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Studies on the Growth of Excised Root between indica -
Japonica Hybrids and Japonica Type in Paddy Rice

Jin Ho Kim*, In Seuk Sheo’ and Sheong Chun Lee*

ABSTRACT

The experiments were carried out to compare the growth characteristics of excised seminal roots in
Japonica type, Indica-Japonica hybrids and its parents. Based on the modified culture medium by Kawata
et al., several levels of pH, sucrose and casamino acid were varied in the culture media.

The excised root length at 27C incubator was little different between Japonica type and Indica-Japonica
hybrids, but at 30°C incubator the excised root elongation of Indica-Japonica hybrids was much better
than that of Japonica type.

The dry matter weight of excised root in Indica-Japonica hybrids was significantly heavier than in
Japonica type at both 27 and 30T incubators. The difference of dry root weight between Japonica type
and Indica-Japonica hybrids was caused from the number of lateral roots, especially the root numbers of
25 cm length.

The main and lateral seminal root growth of Japonica type grew best at the lot of 0.2 percent
casamino acid. However, the lots of 0 and 0.2 percent casamino acid showed good results in the main
and lateral excised root growth, respectively of Indica-Japonica hydrids.

The growth of excised roots was better in Indica-Japonica hybrids than in Japonica type at even
various levels of pH, sucrose and casamino acid.

Between the parents of Indica-Japonica hybrids, the excised root growth of Indica type was more
predominant than that of Japonica type, and the effect of casamino acid on the éxcised root growth in
the formar was similar to that of Indica type. This result indicated that the growth characteristics of
excised seminal roots in Indica -Japonica hybrids were derived from the parent, Indica type.
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Table 1. Kwata’s “improved medium” by modified
white’s inorganic salts

Elements Concentration
Mgsoq. 7H,0 737 mg/1
Ca(NQ,).. 4H,0 290
Na,SO, 200
KNO, 80

KCI 65
NaH.PO,. 2H.0 18.7
MnSO,. 4H,0 6.7
ZnSO,. 7H,0O 2.7
H,BO, 1.5

KI 0.75
FeCsH0;.nH.0 2.0
CuS0,. 5H.0 0.0025
MoO, 0.00015
Thiamin, HCI 0.5 mg/l
Pyridoxine. HCI 0.5
Nicotinic acid 0.5
Vitamin free casamino acid 2.0g/1
Sucrose 60

pH 4.0
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Table 2. Comparison of the growth of excised root between Japonica type rice and Jap. -Ind, hybrid rice

at culture 27°C

Japonica type rice

Jap-Ind. hybrid rice

. Root Dry . Root Dry
Cultivars length (cm) weight (mg) Cultivars length (cm) weight (mg)
Kuju 12.6 1.1 Milyang 23 13.2 3.4
Akenohosi 10.9 1.3 Milyang 25 15.4 4.1
Nisihomalea 16.7 1.3 Milyang 29 17.8 5.7
Minekotaka 11.2 1.1 Milyang 30 13.9 5.1
Kokanebarea 11.2 1.0 Taebaek 15.7 5.4
Nipponbarea 15.5 1.7 Tongil 18.7 4.6
Nisikai 13.9 1.3 Shingwang 18.7 - 4.3
Natshikali 16.8 1.5 Pungsan 15.5 3.2
Hokulikukwa 13.1 0.9 Gaya 13.3 3.9
Mineasahi 13.7 1.6 Iri 347 19.2 5.7
Kwanag 14.2 1.4 Yeongpung 18.3 4.4
Mankyung 16.2 1.8 Suweon 294 19.7 3.7
Jinheung 13.9 1.2 Sujeong 18.0 3.6
Seomjin 14.1 1.8 Cheongcheong 17.1 4.9
Seolak 14.0 1.3 Nampung 14.6 3.2
Nagdong 17.5 1.8 Chosangtongil 18.4 3.6
Manseok 16.1 2.0 Chupung 14.8 5.1
Jinju 18.0 1.9 Samseong 17.0 3.8
Palkeum 10.9 1.1 Geumgang 17.8 3.5
Dongjin 14.9 1.3 Samgang 18.8 4.5

AV, 14.3 1.4 AV, 16.8 4.3
S.D +2.20 +0.32 S.D +2.06 +0.81
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Table 3. Growth of branch roots of excised rice
root at different culture days in the
dark

Culture No. of branch roots

Cul‘tivars Total
days <1 cm 1-5cm 5 cm<
0 0 0 0 0
3 5 0 0 5
Nipponbare 6 36 0 0 36
(Japonica 9 49 0 0 49
type) 12 66 1 0 67
15 75 5 0 80
18 92 5 0 97
21 93 5 0 98
0 0 0 0 0
3 6 0 0 6
Milyang 30 6 21 1 0 22
(Jap.-Ind. 9 47 7 0 54
type) 12 65 19 0 84
15 83 21 2 106
18 86 17 8 111
21 86 18 9 116
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Table 4, Effect of various concentrations of sucrose in culture medium on the root length and its dry
weight of excised seminal roots in Japonica-Indica hybrids (Milyang 30) and Japonica rice
(Nipponbare) . (27C for two weeks, casamino acids 0.2%, vitamins 0.5ppm and pH :4.0)

a) Root length(cm)

Sucrose concentrations in medium (%)

Cultivars 0 1 2 3 4 5 6 7 8 9 1
Milyang 30 1.3 10.3 14.8 16.0 17.4 18.2 17.8 16.8 157 154 14.6
Nipponbare 1.2 6.7 8.0 9.0 11.8 14.7 16.2 16.0 15.4 15.1 1.46
b} Dry root weight(mg)

Milyang 30 0.2 2.2 4.8 6.3 8.5 9.6 9.9 10.2 10.2 9.8 7.2
Nipponbare 0.2 0.7 0.9 1.1 1.6 1.9 2.3 2.4 2.3 2.3 2.2

Table 5. Effect of various concentrations of casamino acid in culture medium on the root length and its

dry weight of excised seminal root. (27C for 2 weeks, sucrose 6%, vitamins 0.5 ppm and pH

4.0)
a) Root length{cm)

Casamino acids concentrations in medium (%)

Cultivars
0 0.001 0.05 0.1 0.2 0.3 0.4 0.5
Milyang 30 26.7 26.1 20.8 17.4 17.9 17.5  16.9 15.4
Nipponbare 9.6 11.7 11.5 11.8 13.2 14.4 12.5 11.7
b) Dry root weight(mg)
Milyang 30 1.8 2.5 6.2 7.4 9.3 9.9 10.3 7.2
Nipponbare 1.0 1.1 1.7 1.7 1.8 1.9 1.7 1.3
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Table 6. Effect of casamino acids(0% or 0.2%) on the excised seminal root growth of Japonica-Indica
hybrids and Japonica rices cultured at 27C. (two weeks, sucrose 6%, vitamins' 0.5ppm

and pH 4.0)
Type No. of Root length(cm) Dry root weight(mg)
cvs, Cas.0% Cas.0.2% Cas.0% Cas.0.2%
Jap.-Ind, 13 21.4£2.91 16.7+£2.55 2.3+0.59 4.8+1.85
hybrid 7 16.6+2.34 21.8%3.15 1.8+0.29 4.7£1.25
Japonica 20 11.6+1.38 16.2+2.77 1.2£0.19 1.9+£0.42

Table 7. Effect of casamino acids (0 or 0.2%) in culture medium on the exceised seminal root growth
in the parents of Japonica-Indica hybrids rices

. No. of Main root length{cm) Dry root weight(mg)
Type Cultivars
' plants Cas.0% Cas.0.2% Cas. 0% Cas.0.2%
Japonica Jinheung 6 12.2+2.5 13.4%1.5 1.3 1.5
Yukara 10.2+1.6 14.0+2.6 1.5 1.9
IR-8 6 23.0x3.5 22.6+1.3 3.7 6.6
IR-24 7 18.3+1.3 17.2+1.1 1.9 4.3
Indica Peta 8 22.0+2.5 15.4+2.3 2.6 4.3
Taichung Native 1 7 28.3+3.8 21.0+4.2 3.6 6.7
Dee-Geo-Woo-Gen 7 19.3+2.9 18.9+2.8 2.2 4.8
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