA > 72,
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Table 8. Height growth of stem and elongation of root.
(Treatment series. from September 11.)
(1) 38 Height growth of stem (mm)
B e o E X | 0AMAEX | 20HELER
A B © 10 days 20 days
Month Day Control treatment treatment
vi 5 2 1 2
10 2 2 4
15 5 4 7
20 8 8 12
25 12 12 16
30 15 17 20
' | 5 22 25 28
10 31 33 38
15 41 44 50
20 48 53 61
25 60 65 74
30 69 75 82
X 5 78 86 9
10 88 97 102
15 96 108 111
20 104 118 118
25 108. 121 120
_ 30 108 121 120
X 5 108 121 120
10 108 121 120
(1) #£ Elongation of root (mm)
Date o om X 0HMAEK | 20HEAEK
" =] 10 days 20 days
Month Day Control treatment treatment
Wi 5 59 53 61
10 68 68 67 -
15 85 81 78
20 104 90 94
25 122 103 105
30 138 118 126
w 5 155 136 139
10 172 146 156
15 182 157 164
20 196 175 177
25 212 186 190
30 221 197 200
X 5 231 205 208
: 10 235 214 214
15 237 220 218
20 241 227 . 223
25 242 232 227
.30 242 232 229
X 5 243 232 230
10 244 232 231




4)

5)

HERER Y7 < vEEOLF I XTEE (5H - # - ®I) 297

[ . A S a S o e o e e e
, 10 20 30 10 20 30 10 20 30 10
- July Aug. Sept. Oct.

Control

e —=— 10 days treatment
‘10 F ‘\ ------ 20 days treatment
p X Bud formation

ALY o

19

20}

24}

M6 #= #F £ & (YALER)
Fig. 6. Height growth of stem and elongation of root.
(Treatment series from September 11)
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Summary

Seeds of Japanese larch were planted in vessels of quartz sand on May 25, 1958.

Larch seedlings were transplanted to nutrient solution in 800 cc capacity glazed pot
on July 5; five seedlings were placed in each pot.

The nutrient solution was renewed at intervals of five days and was aerated before
and after the renewal.

The larch seedlings were left in a wooden frame covered with black vinyl cloth
from 5 p.m. to 8 a.m. of the following morning. The date and period of photoperiodic
treatment were as follows:

Photoperiodic treatment with' 9 hour day for 10, 20 and 30 days from July 21.

Photoperiodic treatment with 9 hour day for 10, 20 and 30 days from August 21.

Photoperiodic treatment with 9 hour day for 10 and 20 days from September 11.

The principal conclusions which can be drawn from this study are as follows.

1. Larch seedlings treated with 9 hour day from July 21 form buds in about 20
days after the beginning of photoperiodic treatment. However, larch seedlings treated
for 10 and 20 days unfold their buds and grow again. 4 _

2. Larch seedlings treated with 9 hour day from August 21 form buds in about
20 days after the beginning of photoperiodic treatment, that is, 15 days sooner than
those of control do. ‘

3. Larch seedlings treated with 9 hour day from September 11 form buds about
5 days sooner than those of control do.

4. Photoperiodic treatment from July 21 and August 21 is accompanied by a
decrease in height growth. .

5. The elongation of root is not affected by photoperiodic treatment.
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1958 £ 10 A 15 B i B4,
Photo 1. 7 A 21 HMSEBAK
Ebb ‘
30 HEAER, 20 BREAEK, 10 B EARK, SaEX,
Photo 2. 8 A21 BBBK
Ebd ‘ _ :
30 B EMEK; 20 BEAEX, 10 BEABRK, S0EK,
Photo 3. 9 A 11 FjumpssK
EDpb _
20 H AEK, 10 BEAER, SAERK,

These photos were taken on October 15, 1958,
Photo 1. Treatment series from July 21.
From left to right: :
30 days treatment, 20 days treatment, 10 days treatment, Control.
Photo 2. Treatmént series from August 21, . ‘
From left to right:
30 days treatment, 20 days treatment, 10 days treatment, Control.
Photo 3. Treatment series from September 11.
From left to right:
20 days treatment, 10 days treatment, Control.
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