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Studies on Dormancy and Germination of Rice Seed

VIL. Assay of the Endogenous Germination Inhibitor by the Germination of the
Excised Embryo, and Ascertainment of the Relationship between the
Germination Inhibitor and the Seed Dormancy-Degree

Mitsuru HAYASHI and Takeo TANAKA
(Laboratory of Tropical Crops)
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Fig. 1. The actions of (+)-ABA on the germination
of the excised embryos of rice seeds.
Note: ABA content; (@) Oppm, (O) 0.001
ppm, (x) 0.0lppm, (A) 0.1ppm, () 1ppm,
() 5Sppm
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Fig. 2. The quantitative assay of (+)-ABA by means
of germination of the excised embryos of rice
seeds. The figures against the graph indicate
the days passed after sowing.
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5ppm TiXT & A & DORE HMRRRAR BB B fo i,
5ppm LI EDEE D ABA #HETH I LIIATEET

Table 1. Significant difference of mean germination
percentage between ABA content in Fig. 2
(germination percentage of the excised
embryos)

Days after ABA content (ppm)
sowing
0 0.001 0.01 0.1 1 5
(%) (%) (%) (%) (%) (%)
2 260 18 e* 3¢ 1t 0f
3 g2* 83 83 55° 122 0
4 93" 92¢ 90* 90 42 3

Note: Numbers are average of six replications. Numbers within
a row for the same day after sowing followed by the
same letter are not significantly different at the 5% level.
The comparisons of 0 ppm v.s. 0.001ppm and 0.001ppm
v.s. 0.0lppm on 2 days after sowing are significantly
different at the 10% level.
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D 4 BB, FOBRERBRILE 3RS hic.
HIPCR\THET 20 & Eh b Rf 0.6~0.8
& Rf 0.9~1.0 D 2 DOKEREROFEFMHIHE (L
TIEREFREHEARIOWEB LIL.5) & ETsHH
TORFERIIVEL ST L WHBEOEREBEAL
EEHMLL, BRE2HDHTHWEARIOYWEBL D
CRBEIEN L TETI5%THY, 3HBTHEAN
25%, WEBMNIBENTHLENTHH T 0
ECIIE TR T AR FNGHWEOEE YR T S
LR TH ot OFWR, HTE 30 TIIWE
ADEMIT 202 X HRE S Bbhbh, WEBOHE
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Table 2. Transition of dormancy, as shown by
germination percentage of seeds, in variety

Hadsaduri

Days after

harvest 0 10 20 30 40 50 60 70 80 90

Germination

percentage* 0 21

33 60 64 72 84 92 98

* 1 at 30°C for 10 days after sowing



METOKRESYS LORESCET2HE 1 15

1001

- ’/r-—. o::
90 p .‘,,-
g, 80t /,,’
§ 70t . ,./
5 60F ! 30
= i
= 50 [
° ,
§ 401 :‘
—E- 30' 'I
L‘ 13
5 20t ;
10' ..{'Il
04 Y . s S < " 4 i N N ! . N A N ; ¢ N N s N N
0 2 3 4 5 6 7 2 3 4 5 6 7 2 3 4 5 6 7 2 3 4 5 6 7
Days after sowing
Fig. 3. The assay, using the excised embryo method, of the inhibiting levels of Rf 0.6—0.8 and Rf 0.9—1.0

on paper chromatograms of acidic fractions of the extracts obtained from dormant seeds in variety

Hadsaduri.

Note: The figures against the graphs indicate the weight of the seeds, extracted.
—@—— cont., ~--@---Rf 0.6—0.8, -——@——- Rf 0.9—1.0
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s KRIRERVCHOETTIIRRETL, KIEER
BFCRREETLTN . Tibb, KIEETFIC
BT ABERKEK2HE, 3HERIV 4 HEOREERIT
FhER, 0, 25 BLV8T%TH-T. FLT ]iR
O TFOERBIE 1, 51 BLU'93%Th D,
KIEERVETOENDIL 8, 85K L NSTH T
CDOREEROERND, KRETEAREES oM
FILXE DY EADSBCHFETH 0D, BERKE
3 H HOWEDREFROMICITBERIEZRIFZDL R,
RIREET L b KR ER\ OB TOHHEA B E

Comparison of the levels of endogenous germination inhibitors in seed differing in the degree of

dormancy assayed by the germination of the rice excised embryos

Germination inhibitor

A B
The degree of cont.
seed dormancy strong weak nondormant strong weak nondormant
(%) (%) (%) (%) (%) (%) (%)
Days after 2 ob 1b g 10¢ 18® 26* 26
sowing 3 25¢ 51° 85° 90° 85° 88* 89
4 87* 93* 91* 97° 942 93* 95

Note: Inhibitors A and B were eluted from Rf 0.6-0.8 and Rf 0.9-1.0, respectively, on paper chromatograms of acidic fraction
of extracts obtained from seeds in variety, Hadsaduri. Numbers are the mean germination percentage of six replications.
Numbers within a row for the same day after sowing and the same germination inhibitor followed by the same letter

are not significantly different at the 5% level.
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Table 4. Comparison of the levels of endogenous germination inhibitors in seeds treated with the high
temperatures assayed by the germination of the rice excised embryos

Germination inhibitor

A B
Treatment non- non- cont.
treatment I I I treatment I I 1
(%) (%) (%) (%) (%) (%) (%) (%) (%)
Days after sowing 2 0° gt 29* 18° 12° 45° 582 30° 24
3 27° 85° 89* 75° 80? 94? 94° 87° 73
4 8g* 932 96° 89* 95° 97° 978 97° 93

Note: Bioassy and Rf of A and B were the same as shown in Table 3. treatment I; seeds were placed at 50°C for 10 days,
II; seeds were soaked in water for 2 days after treatment I, III; seeds were directly soaked in 40°C hot-water being
supplied continuously with air, for 2 days. Numbers are the mean germination percentage of six replications. Numbers
within a row for the same day after sowing and the same germination inhibitor followed by the same letter are not

significantly different at the 5% level.
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Summary

By making use of the excised embryo culture method an investigation was made on the active influence of
the endogenous germination inhibitors in dormant rice seed upon the germination of the excised embryo, with
the intention of making obvious the relationship between the endogenous inhibitors and the dormancy in rice
seed.

1. A new method enabling us to assay quantitatively the abscisic acid (ABA) by means of germination of
the excised embryo of non-dormant rice seed was fixed up. The method consisted of the every day counting of
the germination percentage, during the 2nd day to the 6th day after the sowing of the excised embryos on the
culture media containing ABA. The assay limits to ABA content were note to be ranged between 0.001mg/l and
5mg/l, and the sensitivity on the germination inhibiting level was recognized within 10 'mg/l of ABA content.
[t was satisfactorily considered that this assay method could be used on the assay of endogenous germination
inhibitors contained in dormant rice seed.

2. In the previous reports, with the use of Avena straight growth test, two growth inhibitors were recognized
in dormant rice seeds, and were identified to be abscisic acid and indole compound, together with the estimation
of the factors inducing rice seed dormancy. By the assay mentioned both growth ihhibitors were obviously proved
to be genuine germination inhibitors. Similar to the case of the growth inhibitors reported previously germination
inhibitors were noted to have a close relationship with the degree of dormancy in rice seed. Furthermore endog-
enous ABA was ascertained to have stronger inhibitory aciton on the seed germination than indole compound,
with the confirmation that ABA was the main factor in rice seed dormancy.

3. The levels of the germination inhibitors in dormant seed was decreased at the time when the seed
dormancy was broken by artifi cial treatments. Although the period required for the breaking of the dormancy
was shorter than that under natural condition, namely, about 10 days in a high temperature of 50°C and only
2 days in 40°C hot-water treatment, it was detected that, regardless of the difference in the periods, the level of
the germination inhibitor was made to be decreasing to the minimum at the time when provided that the dormancy
was lasting.

4. Several genetical analyses of dormancy in rice seed were conducted by means of germination test, but
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the results reported were not so satisfactory, leaving a few somewhat conflicting points. The authors considered
that if the genetical works had been accompanied with the quantitative analyses of the germination inhibitors
contained in the different portions of the dormant seed; hull, endosperm and fertilized embryo, with the use of
the excised embryo culture method, the genetics of dormancy would have been explained with more clarity.



