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Morphological Characteristics of Seed Coat and Enzyme
Activity of Aleurone Layers in Soybeans
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ABSTRACT

Soybean seed coat consisted of three layers, and the aleurone layer was attached to the innermost part of
seed coat. It showed the different morphological characteristics with single cell layer compared with many cell
layers in barley aleurone layer. The structural difference in aleurone cell among varieties was not detected
in this experiment. The hole of middle part of hilum consisted of net formed material in order to pass water
and gas. In the experiment, it was not studied whether the var-ieties with hard seed consist of the same
structure or not, but the detailed study on this would be necessary. The activity of acid phosphatase showed
a tendency to increase in process of imbibition in distilled water. There was no significant differer:ce in the
enzyme activity among the varieties tested, but the enzyme activity of Danyoupkong was slightly higher than
that of Hwanggeumkong. In germinability, Danyoupkong is higher than Hwangkeumkong, so it might be
attributed to the higher activity.

There was no difference in acid phosphatase activity between released from the aleurone cell and
accumulated in the aleurone cell from 6 to 12 hours incubation of the medium in the absence of GA,;, but the
difference was detected after 12 hours incubation. And enzyme activity was the highest in the 18 hours
incubation. The increase in the release of acid phosphatase from the aleurone cell would be considered as
passive diffusive effect due to the increase in turgo pressure of aleurone cell. The acid phosphatase released
from aleurone layer increased greatly after 24 hours incubation of the medium in the presence of GA, and the
accumulation within the aleurone cell decreased linearly after 18 hours incubation. The result indicates that
GA, enhance the rate of enzyme release from aleurone layer, suggests that the aleurone cell wall be digested
by the introduction of GA and the digested wall act as the channels for enzyme release.
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Photo. 1. Section of dry soybean seed coat
(Scanning electron microscope at 350
magnification.

Ms : macrosclereid Os : osteosclereid
P : parenchyma A : aleurone

C : cotyledon
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Photo. 2. Section of dry soybean seed coat
(Scanning electron microscope at 1,000
magnification),

Ms : macrosclereid Os : osteosclereid
P : parenchyma A : aleurone

C : cotyledon
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Photo. 3. Section of soybean seed coat imbibed in
distilled water for 48 hours (Light
microscope at 400 magnification) black
arrows show each aleurone cell.

Photo 4. Middle part of soybean hilum showing net
—formed material structure (Scanning
electron microscope at 700 magnifi-
cation) ’
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Photo 6. Section of soybean seed coat imbibed in
distilled water for 48 hours showing acid
phosphatase activity in the aleurone
cells. The dark stained region (black
arrows) and P show acid phosphatase
activity in the aleurone cells and
parencyma cells, respectively (Light

microscope at 600 magnification)

K 6,7 T2AR AR BEAHA = HHBEME
Fal olJel MiHEMEM 9o s W& Acid pho-
sphatase 7} £A& MEE FH4 445t A0S
€ £ 5 A @A 8, 9. olet o]l B EAM
stoe Nele) s BRES NEL HBEM
o) scte] S7kel 2 ARH Aol i @
2 BRY ez BHES

I 1¢ BE AAG UE FEFE Bk
12, 24, 48 A AAAL F EEE Felslod 25
Coll 4 1087k 4347 §1 Acid phosphatase 9
24¢ &4g Aad AR A 7o) Aspghol wfel g
FTFol AT BT EEY 4ol FUkle F
golole)l o] KRE BREYE 39 @RBH
AR AE siwdls) 52 e e AANE F ¢
‘xe T EEAY stedd B4 HRREAEK A
A RS ASEREHE Aol Astgel ol #F

Photo 7. Section of soybean seed coat imbibed in
distilled water for 48 hours showing acid
phosphatase activity in the aleurone
cells, The dark stained region (black
arrows) and P show acid phosphatase
activity in the aleurone cells and
parencyma cells, respectively (Light

microscope at 1000 magnification)

Table 1. Changes in acid-phosphatase activity in
aleurone layer of deembryonated half
grain at different imbibition time

Acid phosphatese

Imbibition (mol - 0.3g"* - 10min?)
hours
Hwanggeumkong  Danyoupkong
12 0.302 0.358+0.002
24 0.359+0.001 0.359+0.005
48 0.396+0.008 0.413
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Photo 8. Section of soybean seed coat imbibed in
distilled water for 72 hours showing
increase in the intensity of acid
phosphatase activity in the aleurone cell
walls and increase in the release of acid
phosphatase from the aleurone cells into
the parenchyma cells. Compared the
photo 6. The dark stained region (black
arrows) show acid phosphatase activity
in the aleurone cell walls and parencyma
cell walls, respectively P : parenchyma.
A : alecerone (Light microscope at 600

magnification)
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Photo 9. Section of soybean seed coat imbibed in
distilled water for 72 hours showing
increase in the intensity of acid
phosphatase activity in the aleurone cell
walls and increase in the release of acid
phosphatase from the aleurone cells into
the parenchyma cells. The dark stained
region of large black arrows and small
black arrows show acid phosphatase
activity in the aleurone cell walls and
and in the parenchyma cell walls. (Light
microscope at 1000 magnification)
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Fig. 1. Changes in acid-phosphatase =zctivity in
bathing medium and in isolated aleurone
layers incubated in the absence of GA,.
The layers were isolated from 6-h-imbibed
half-grains.
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. Changes in acid-phosphatase activity in
bathing medium and in isolated aleurone
layers incubated in the absence of GA;.
The layers were isolated from 6-h-imbibed
half-grains.
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Fig. 3. Changes in acid-phosphatase activity in
bathing medium and in isolated aleurone
layers incubated in the presence of 2 gM
GAs.
—-imbibed half-grains.
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Fig. 4. Changes in acid-phosphatase activity in
bathing medium and in isolated aleurone
layers incubated in the presence of 2 4M
GA;. The layers were isolated from 6-h
-imbibed half-grains.

& Fulcher ® §¢ 4w &y iz ulgz

29 B8y 240] ot25] dlFole} AL Ash-

ford &} Jacobsen ¥ & E¥Est HIREMERE 4T

oA d¥x oz A GL sl upgy-Fo] R

of dgle] E548 AUz ) elFoletm sy

o,

29 33 4 GAs & Hmgt BBEWA g4
o e Yior HeEFH AT MRS L9
wlokAl7] F Acid phosphatase o] EHIB(LE &
E A HeTd HET 2T 2447 7z
t UBEEE Yoo WS Bk YL n
B S4se A+ Aste golst gdovt
24 A7 ) TR PR BERS) V4YYe] F3
& @=L dbedol BB EMRAC) dolgls EE
9 2 #A% MAste AL 2o oG A
e GA; & Aesix ¢ 44 29 13
2§ vlastd & o GA; 7l HIBEMERE Yy
Mk AEERS] W &8-S a2 ®mAlvlE Ay
o GYE oA Aes BHAY Taiz 9 Jon-
es ¥ 2 HIBEREE 48P A2 A7t ol o] 2
HelAd GAE Al2%E Sl EBEHme] E=
& 8olEF v HIHEMERAN4 Acid phosph-
atase o 44L GAel g8 =A XEE W g
T EelE A A PEL gt wE
o £ A4 GA; & HmstA e BE R
g |EE vimste v GA, & MU Kaw
o] 41 Acid phosphatase 8] #E#o] tht £& o
2 el olmt: GAl 27 BES MMM AA fn
KIRBRS G4NE e sl Aow s
S22 goz o] Popol AL u} Foz e fi

-119-



BRI o] 87l
] E

THEY #MiEn S4L ETEHES ABEE®
gice 7 FAsGa BFETM KB BFE
£ Mk SEEERS] B4, & 29 oldl d§tGAs
o Adela oF§-g wmslax L 48] 7L
= 2 #REE BHd e 2

1 FHEEE 3A dFoz F4de Slen A
4 a5l AR 1942 Wdsd A+ A
€ nejo M9} o] o] F9 Egpos F4=
o le A3 o #/ED FHES 23a ol
H4Je] RiEmel polst e HAdEe LB
SolAde far=lx] ookl

2 FHEEY Ay A hrmbiic k4 9 A
&9 Bigel W ae] &olsls gL WAz T4
slo] glen] o]t T2 4¥tko] hard seedoll
d e ol gsle] d& L KRl Ae RHA=HA
ZRoy gtoz o] Fopo & A nel A W
%7t L8 BRI

3 FHWEE F@ke AAstH Acid phosph-
atase 8] €A4uBE SHY A3 A4l ge] A
ol we} BERIEHC] S8l ASE 2gn o
2] g B4 zolsl FFoll & AEitol YdAlq
el Fo] I TN db F& Aot AA
2 GEF] KeTuog BFENol & Qo] o
2 3 kAR BERY B4 loldl glA e F
B

4 GAs & HmshA §L BBREBEAA Acid
phosphatase & 4L 6 A ZHEH 12 A 37HA =
BIHER stos Wad A BB ot 3l
€ Astes A Aolst glo] FAgtent 1247301F
F5 #olrt Jepdam 18 A EEBEAA A
EiRe] 4o] ek = SR EER $44
o] AAA oz FrMt A2 WMBMEAR sigtel &
HgozAq 553 S4a4qd 39 Aoz BHH

5. GA; & &gt wekxelel4 Acid phosph-
atase &= 24 4|7t o] FNE HIHBER Woes =
A W E=o]l Utn wiw 18 A7k o] FXH KB
MRMd &3 =le] )+ Acid phosphatase & &
AHoz Fostdel olelgt REE 27 THEFY
BEFERE A GA; o A2 MR #HPakEe
THAA BRI AxE Eu o] BRHEA 8

10.

- 120-

. Chrispeels,

5l B X M

. Ashford, A.E., and J.V. Jacobser. 1974.

Cytochemical localization of phosphatase in
barley aleurone cells: The pathway of
gibberellic acid-induced enzyme release.

Planta. 120: 81—105.

. Bennett, P.A., and M.]J. Chrispeels. 1972. De

novo synthesis of ribonuclease and g-1, 3-—
glucanase by aleurone cells of barley. Plant
Physiol. 49 : 455—447.

. Bewley, J.D., and M. Black. 1978. Physiology

and biochemistry of seeds: in relation to
germination. Springer-Verleg. Berlin Heidel-

berg New York, 2:177—-281.

. Briggs, D.E. 1968. a-amylase in germinating,

decorticated barley— 1, II,
7. 513—554.

1ll. Phytochem.

. Carlson, J.B. 1973. Morphology : in Soybeans.

Cardwell BE. Madison, WI, 17—~18.

M.J., and J.E. Varner, 1967.
Gibberellic acid-enhanced synthesis and release
of a-amylase and ribonuclease by isolated
barley aleurone layers. Plant Physiol. 42:
398—406.

. Esau, K. 1977. Anatomy of seed plants. John

Wiley and Sons. New York, 463—466.

. Filmer, P., and J.E. Varner. 1967. A simple

and unequivocal test for de novo synthesis of
enzymes ; density labelling of berley a-amylase
with H,'®0. Proc. Natl. Acaol. Sci. U.S.A.
58 0 1520—1526.

. Fulcher, R.G., T.P. O'Brien and J.W. Lee,

1972.
Conventional and fluorescence microscopy of the

Studies on the aleurone layer. 1.

cell wall with emphasis on phenol-carbchydrate
complexes in wheat. Aust. J. Biol. Sci. 25:
23—-34.

Jacobsen, J.A., 1967.
Gibberellic acid-induced synthesis of protease by

Plant

and J.E. Varner,

isolated aleurone layers of barley.
Physiol. 42: 1596—1600.



11.

12.

13.

Jones, R.L, 1972. Fractionation of enzymes of
the barley aleurone layer: Evidence for a
soluble mode of enzyme release. Planta (Berl),
103 95-109.

L.G. 1960. Physiological effects of
gibberellic acid. II. On starch hydrolyzing of
berley endosperm. Plant Physiol. 35: 902—
906.

Taiz, L., and R.L. Jones. 1973. Plasmo-
desmata and an associated cell wall component
in barley aleurone tissue. Amer. J. Bot. 60:

Paleg,

-121-

14.

15.

16.

67—15.
Thorne, J.H.
tructure of maternal seed tissues of soybeans in
relation to the import of photosynthate. Plant
Physiol. 67: 1016—1025.
Varner, J.E. 1964. Gibberellic acid controlled
synthesis of a-amylase in barley endosperm.
Plant Physiol. 39: 413—415.

» R.M. Mense, 1972. Characteristics of
the process of enzyme release from secretory
plant cells. Plant Physiol. 49 : 187—189.

1981. Morphology and ultras-



