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Rice Quality Characterization According to Damaged Low Temperature in Rice Plant
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ABSTRACT The objective of this study was to provide
fundamental data on breeding cultivar and cultural
technique to identify quality characterization according to
damage degrees in rice when are damaged at low temper-
ature. For induction of cold damage, we treated the irri-
gation water at 17°C from the panicle formation stage to
the heading date. The rice products were harvested by grades
according to the sterility ratio and investigated 5 items of
quality analysis including ripened grain ratio, brown/rough
rice ratio, 1000 grain weight of brown rice, protein content,
and amylose content. The quality analysis were characteri-
zed by each items according to the sterility ratio. As a
result, the ripened grain ratio was y=1.0444x-7.6597
(R’=0.9874**), protein content was y=-0.046x+10.875
(R*=0.6973%), and head rice ratio was y=-0.2306x+104.32
(R2:0.634*), but the amylose content, brown/rough rice
ratio and the milled/brown rice ratio were not significant.
The rice plants, which injured by the low temperature, had
bad influence in the yield and quality. Consequently, the
breeding of rice cultivar and development of cultural
technique are required to improve its cold tolerance.

Keywords : cold damage, sterility ratio, Rice quality
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Table 1. Correlation coeficients between the ratio of fertile grain and rice quality characterization of rice.

Classification Ripened grain ratio

1000 grain weight
of brown rice

Head rice ratio Protein content

Ratio of fertile grain 0.969**

-0.088

-0.847%* -0.845%*

n = 12 (Samkwangbyeo, Gopumbyeo, Jinbuolbyeo)
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Table 2. Changes of rice quality characterization with treated the irrigation of cold water.

Brown/

Treatment Ratio of fertile Ripened grain  Weight of brown rice roush rice Milled/
grain (%) ratio(%) (g/1,000 grain) rat%o(”/) brown rice ratio(%)
()
41.1 353 19.8 82.4 90.4
o 55.1 494 21.3 82.6 90.7
Irigation of cold 61.6 56.7 20.1 82.1 90.6
water
68.3 66.3 20.4 82.9 90.7
81.0 75.9 21.6 82.3 90.3
Control 93.8 90.6 25.6 82.9 92.8
100 - Table 3. The regression analysis about change of ratio of
s fertile grain by ripened grain ratio on damaged at
Eﬂ' 80 1 ¥=1.0444%- 7.6597 low temperature.
E 70 7 RE=0.9874*%
= 60
i 50 A 1 1 1
R Ratio of fertile grain (%)
o 304
E o2 Classification
10
0 40 50 60 70 80 90
a 20 40 60 80 100
Ratio of fertile grain(%)

Fig. 1. Relationship between ratio of ripened grain and ratio
of fertile grain by treated irrigation low temperature
of Odaebyeo.

Ripened grain

ratio(%) 341 446 550 654 759 863

Table 4. Comparison of rice appearance quality according to ratio of fertile grain with treated irrigation of cold water.

Treatment Ratio of fertile grain (%) Head rice ratio(%) Floury rice(%) Broken rice(%) The others(%)
41.1 92.5 1.4 2.5 3.6
55.1 91.5 3.3 2.4 2.8
rrigation of 61.6 92.0 3.6 2.5 1.9
cold water
68.3 94.7 2.0 1.6 1.7
81.0 84.8 7.1 4.2 4.0
Control 93.8 79.4 15.7 3.2 1.7
Ao AV A=l ol & 5(1985)0] TxHlES U & 519952 AFEGVI(ESH 15U ~E4 580l 10
o wpjo] g2 FF 9 AzollA @3] At gk A dzF ALA(FZE 21°C/oRE 130) HeS o UFH 9
I 22 AnE AR weh FRAEE HH S ol Az YTl Aagrha 3 Axpel Agton, ediv=
= Ao AZE Y170 A E otdS of FRAYFo] 25102 A
TSI} QUS| WAL y=1.0444x-T6597(R'=0.98747) - 23.2g ek Frhar gk ¢(1993)9] ®ie & AAT}
= Uehd 4= dedl(@d" ). ols dAEC] 1% F7ekd 7F Ak Hol AR AEZF aqtHoh
SHHES 1.0444%5 716t JAE0] 40~50%Y o & YA Al JAEol whE win| Qe Wote & 49
SHE2 34.1~44.6%, YAE 60~70%Y o S5HES ot JAE 41.1%00A HRES 92.5%, EAAN]EL2
55~65.4%, YAE 80~90%Y w S<H]EL 75.9~86.3% 1.4%, =&u]E 2.5%, 7|eh0]E 3.6% 901, 55.1%° A

O ATHGEE 3).

AN AYFS PABO| FobAw ek APl |

fu

)& 91.5%,
B8 2.8%% .0

BAANLL 3.3%, Z3Hu|S 2.4%, 7]

, AAE 61.6%)4 LAT]-E&L 92.0%,
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Fig. 2. Relationship between head rice ratio and ratio of
fertile grain by treated irrigation low temperature of
Odaebyeo.

Table 6. Comparison of physiochemical properties of rice with treated the irrigation of cold water.
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Table 5. The regression analysis about change of ratio of
fertile grain by head rice ratio on damaged at low

temperature.

Ratio of fertile grain (%)

Classification

40

60 70 &80 90

Head rice ratio(%) 95.1

92.8 90.5 882 859 83.6

Treatment Ratio of fertile grain (%)  Whiteness of rice Protein content(%) Amylose content(%)
41.1 27.1 8.8 17.0
55.1 329 8.0 17.4
Irrigation of cold water 61.6 30.6 8.6 17.1
68.3 32.6 8.6 17.4
81.0 35.1 6.8 17.3
Control 93.8 33.0 6.4 16.6

EAA0E2 3.6%, 50|E 2.5%, 7]EH0]& 1.9% % 2™,
68.3%0) A A UL 94.7%, EAFAT|E-L 2.0%, Eatu]|
& 1.6%, 7|Et& 1.7%9.20 1, AAE 81.0%0lA $xn|
&2 84.8%, BAAN R 7.1%, Fu|E 4.2%, 7|En]E&
4.0%0] o, g2 2AHATE= YAE 93.8%0]1 &4
08 79.4%, EAAUE 15.7%, =30 3.2%, 7|EHu]&
1.7%0°] 3tk WAt AdtEch daES Wokon,
AN 5.4~153% =9kal, BAFAN&L 8.6~14.3%,
Aon, FEuE&S AAHE 41.1~683%%Y = HS
U AAE 81.0% ¥ w= 1.0% Wokth o]k o] W4 A
Algo] dropxm 2bdu] 82 zolA]
, HAANE, FEUE, 7Eu&S JAEE] Wil

Aol elsith QH1993) Wiz v Ay
, o 9 e vR]s Gkl ish AtellA W4x(17C)

[e]
S O|YF 25URE A7I7HA AR Ay ARAHESS
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AL, A& Ay, 25H, Ao, Auy F2 4
FA A ol oLt e, ofgu, wigh, ojhy,

2]
TaH 52 ZUlsto] EE 1t A%t AFo] flcka &+l
ok B Ao A 2] win] 2bHu e QA EO] FobAH &
Au)go] Holxl= Aoz 1 I+ y=-0.2306x+104.32
(R’=0.634")0|Ath2d 2). AL waf=S ugre uw T4

of oJste] QA Eof WE LHNES S T 4= lojA dA
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30.6, A L 8.6%, oFURL AF2 17.1%, ALE
68.3%0) 4] WM=i= 32.6, T2 S 8.6%, obURA 3
B0 17.4% %o, YAE 81.0%004 Wzl 351, chlz
SO 6.8%, oW EA RS 17.3%0| it AFA Lo A=
AAE 93.8%0f A M= 33.0, ThlA FF2 6.4%, of
2 RS 16.6% 082 YA elo] o5 WajulsfE o
S WA Ghe AATFEG Wi YUE 41.1-68.3

i

=
T 0.4~5.9 Yoy, 81.0%2 w21 Wekon], chay
FHFL 0.4~2.4%, ofdgEA ke 0.4~0.8%7F =tk

Wy wo rE R



456 OHEIX|(KOREAN J. CROP SCI.), 54(4), 2009

10.0 -
2.0

* e
8.0 - 4
7.0
6.0
5.0
4.0 y=-0046x+ 10875
3.0 A R*=0.6973%

Protein content(3)

20 4
10 A
0.0

o 20 40 60 80 100

Ratio of fertile grain{2:)

Fig 3. Relationship between protein content and ratio of
fertile grain by treated irrigation low temperature of

Odaebyeo.
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Table 7. The regression analysis about change of ratio of
fertile grain by protein content on damaged at low
temperature.

Ratio of fertile grain (%)

Classification
40 50 60 70 80 90

Protein content (%) 9.0 86 81 7.7 72 6.7
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