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Abstract: To study the influencing mechanisms of enhanced UV-B radiation on the emission of N2O from soilwheat system, outdoor
pot experiments with simulating 209% supplemental level of U V-B were conducted. Results indicate that the enhanced UV-B had no
significant impact on the emission of N2O from soibwheat system in turning— green stage, but declined the N;O flux and the rate of
the system’ s respiration in elongation stage. The impact mechanisms of enhanced UV-B radiation on the N>O flux were to directly
change the nitrogen metabolism process of wheat plant, such as significantly increasing soluble protein, total nitrogen and total
phosphorus in wheat leaves. But the effects of UV-B radiation on soil N2O emission may be indirect, namely, UV-B treatment by
working on wheat plant significantly increased the soil available nitrogen, soil microbial biomass C and N, and also changed the ratio
of o1l microbial C: N(from 5.0 to 6. 8) in winter-wheat rhizosphere.
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Fig. 1 Effects of enhanced UV-B radiation on N20 flux
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Fig. 2 Effects of enhanced UV-B radiation on CO; flux
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Table 1 Effects of enhanced UV-B on dry matter yield of winter wheat in turning green stages and elongation stages/ g
’.’l".m'rlll.' ‘ Egug.il - P
CK CK T
T 0.57( 0. 08) 0. 66( 0. 20) 8.49( 1. 67) 5.49(0.61)
B W 5 o R 1.51(0. 19) 1.57(0. 13) 18.23(1.12) 13.70(0.96)
SN 2.08( 0. 21) 2.22( 0. 32) 26. 72( 2. 53) 19. 19( 1. 56)
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Table 2 Effects of enhanced UV-B on concentrations of NO3 -N, nitrate reductase activities and soluble proteins in leaves of winter w heat
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Table 3 Effects of enhanced UV-B on concentrations of total N and

total P in various plant parts of winter wheat/ g*kg" :
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Table 4  Effects of enhanced UV-B on items related to N2O emission of winterwheat rhizosphere in two stages

e AW W
LB T CK T CK T
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BEW S gy 3s. 2(2 5) 43 0(0.8)"
AN 1 > 10Y 4reg” ! 2(1.5) -5(7.8)




1716 E7 NI

it

e 27 &

MR, B4 € N E R A 02E. Johnson 25 (1) 418
s U V-B Ab B FRAR T 7 BB X A ma b DA - 358 7k
P C/NVR R GE 5 2 A5 AN — B0k, sV st
AR U V-B [0 3 A 5] BT 3 3500 45 3

W X 43 U V-B $@ o0 3 & N R0 h +
HERVED #5431 NoO HETBUR SEm, LR AH A8 b
55 NLO [HEBCE 2 B R AR, s 2B .

3 it

(1) UV-B %5 84 98 20% 7 /N 2% 3% 35 3 %5 +
B /N2 R GE NLO I HETROE B2 25 54w, (R 78 37
B PL T IZ R 5 NLO IHEIK, k> 1% R4 10
W

(2) UV-B @5 85857 N,O (52w pLEE 3= 2 %
PRAE AT N7 R AR FAR I I R Y 5, JE I RE N AR
LR S e, b b AR ) S D, A
Tl R (1 TN TP (&R . UV-B 48
SR i 0 /N 2 AR X - 33l A 1 1) 5 i ] 8 2 [R)
B0, HARRBUA I T L 3b % N M
BRI BL, B T IR A C/N.

5% SCik:

[ 1] IPCC. Climate Change 2001. ( http: //www. ipce. ch/ ). 2001.

| 2] Delgado ] A, Mosier A R. Mitigation alternatives to decrease

nitrous oxides emissions and urea nitrogen loss and their effect

on methane flux| J|. Journal of Environmental Quality, 1996,
25(5): 1105~ 1111.

[ 3] UNEP/WMO.

Executive Summary, Scientific Assessment of

Ozone Depletion: Waorld M eteorological Organization Global
Ozone Research and Monitoring Project Report No. 47[ R].
UNEP/WMO, 2002.

[ 4] McKenzie R L, Bjorn L O, Bais A, et al. Changes in

biologically active ultraviolet radiation reaching the Earth’ s

Photobiol. Sei., 2003, 2(1):5~ 15.
Reddy K R, Zhao D, et al. Field crop responses

surface| J]. Photochem.

[ 5] Kakani V G,
to ultraviolet B radiation: a review|[ J]. Agricultural and Forest
Meteorology, 2003, 120: 191~ 218.

| 6] Sullivan J H. Effects of increasing UV-B radiation and
atmospheric CO; on photosynthesis and growth: implications for
terrestrial ecosystem|[ J]. Plant Ecology, 1997, 128: 195~
206.

[ 71 Nogues S, Allen D J, Morison J I L., et al. Characterization of
stomatal closure caused by ultraviolet-B radiation [ J]. Plamt
Physiology, 1999, 121: 489 ~ 496.

[ 8] DaiQ, Peng S, Chavez A Q. et al.

188 rice cultivars to enhanced ultraviolet-B radiation [ J].

1994, 34(4): 433~

Intraspecific response of

Environmental and Experimental Botany,

[9]

[ 10]

[12]

[13]

[ 14]

[15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

442,

LiY, Yue M, Wang X L. Effects of enhanced uliraviolet-B

radiation on crop structure, growth and yield components of

spring wheat under field conditions[ J].

1998, 57: 253~ 263.

L, T, T B 58 AR S A A A R B
PERR R ECRE L) P IR EREERLE, 1999, 19(2) £ 157~

160.

Searles P'S, Kropp B R, Flint S D, et al.

Field Crops Research,

Influence of solar
U V=B radiation on peatland microbial communities of southern
2001, 152: 213~ 221.
Lee J A, et al.

Argentinial J]. New Phytologist,

Johnson D, Campbell C D, Aretic
microorganisms respond more to elevated UV-B radiation than
CO5[ J]. Nature, 2002, 416: 82 ~ 83.
Johnson D, Campbell C D, Lee ] A, et al. Nitrogen storage
( communication arising): UV-B radiation and soil microbial
communities| J]. Nature, 2003, 423: 137 ~ 138.
Ghisi R, Trentin A R, Masi A, et al. Carbon and nitrogen
metabolism in barley plants exposed to UV-B radiation[ J].
Physiologia Plantarum, 2002, 116: 200~ 205.
Parton W J, Mosier A R, Ojima D S, et al. Generalized model
for N2 and N2O production from nitrification and denitrification
[1]. Global Biogeochemical Cycles, 1996, 10(3): 401~ 412.
W ek M, B R SROBE, . B JCTUNLO I AN R AE I T
[J]. S5PU£HF9E, 2003, 23 (5): 504~ 511.
Smart D R, Bloom A J. Wheal leaves emit nitrous oxide during
nitrate assimilation| J]. PNAS, 2001, 98( 14): 7875~ 7878.
Huang Y, Jiao Y, Zong L G. et al. Nitrous oxide emissions
from w heat- grow ing season in eighteen Chinese paddy soils: an
outdoor pot experiment| J]. Biol. Fertil. Soils, 2002, 36: 411
~ 417.
PG ), 428 D O, WIS PS5, 2R8Iy MG A F e
HEARIM) . dbsi: BRF A, 1986, 234~ 235,

EAf iy, A7 6 PR, 55, DA G IR UV-B
ZESPELRELL )], AEAEREL, 2004, 13(4):483~ 486.

A, R, ??L'- SEOWMECK KNS LR R RS
N2O HEC P A TR 0] . BREEREY, 2003, 24(6) - 38 ~ 42,
Panek ] A, Matson P A, OrtyzMonasterio 1, et al.
Distinguishing nitrification and denitrification sources of N20O in
a Mexican wheat system using "N[J]. Ecological Applications,
2000, 10(2): 506~ 514.
Zou J W, Huang Y, Sun W J, et al. Contribution of plants to
N20 emissions in soibwinter wheat ecosystem: pot and field
experiments| J]. Plant and Seil, 2005, 269( 1/2): 205~ 211.
BRSCHr. AP EE R A M) dE s dE st KA
fitk, 1989. 73.
Moorhead D L, Callaghan T V. Effects of increasing UV-B
radiation on decomposition and soil organic matter dynamics: a
synthesis and modeling study[ J]. Biol. Fertil. Soils, 1994,

18: 19 ~ 26.



