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Relationships among Ethylene Production, Hypocotyl Growth and Emergence in Soybean Seedlings :
Shao-Hui ZHENG, Kazuhiro DAN and Jun INOUYE (Faculty of Agriculture, Kyushu University, Fukuoka 872-81,
Japan)

Abstract : Fifty-one soybean [ Glycine max (L.) Merr.] cultivars having different seed sizes were examined to
evaluate the relationships among ethylene production, hypocotyl growth and emergence of seedlings. Endogenous
ethylene produced by 3-cm tall etiolated seedlings grown in soil with 139, moisture at 25°C was determined by
gas chromatography. After ethylene determination, the same seedling was subjected for measurement of
hypocotyl length and diameter. Ethylene production during 48 hours by a seedling ranged from 5 to 84 nL. among
the cultivars and correlated significantly with seed size, while production varied largely within cultivars with a
seed size of about 200 mg. However, when the elongation of a seedling was restricted by a stopper, ethylene
production from a seedling was multiplied 1.1 to 12.9-fold as compared to that of an unrestricted seedling. The
increase of ethylene production from restricted seedlings was larger in the small seeds in which the seedling
ethylene production was lower under the unrestricted condition. Hig'?a ethylene producing seedlings had thick
hypocotyls seemingly to enable the exertion of strong elongation force, while hypocotyl elongation rate was low
and the time required for emergence was long. However, in a few cultivars, their seedlings were found to require
only a short time for emergence under loose soil conditions though the seedlings produced high ethylene and a
thick hypocotyl against elongation restriction. Those cultivars were considered to be superior for emergence under
various soil conditions, depending on both the high elongation rate and the thick hypocotyl of the seedling.
Key words : Emergence, Ethylene, Hypocotyl growth, Seedlings, Soybean.
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Table 1. Distribution of cultivars in ethylene production of seedlings.
Ethylene production by a seedling during 48 hours(nL)
~10 11~20 21~30 31~40 41~50 51~60 61~70
Non-stopper 8 13 12 9 6 2 0
Stopper* 2 3 3
Ethylene production by a seedling during 48 hours(nL) Total
71~80 81~90 91~100 101~110 111~120 121~130 131~140 nculﬁltki)\?;r%f
Non-stopper 0 1 51
Stopper* 9 5 10 8 5 3 3 51

*A stopper was placed on the top of seedling to restrict the elongation.
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Fig. 1. Correlation between seed weight and

ethylene production of seedlings.
A stopper was placed on the top of seedling
to restrict elongation.
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Fig. 2. Correlation between ethylene produc-
tion and hypocotyl length of seedlings.
Same explanation as in fig. 1.
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Fig. 3. Correlation between ethylene produc-
tion and time required to emergence of seed-
lings.

Emergence was obtained at 25°C and 5 cm
deep sowing conditions, and ethylene produc-
tion was from the non-stopper seedlings.
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Fig. 4. Correlation between ethylene produc-

tion and hypocotyl thickness of seedlings.
Same explanation as in fig. 1.
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Table 2. Ethylene production, hypocotyl growth and emergence rapidity of different seed size seed-

lings*.
Seed size  Seed weight No. of Ethylene production (nlL/plant) Hypocotyl length (cm)
(mg) cultivars NS** Qe+ S/NS NS S S/NS
Small ~200 16 11.0 77.8 7.1 9.2 5.9 0.64
Middle 201~300 25 30.8 99.2 3.2 7.0 5.4 0.77
Large 301~ 10 37.9 98.8 2.6 6.3 5.0 0.79
Seed size  Seed weight No. of Hypocotyl thickness (mm?) Emergence rapidity***
(mg) cultivars NS S S/NS
Small ~200 16 4.7 7.9 1.7 154
Middle 201~300 25 6.8 10.2 1.5 188
Large 301~ 10 8.0 10.7 1.3 222

*Measured after 48 hours growing of 3 cm tall seedlings.
**NS: non-stopper, and S: a stopper was placed on the top of seedling to restrict the elongation.
***Hours from sowing to emergence at 25°C and 5 cm deep sowing conditions.
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Fig. 5. Correlatlion between hypocotyl thick-
ness and time required to emergence.
Emergence was obtained at 25°C and 5cm
deep sowing conditions, and hypocotyl thick-
ness was of the seedlings grown under stop-
per condition.
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