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Fig. 1. Changes of elongation force with

time after measurement.

Length of seedlings before mea-
surement.
lem

-=-- 3em - 5em

BWARLZZ L, FE2ORBNLELLEESD D
tEZ6NA, T FY (Goeschl et al., 1966),
7 % (Garner and Bowen, 1966) 8L "% 1 X
(Knittle and Burris, 1979) ®O3FiE 2 2B\ T,
WHEM LA DL ARFITE L REATEAT 5K IH
LHANTVEY, KERIZBIT M ORBEIC
LHIEZOTHREORERINEE L THEDOTIE WD
LEZOLNS,

2. HMHARE (FERE) (CH#LUAFE R TESS
DX

Fig. 21TRL72 4912, BS3ecm OEHER D
FILZ T, THREOKRSIZBEHHETI TIILALE
L Twihoids, HEX (HdEE) OFiFTx
T, THEOKR S IZLHESHME I SHE4IZKE S
%0k, 120 E G S 2BIIHAL, 24BEEZIZIE
EMBX D156, 48RFBHZIITHL8/IEL L.

3. NEERUAEFEZAIPLOIFLURE

Iy FYOFERTIE, WEHHAMLRAEZZITS
b, FE#MORERIZEL o THFIEZ LD FL V5
AR ATLEHEIN TS (Goeschl et al.,
1966). Fig. 3zt hif, EWEXORE 3em O
FIEZPODOIF L U EARIIERMMKBEKURE B
13#12n], 488 B i3#925n] TH o 7225, WEX D
FIEZPOOIF U BAERIZOHERIE 4 BEE#ED S
TAICHER LD, SHMBDSIZEL (ML, 24



A XF Iz oM, BEMOLERKE T FL > 23

10 r r
—_ H Unrestricted
NE

8
E [J Restricted
wn
w
(<]
c
-
L 6 r
L
+—
=
¥
o
8
e 4r
>
T
2! -

0 4 8 12 16 20 24 48
Hours after restriction

Fig. 2. Changes in hypocotyl thickness
with the time after restriction.

Table 1. Hypocotyl enlargement with or
without restriction and ethylene re-
moving agent*.

Hours after restriction

Treatment 24 48
Restriction,-EA**  8.15+0.59 9.924+0.66
Restriction, + EA 7.06+0.83 8.57+0.64
Unrestriction,-EA  5.61£0.19 5.44+0.50

*. Cross sectional area in the thickest por-
tion of the hypocotyl (mm?).

**: Ethylene-acetaldehyde removing agent
(Osajima et al., 1983)
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Fig. 3. Changes in ethylene production
by a seedling with the time after
restriction.
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hypocotyl thickness (A) and ethylene
production (@) in soybean seedlings.

e r =0.611***
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Relationships among ethylene
production, hypocotyl thickness
and maximum elongation force.
Ethylene production and hypo-
cotyl thickness was from the re-
stricted seedlings.

***. Significant at 0.1% level.
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Summary

Elongation force (Ef) exerted by a seedling may be the most important factor for suc-

cessful emergence under soil crust condition.

In this paper, soybean seedling Ef was

measured and its relations with seedling ethylene production and hypocotyl enlargement

were investigated.

The Ef exerted by a seedling increased dramatically with about 4 hours after setting
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the tip of seedling against the force receptor, then the Ef gave a gradual increase and
reached a maximum after 36 to 48 hours although the seedling hypocotyls already bent
after about 8 hours. In those seedlings which were used for the Ef test (elongation re-
striction), hypocotyl diameter became large from 8 to 12 hours after starting restriction.
Further, in the same seedlings, ethylene production increased from 4 to 8 hours after
starting restriction. When the evolved ethylene was removed by ethylene-acetaldehyde
removing agent, hypocotyl thickness was reduced although it was still larger than that
of unrestricted seedlings. The results suggested that, if the hypocotyl elongation is in-
hibited by soil particles or- crust, the seedling ethylene production increases and the
hypocotyl becomes thick, so that results the strong Ef to emerge.



