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Interrelationship of Gibberellin and Ethrel in the
Flower Bud Formation and Growth of Conifers

Hayato Hasuizume

Summary

The effects of a single treatment of ethrel (2-chloro-ethane phosphonic acid )
and the combined treatment of ethrel and gibberellin (GA) on flower bud formation
and growth were examined, using seedlings or trees of seven coniferous species.
In foliar application, ethrel was used at the concentrations from 100 ppm to 2,000
ppm. The results obtained are summarized as follows:

1. Although GA markedly promoted the flower bud formation of some species of
the Taxodiaceae and Cupressaceae, a single treatment of ethrel did not induce
the flower bud formation of conifers, However, ethrel was found to enhance GA.
induced flower bud formation in one-year-old seedlings of Cryptomeria japonica
and Chamaecyparis obiusa at concentrations of 500~1,000 ppm, when applied to-
gether with GA.

2. Foliar application of ethrel at the concentrations from 100 ppm to 2,000 ppm
had no great influence on the height growth of conifers. However, ethrel was
found to inhibit markedly the promoting effect of GA on the main-stem elongation of
one-year-old Cryptomeria japonica seedlings at concentrations of 500 ppm or a-
bove when applied together with GA.

3. Regarding the interaction between GA and ethrel, it seemed that ethrel helps
the action of GA on flower bud fromation but acts antagonistically to GA on main-
stem elongation.

4. The effect of the combined application of GA and ethrel varied with tree age,
and it was distinetly recognized in young seedlings.

5. In one-year-old seedlings of Crypiomeria japonica, a great number of adven-
titious buds or shoots were formed by the combined application of GA and ethrel.
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Table1. Effect of foliar application of gibberellin and ethrel on flower bud formation in

15-year-old trees of Cryptomeria japonica
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LB 1R 0 HEE R N 152 0 #EfE 5 43
No. of male flowers per branch No. of female flowers per branch
Treatment
(ppm) Treel | Tree2 | Tree3 |Average| Treel | Tree2 | Tree3 | Average
GA100 145 376 452 324 104 5 60 56
GA100+Ethrel 100 113 335 544 331 68 11 70 50
GA100+Ethrel 500 146 275 411 277 94 3 76 58

% Shown by the number of clusters.
Notes 1) In every treatment, two branches per tree were used.
2) Foliar application: GA, July 14~Aug. 13, 3 times; ethrel, July 20~Aug.

14, 3 times.
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Table 2. Effect of foliar application of gibberellin and ethrel on flower bud formation in
15-year-old trees of Chamaecyparis obiusa

Treatment No. of male flowers per branch No. of female flowers per branch

(ppm) Tree 9 | Treel0 | Treel2 | Average| Tree9 | TreelQ | Treel2 | Average
Untreated control 600)1,318]1,577{1,165 7 49 27 28
GA100 942 (1,860 2,574 | 1,792 1 18 22 14
GA100+Ethrel 100 5412,31212,642| 1,669 0 27 25 17
GA100-+-Ethrel 500 013,022 3,111 2,044 0 16 27 14
Treed4 | Tree5 | Tree6 |Average| Treed | Tree5 | Tree6 Average

Untreated control 371(11,868)| 2,598 1,612 12 50 35 32
GA300 3,851{2,960|1,577| 2,796 171 20 4 65
GA300+Ethrel 100 2,89011,81413,359) 2,688 149 3 8 53
GA300+Ethrel 500 2,297 12,120 3,410 2,609 52 3 6 20

Notes 1) In every treatment, two branches per tree were used.
13, 3 times; ethrel, July 20~Aug.

2) Foliar application: GA, July 14 ~Aug.

14, 3 times.
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Table 3. Effect of foliar application of gibberellin and ethrel on flower bud formation in
10-year-old trees of Thujopsis dolabraia var. hondai

No. of male flowers per branch No. of female flowers per branch
Treatment
(ppm)
Treel Tree?2 Treell | Average | Treel Tree 2 Treell | Average
Untreated control 71 0 0 24 1 0 0 0.3
GAR0O 922 | 1,408 759 | 1,030 27 63 1 30
GA200-+Ethrel 100 876 914 832 874 24 16 2 14
GA200-+Ethrel 500| 1,068 841 940 950 28 9 0 12

Notes 1) In every treatment, two branches per tree were used.
2) Foliar application: GA, July 14~Aug. 13, 3 times; ethrel, July 20~Aug.
14, 3 times.
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Table 4. Effect of foliar application of gibberellin and ethrel on flower bud formation
one-year-old seedlings of Cryptomeria japonica (an experiment in 1973)

n

% of seedlings with No. of flowers per
Treatment No. Of_ flowers seedling
) seedlings
(ppm treated 3 2 2 * 2
0, 0,

GA50 15 80/0 20 % 31.9 1.2
GA50+Ethrel 100 11 82 27 29.5 2.0
GA50+Ethrel 500 10 100 50 62 .4 2.8
GA200 15 93 73 75.7 9.3
GA200-Ethrel 100 9 100 33 64 .1 5.6
GA200+Ethrel 500 177, 94 100 56 .5 30.4

% Shown by the number of clusters.
Foliar application: GA, July 14~Aug. 13, 3 times; ethrel, July 20~Aug. 14, 3 times.
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Table 5. Effect of foliar application of gibberellin and ethrel on flower bud formation and
flower development in one-year-old seedlings of Cryptomeria japonica (an experi-
ment in 1974)

75 A EDRE (h8%)

L # 1t % R $(3 ¥ =% | Flower development (% of seedlings)
ALE I\’J‘*‘ vi;ﬁ % of seedlings| No.of flowers | 0 #7E |- e
Treatment Seo‘;;_ with flowers | per seedling I%}ale - B °
(ppm) lings flowers

treated 2 2 per E W8 s F #%|m m

¥ ® |eluster | Normal |[nhibited| Normal [Tohibitod

Untreated control 12 O% 0% 0 0 0 O% 0% O% O%
GA 50 12 100 83 /38.3]11.8 5.8 64 36 73 27
GA50+Ethrel 500 12 100 100 148.8(21.5(10.2 100 0 90 10
GA50+Eth.rell,000 13 100 100 |61.8122.8111.1 90 10 70 30

GAR00+Ethrel 500 11 100 100 (76.9]29.5 8.4 10 90 80 20

GA200-+Ethrel 1,000 12 100 100 {57.4|27.1 7.4 0 100 75 25

% Shown by the number of clusters.
Foliar application: GA, July 22~Aug.19, 3 times;ethrel, July 29~Aug.29, 4 times.
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Table 6. Effect of foliar application of gibberellin and ethrel on the flower bud formation
and growth of one-year-old Chamaecyparis obtusa seedlings

% of seedlings No. of flowers Height growth
No. of with flowers per seedling Seedling
Tr?atment seedlings }tl}?ég:ttaitt_ Growth | Growth
ppm) .
treated ing -time rate
£ £ S 2 of
. treatment
e — D P cm cm )
GA500 15 674’ 0/0 51.6 0 6.0 12.0 200/0
GA500+Ethrel 1,000 12 67 25 208.2 2.3 11.5 15.1 131

Foliar application:GA, July 22~Aug.19, 3 times;ethrel, July 29~Aug.29, 4 times.
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Table 7. Effect of foliar application of gibberellin and ethrel on the growth of one-year-old

Cryptomeria japonica seedlings (an experiment in 1974)

. o TEFDIRE
T-#hD B = - = .
gjiﬂi htﬂ”fo'fif: e | iR | R/ | I/ |Formation of
g e Stem | Branch kR | T |adventitious buds
JNFRK ¢ ot | length Stem Branch
Treniment A length | 1ength | length/ | length/ |y ;s 1 gy
( ) ll?F“E'é“f% HER | MEH Branch | Stem g of 56 H
ppm Seedling Growth | Growth length | length |seedlings |No. of
height at ¢ with adventitious
thg starting rate adventitious| buds per
;tlmte of’L buds seedling
reatmen
cm cm % cm om 7
Untreated control 7.9} 23.5 297 31.4| 15.8| 1.99| 0.50 0 0
GA50 9.2 34.9 379 44,1 13.4| 3.29| 0.31 0 0
GA50-+Ethrel 500 9.2 29.6 322 38.8] 12.4] 3.13} 0.32 40 4.5
GA50+Ethrel 1,000 8.2 21.8 266 30.0| 12.2) 2.46| 0.41 60 9.4
GA200 10.5| 46.0| 438 56.5( 11.9| 4.75| 0.21 0 0
GA200-+Ethrel 500 10.6] 35.1 331 45.7| 13.0] 3.52| 0.28 20 1.2
GA200+Ethrel 1,000 11.71 22.2 190 33.9¢{ 12.9] 2.63| 0.38 67 12.7

Foliar application:GA, July 22~Aug. 19, 3 times;ethrel, July 29~Aug. 29, 4 times.
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1. Effects of foliar application of gibberellin and ethrel on growth and flower bud
formation in one-year-old seedlings of Cryptomeria Jjaponica.
1:A, control; B, GA200ppm. 2:A, GA200ppm; B, GA200ppm+Ethrel 500ppm; C,
GAR00ppm-+Ethrel 1,000ppm. 3:GA200ppm+Ethrel 1,000ppm. 4~5: Formation of
adventitious buds or shoots by dual sprays with GA200ppm and Ethrel 1,000ppm.
6~8:Female flowers formed in the axil of leaves by dual sprays with GA200ppm
and Ethrel 1,000ppm. 7:Upper side of branch. 8:Lower side of branch.
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Flower bud formation in one-year-old seedlings of Cryptomeria japonica and
Chamaecyparis obtusa by foliar application of gibberellin and ethrel.

1: Cr. japonica. A~B, GA200ppm; C~D, GA50ppm-+Ethrel 1,000ppm.

2. Ch. obtusa. A~B, GA500ppm; C~D, GA500ppm+Ethrel 1,000ppm.

5 H-2.
Photo. 2.
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