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Influence of Enhanced UV-B Radiation and Straw Application on Soil

Respiration in Soybean Field
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Abstract: Field experiment was carried out in 2008 in order to investigate the effects of enhanced UV-B radiation and straw application
on soil respiration in soybean field. LI-8100 automated soil CO, flux system was used to measure soil respiration under 20% enhanced
UV-B radiation, straw application, 20% enhanced UV-B radiation + straw application and control. Environmental factors such as air
temperature, soil temperature and moisture were also measured. Results indicated that supplemental UV-B radiation reduced soil
respiration rate by 30.31% , straw application increased soil respiration rate by 14.51% , while enhanced UV-B radiation + straw
application combined treatment had no significant effect on soil respiration. Enhanced UV-B radiation enhanced the carbon conversion
rate of straw. Significant relationship were found between soil respiration rate and soil temperature under the control, enhanced UV-B,
straw application, and enhanced UV-B + straw application, the fitting equation determined coefficients R” were 0. 434, 0. 563 ,0. 451
and 0. 513. The Q,, (temperature sensitivity coefficients) for soil respiration were 1.55, 1.91, 1. 80 and 1. 71, respectively. It was
reflected that enhanced UV-B radiation, straw application and enhanced UV-B radiation + straw returning increased the Q,, for soil
respiration.
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Fig. 1  Soil respiration rate and soil temperature
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Table 1  Average soil respiration rate and cumulative CO, emission
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Fig.2 Relationship between soil respiration and soil temperature
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Table 2 Effect of enhanced UV-B radiation and straw addition

on dry matter yield of soybean

e g - B :

R EB 4 H B4y SRR
CK 2.87 0. 16" 50. 64 +2.46" 53.50 +£2.31°
U 0.91 0. 10" 13.21 £1.17" 14.12 £1.26"
S 5.39 0. 86° 81.27 +12.80°  86.66 +13.63°
U+S 4.87 £0.70° 92.35 +6.63" 97.22 +7.18°

1) R B T3 = ARiEDR 22 5 A 91 R [a] b s 57 6 30 Ak 1L ] 22
Stk % (p <0.05)



7 4 WY IE AR S5 UV -B R 5 38 35 -5 7% Tt FH o T L B I 1 1 522 1641

3 itig

3.1 UV-B B30 555 FF o GF 398 09105 f) 5% 0

AW &I, UV-B 5 G 5 o i R8T K&
FET b S0 1 . HG 5 0I5 9 AT A R UV-B R 5 38 58 X
W A K B T B RO AR K T R A VR BR AR
WK R T BRI BRI AR TR SR IR
[PNRSA R e 4 A i W < Rl Sl o
50% . T UV-B 45X 3 0 2 E e AR5,
MR PR 9 R B 1 4232 ) UV-B 4R, Bk, & 0
UV-B 45 5 J2& (8] 4220 )7 - UV-B 46 5 0l B @ K =W
AR A AR BRI TR A 3R A A
[i) 422 52 M) R s sl A= 40 80 i, A 45 38 v Rl 2R A T
HE T 2 A HE & B9 0 0. UV-B 4R S 48 5 38 5 41
) A T AR I IR R - AR A O T, AT 3 K - S
W2 B A

T A PR 2 1 A I S 0 0, JHG IR T g
FEFFR A )G, 39 m T L 88 Glomalin 1A #HL T %
U RRE T R SRR AR R 8 B i
W il F0R P A 40 A LR R AR 4 4 A L
A IR T R R R Y R I T
A et WFSTIN R A BEFIAR BB AT 70% FH oK
IR0, A 30% ok 2R K2 R AT 1 i I 2 42 v
VEWIBORR R HE 20, AT 2 5 7 AR O 0l . - g e
ST 2 AT W R B A A I i e [ R ) 4 R

UV-B 38 55 7% FF it FH 42 4 4 B 36T -+ S92 07 182 )
VeI /INT UV -B 3 58 10410 440 280 57 o 4% i P 1 12
RGN, A A it H BB A AL 92 B UV-B 1 5 X 1= BE 0
W2 P 410 i) 2580z . HE i R AT g 5 G A it A 1 R AR
Ko 56 AR & B (36 2) i FH RS FF T LA Ak b 22
MR B UV-B Xk 5 A K i 5. R B7E06E
FEFF 20, UV-B 4b B X K & A= 9w % A 40 il £
F . AEAE AT RS FF 45 R, UV-B 3638 5 3 WK T
KT HHL b H T R
3.2 UV-B 3858 555 FF it 4 Q0 1 52

- S 3 R AU R B Q) S AR AE
W ER AR X TR R R A T AEERRS
H B Bt HE o AR L B — BB E X0,
SR LTS MO W RO | A T A
JEEA T R BRI AT L) R A PR DR 25 24k i
B A . UV-B 4R 5T 89 90 e 42 i + HEE g 0,
18, X SGACR A2 2 Bk a6 45 R — BT T g R
R D UV-B %5 59385 5 BEARAE 2 09 56 A V6 il
REE K TR BR" & HEmiE s Q.

@ UV-B % 5114 38 58 1o 5 0 VE 0 A= K T ) 4 5 38—
6 G VR Z AN T BCRE | DB B R a4 BR b
FhOT R i 6 6 M F A A R B ] LA A
B WU AT RE 5 S B Q[ AR RIS K. B BFFEIA
Sy UV-B 4 514 30 Bl 42 25 - 390 b A 9y A 0 Ak o
A3 AT A S B T 7 R R T R LA
B F R B A B 0 IR, VE TR R R E Q. FE AT G
WREHR RS Q ol , AT BE S 2 . D E R AT R E
(A5 HLRE VB =2 — | T B4 = A BIL T ke 4
Wy T ) Q (. @ & AT RE R
A e Y SRR S T 2 S
B LR U D R R R
0 B, X I I £ BT R A, L I
JEC A1) T80 A i T o LG T 0T e R B 0, fH
WAIRIHE K. B FEFFME 42 25 - 3 S 10 S0
T O 6 R B IR 000 Y T b R LA
PR T 5 Q0 1.

UV-B 45 555434 350 08 FF 06 1A 0 3 5 7 L e 0
W F) Qo , 45 fF S8 0P 0, 0 3 2 A S A 084 0, 7 4 Bk
AFRE TS 5 R L AR H 3 CO, Hlk il R o, & 0l g
FH - 39 10 LA 7 F o 2

4 Hig

(1) UV-B g 5F 34 5 55 8% FF it F#8 %G BoAs K
T FH A T I Y M AR AL B UV-B R S 5
8 AR T BT i R R FRE R R e T £
HErP U A UV-B 38 58 5 RS FF it 19 & A b 2R
Xof A S T T A W R

(2) UV-B R d @ T RS FF i fb 3 e RS #F
Jiti FH 254, UV-B %t CO, HE B 400 51 200 B ALK

(3) UV-B 4 G 3858 RS FF it FH 1) 2 — Ab 300 52
A b B R B TR T A N 0 R R R
(Q1)-

SE Nk

[ 1] IPCC. Climate change 2007: the physical science basis.
Contribution of Working Group I to the Fourth Assessment.
Report of the Intergovernmental Pannel on Climate Change[ M ].
Cambridge : Cambridge University Press, 2007.

[ 2] Rozema J, Boelen P, Blokker P. Depletion of stratospheric ozone
over the Antarctic and Arctic; Responses of plants of polar
terrestrial ecosystems to enhanced UV-B, an overview [ J ].
Environ Pollut, 2005, 137 428-442.

[ 3] Taalas P, Kaurola J. The impact of greenhouse gases and
halogenated species on future solar UV radiation doses [ J].

Geophys Res Lett, 2000, 27(8) : 1127-1130.



1642 S TR 31 %

[ 4] Weatherhead E C, Reinsel G C, Tiao G C, et al. Detecting the [20]  XUI5%E, SR, SRAGHE. 3T BaPS Z 451 5 Hb A 3 05 0% 4 FH

recovery of total column ozone[ J]. J Geophys Res, 2000, 105 T A BRI (1], R 224, 2005, 25(8) : 1105-
22201-22210. 1111.

[5] WARIB, &0 8. VKA CFCs B A0 My i I %8 5800 Lh 52 [21] SRYEW, PRA, HLLE, 55 Cd Mhia A sk UV-B & 5 Xk
[J]. HER 580K, 2001, 96(4) : 17-20. UARZR W R [J]. MRS M, 2003, 27(3)

[ 6] McKenzie R L, Aucamp P J, Bais A F, et al. Changes in 293-298.
biologically-active ultraviolet radiation reaching the Earth’ s [22] Jacinthe P, Lal R, Kimble J M. Effects of wheat residue
surface[ J]. Photochem Photobiol Sci, 2007, 6. 218-231. fertilization on accumulation and biochemical attributes of organic

[ 7] Smith P. Carbon sequestration in croplands: The potential in carbon in a central Ohio Luvisol[ J]. Soil Sci, 2002, 167 (11) :
Europe and the global context[ J]. Eur J Agron, 2004, 20 229- 750-758.

236. [23] Malhi S S, Lemke R. Tillage, crop residue and N fertilizer

[ 8] Kuzyakov Y. Sources of CO, efflux from soil and review of effects on crop yield, nutrient uptake, soil quality and nitrous
partitioning methods [ J]. Soil Biol Biochem, 2006, 38. 425- oxide gas emissions in a second 4-yr rotation cycle[ J]. Soil Till
448. Research, 2007, 96 (1-2) : 269-283.

[9] DingW, Meng L, Yin Y, et al. CO, emission in an intensively [24] Tu C, Ristaino J] B, Hu S J. Soil microbial biomass and activity
cultivated loam as affected by long-term application of organic in organic tomato farming systems: Effects of organic inputs and
manure and nitrogen fertilizer[ J]. Soil Biol Biochem, 2007, 39 straw mulching[ J]. Soil Biol Biochem, 2006, 38 247-255.
669-679. [25] Hogberg P, Nordgren A, Agren G I. Carbon allocation between

[10] Nie J, Zhou J M, Wang H Y, et al. Effect of long-term rice tree root growth and root respiration in boreal pine forest[J].
straw return on soil glomalin, carbon and nitrogen [ J]. Oecologia, 2002, 132, 579-581.

Pedosphere, 2007, 17(3) : 295-302. [26] ZRE, 4K, B3, % BHETT SRR A8 B H 7§

[11] Tan D S, Jin J Y, Huang S W, et al. Effect of long-term T A PR b M o B L iy g [T]. 4 fik, 2008,
application of K fertilizer and wheat straw to soil on crop yield and 39(3) . 549-552.
soil K under different planting systems [ J]. Agric Sci China, [27] Davidson E, Janssens I. Temperature sensitivity of soil carbon
2007, 6(2) : 200-207. decomposition and feedbacks to climate change [ J]. Nature,

[12] skPRA, ROCR, EWIR, 4. B5FF e A %00 4 M4 3 2006, 440 165-173.

R sz [ J]. A= 25274, 2005, 25(1) ; 2883-2887. [28] Curiel Y J, Janssens I A, Carrara A, et al. Annual Q,, of soil

[13] Duong TT T, Baumann K, Marschner P. Frequent addition of respiration reflects plant phenological patterns as  well as
wheat straw residues to soil enhances carbon mineralization rate temperature sensitivity[ J ]. Glob Change Biol, 2004, 10 (2) :
[J]. Soil Biol Biochem, 2009, 41 . 1475-1482. 161-169.

[14] IgbalJ, Hu R G, Li S. CO, emission in a subtropical red paddy [29] Davidson E C A, Belk E, Boone R D. Soil water content and
soil (Ultisol) as affected by straw and N-fertilizer applications: A temperature as independent or confounded factors controlling soil
case study in Southern China[J]. Agr Ecosyst Environ, 2009, respiration in a temperate mixed hardwood forest [ J]. Glob
131 292-302. Change Biol, 1998, 4(2) : 217-227.

[15] Freibauer A, Rounsevell M D A, Smith P, et al. Carbon [30] HMLHalf, B237, Hitle, . FIMRATE XS 40 A~ F T %
sequestration in the agricultural soils of Europe[J]. Geoderma, Ttk B U R R S S A SRR RS [T ], Rl
2004, 122 1-23. IR R 2L, 2005, 24(1) ; 6-11.

[16] &k, ERFF, 2AE, 5. thEARH 28R 5 R G E IR [31] &t A, BRIEAE, 4%, M3k UV-B 4 5T 55 5 0f + -
[T EZs 2, 2008, 28(2) : 612-619. KN F G N, O HERL IR HLEEF T [J]. SRBERE2E, 2006,

[17] BR$H¥%, BIIEM, WK, 5. K0 (UV-B) 48 5 1 58 X 4% 27(9) : 1712-1716.

- 2R R /0N S A bR R R R O R Y IR R R Y 5 e [32] WRaEGAS, sgZE, W, . FORTEATIE BB IE £ 9 L
[J]. 3REER2%, 2009, 30(5) ; 1249-1254. SBLI]. RHAEZ AR, 2002, 13(5) : 539-542.

[18] ARARAX. hhEsrscsss M. dbat. b E AL A, [33]  hooWw, s —. FEREA L HEA0 R B 0 T 2 SR 52
2004. [J]. £HE=23%, 2005, 42, 270-277.

[19] Pal M, Zaidi P H, Voleti S R, et al. Solar UV-B exclusion [34]  FWCRE, sk Bk, R HE, SRR 1B K A LR

effects on growth and photosynthetic characteristics of wheat and

pea [J]. J New Seeds, 2006, 8. 19-34.

L maat s ()], e AR S & R, 2008, 30(2)
192-194.





