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Effect of enhanced UV-B radiation on CH, emission from paddy field in

Yuanyang Hani Terraces
XU Weiwei, HE Yongmei, ZHAN Fangdong, ZU Yanqun, LI Yuan"®

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

Abstract; The destruction of ozonosphere and the global warming have been widely concerned by governments and peoples
all over the world. Increase of UV-B (ultraviolet-B) radiation on Earth’s surface due to ozone layer depletion can decrease
the growth and alter the chemical composition of litter fall of plant, and consequently change the microbial community
composition, structure and activity in soil. Methane is an important greenhouse gas and has a global warming potential of 25
compared to CO, over a 100-year period. Its rank is second only to CO, in the atmosphere and its concentration in the Earth’
s atmosphere in 2010 was 1.808% 10°° pL/L, up from 0.7x10° wL/L in 1750. In addition to abiogenic production of
methane, there are biogenic methane as well. Biogenic methane produced by the process of methanogenesis usually occurred
under highly anaerobic conditions, for example, in the guts of humans and other animals, especially ruminants, and in
landfill, artificial and natural wetlands, etc. As a kind of wetland, flooded paddy can generate a lot of methane during plant
growth and are considered to be one of the major anthropogenic sources of methane, especially the year-round flooded paddy
field. Up to now, quite a few researches demonstrated that methane can be largely produced from plant tissues under the

influence of UV (ultraviolet) radiation due to the generation of ROS (reactive oxygen species). ROS was suggested to be a
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potential free-radical mechanism which can produce CH, from plant polysaccharides under aerobic condition. Though the
significant effects of UV-B radiation on methane emission from rice paddy field have been studied, the effects of UV-B
radiation on the methane emission from year-round flooded paddy field are rarely studied. In this paper, Yuanyang Hani
Terraces which is a typical year-round flooded paddy field in Yunnan, Southwestern China, was chosen to investigate the
dynamics of methane emission under enhanced UV-B radiation. Field experiment was conducted to investigate methane
emission as affected by enhanced UV-B radiation (7.5 kJ m™ d™') in Yuanyang Hani Terraces where planted the rice
traditional cultivar named Baijiaolaojing at the altitude of 1600 m. The CH, emission flux was measured by static chamber-
gas chromatograph method with an interval of 10 days during the rice growing season. The results showed that; (1) The
straw weight and root weight decreased significantly under enhanced UV-B radiation at different stages including late
tillering stage, jointing to booting stage, heading to flowering stage and mature stage (P<0.05). (2) The seasonal and
daily patterns of CH, emission were changed by the enhanced UV-B radiation. Only one emission peak during the whole
growing season was observed at jointing to booting stage under the control, while two peaks were observed under enhanced
UV-B radiation at jointing to booting stage and mature stage, respectively. Of the daily CH, emission, the second emission
peak under enhanced UV-B radiation appeared in advance, compared with the control at mature stage. (3) There was a
significant positive correlation between CH, seasonal emission flux and the temperature in chamber as a result of enhanced
UV-B radiation (R=0.789,P<0.05). (4) The total amount of CH, emission were increased by 47.2% , 293.8% and
74. 4% significantly as compared with that of control at late tillering stage, jointing to booting stage and mature stage,
respectively (P<0.01). The results suggest that enhanced UV-B radiation can stimulate CH, emission from rice paddy field

cultivated with traditional rice cultivar.
Key Words: UV-B radiation; Yuanyang Hani Terraces; rice paddy field; methane emission
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SMNRETAEFET 6 H 9 HEkfT,9 H 27 HIKRUIR G 15 11385 .

UV-B 5855 R FH AT TR KT 58 fE R —F 1K R IE 5 Hi—35 40 W UV-B AT4F (1% 4 280—320 nm ) , 3
9 47, il ik R AR KT 1R BE R AT 55 AR BRI ( LIARR L3Rt) ) UV-B SRS A3 (b st DR 2 F e B A3
J7) AR SR AT 4K 9:00—17:00 Ay A FRAE] , BIRN K BRAT , B S KR AR A 1k b Y ] it 2 K
FEAE AR WHE ST & B, WM ARIE R AR AE3Z 7.5 k) m ™ A7 SRR UV-B 4R 4T, ALk 1oy REE%
FEEIMT T HL , LU UEAL B RIS R FAROB IR A — 3, AR 3 A EE
1.3 ETE
1.3.1 AysEiE

FERRAK R A A AR IS B 0 — K, F 16,00 ZEA7 BEALIEBURES/INX 3 MoK FEAERE , 50 R Pk, 40 5
H EFRA R R, 2 75 CHET R e 43T,

1.3.2 CH_ RFEHIE

SR8 A SR B B A - (0 vk i g T (R RE S, SRFEAR FH PV C BRHRI A, J2— Nk
A0 30 em R BT KRR AR AR O A H T A R R4 B R a bR T, T R TR R
i, AR 1 LR CADRUERR AR A B o Rl 2D SRAE Ao 8 v o) o] P P A 4 20, 70 R0 5 ) Rl AR

CH, ZT HE A RFE T 2 A8 A ik AE KR A BN, 43 10 d SREE 1 W, AF IR R 10 00—
1200 ; RAE S SRR A AR T /KRS I, 38 A0 % F /K 2V B PR IE B S A U3 i, 35 L 55 1) S B BUBE Bk T 3
PR NSRS 500 mlL (L2 B A ARLS F , BERS 10 min WCEE 1 IR, 76 30 min PIILIRCEE 4 ¥ AR SR TR
AHCSRAAIR IR S om R HHER

CH, HHERU RFE N 55 IR D 55 7351 Ae KRS B R A7 R B, DA 8.00 FF 4R R A, BB 2 h R4E
1R, %) 18.00 255, HARWAE 7 vkIR] I,

1.3.3  CH, Ak Jy ik

Z:H8 Nayak 57595 WIS FIHEA S B A I 2% (FID ) A9 M 63543 ( Angelient 7890A ) £

M CH B SEREACH 1 mL PE S, /0 B BANAE A R4S FID S80% & o0 . In#igs 210 C L H,

http ; //www.ecologica.cn



1332 JAE = 35 %
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0.9058%10° Pa ;X 118 ATH 0.9058 ; H k RALFAFE 0 2 /K 11 0478 505 BE (em) 50 R RFEIT R NSRS (C) 5
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Fig.2 Seasonal variation of CH, flux and temperature in paddy soil
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2.3 UV-B fEgsm X K A AR B W] CH, SBHERCR 152

KAEEAAT W CH, BRI 0 A0 e WL 1, ZE8AWIIH iy, [ 2R O6 IR AL 3R 20 2 HE ik CH, 64.46
g/m” |, H BRHERC R fe i & AR R, 7 BB Y 34.8% , FLVR R HH B0 A0 4k T 2 A ], H R AR
I SHERCR 9 30.4% 5 UV-B RS A BEAT AR 48 AS I Py CH, SRFRHEE Ry 143.05 ¢/m?, 25 i) 11 SR ABHE ik i e
R AR 2RI, o SRR Y 54.0% , HUOR N 15 27.4%, 48 UV-B SRS A CH, 7R
TSP SRFRHERCR A S 2 5 T ARG RAR B A 1) SRARHET R (P<0.01)

F1 UV-BEFHERE TKBAREFE CH, HEMHHE

Tabel 1 Characteristics of CH, emission in each rice growing stage under enhanced UV-B (ultraviolet-B) radiation

KA 2 Ib B SRR ¥ iE i A K2 L f
YRR Treatment/ Total amount of CH, Average emission/ Percentage
Rice growth stages oo P
(kkm™=d™) emission/ (g/m?) (mgm™h™) /%

SrEEARY] 0 9.67+0.30 A 40.29+1.25 A 15.00
Late tillering (69—79 d) 7.5 14.23+£0.30 B 59.28+1.26 B 9.95
PR REY 0 19.62£0.44 A 31.45+0.71 A 30.44
Jointing to booting (80—106 d) 7.5 77.26+0.29 B 123.81+4.66 B 54.01
CillpErp 0 12.71£0.17 a 58.86=0.80 a 19.72
Heading to flowering (107—116 d) 7.5 12.39+0.22 a 57.37£1.03 a 8.66
A 0 22.46+0.35 A 37.43+0.58 A 34.83
Mature stage( 117—142 d) 7.5 39.17£0.47 B 65.28+0.78 B 27.38

B IS /NG FREAR[E R B B KT (P<0.05) R G KE TR R 3R 35 B0 2 7K ( P<0.01)
45 B3 %) R ARHE R 5 25 B B A AR AR 3 S A A A W A T RN AT s R B, HE R S AR 4y
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B PEAT MRS R, R UV-B FE 5L BEAL CH, 9255 HE RO 548 P9 I 10 2= 3 2 A A e 35 IE
A (R=0.789,P<0.05) , /KFHL M FEBT L UV-B fE a0 BES B3 F % (P<0.05, K 1) , 51
b3 BRI ST B — 2 i CH, A HERGE &5 RAHECR N 7E UV-B 48 S A0 1S B 8 35 14 ( P<0.01,
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3 5 R SR AR R B A 0 TE P A BRI A 2 2 5 (1 2, /1 3,38 1) el i 3 (P<0.01, [ 3) FRARAM  HAR 1Y
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FRSTVERIR 774 CH, 1Y 322 J R 1 T 52 MR S 45 PR A5 30 DR SRR 0 1A 18t 14 460 B Pl ROS,ROS 5
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