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Effects of UV-B Radiation on the Contents of Silicon, Flavonoids and Total Phenolic of Two Local Rice Varieties
in Yuanyang Terrace Under Field Conditions

HE Yong-mei, ZHAN Fang-dong, ZU Yan—qun, CHEN Hai-yan, LI Yuan®

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract : The local paddle field in Yuanyang Terrace was considered as a sustainable and stable agricultural ecosystem. Two local rice va—
rieties, Baijiaolaojing and Yuelianggu, were grown in the paddy field for two consecutive years under ambient and supplemental levels of ul—
traviolet-B(UV-B, 280~315 nm) radiation to determine the potential for alterations in contents of silicon in culm and leaves, of flavonoids
and total phenolic in leaves. The supplemental UV-B radiation was 2.5 kJ-m™, 5.0 kJ-m™ and 7.5 kJ -m™, simulating a depletion of 10%,
20% and 30% stratospheric ozone. The results showed that: (1)The silicon contents of culm and leaves in jointing stage of Baijiaolaojing, of
culm in heading stage and of leaves in jointing and heading stage of Yuelianggu were siginificantly increased under UV-B radiation. (2 )Ex—
cept 2.5 kJ +m~? UV -B radiation, the flavonoids contents of leaves in heading stage of Baijiaolaojing and Yuelianggu were siginificantly
increased under other UV-B radiations.(3)UV-B radiation caused the total phenolic contents of leaves in tillering and jointing stage ( ex—
cept 2.5 kJ+m™ UV-B radiation ), and in heading stage of Baijiaolaojing, in tillering and heading stage (except 2.5 kJ*m™? UV-B radiation )
of Yuelianggu to significantly enhance. (4)That the very significant positive correlation was between contents of silicon and contents of
flavonoids and total phenolic of leaves of these two local rice varieties was observed. Overall, the encreased percentage of silicon contents of
culm and leaves, of the flavonoids and total phenolic contents of leaves that was caused by UV -B radiation of Baijiaolaojing was more
than that of Yuelianggu, which indicated that the resistance to UV -B radiation was different to some extent between Baijiaolaojing and
Yuelianggu.
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Figure 1 Silicon contents in the culm of rice varieties Baijiaolaojing and Yuelianggu under enhanced UV-B radiation
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Figure 2 Silicon contents in the leaves of rice varieties Baijiaolaojing and Yuelianggu under enhanced UV-B radiation



0K, % R HA P T UV-B SRS 0 BB H 2 My /K R RS K SR LG £ B S 1503

m?2 UV-B 455 abF1 5.0 7.5 kJ-m? UV-B $E 5 b P
DRI A e i S S B, R 43 A 13.9%
1 22.9%,7.5 kJ -m™ UV -B % 5 b FH4 0E 2 3 KT
2.5kJ-m2? UV-B @51 4b# . 7.5 kJ-m™ UV-B %7 &1 4b
P A A AR R R N T 18.2% , UV-
B ARG A A B 2 . UV-B RS 285
BEANRE B I B, 3 R Y UV-B R T
Ab PRSP AR R S e B R 44 e, L
W 7.5 kJ-m ™ UV -B 55 5§ 4b # IF Bk, 40 3R
36.1%F1 21.8%,7.5 kJ-m™2 UV-B %5 &1 b B 2244k
AR AR B E KT 2.5.5.0 kJ-m2 UV-B 4544k
PRI UV-B FRG b FR R EA 0 25 7

AL, UV-B 5 55350 1 2 B R H s ik 2
N, 7.5 kJ-m? UV-B Fagf b P e 2 . 7.5 kJ -
m? UV-B fRS 4500 T, IR 43 BE I ik 5 2 1)
BT A 524, N Se A4 BRI AR () 34 B R
R
2.3 UV-B @53t 2 kB X EHR S 2R

UV =B % 5 % (1 48R 5 4 28 8l 5 B 1)

0411

z b T T
= 0.3f I .l_ —
=} ) —
z E a 2 —
g T ab , o a —
g L a —
s . 02 —
g8 ab —
o 9 b —
=< —
= —
3 0.1 —
3 —]
= —]

Tillering stage ~ Jointing stage Heading stage

[ Natural light [ 2.5 kJ+m? UV-B radiation & 5.0 kJ-m? UV-B radiation

S UL 3, 7.5 k- m? UV-B g5 b R [ ) 26 45
BE M 2 T 5 2 RN, 3R 61.0%, UV-B 4
SFP A0 S R A S I B R e R A
5.0.7.5 kJ-m™ UV-B Fg 55 b B ) 60 22 R0 Hih Rl 0 -2
B S R, AN T 31.5%F1 32.6% ,
BT 2.5k) -m? UV-B #5808, 7.5k]-m2UV-
B RS A PR T S48 43 BE 2 VR B i
B IR 53.0% 5 UV B 48 556 H 52 28 H 17 1028 4 il
TR B3 AR UV -B 4R S Ab B A fi
H S22 ) e S RN, B A 23.0%
~27.2%,

DL g5 SR, UV =B 48 52 0k F 328 F0 A
LA S RN, 7.5 kI e m™ UV-B % 5 4b B
F¥E IR K. 7.5 kJ-m™? UV-B f& i 44,3 424k
B0 B R I S B IR Y R T A A
2.4 UV-B g58f34 2 MUk g 2B &2 R0

M 4 7] DL, UV-B SRt o i =
A B A — IR . 5.0.7.5 k] -m? UV-B @4}
Ab T BRI 43 B R B A T R S R

2 o03f = L
= b —
B ab a a —]
£ = ab a g a —
L e 02t —
=R . ]
- —
z-= —
=} —
= o =
e —]
= —
0= - P— — ’
Tillering stage ~ Jointing stage Heading stage

[17.5 kJ-m? UV-B radiation

B3 UV-BiEghEafu TREZE( HMARE(HHEEMSE

Figure 3 Flavonoids contents in the leaves of rice varieties Baijiaolaojing and Yuelianggu under enhanced UV-B radiation
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