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Effects of Enhanced UV -B Radiation on N Accumulation of Two Traditional Rice Colonies in Yuanyang

Terraces Under Field Conditions

LIU Chang', HE Yong-mei', ZU Yan—qun', LI Yuan', TANG You—fu®

(1.College of Resource and Environment, Yunnan Agricultural University, Kunming 650201, China; 2.Comprehensive Agricultural Service
Center of Xinjie Town, Honghe 662416, China)

Abstract:In 2011, field experiments were conducted to understand the effects of enhanced UV-B radiation(2.5 kJ-m™2, 5.0 kJ-m™ and
7.5 kJ *m~2) on available N and total N in paddy soil, contents and accumulation of nitrogen of traditional rice colonies—Baijiaolaojing
(BJLJ) and Yuelianggu( YLG ) in Yuanyang terraces. The results showed that:under enhanced UV-B radiation condition, the biomass of
leaves, stems, roots and spikes of two traditional rice colonics decreased significantly, especially the lowest biomass under TR, treatment.
The contents of N in each part of two traditional rice colonics increased significantly. The accumulation of N in BJLJ increased significantly.
The accumulation of N in YLG increased firstly with the greatest accumulation under TRj, treatment, and then decreased under TR, treat—
ment. In summary, the contents of soil available and total N contents under enhanced UV -B radiation decreased and the output of N from
paddy soil of two traditional rice colonics increased, comparing with decrease in storage of N in paddy soil.

Keywords: UV-B radiation; Yuanyang terraces; traditional rice; nitrogen; nutrients accumulation
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Table 1 Physical and chemical properties of soils

TR FE AT BAlgkg! EE/mg-kg! /g kg HAW/mg-kg!  H/g-kg!  HEH/mg kg pH HHLi/g kg
[ BE S p 1.76 78.44 0.45 15.26 16.20 16.52 5.32 26.80
H=4y 2.37 62.50 0.65 17.03 18.65 17.21 5.25 28.40
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Table 2 Effects of enhanced UV-B radiation on biomass of difference parts of two traditional rice colonies(g+-m)

. - FUE-E T A5eay

CK TRos TRs, TR CK TR;s TRs, TR
- SrEE 275+23a 230+28b 227+21be 196+18¢ 291+28a 258+21ab 221+22bc 208+19¢
W 380+32a 324+25b 299+28bc 284+24c¢ 384+42a 343+35ab 327+27b 318+26b
2R 396+42a 356+31ab 331+29bc 304+30c 402+32a 370+47ab 358+42b 342+38b
SN 454+50a 427+31ab 420+26ab 388+38b 464+42a 398+60ab 384+51ab 357+26b
E3 SrBEA 92+12a 88+16ab 77+15b 58+8¢ 98+12a 82+14ab 78+18b 65+16bc
EL QL 183+22a 163+15ab 146+18b 103+11c 195+20a 184+15a 169+23a 113+17b
Zfdiy] 192+28a 174+19a 145+15b 128+15¢ 224+23a 199+15a 187+14ab 173+18b
NI 220+28a 189+18ab 170+12ab 146+16b 263+23a 205+25ab 182+17ab 177+15b

R SrBENR 73+15a 66+10a 59+l11a 58+7a 83+13a 72+12ab 60+7b 54+9b
WA 95+15a 89+9a 85+12ab 78+9b 111+23a 102+17a 92+21ab 81+12b
ZHTHA 127+12a 111+10a 103+14ab 90+10b 132+21a 117+19ab 111+15b 99+12b
SN 132+24a 118+18ab 111+13ab 92+8h 142+20a 122+17ab 112+14b 104+17b
gie ZfEIA 79+12a 65+11ab 65+11ab 51+18b 92+17a 82+12a 73+15ab 59+18b
SN 688+76a 627+47a 592+36ab 516+50b 567+52a 448+67h 407+54h 369+27h

1 : CK 4 HAROGAL TR TRys 7 2.5 kJ-m™ ) UV-B BS540 7 ; TR, 2 5.0 kJ-m™ [ UV-B 4G50 38 TR,s 7 7.5 kJ-m™ (1) UV-B & 54030, Frh
AN TR R A AR PR E P<0.05 /K255 3 Mg LSD K386 (n=3). T,
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Table 3 Effects of UV-B radiation on available N contents and total N contents in paddy soil(g-kg™)

o — BN B fi N
CK TR, TRs, TR7s CK TRas TRs, TR;s
Bl EZ T SrBEN 94.50+3.62a  68.25+3.71b  56.00+£3.79¢  42.00+2.79d 1.72+0.05a 1.66+0.05ab 1.61+0.06b 1.58+0.03b
ST 73.52+0.33a  71.75x1.11ab  68.25+1.00b  56.00+0.84¢ 1.68+0.04a 1.58+0.06h 1.55+0.05b 1.42+0.07¢
2y fil 82.25+1.10a  77.00+2.25ab  70.00+2.76b  70.00+3.24h 1.67+0.03a 1.52+0.05b 1.44+0.03¢ 1.31+0.02d
8] 96.60+2.05a  93.30+1.72a  52.50+2.51b  56.00+2.04b 1.61£0.07a 1.44+0.09b 1.41+0.09b 1.22+0.03¢
HER rBE 53.82+2.63a  48.04+2.58ab  32.97+1.33¢  45.24+2.48b  2.34+0.02a 2.31+0.02a 2.21+0.04b 2.34+0.02a
AT 71.20+1.85a  41.14£1.15b  32.30+2.86c  65.68+3.22a  2.27+0.03a 2.20+0.04a 1.87+0.08b 2.23+0.03a
Zyfdil 57.39+£2.07a  31.77£1.77b  35.06+2.96b  55.66x4.05a  2.21x0.03a 2.11+0.02b 1.73£0.03¢  2.16+0.01ab
JE 70.98+1.29a  31.77+£2.06b  30.45+1.39b  56.12+7.84b  2.08+0.03a 1.97+0.02b 1.67+0.03¢ 2.13+0.01a
% 4 UV-B 5SS 2 M KFEMPAEERA N S 28900(%)
Table 4 Effects of UV-B radiation on contents of N in different parts of two traditional rice colonies(% )
- - P A5
CK TR, TRs, TR7s CK TR, TRs, TR
- rEES 0.79+0.02d 0.98+0.08¢ 1.33+0.05b 1.51+0.04a 1.67£0.07ab  1.72+0.06ab 1.76+0.05a 1.24+0.07¢
AT 0.61+0.03¢ 0.91+0.05b 0.98+0.06h 1.22+0.03a 1.51£0.09a 1.44+0.09ab 1.63+0.15a 1.27+0.04b
Z T 0.33+0.04¢ 0.74+0.03b 0.81+0.05ab 0.94+0.04a 0.95+0.13a 0.82+0.08b 1.03+0.08a 0.75+0.08b
Y 0.33+0.03¢ 0.42+0.04b 0.42+0.04b 0.56+0.05a 0.66+0.02d 0.82+0.01b 1.03+0.02a 0.77£0.01¢
E 3 SrBE 0.46+0.03¢ 0.63+0.03b 0.81+0.03a 0.81+0.03a 1.63+0.01a 1.24+0.03b 1.10+0.04¢ 1.01+0.05¢
EL &L 0.25+0.02b 0.25+0.02b 0.46+0.03a 0.49+0.05a 0.72+0.02¢ 0.86+0.02b 1.24+0.03a 0.74+0.01¢
L fE i 0.21+0.02b 0.32+0.04a 0.32+0.06a 0.39+0.05a 0.37+0.03b 0.43+0.02b 0.64+0.02a 0.45+0.03b
S 0.21+0.03b 0.32+0.03a 0.32+0.02a 0.36+0.03a 0.29+0.02b  0.32+0.0lab  0.43+0.04a  0.41+0.61ab
AR Iy EE 0.43+0.03b 0.49+0.02b 0.42+0.02b 0.63+0.05a 0.52+0.02¢ 0.62+0.01b 0.81+0.03a 0.55+0.02¢
AT 0.25+0.01¢ 0.32+0.07b  0.39+0.04ab 0.46+0.02a 0.29+0.02b 0.34+0.02b 0.45+0.04a 0.32+0.01b
ZEREI 0.35+0.02a 0.35+0.01a 0.35+0.04a 0.35+0.02a 0.34+0.02b 0.47+0.11a 0.53+0.02a 0.45+0.01a
S 0.25+0.02b 0.32+0.01b 0.32+0.04b 0.35+0.02a 0.18+0.02¢ 0.35+0.0a 0.38+0.02a 0.26+0.01b
pi: s Z f i 0.35+0.03¢ 0.53+0.02b 0.56+0.03b 0.70+0.03a 0.57+0.02¢ 0.66+0.01b 0.76+0.02a 0.61+0.01¢
S 0.74+0.04h 0.77+0.04h 0.91+0.10ab 1.10+0.03a 1.18+0.02b 1.27+0.01a 1.29+0.02a 1.07+0.01¢
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Table 5 Effects of UV-B radiation on accumulation of N in different parts of two traditional rice colonies(g+m™)
. - [E)ZEA A4
CK TR, TRso TR5 CK TR, TRso TR

I Ay EERY 2.17+0.04h 2.26+0.11b 3.02+0.07a 2.97+0.04a 4.86+0.12a 4.44+0.09h 3.90+0.07¢ 2.58+0.09d
AT 2.31+0.08¢ 2.95+0.09b 2.93+0.11b 3.47+0.05a 5.80+0.20a 4.94+0.18b  5.34+0.29ab  4.03+0.07c

Zfdiiy] 1.31+0.09b 2.64+0.07a 2.68+0.09a 2.56+0.08a 3.82+0.30a  3.03+0.17bc  3.69+0.16ab  2.57+0.16¢

JEY 1.50+0.07¢ 1.79+0.10b 1.76+£0.07bc ~ 2.17+0.10a 3.07+0.05¢ 3.26+0.02b 3.95+0.04a 2.76+0.01d

ES rEEL) 0.43+0.02b 0.55+0.03a 0.62+0.02a 0.47+0.02b 1.59+0.01a 1.02+0.02b 0.85+0.03¢ 0.66+0.03d
AT 0.46+0.04h 0.41+0.03b 0.67+0.03a 0.51+0.03b 1.40+0.04¢ 1.59+0.03b 2.09+0.06a 0.84+0.01d

ZH T 0.40+0.02b 0.56+0.04a  0.46+0.05ab  0.50+0.03ab  0.83+0.06b 0.66+0.04h 1.20+0.04a 0.80+0.05b

Y 0.46+0.04b 0.60£0.04a  0.54+0.02ab  0.53+0.03ab  0.69+0.04a 0.66+0.01a 0.78+0.07a 0.72+0.11a

AR SrEE 0.31+0.02ab  0.32+0.01a 0.25+0.01b 0.35+0.03a 0.43+0.02b  0.45+0.0lab  0.49+0.02a 0.30+0.01¢
EL L 0.24+0.01a 0.29+0.06a 0.33+0.03a 0.34£0.02a  0.32+0.02bc  0.35+0.02ab ~ 0.41x0.04a 0.26+0.01¢

Zfe i 0.44+0.05a 0.39+0.01a 0.36+0.04a 0.35+0.01a 0.45+0.03a 0.55+0.11a 0.58+0.02a 0.45+0.01a

SR 0.33+0.02a 0.37+0.01a 0.32+0.04a 0.32+0.02a 0.25+0.02b 0.43+0.01a 0.43+0.02a 0.27+0.01b

bt ZH T 0.28+0.02b 0.35+0.01a 0.36+0.02a 0.36+0.02a 0.53+0.02a 0.54+0.01a 0.53+£0.01a 0.36+0.00b
T 5.09+0.25a 4.90+0.26a 5.39+0.60a 5.68+0.16a 6.69+0.09b 5.69+0.04¢ 5.25+0.06d 7.05+0.06a

peyil SrEEH 2.91+0.02¢ 3.13+0.07b 3.88+0.07a 3.78+0.08a  7.53+0.23ab  6.87+0.19b 7.84+0.38a 5.13+0.07¢
AT 3.01+0.11¢ 3.64+0.18b  3.93+0.06ab  4.31+0.07a 5.62+0.27a 4.78+0.12b 6.01+0.11a 4.17+0.10¢

Z f i 2.43+0.17b 3.93+0.12a 3.86+0.18a 3.77+0.07a 10.71£0.06a  10.03£0.69¢  10.42+0.02b  10.81+0.11a

S 7.38£0.30b  7.67+0.37ab  8.01+0.67ab 8.70+0.06a 6.05+0.05¢ 6.94+0.05h 8.18+0.03a 5.89+0.06d
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