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Changes in the Activity of IAA Oxidase during Chilling Pea Seedlings
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Abstract

The indole-3-acetic acid(JAA) oxidase activity of shoot and root tips of etiolated
pea seedlings(Pisum sativum L. var. Sparkle) during and after chilling was determined.
The IAA oxidase level of root tips was 4to 15 times as high as that of shoot tips.
During chilling the seedlings apical and subapical 5 mm shoot sections increased in JAA
oxidase activity but apical and subapical 5 mm root sections decreased. When chilled
plants ‘were returned to 25°C to recover, the enzyme activity had a tendency to restore

to the activity level of controlled plants.
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Fig. 1. Effects of chilling on IAA oxidase
activities of apical(A) and subapica(B) 5mm
shoot sections of pea seedlings. (@—®@) chli-
ing(5°C), (A—A) recovery(25°C), (C—0O)
control(25°C)



R GEE 265 (1983)

TEor 2 B4l IFHA
2 A Skt
Fig. 20] & %39 IAA04 2443 E el
Gl ZFAe] £l #dtd 4~154]9
TAAQ 9 &4 2 HBETY Ao [AA
Hlagt Aol mz ol dt o] At wioF
Ho| =Fd] Tﬂizbﬂr 7249 1AA O ®¥
WMcge 2] zpololA (kA oz BeElzAo] W
B AW Bt SelstER) A= e
= 2Eche Aol Edvh. 28w oo [AA
o SREWE HME EESEE ASdE Yz
28] ul oFY %-2] 3-methylene oxindole 4 Eo] &
2 °k°“«1 AR 3~104 =4 vehdt
of w& [AAC] et F4-54 9 o)} Wik
o] IAA Z49 HRETE e e A 3
okolch. 2ule] Z JAAQOZ AL MW g
AA GBS E7)o Hdt B A {47 &
ol Zlefdteletse Eeb. Fele F smmyse 1
th-g smm #9190 T4 AL Er) A Y TR
g Aol st FATh. AL M AdEr F7)8) iz
Aoz IAAO B4 o] JAIs & Akl drt. ol
e A dz=Fo weld AT 25~50
%, AolE 10~40% A= gl ch.

=

7]

R Y
> e o 2 PN

o
>

o
)

Absorbance at 535 nm
o)
o

o

o} I 2 3 4 5
‘ Reaction Time(hr)

Fig. 2. Effects of chilling on IAA oxidase acti-
vities of apical(A) and subapical(B) 5mm root
sections of pea seedlings. (@ — @) chilling(5°C),
(A—A) recovery (25°C), (O—O) control(25°C)
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Fig. 3. inetics of IAA oxidation by IAA oxi-
dase in shoot extracts. A; 10~°M DCP, B; 0M
DCP
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Tig. 4. Effects of DCP on IAA oxidation by
cotyledon extracts of recovery(/A) and control
() plants. Broken line; 10~°M DCP, Solid
line; oM DCP

4

B B Yoo, f@a
A4 F7)9 A =
quercetin o] BHEKE EF7 A H
shxink, 2 ofd]l FHel A= TAAO
kaempferol o] =4 E R
ARS R S SR A= Hedo] &
n vivo IAA

J:LHB

BT h=

ol

1l

o

e e i
ol

< fRBhEEE
fEg o zﬂ 7

o 9
=]

2]

o
=
=

0s w44
4+ 91 .
Fig. 3.& €764
Qo9 A7 ek u
5 7334-0 ok, 10-°M &) DCP 7} 7)o 2% (Fig.
I A o)A 223 1AAY BA
o FAARLM AL Aol wE ol

-] o)

0] B4 g
| Fig. 3o} A o} 5
B ol
et & wle] o) =T
o] sl wlol w]aho] 3 H-Fol =] &3
F(Fig. 4el& veblA )4 29
dA Gt Aedd g AF 2444 =B,
tyrosine 3} dopa, chlorogenic acide] total poly-
phenol o] R E gl o= B EHM 1) Zo) B,
ol (Ko osle] $nzm & 3l5E9

- 1}

ok
i

=) -

o

283}
L‘IBJ

R ch/} wale]qd Gz Asteldelz 4
CadEs 24 B4 RE 5a%A
Z’Iﬁ— Aol sl Frlek Fet Az 4
= JAAO &Y w3 E Hol Bﬂoﬂ % SgE

X
=
s k.

=5

i

PERRIVGERE S E R RS
st BEEA A WF (Pisum sativum
var. Sparkle)9] W& Au 2 A2xg »
2 %9 1AAO Y B4 WSS Bshd o
E719 F Smm F-49 1AAOHA o) Lol 5
mm 9le] TAEL 2~39 Fgrow], Pl
IAAOEA & Z7]9] A B} 4~15v) Z=9ich.
Ae HeA Es19 IAAOEH L Frshgo
Fel A edld MEHEE Age 2dn. A
# e HHE A AAE x50 =
%71 w JAAO ZAH e JdxTe Foz 3 A5E

] 7k

\7}1

O

=

&

2
T

24 B9 o] s} A Lo
Bl Az ohE B4 B4 Ws ok
TIAAOC o Mgigsist =2 o wef
A *}ff}i ]"’ o] el
st TAAO High A SHEEFe

15
EX

on

Singer, S.H.:

Biological Membrane,’

In ‘Structure and Function of
L.I. Rothfield(ed),
p. 145-222, Academic Press, N.Y.(1971).
Lieberman, M., Craft, C.C., Audia, W.V.
and Wilcox, M.S.: Plant Physiol., 33 : 307
(1958).

Lyons, J.M. and Raison, J.K.: Plant Physiol.,
45 : 386(1970).

Mussell,
Physiology in Crop Plants,’
Wiley &Sons, N.Y.(1979).
Lyons, J.M.: Ann. Rev. Plant Physiol., 24
445(1973).

6. Smith, W.H.: Nature, 159 : 541 (1847).
H.S., Mattoo, A.K. and Modi,
V.: Phytochemistry, 10 : 1007(1971)

w

H. and Staples, R.C.: In ‘Stress

143-196, John

7. Chapar, V.



— 136 —

R

b B26% (1983)

8.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.
21.

22.

23.

Kozukue, N., and Ogata, K.: J. Jap. Soc.
Hort. Sci., 40 : 400(1971).

Murata, T. and Ku, H.S.: J. Food Sci. Te-
chnol., 13 : 466(1866).
Yoshioka, K. and Honda, K.:
Technol., 17 : 486(1970).
Uritani, I, Hyodo, H. and Kuwano, M.:
Agr. Biol. Chem., 35 : 1248(1971).

Tang, Y.W. and Bonner, J.: Arch. Biochem.
Biophys., 13 : 11(1947).

Ray, P.M.: Ann. Rev. Plant Physiol., 9:
81(1958).

Frenkel, C.: Plant Physiol., 49 : 759(1972).
Lee, T.T.: Plant Physiol., 48 : 56(1971).
Lee, T.T.: Plant Physiol., 49 : 957(1972).
Bryant, S.D. and Lane, F.E.: Plant Physiol,,
63 : 696(1979).

Moore, T.C.: In ‘Biochenistry and Physiology
Chapter 2,

J. Food Sci.

of Plant Hormones,’ Springer-

Verlag, N.Y.(1979).

24.

25.
26.

27.
28.

29.

30.

3L

33.

34.

Darbyshire, B.: Plant Physiol., 47 : 65(1971).

Galston, A.W. and Dalberg, L.Y.: Amer. J.
Bot., 41 : 373(1954).

Galston, A. W.: Amer. Scientist,
67).

Kerstetter, R.E. and Keitt Jr. G.W.: Plant
Physiol., 41 : 903(1966).

55 : 2(19

35.

36.

Bolduc, R.]., Cherry, J.H. and Blair, B.O.:
Plant Physiol., 45 : 461(1970).

Omran, R.G.: Plant Physiol., 65 : 407 (1980)
Goren, R. and Tomer, E.: Plant Physiol.,
47 : 312(1971).

Smith, A.J.M.: J. Hort. Sci., 25 : 132(1959).
Tomer, E., Goren, R. and Monselise, S.P.:
Phytochemistry, 8 : 1315(1969).
Goldschmidt, E.E. and Monselise, S.P.: Plant
Physiol., 43 : 113(1968).

Sirois, J.C. and Miller, R.W.: Plant Physiol.,
49 : 1012(1972).

Waygood, E.R., Oak, A. and MacLachlan,

G.A.: Can. ]. Bot., 34 : 905(1956).

. Goldacre, P.L., Galston, A.W. and Weint-

raub, R.L.: Arch. Biochem. Biophys., 43:
358(1953).

Goldschmidt, E.E., Goren, R. and Monselise,
S.P.: Planta, 72 : 213(1967).

Barnell, H.R. and Barnell, E.: Ann. Bot.,
9 :77(1945).
Kozukue, N. and Ogata, K.: J. Jap. Soc.

Hort. Sci., 40 : 300(1971).

Lieberman, M., Craft, C.C. and Wilcox, M.
S.: Proc. Amer. Soc. Hort. Sci., 74 : 642(19
59).



