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Varietal Difference in Enzyme Activities during Preharvest Germination of Rice
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ABSTRACT : This study was conducted in order to exam-
ine relationships between the viviparous germination abil-
ity and the antioxidative system in rice seeds and
seedlings. Enzyme activities was compared among the
four varieties with different viviparous germination ability
from the early or mid-late maturity group. o-Amylase
activities correlated with the viviparous germination rate
(VGRs) and o-amylase activity in seeds of 40 days after
heading (DAH) was highest in Dongjinbyeo among mid-
late maturing varieties (MLMYVs) and in Daeseongbyeo
among EMVs. a-Amylase activity in dry mature seeds
was also higher in varieties with higher VGR. Glucose
contents in viviparously germinating seeds and mature
dry.seeds were higher in varieties with higher VGRs. Cat-
alase activities did not correlate with the VGRs in both
maturity groups. However, peroxidase activities in vivipa-
rously germinating seeds were higher in varieties with
higher VGRs.

keywords: Viviparous germination, enzymes, c-Amylase, -
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Table 1. Changes in viviparous germination percentage of rice seeds imbibed with water at 25°C at 40 days after heading,.

Type pf Variety Days after treatment
maturity 0 4 6 8
%
Dongjinbyeo 0.0(0) 1.8(1.8) 27.8(29.6) 25.3(54.9) 7.5(62.4)
Mid-late Hoanbyeo 0.0(0) 7.0(7.3) 17.124.4) 14.7((39.1)
maturing ~ Donganbyeo 0.0(0) 1.2(1.2) 1.2(2.4) 5.1(7.5) 5.3(12.8)
variety Nampyeongbyeo 0.0(0) 0.2(0.2) 0.8(1.0) 1.4(2.4) 0.9(3.3)
LSD(0.05) 0.0 6.76 6.42 5.40
Daeseongbyeo 2.5(2.5) 22.1(24.6) 22.7(47.3) 7.7(55) 3.8(58.8)
Early Daegwanbyeo 1.0(1.0) 0.9(1.9) 4.1(6.0) 6.6(12.6) 6.9(19.5)
maturing ~ Odaebyeo 0.0(0) 1.2(1.2) 1.8(3.0) 2.1(5.1) 3.2(8.3)
variety Unbongbyeo 0.0(0) 0.8(0.8) 0.1(0.9) 1.8(2.7) 2.2(4.9)
LSD(0.05) 1.45 5.63 2.60 2.52

() : cumulative viviparous germination percentage
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Photo. 1. Varietal differences of viviparity of rice seeds at 40 days after heading.
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Fig. 1. Changes in a-amylase activity during the viviparous germination of rice seeds at 40 days after heading in mid-late maturing

varieties(A) and early maturing varieties(B).
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Fig. 2. o-Amylase activity in completely matured dry rice seeds of mid-late maturing varieties(A) and early maturing varieties(B).
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Table 2. Changes in B-amylase activity during the viviparous germination of rice seeds at 40 days after heading.
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Type of _ Days after treatment
. Varieties
maturity 0 2 4 6 8
units/seed
_ Dongjinbyeo 1.78 1.54 1.55 1.94 1.79
Mlg;?te Hoanbyeo 1.06 170 1.84 1.93 138
“farief;g Donganbyeo 2.09 2.03 3.04 176 2.00
Nampyeongbyeo 2.14 1.62 1.56 1.44 1.57
LSD(0.05) 0.70 1.56 2.16 1.64 135
Daeseongbyeo 143 1.46 1.63 1.56 1.50
Farly - Dacgwanbyeo 1.41 1.38 1.32 1.46 1.36
fgzri;gg Odaebyeo 1.69 1.63 1.71 1.57 1.59
Unbongbyeo 1.09 1.14 1.84 195 1.26
LSD(0.05) 021 0.53 0.97 1.08 0.20
o8 Bgou 1 o] AEE FUNEY AFuT AT,

U B Aol ME ot} v-amylaseZA I AR5 7 3ko)
UJL FAAAE HolA] skt

Glucose &t
Ftol A5 glucos sleke] Wsl= Fig 394 E+= vl
o} 2}, T FoM e EEY, e, 3, B

£o g syl B& ZTEE glucose Tkl EHUTE A
TN FHA FENMSY 2 AEE BYom S8, o
e, ol olAdME0 2 glucose TEko] EC. ol@lE 4
= o-amylase A3 FANGE Ao T $tolAd3t plucose
T ol o o] Y= AoR Az

kA A3t AZRFA glucose THY] L7 Alol= Fig
49} 7tk S04 E2o] Ae Az FAE glucose THE E
Z7) ¥wE 2 Zolg Bt FAW glucose THERS W
e Boh oF 104 Egke). o]g FE7H) Aolm A4 40
%WH WolslA] g vjeF s HEREA] g3ten

FAIES ZFoA glucose o] FAISISETHFig. 3A).

ZNE ZF0) A Az SHF glucose TBE FF7F 2}

a

350 ~-gp— D ongjinbyeo
{ —l— Hoanbyeo

300 [ Donganbyeo

- Nampyeongbyeo
250 i

£ 3 200
3 g
8% 150 T j: I I
RS e
=
50
0 I3 N |
0 2 4 6 8
Davs after treatment

A

FbolAio] A =&

o =i~

E\:___ /\Hl-o].}\-]o] 7].

% &

4 e o

g ] s dx 4% glucose &
g e 5w Hr

L7 A= =3k ‘E}

E5719] glucose TF 2ol g 40U 5] gdto}

it ga8y

Catalase :

SEAE LA 29tTkFig. 3B).

atol 717k E3E catalase B3-S Table 3

9 2t} FWAE FFIE FEolgel B FFol @
!

5l Mgl Teye

SodE FOAETA el el
39] Fol7} VA egkon goligE EABHINE
YT AL oA BTk ol ¥l FAe) vl EAIsHe

catalase o] A2Holgo] B FF

300
250
200
150
100
50
0

Glucose content
(ug/seed)

——
—

—+— Odaebyeo

ulo]—go] o

w @59} DT e wol o

=
N 62 e] B Fdoleo] w2

0e Fkl 84

o] Y& FFol viay

Daegwanbyeo
Daeseongbyeo
Unbongbyeo

L ox K M I
0 2 4 6 8
Days after treatment
B

Fig. 3. Changes in glucose content in the viviparously germinated rice seeds at 40 days after heading in mid-late maturing varieties(A) and

early maturing varieties(B).
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Fig. 4. Glucose content in completely matured dry rice seeds of mid-late maturing varieties(A) and early maturing varieties(B).

Table 3. Changes in catalase activity during the viviparous germination of rice seeds at 40 days after heading.

Type of Verieti Days after treatment
. arieties
maturity 0 2 4 6 8
p mol/seed/min
) Dongjinbyeo 0.681 0.872 1.135 1.108 0.785
Mlﬁj‘r‘?‘te Hoanbyeo 0.275 0.902 0.878 0.854 0.559
- ie‘t‘;g Donganbyeo 0.689 0.772 0.758 0.847 0.862
Nampyeongbyeo 0.504 0.589 0.742 0.539 0.478
LSD(0.05) 0.530 0.451 0.475 0.512 0.607
Daeseongbyeo 0.600 0.781 0.579 0.834 0.428
mgta:rllyn Daegwanbyeo 0.540 0.497 1.190 0.711 0.275
Varietyg Odaebyeo 0.650 0.570 0.588 0.608 0.604
Unbongbyeo 0.426 0.547 0.530 0.400 0.805
LSD(0.05) 0.780 0.836 0.656 0.177 0.593
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Fig. 5. Changes in peroxidase activity during the viviparous germination of rice seeds at 40 days after heading in mid-late maturing
varieties(A) and early maturing varieties(B).
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