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Experiment on inhibiting the bud break and lammas shoot
growth of seedlings of Abies sachalinensis MASTERS
by spraying growth substances and so forth

By

Ryoetsu SHIBAKUSA*
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Table 1. Growth promoters, growth inhibitors and respiratory
inhibitors and their concentrations used for inhibiting

bud break of seedlings of Abies sachalinensis MASTERS
in the previous experiments®3)

Growth substances and respiratory inhibitors Concentrations
(ppm)
Growth a-naphthalene acetic acid sodium salt (Na-NAA) 250~ 10
promoters B-indole acetic acid (IAA) 100~ 10
salicylic acid 100~ 10
cinnamic acid 100~ 10
2, 4-dichloro-a-cyano cinnamic acid 100~ 10
2, 4-dichloro-a-bromo cinnamic acid 10~ 1
irﬁll:l%?;tO};S coumarin ‘ 100~ 10
maleic acid hydrazide (MH) 2500~100
caffeic acid 500~100
ferulic acid 500~100
naringenin 500~100
Respiratory urethane 10
inhibitors 2, 4-dinitro phenol 100~ 10
TR nHRR

AEBLT oG, 19246 B2H1L9H 248 THS, EROBMALTRol
AB, 62H, 6A14H, 6 A20H, 6 324 RO 4ETH Y, BALLEN LIV #ED
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Table 2. Growth promoters, growth inhibitors, respiratory inhibitors
and photosynthetic inhibitors and their concentrations used
for inhibiting lammas shoot growth of seedlings of A.
sachalinensis MASTERS in the previous experiments34)

Growth substances, respiratory inhibitors and Concentrations
photosynthetic inhibitors (ppm)
a-naphthalene acetic acid sodium salt (Na-NAA) 500~100
Growth B-indole acetic acid potassium salt (K-IAA) 500~100
promoters 2, 4-dichloro-phenoxy acetic acid sodium salt (Na- 100~ 50
2, 4-D)

salicylic acid 1000~100
cinnamic acid 1000~100
2, 4-dichloro-a-bromo-cinnamic acid 1000~500
2, 4-dichloro-a-cyano-cinnamic acid 1000~500
coumarin 1000~500
irﬁxri(}))‘i}‘:)};s maleic acid hydrazide (MH) 500~100
caffeic acid 800~100
naringenin 800~100
ferulic acid 1000~100
2, 3, 5-trilodo benzoic acid 100~ 50
azelaic acid 1000~500
urethane 1000~500
Respiratory and 2, 4-dinitro phenol 500~100
Ph;’;ﬁ?ﬂﬁtﬂztic mono iodo acetic acid 1000~500
Sankyo Chloro IPC (isopropy! N-(3-chlorophenyl) 500~100

carbamate)

ERBERHIUVEER
BAZEH BB BR

HRBRXO b F v Y HROBFME LAFAROBRFAE LR LA B2 EHMOEEL 2 h
PADOF LG TRELKEREFZRTH L Table3 &7 3,
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Experiment of inhibiting bud break of 3-year-old seedlings

of A. sachalinensis MIASTERS sowed and still retained in
bed by spraying growth promoter and growth inhibitors

Terminal buds in the Buds except terminal
main stem buds in the main stem
Experimental lots
in 1972 Date shown Date shown
Period of the mode of Period of the mode of
bud break numbers of bud break numbers of
( bud break bud break
ppm)
Control 0 5/1 ~5/10 5/5 4/30~5/6 5/4
Na-NAA 100 5/1 ~5/7 6 4/30~5/5 4
a 50 4/30~5/8 4/30~5/6 4
100 5/1 ~5/10 . 5/1 ~5/5
MH 50 5/2 ~5/8 4/30~5/6
10 5/2 ~5/7 5/1 ~5/5
Salicyli d 5/2 ~5/8 5/1 ~5/7 6
icylic aci
AHETHE 29 100 5/1 ~5/7 4/30~5/5 4
Naringent 500 5/1 ~5/8 6 5/1 ~5/6 5
ATIEEN 100 5/2 ~5/8 5 5/1 ~5/5 5
Table 4. Growth of seedlings in experiment of inhibiting bud break
of 3-year-old seedlings of A. sachalinensis MASTERS sowed
and still retained in bed by spraying growth promoter and
growth inhibitors
in 1972
Length | Length [ . Fresh | Fresh
of of zltaxél:;:r weight | weight (Top : root{ Numbers* i_\]uxﬁ}}alers d
stem | root of top |of root| ratio |of seedlings ose‘gdli:r(se
(ppm)| (em) | (em) | (mm) | (g) ® &
Control 0 12.2 14.0 2.5 2.07 0.92 2.25 207 2
100 12.3 15.1 2.9 2.25 1.00 2.25 135 2
Na.-NAA
115 12.8 24 1.69 0.68 2.49 163 1
100 10.2 14.7 2.8 1.95 1.10 1.77 71 0
MH 50 10.8 14.8 29 2.25 1.14 1.97 72 0
10 11.7 158 2.8 240 1.25 1.92 109
Salicylic ~ 500 | 98 | 139 27 184 | 099 1.86 101 0
acid 100 112 | 139 2.8 228 | 114 2.00 114 1
X . b00 9.2 144 27 1.76 1.00 1.76 88 0
Naringenin
100 105 16.1 2.9 L 2.15 1.11 1.94 91 1

* numbers without withered seedlings
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Table 5. Experiment of inhibiting bud break of 5-year-old seedlings
of A. sachalinensis MASTERS in pots by spraying growth
promoters, growth inhibitors and respiratory inhibitors

Terminal buds in Buds except terminal
. the main stem buds in the main stem
Experimental lots
: . Middle date . Middle date
in 1964 }f’ eél%ieglf{ in period of g;eél%‘i :ﬁ in period of
(ppm) u bud break € bud break
Control 0 5/8 ~5/17 5/12.5 5/4~5/10 5/7.0
250 5/11~5/25 18.0 5/6~5/13 95
Na:-NAA 100 5/11~6/1 215 5/6~5/10 8.0
10 5/10~5/18 140 5/5~5/9 70
IAA 100 5/11~5/18 145 5/6~5/9 75
10 5/11~5/22 16.5 5/3~5/10 6.5
Salicylic acid 100 5/10~5/21 155 5/5~5/9 70
+
Cinnamic acid 10 5/8 ~5/17 125 5/4~5/9 6.5
X 100 5/9 ~5/19 14.0 5/4~5/11 75
Coumarin
10 5/8 ~5/18 13.0 5/3~5/13 8.0
MH 2500 5/16~6/3 250 5/7~5/15 11.0
1000 5/15~5/25 20.0 5/5~5/16 10.5
2. 4-Dichloro-a- 100 5/10~5/28 19.0 5/6~5/10 8.0
cyano cinnamic acid 19 5/9 ~5/24 165 5/6~5/12 9.0
5 4-Dichloro-a- 10 5/10~5/22 160 5/5~5/11 8.0
bromo cinnamic acid 5/11~5/22 165 5/2~5/11 65
Urethane 10 5/11~5/22 165 5/6~5/10 8.0
100 5/14~5/22 180 5/6~5/12 9.0
2, 4-Dinitro phenol / ; f6~5/
5/10~5/22 16.0 5/5~5/12 8.5

SHRX . EEOEIFIL, 5 51 B265 810 B +_THEL, BEAKORHER»RL
AR, 5ALHTHD, XWORIFLADOIL, 4 A30 AL 5 A6 ACBIFEL, ML
BORBELZRLICABL, 5 H4BTH5,

ERREEWEX : Na-NAA 100 ppm, 50 ppm %, FHEFARORHAMEL LA BN, £
BOEFCHHTLHMEIh T35,

SENEHEX : MH 100 ppm, 50 ppm, 10 ppm, + Y F L& 500 ppm, 100 ppm, + Y
vy =y 500 ppm (¥, FEORF CREAFARORBEX/RLICABRS T BHHI AT
W5,

FEhOBEFLNA DZF Tk, MH 100 ppm, 50 ppm, 10 ppm, + V 5L 500 ppm, + Y v %
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=v 500 ppm, 100 ppm#Ai, BAHFAROEHELRLI-FHCEWT2~1 BH S T3,
ARWEHGEHNS P ADI A28 Bk, BARRXEY M- THERORS, EX, HTH
DEX, BX, B, TR EZEYRIELIH, TOFEXFRTH L Tabled i3, WRX &
H# L € MH 100 ppm, + Y LB 500 ppm, F ¥ v 4 = 500 ppm &\ T, # LHOE X,
BINETFHH UM, KEREIRDLRIL,
BEF T, 1964 Tl B HEL 5 FELED F F =Y ROWTOEREATIC X 5 HHFEH
HERBR O R4/~ T L Table 5 L7 5%,
KU g
AEWEBACE D P P YHROKBOHFRBOMBELERRT S & Table6 L7525,
RIS RN D - e Fdhit, EREEWHE O Na-NAA, £ERMEHED MH <5
wiz, T, HRE D 670% i2xtL T Na-NAA 100 ppm @ 29.8%, MH 100 ppm 040.7%
THoTz,
EEWBEOBMHRY A » BREROERRAEX TlhoT, HMERORS, BEX, HE,
THOREX, BX, TIRERZHEL D, TOKEXYERRTDL Table7 &5,
SHEX 1z b8 L €, Na-NAA 100 ppm, MH 100 ppm %2, # E#, TR T4HERE
- Thious,
Table 6. Experiment of inhibiting lammas shoot growth of
3-year-old seedlings of A. sachalinensis MASTERS

sowed and still retained in bed by spraying growth
promoter and growth inhibitors

Experimental lots Concentrations aﬁﬂ;r;g:hvgitt};

n 1972 (ppm) (%)
Control 0 67.0
Na-NAA 100 29.8
. 50 57.2
100 40.7
MH 50 63.4
10 61.1
500 68.0

Salicylic acid
100 58.5
. . 500 67.7

Naringenin

100 70.7
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Table 7. Growth of seedlings in experiment of inhibiting lammas
shoot growth of 3-year-old seedlings of A. sachalinensis
MASTERS sowed and still retained in bed by spraying
growth promoter and growth inhibitors

in 1972
Length | Length | . Fresh | Fresh
of of lzlta%l:::r weight | weight |[Top : root| Numbers* Olf\ll,lvrirtl}}:::: d
stem root of top |of root| ratio |of seedlings eedlings
(ppm) | (cm) | (em) | (mm) | (g) @ ® &
Control 0 9.6 17.0 29 2.24 1.23 1.82 85 1
100 104 16.0 3.3 2.38 1.28 1.86 90 0
Na-NAA
50 9.2 149 2.8 191 1.13 1.69 82
100 115 17.3 3.2 2.94 1.51 1.95 88
MH 50 | 103 | 147 2.8 197 | 103 191 109
10 111 16.9 3.1 2.50 1.36 1.84 88
Salicglic 500 | 103 | 160 | 30 218 | 108 | 202 88
acid 100 | 106 | 161 2.8 223 | 120 1.86 100 1
X . 10.3 15.9 2.6 1.80 0.98 1.84 93 2
Naringenin
100 10.7 165 29 215 1.14 1.89 95

* numbers without withered seedlings

¥ "

EEWBESOBMICL T, P F=YEAROHEER X CKBONHRARE TR, 40
DRBHER L ZNUMO—BEORBER L X GbETELDHDLRDI IS,

1. P F=YEAROHEFENHCHEDOD XKD LEBER, -7 2L vEBR Y — % (Na-
NAA) 100 ppm, ~v 1 vEe F 52 » F (MH) 100~50 ppm, + %/V&_@O ppm, > U v 5
= 500 ppm T F, AEMO TR EORE, MENHOBRIESD 5 AEEYET S,

ARYERA» L5 H ARCHRDOERAE XTIt 7op%, MH 100 ppm, + Y 515
500 ppm, + ¥ v % = v 500 ppm ThFhic EHOERZTEH I,

UEDFEBRERNS, BTIHFAHHNEND Y ELLDIL, Na-NAA 100ppm TH5 &
Zzbh5,

Na-NAA 100 ppm (¥, FEOEFICE\ T I0~10 HEAZEFEXHHL, TEWOEZELUSAD
FETIL20~10 HEEFXMFIL o 3B - T,

PR =Y EAOBREERBRME, FLiRick\ 58 Ea 15 BRIV 2 #EEXh B, Na-
NAA 100 ppm OfFER L EAROBY b ¥ A bR Tz, V7 &b 10 BEBAFEYMFH X ¢
BT ENTEDLHIRBLRS,

2. FF=YEROKBUHFACHE O H - - EH & BEX, Na-NAA 100 ppm, MH
100 ppm, + Y ¥ -8 500 ppm, + ¥ v ¥ = 500 ppm TH - 1=, %%;%OC}'LJ;U;Q?EEM,
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REXET S,
ERWEFOBMAL LR A~ » ABRCERKOE R FAERX T/ 7os, MH 100 ppm &
+ ) FAFER 500 ppm TiE, LR IO TP TEBERE N LB3H 5,
3EIOHABIZ T 5 Na-NAA 100 ppm BRBRE OMMOEARSUL, &40 333% Th D,
NBEOKMEOHARBUL, 615% Thic h KB HIHIL 7,

Bl A X ®
1) EHEME— - EEBEB: BN RIZ I F~voF oL EYWHO B HHILE®E 135, 79-84
(1964 a). ‘
2) BWEEHE— - LEAN - MEEH: EWARTC LS P~ v ESMERR. By 135, 85-87
(1964 b).

3) REAN: £REEVH, ERVHHE, PRIEEVES IO ARBEEWEEHC IS F~ v HR
ORF R X UKEUCIHRR. AL S 20 5, 149-151 (1971).

4) REARN: ERPEIVEHEHESORFC LD+ F~ v KM M KRB, & 76 B AMKE, 199-
201 (1965 a).

Summary

Experiments of inhibiting the bud break and lammas shoot growth of seedlings of
Abies sachalinensis MASTERS by spraying growth promoters, growth inhibitors, respiratory
inhibitors and photosynthetic inhibitors were undertaken. Results of the present exper-
iments and a series of the experiments undertaken previously were summarized as follows.

1. Substances and their concentrations effective in inhibiting the bud break of
seedlings of A. sachalinensis MASTERS were a-naphthalene acetic acid sodium salt (Na-
NAA) 100 ppm, maleic acid hydrazide (MH) 100~50 ppm, salicylic acid 500 ppm and
naringenin 500 ppm. Their higher concentrations than those dameged seedlings even if
they inhibited the bud break more.

The investigation about the growth of seedlings were undertaken about 5 months
after spraying growth substances. The growth of top of seedlings was slightly inhibited
in MH 100 ppm, salicylic acid 500 ppm and naringenin 500 ppm.

From the above ekperimental results, the most effective and safest growth substance
in inhibiting the bud break of A. sachalinensis MASTERS was considered to be Na-NAA
100 ppm. Na-NAA 100 ppm inhibited 9.0~1.0 days in bud break of terminal buds in
the main stem and sometimes 2.0~1.0 days in bud break of buds except terminal buds
in the main stem.

It is considered that the dangerous period of A. sachalinensis MASTERs by damages
of late frost is about 15 days at the beginning of May in Sapporo and the spraying of
Na-NAA 100 ppm in combination with the root cutting of seedlings inhibited at least
10 days the bud break of seedlings of A. sachalinensis MASTERS.

2. Substances and their concentrations effective in inhibiting the lammas shoot
growth of seedlings of A. sachalinensis MasTERs were Na-NAA 100 ppm, MH 100 ppm,
salicylic acid 500 ppm and naringenin 500 ppm. Their higher concentrations than those
damaged seedlings even if they inhibited the lammas shoot growth more.

The investigation about the growth of seedlings were undertaken about 4~11 months
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after spraying growth substances. The growth of top and root of seedlings was some-
times inhibited in MH 100 ppm and salicylic acid 500 ppm.

The numbers of seedlings with lammas shoots in Na:NAA 100 ppm were 33.3% of
total seedlings in three experiments repeatedly. Na-NAA 100 ppm inhibited more the
lammas shoot growth of A. sachalinensis MASTERsS in comparison with 615% in the

control.



