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Abstract

Chlorina(ch) mutant, the chlorophyll-deficiency strain was induced from the original rice called
Nagdongbyeo(Oryza sativa 1..). The present study have been undertaken to characterize chlorina
mutant by comparing with the original relating to physiological and biochemical properties. The
chlorina mutant would be useful as a strain to detect genes involved with chlorophyll deficiency
because of yellow color development in early stage of growth. a/b content ratio of chlorophyll in
the ch mutant was identical with the original in all growth period but total chlorophyll contents
were only 70.2% of the original. Anthocyanin and flavonol of ch mutant were remarkably increased
to 285 and 142% respectively. Also the contents of carotenoids and xanthophylls in ch mutant were
given 71.7 and 56.5% of the original respectively. In case of carotenoid lutein and neoxanthin
decreased to 32 and 34.4%, respectively but antheranthins increased to 106.7%. B-Carotene content
was the same as the original. In the individual or community condition, the reflexibility and
transmission was increased in ch mutant than those in original but absortivity decreased. The earing
season of ch mutant was five days late as compared to origianl; in addition, culm and panicle length,
number of panicle per hill and spikelets per panicle ripened grain ratio, 1,000-grain weight and yield
decreased. Any significant difference was not observed in the pattern of isozyme such as esterase,
phosphoglucose isomerase, malic enzyme and hexokinase. But the total protein pattern of chloroplast
was remarkably different from each other.
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Table 1. Contents of chlorophylls, anthocyanins and flavonols in leaf of chlorina mutant(ch mutant) and original

at 20 days after transplanting

Chlorophyll content(mg/gF.W.)

Cultivar or line Chl. a/b ratio Anthocyanins Flavonols
a b Total
Original .73 052 2.25 3.33 0.202 3.489
ch mutant 1.20 0.38 1.58 3.16 0575 4,953
%(ch mutant/Original) 69.3 73.16 70.2 285 142

Table 2. Carotenoid compositions of leaf in ch mutant and original at 20 days after transplanting

Pigmen Original(mg/gF.W.) ch mutant(mg/gF.W.) 9%(ch mutant/Original)

B-Carotenes 0.136 0.136 100.0
Lutein 0.122 0.039 32.0
Antheraxanthin 0.029 0.031 106.9
Lutein-5,6~epoxide 0.071 0.059 83.1
Violaxanthin 0.015 0.012 80.1
Neoaxanthin 0.032 0.011 34.4
Total xanthophylls(A) 0.269 0.152 56.5
Total carotenoids(B) 0.405 0.288 711
A/B %100 66.1 52.8

Table 3. Seasonal changes in chlorophyll content of ch mutant and original

Chlorophyll content(mg/gF.W.)

Date Cultivar or line a/b

a b Total
Jun. 15 Original 248 0.80 3.28 3.10
ch mutant 1.27 041 1.68 310

%" 51.2 51.3 51.2
Jul. 1 Original 2.72 0.78 3.50 349
ch mutant 1.72 0.50 2,22 3.44

% 63.2 64.1 63.4
Jul. 16 Original 181 051 232 3.55
ch mutant 1.59 0.42 2.01 3.79

% 87.8 824 86.6
Aug. 1 Original 1.82 0.64 2.46 2.84
ch mutant 1.10 0.37 147 297

% 60.4 57.8 59.8
Aug. 16 Original 1.84 0.46 2.30 4.00
ch mutant 1.13 0.30 143 3.77

% 61.4 65.2 62.2
Aug. 31 Original 171 0.47 218 3.64
ch mutant 1.16 0.28 1.44 414

% 67.8 59.6 66.1

”Chlorophyll ratio was divided chlorophyll content of ch mutant into chlorophyll content of original
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Table 4. Agronomic characters of Original and ch mutant

Edel A B4 167

Cultivar Heading Culm Panicle No.. of No. of Rlper.led IOOOTgraln Yield
or lin date length length panicle spikelets grain weight (kg/102)
© a (cm) per hill  per hill  per panicle ratio(%) (@ ¢
Original Aug. 11 70 20.8 96.6 90 25.9 685
ch mutant Aug. 16 63 179 79.0 68.7 242 442
difference -5 2 2.9 176 21.3 4.7 243
L.S.D(0.05) 227 NS 143 1.73 1.76 1.03 125
A B C D
KD
466
<45
1234 12 34 1 2 3 1234
Fig. 3. Isoelectric focusing between original Nagdo-
ngbyeo(Original) and Chlorina(ch )mutant. 435
A : Comparison of esterase(EST) pattern between
original and ch mutant
Lane 1, 2 ; EST from the original
Lane 3, 4; EST from the ch mutant
B : Isozyme patterns of phosphoglucose isomerase <? 4
(PGI) between original and ch mutant
Lane 1, 2 ; PGI pattern of the original
Lane 3, 4 ; PGI pattern of ch mutant 418

C : Comparison of hexokinase(HK) pattern between
original and ch mutant

Lane 1, 2 ; HK from the original

Lane 3, 4 ; HK from the ch mutant

D : Comparison of hexokinase(HK) paiten between
original and ch mutant

Lane 1, 2; HK from the original

Lane 3, 4 ; HK from the ch mutant
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Fig. 4. SDS-PAGE protein patterns in leaves and

chloroplast of original and ch mutant.

Lane 1, 6 ; Marker protein for molecular weight

Lane 2, 3 ; Total protein from leaves of original
(lane 2) and ch mutant(lane 3)

Lane 4, 5 ; Protein pattern of isolated chloroplast
from original(lane 4) and ch mutant
(lane 5)
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