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Effect of silicate supply on CH, and N, O emissions and their global warming

potentials in a Chinese paddy seil under enhanced UV-B radiation
ZHAO Sidi, LOU Yunsheng” , ZHANG Yiwei, ZHU Huaiwei, SHI Yifan

Collaborative Innovation Center on Forecast and<Evaluation  of Meteorological Disasters/ Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing

210044, China

Abstract: Enhanced ultraviolet-B (UV-B) radiation, one of the most important problems caused by global climate change,
is induced by the depletion of the stratospheric ozone layer and has received considerable attention worldwide. It has resulted
in damage to various plant processes, including growth inhibition, photosynthetic depression, lipid peroxidation, and ultra-
structural change, and this has led to crop yield reductions. Methane ( CH,) and nitrous oxide (N,0) are two potent
greenhouse gases, and have 21 and 310 times higher global warming potentials (GWP ) , respectively, than CO, on a 100-
year time scale..N,O is the most important ozone-depleting substance in the 21st century, and paddy fields are regarded as
one of the most important biological sources of N,0 and CH,. Silicate is beneficial to rice growth, but so far there have been
few reports.on whether silicate application can reduce CH, and N, O emissions from paddy soils. A field experiment was
conducted to investigate the effects of silicate application on CH, and N,O emissions and their GWPs in a Chinese paddy
soil under enhanced UV-B radiation. The experiment had two UV-B radiation levels, i.e. ambient UV-B (A, ambient) and
enhanced UV-B radiation (E, enhanced by 20% ) ; and two silicate application levels, i.e. a control (Si0, 0 kg Si0,/hm*)
and added silicate (Sil, 200 kg SiO,/hm*). The experiment was undertaken at the Station of Agricultural Meteorology,
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Nanjing University of Information Science and Technology, Nanjing, China. The emission fluxes for CH, and N,O were
determined by the closed chamber method at one-week intervals during the rice growing period. The results showed that,
compared to ambient UV-B radiation, enhanced UV-B radiation decreased the shoot, root, and whole rice plant dry matter
weights at the maturity stage by 13.12%, 53.31%, and 25.85% , respectively, in the no silicate treatment; and by 1.47% ,
34.49% , and 11.12%, respectively, in the added silicate treatments. Therefore, enhanced UV-B radiation clearly
depressed rice growth, but supplying silicate could significantly alleviate the depressive effect of enhanced UV-B radiation
on rice growth. Enhanced UV-B radiation significantly increased CH, flux and its accumulated emissions, whereas supplying
silicate significantly reduced CH,flux and its accumulated emissions. In the treatments without adding silicate, enhanced
UV-B radiation significantly increased CH, accumulated emissions at the tillering stage, jointing-booting stage, heading-
flowering stage, grain filling-maturity stage, and over the whole growth period by 101.65%, 63.12%, 13.96% 3.94%,
and 89.43%, respectively, over that under the ambient UV-B radiation. Under enhanced UV-B radiation, adding silicate
significantly decreased CH,accumulated emissions by 35.83%, 45.96%, 39.84%, 10.29% , /fand 38.41% , respectively.
Enhanced UV-B radiation also significantly increased N,O flux and its accumulated emission levels. In the treatments with
no additional silicate, enhanced UV-B radiation significantly increased N, O accumulated. emission levels at the tillering
stage, jointing-booting stage, heading-flowering stage, grain filling-maturity stage and over the whole growth period by
69.89% , 41.62% , 134.57% , 84.46% , and 73.69%, respectively, over those under the ambient UV-B radiation. The
effects of silicate supply on N,O emissions from the paddy soil changed depending on the rice growth stage. Under enhanced
UV-B radiation, supplying silicate significantly reduced N, O accumulated emissions at the tillering stage and heading-
flowering stage by 16.57% and 32.97% , respectively, but increased N, O accumulated emissions at the jointing-booting
stage, grain filling-maturity stage, and over the whole growth/period by 68.06% , 23.09%, and 29.53%, respectively. It
also significantly increased the global warming potentials (GWPs) of CH, and N,0 by 51.92% to 83.31%, respectively.
Supplying silicate significantly reduced the GWPs of ‘CH, and N,O by 1.19% to 18.10%, respectively. In conclusion,
enhanced UV-B radiation significantly increased N;O flux and its accumulated emissions, and stimulated the GWPs of CH,
and N, O. Silicate application significantly reducednCH, flux and its accumulated emissions, promoted N, O flux and
accumulated emissions, and reduced the GWPs of CH, and N,O. This study suggests that silicate application can reduce
CH, and N,O emissions and subsequent GWPs, and reduce the contribution of enhanced UV-B radiation to global warming

potentials.
Key Words: UV-B radiation; silicate supply; rice; methane; nitrous oxide
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1 #MREFE

1.1 Rt

H ST 2015 45 5 H 2 11 AR 5B TR K FR IR Z L5005 (32.16°N, 118.86°E) #F 47, %k
HiAb AL A IR S X AR KR 1000—1100 mm, 4EXSR 15.6°C , HHR/K R AR 46, BHREEIE N
fERREN . At R A AR 1, I PO IR+ AR B, ik AR S 5
4 19.4 g/kg F1 1.45 o/kg; Khiki &k 261 o/kg;pH N 6.2 (1:1 +/K ) . AR UV-B 45 BB i il w4~
P, UV-B 38R 2 K7 BIXT R (A, AR FIEEE 20% (E) o SR FHREAT AL, UV-B AT4 (D60 R 280—
320 nm) B F/KAEREZE 15, TR, UV-B 48058, flrk i1 2 ZKF, RIXT AR (Si0,0 kg SiOs7hm®) Flitifif
(Sil,200 kg Si0,/hm?) , iRXEGILBE 4 AL PR B (1) UV-B 8458 +Jiti ik (E+Sil) , (2) UV-BA 55 + A hti i (E+
Si0) , (3) HAROG+IiRE (A+SiL) , (4) ARG+ANIRE (A+Si0) . HAL 3 W BEALHES , 312 A/ X /N XTI AR
2 mx2 m=4 m?,

KT 2015 425 H 10 HEH,6 H 13 HER ARITEE R 16 emx23 em, BARHT 1 KHaAL , BN &
BIERF(15-15-15)315 g, A T AR (N-P,0,-K,0) jifi 348 200 ke/hm?y it kb 2 & /N X (Sil) JififiE
FR4M 183 g, AH Y ThafE LN 200 kg/hm®, ZER/INX NAZ 4 Z5HENETA (& 20 cm ), AR A A 32 SROKE HE R
SN Y b B3 R HEHE . 4 RS AHE R A SRR I 88 B T i, BRI N AR A — 4l 1 A (2
PR o MOKFEBER (4% 25 d J5 ) FFIRIHEAT UV-B SRR3R 5 /K882 Z M BE 25 46 2R 4729 0.8 m,
K4 HRITE] A 8:00—16:00, 331 8 h, BIRT Kp5 1k RS, B Z/KRERGA . 7E20154E8 A 15 H&E 9 J 1 HikfT
HEACH R 8 HEAS 3L o 1 3 7 3 A4 S PR L EAT o K EZE K WK Z IR BE DR FFZY 5 em AR FE/KJZ A2 4L
T R RN LA T SR
1.2 SURRES

R HIHASFE A H 2R AR CH, RN N, O R o w B /K Fef 43 BE I 22 iU | 43 JERAE— I SRR I R] S 8. 00—
1100, [FIEFICSRAA NI . SREERRRG PVC FASAR G & T3 Je e T - BE A0 IS 8 I 36 46 ) 38 2 s 7K 2 9%
FHRUEA AR M . AT ESE SR AR U BN XU FLTE 20 s, S ORFERE N AURTR G357, 40 51 F 0.15.30
min FHAE A 30 1 0 0 S A AR T R AR T A SR Sl B2 B SR AL (50 mL) H, A0 €235 4 SURG: )
SRER CH, AN, O IR,

CH, M1 N,0 Hegom &5t

273 de
(273 + T) dt
Ao, PO ARG (mg m™ b)) 5o WARHERIRE T AR, CH, AT N, O R 3910 0.714 kg/m* Fl
1.25 kg/m® s HORARF S E B2 (m) 4655 0.7 m,8 H 20 HINFS , INAAJSH6 & 1.3 m; T A RERRHRE P97 2531

Eﬂn;%%ﬁﬁﬁﬁ%wmg%wmﬁwmﬂﬁﬁﬁﬂ%o

IKFEA B CH, M N,0 BFHE AR,
T=>[(F, +F)2] (D, -D,) -24
Ao, TR AR BBHE B (mg/m®) 5 F R F,, 4% MRS i UCR i+ 1 USRI A O 2 G
(mg m™ h™") ;DM D, A3 25 § A i+ 1 YORFERT I RAERT ] (d) .
1.3 A
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L BRI IR (global warming potential , GWP ) & R P &Rl 28 AR X g 28 A0 32 Wl AR X BE T Y —A>
28, LEEAER B, CH, A N,O SRR GWP 203112 CO, i 21 45801 310 £, PR, A5 I CH, A1 N, O HEik
()RR IR AT RO 05 e A F I CH R N,0 BRHERCE 4> 5176 2L 21 #1310, B2 CH, AT N,0 21
HERE Y CO, M6 . FHH CH, AN, O HERU £ 6 8 IR IS Ho2 4 CH, A N,0 2B Y CO, Y S AH AT,
1.5 BdRb 550

RIS R ] Excel 2010 # R TACEE 5258, T SPSS 21.0 Gt M PR AT e 40 A . 45 A P 5
SRR/ 3 2280 (LSD 356 ) 4T 2 8 oA, 5 B b B ) 2 5 M L e b R 91 A [] 7B 38 7 A i) 22 52
B (P<0.05) AR FHE For Ab BRI 2 SR A F KT, [P = Rk ] 0.05 15 EK s bR 5
RikF 0.05 BEKF,

2 ERE5S

2.1 UV-B 53858 T it il X 7K R Bbk A 49 1 (4 S i)

F 1R TCRMAE S, UV-B FGS R AR 1K R 30 5 R 5 T R R sk 254 T, UV-B &
SEIERR A |- ER AN E B T 1.47% 1 34.49% | BT YIEEA T 11.12%s Aitifik 44 F,UV-B
R SRR A b RN T A S T 13.12% 1 53.31% , M T HIE D T 25.85%, Kightifk 57,
UV-B FRG 3550~ /K R T 50 T BRI KT A 28O0 &0 T /K At 38T B iR, W] UV-B 4 55 1 58 %t 7K
FEAR R B GR S  UV-B S5 4 F T | i fed b B /K e st b S5 i R 551 B e AS it ik Ak B 0-S511 386H 61.309% A1
43.74% , ST EIGIN T 55.74% , HARGHRAE T, itk A FRK R b 1 50 A0 T 38+ 5 HGAS A A 40 S0 3
44.69% 1 26.11% , i T W3 T 37.52%, W UL, UV-B 55134 55 05 b [ AI /K R b 358 5 1R 358 T 9 o FR
2, Mt AE R 802 /K Rl b3 5 1 R BB 3R AR 22 UV-B 5 569 18 5 6 KRS T LR R A

A

1 UV-B 838 THEREXT K8 _E AR ANt T A T R E 8 &0

Table 1 Effects of silicate supply on shoot and root dry matter of rice under enhanced UV-B radiation ( mean+SE)

b2 b AR T AR T Lk T E
Treatment Shoot dry weight/g Root dry weight/g Whole plant dry weight/g
E+Sil 16.19+1.07a 6.69+2.03b 22.88+2.79b
E+Si0 10.04+2.43h 4.65+0.55¢ 14.69+3.96d
A+Sil 16.42+2.81a 8.99+3.07a 25.41+£3.39a
A+8i0 11.35+1.24b 7.13+2.68b 18.48+2.96¢

A: ARG Ambient UV-B; E:UV-B #5# Enhanced UV-B; Si0; %f#& Control; Sil; Jilifi Silicate supply; [FZ1AS [F] 525 3 7R 4b B i) 22 57 1 2%
(P<0.05)

2.2 UV-B 5@ 534585 TRtk % CH, HERCH & 5200

M 17 SR AL PR KRS CH HERCR 25 PR A R S AR — B, 2 B g R fh e - BERTIY, CH,
HERE A, B2 W R FERS AR A 55 K (B IR BN, 2 5 SURIFRAIR, BIAZAR 76d (#4715 4 FE00)
JERHERF AR ELRDK R G, R/ BEFTI , e [ -3 5 © W /K (E AT RE IA P 38 S AP e, 13 o8 R JUR 4630
85 KA IR AR AR AR, CH HERC AR . FEE /K IR TR] AR HE R, A% DR AR BRI B, 7K A 20 BE A DR, HR %
IR, Get T B G B, CH, HEBEZ T i, ERSRUR 2 55 KIRBNE(E, fERHIR A 58 KITIA
K2 TG T 30, CH, HERGE U0 N R, 5055 F g™ 2R 1 o R S A A — 0™, A
IKFER ARG T6d A, CH HERGH it — ELAL THARKP Al GEAE T, — 2 0 T A 1 b i Uk, $2 v
T SRR SRR AL, AR P B AR AR T CH, B9 AR o RS T SRS B KA A B LR s /D
TATHLB ik, R S b S B PSS AR T e 9 I, A R o - S ) G iP5, A7 B T2 A
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EOER A% LR VAR

AT YN, IS 55, UV-B BRI AR5 1 CH, HERGE B 38, KAEFER G 15 27 KRE 55
KBEW) BERESMET , UV-B #5R A3 A /KRG CH, HEBGHE & T X IR 467.41% .510.31% ,183.95% .30.77%
f136.55%, Ajitifk 2544, UV-B 3% 5 A0 B A4 7K R CH, HEHCHE & 85 T X 18 279.86% . 212.67% . 200.33%
72.08% K1 64.41% , Joit UV-B FRETHE5R 55 ik 45 & FRARRE 1 CH, HERGE T, 726 20 BEI , i rek b B %) 7K
e CH, HEGE KT R . AR, i r AL BE/K RS CH, HERGHE K T X1 18 75.33% .65.88% .39.82% |
9.91%M1 14.47% , UV-B 85850 500 T, i hk AL FEOK RS CH, HEHCGE S T X B 63.15% ,33.41% . 43709% |
31.53%F128.96% , L iRZEFUH, UV-B 3458 B I 34 A% B CH, HEC, ik B P R % UV-B 34 5% 75

CH, R R
10 - *
o L x ——E+Sil
—=— E:+Si0
o L ——A+Sil
A+Si0
7 =
= 6r
) 5
E%Ji 5+
ZE
2 4L
5
GIEN"
2
1 =
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E 1 UV-BIEETHERNTER CH HMBEEE T TN
Fig.1 Effect of silicate supply on“seasonal variation of CH, emission flux from paddy soil under enhanced UV-B radiation

A: HHRE Ambient UV-B; E.UV-B3%5#% Enhanced UV-B; Si0: XTH& Control; Sil . Jififi: Silicate supply; * F/~AbFRE] 2% 5 3% (P<0.05)

2.3 UV-B & S8 55 T b ik X CH,, 2AHERL A =2

32 KW TEKAG 4 A EE M A EE CH, REHERCR 5 , o SRR Y 80% 22 AT BT A FEIIR 2,
A7 RHERICE Y 18% 2247, il A6 30 R 20 s e /D A08$ o HE R 1 1% 2245, TiREZ1F T, UV-B 3
SRR ) CHy, SRR AR 1t 7 40 BE I 3509 22 R ID) il B4 A6 30 R S L) Ay | G T 44.86% . 18.71%
10.119%%0 4.23% , A= &M CH, 2FRHER N T 38.62% , AWk 40T, UV-B 838K i CH, 2FRHEK
LR 4 E T S T 101.65% ,63.12% 13.96% Fl 3.94% , 4= & W) CH, 2R T
89.43% . JCit UV-B Mk 575 ik A IRCAS 1 CH, 2AHEE . AR, R P ARG CH,
SRR 2RRTE IR 4 DA E W B T X IR 10.68% 25.74% (37.74% F1 10.54% , 78 42 4= & WK T % 1
48.32%, UV-B fE 433550 T, i eEAL B AORS I CH, B HE &= A Lk 4 A7 B2 5K F X% B 35.83% |
45.96% .39.84% 1 10.29% , 7E4 E B WK T4 IR 38.41% , RI UL, UV-B 3455 n] i 22 ERE I CH, HENL , 764 BE
SR T 2R R Ak B ) 25 5 35038 (R UK P (P<0.05) |, Tt Ak B S 3 PR IR FH CHL HE I, B i s8 Ah 45 Ak
PRIA) 22 5158 B KO (P<0.05) . FREERULI 7R3 A E I, 78 UV-B 58 2% (4 it ik xR F CH, HE
T BRI IAE A
2.4 UV-B RS8R FRiREXT N,O HEE i 1) 5 m
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HITE 2 B AN RAL R RS T N, O R Z= 35 M i 3 A — 2, B R 2 e {7 /KA 7 BE
N, OFE G A, ORI AR AL, B2 AR5 55 K (S0 BE]) T ARz #i T, 5 69 X (KT 2R ) 1855 1 v
{6, B FEAR , FERSRRR 20 90 X (KT HEM ) e iRk, Z IR 7RSS 97 K (I B3] ) i 25 2 Mg, Bt e
LURIREAR, ERE AT 5 132 R E 139 K (FEHR A ) N,O HEBGHE & PR T . fER G55 58 KIFIRI H , K
JEVETUGE T Rl 2 T N0 B A, N, O HEBCH BRI (E, REAR S S 73 SR 4 RO ALK
N, OHEMCZ # AR A IRAE, £ 55 97 K (A L)) HBUER 2 A 0edi, R D AE T Ak Ak T B 245, T
AR5 T A B SRS AR A 0T 3 BTN, O AR R . AE2E 7 300, N, O I8 T s, M PR A T g
5= 1 HEK , SRR TR R T WK DR AR, IS 20 1N, OHE G PR T

*2 UV-BHERETHEENKBEAREEH CH, RRHEMENF I

Table 2 Effects of silicate supply on CH, accumulated emission from paddy soil at different rice growth stages under-enhanced UV-B radiation

( mean=SE)
" - e, 2AEEM
Sy AR R WA i
Tillering Jointing-booting Heading-flowering Grain filling- h
R grow
Kb stage stage stage maturity stage period
et T HEL HL HEH HiL
T i i T i
Emission/ it Emission/ it Emission il Emission/ ikt Emission/
N Percent/ % N Percent/ % N Percent/% ) Percent/ % 5
(mg/m") (mg/m*) /(mg/m”) (mg/m~) (mg/m*)
E+Sil  2255.98+23.61b  81.53 424.31+9.33¢ 15.33 38.54+7.95h 1.39 48.16+4.72a 1.74 2767.01+23.04h
E+Si0  3516.04+37.52a  79.57 785.24+7.19a 17.77 64.08+8.57a 1.45 53.68+1.67a 1.21 4419.06+37.40a
A+Sil  1557.35+£25.34d  78.02 357.46+11.61d 17.91 35.01+4.40b 1.75 46.20+2.99a 2.32 1996.03+26.46d

A+Si0  1743.58+33.02¢  74.74 481.36+17.22b 20.63 56:23+8.05a 2.41 51.65+13.75a 2.21 2332.83+51.20¢

AR EF WM, UV-B 358 FOKFEN, OHE @ 38 I, ERARIGHE 62 K& 83 K (I 124 FE) | i fik 4%
PR, UV-B 345040 B 4 7K AN, O-HERCHE 2 55 T 14.30.89% .53.35% . 109.04% F1 137.48% ; ANjitifik 444 F , UV-
B 345 A0 B 1 /K FEN, OFHE HIE 555 14 17 83.01% .0.91% 171.51% F1 89.03% , TE/KFERE ARG 26 97 K (il
P LS T, UV-B HE5R AL PR R FEN, OHECHE i 5 X5 i) 102.92% ; ANtk 2544 T, UV-B 3558 b 34!
FIZKFEN, OHEIE & 55 X R 151:31% . TEKFERS AR S5 57 132 K& 139 R (FER A ik 244, UV-B
HaGm AL B A K RSN, OHEE Fh i T X IR 165.79% .22.98% ; Atk 414 F , UV-B M5 40 BEAY /K REN, OFHE i 8 Ht
T NHIR 143.63% 93.99%,

Jita Fe XoF A FE N, OHE il et OS2 e 25 AN AR B IR FTASTR], 7ERARE 28 62 K& 83 K (I 22U | itifik
A PN, OHE AL 8 & 88 ity ARG S F R, it fef Ak 3814 A% N, O HE S B i3 T X IR 159.419% ,11.15%
100.83% 1 59.17% ; UV=B B35 444 T, it ek b B A4 A5 F N, O HEHCGE 5 T 5% 18 85.55% .68.92% . 54.62% Al
99.97% , TERARIG S 97 K (A AL ) | bt Ak e A% I N, O HEJGH 2 (A1, A SROGAPE T, it ik b B A1) Ao 1
N, OHF jiltit e I F 5T HE 19.45% ; UV-B 350 41, il ik A B A% A N, O HE 0 =K T B8 35.01%, 7E/KAG
AR 132K 2139 K (HEM ) | ekl R N, OHEGE S0 i, ARG R, ik Ab FE YRS HIN, O
HE 5 755 T4 IR 30.78% . 126.81% ; UV-B 3458 45 44 T, it Ak Ak 24 A A% FH N, O HE 0 4t /55 T X% R 42.68% |
43.79%, IREEFULAE  UV-B B4R = R HN, OHER , 10t fE 76 ARG T 28 RS AR 2 A 4 2 ARG N, O
HE, 77 16 1 0 AR F N, OHE
2.5 UV-B RS8R T e N, 0 ZEHERC R Y5 0

M 3 KF 4 A EF R 22N, O REHE R i s, o SHECE 1Y 50% A5 A IR A TR
B SHERCER 1Y 24% 2547, A BEIA 7 SHERCER 19 15% 224, BESR A i b O BB B 1% 44, N,O%
FHEC I 32 B e R T 22 R W) R R S i — A AT TG D - SR AR s R HE T RS TN, O™ A il
Hewg
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Fig.2 Effect of silicate supply on seasonal variation of N,O emission flux from paddy soil under enhanced UV-B radiation

FEAEF N, G575, UV-B 34955 55465 TR N, OB B & . a0 T, SXHR(H
SR6) AH L, UV-B HE5R /K FEN, O BARHE R & 7EAS [ AR B 1 43 BE i 17 44.86% ,58.91% .44.09% Fi1 60.08% ,
SEFWIN,O RFHE RGN T 54.07% , ARAEESMETT , XTI ASR06) #H L, UV-B 358 K FEN,0 R
HE R AEAN ) A= B 20 48 0 T 69.89% 41.62% (134.57% F1 84.46% , 4= 4= F AN, 0 R 5 T
73.69% ., A UL, UV-B a5 e o 7 R5 H N, OHE i, it e AN ] A= B 1A% BN, O REHE G R S I AE7E 22 5%
TEASRICIRAET it r A 3 A TN, O SRR HE R 43 BE WK T X 1R 2.15% , 24K 1 22 R ] i A 300 e
IR 4 9 5 TR IR 49.78% 9.11% 41.84% , TEL AT W B T4 IR 14.90% , UV-B 3438 | jifi ik b 3R i
& N, O SR HE G 76 20 BESH A A2 A6 801 43 IR T % B 16.57 % \32.97% , 735 715 2R R 300 R0 3 2 i 2030 43 331)
TR 68.06% 23.09% , 164 E B WL T X I8 29.53% , 1645257 AP, Jiti fk %0 A8 FH N, OS2 i J& A ] 1Y
AR AT I PN, it ik ] A2 A N, ORI

*3 UV-BiEETHEEIMNKBEARAREFTHN,OZRAMEN I

Table 3 Effects of silicate supply on N, O accumulated emission from paddy soil at different rice growth stages under enhanced UV-B radiation

(mean=SE)
e - . el 2 EE W
SYUE AR £ W ) Whele
Tillering Jointing-booting Heading-flowering Grain filling- h
) e e aturity stz grow
R FR stage stage stage maturity stage period
B T sk ik ik s
Emission/ ik Emission/ ik Emission itk Emission/ itk Emission/
N Percent/ % B Percent/% N Percent/ % 5 Percent/ % N
(mg/m*) (mg/m") /(mg/m”) (mg/m”) (mg/m*)
E+Si1 26.45+3.60ab 13.16 112.77+12.75a 56.11 38.17+4.90b 18.99 23.60+4.58a 11.74 200.99+6.13a
E+Si0 31.70+2.63a 18.12 67.10+3.20b 38.36 56.95+5.52a 32.56 19.17+2.98ab 10.96 174.92+13.62b
A+Sil 18.26+3.58b 14.00 70.96+6.76b 54.40 26.49+4.25¢ 20.31 14.74+6.54bc 11.30 130.45+19.79¢
A+Si0 18.66+9.46b 18.53 47.38+2.77¢ 47.04 24.28+0.24¢ 24.11 10.39x1.56¢ 10.32 100.71+9.19d

2.6 UV-B 4S80 N i rk % /KRS 42 A2 75 300 = 3800 A 52 T
LUE AR E] RUZE B, CH N, O 1 2 BRIE IR T 35 (GWPs ) A4 T CO, 19 21 £5F1 310 £51%', £ 4 %
B, UV-B 585 0 35 18IS 4 BR8I35, JCIB ik 5 75, UV-B 38 5 T 4 B0 T v 455 ) BEAH LE 5%
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51.92%—83.31% , Jififi ] i & PR AR RS HH RS R TR B8 UV-B BEG 575 | itifik 5 % BEAH L, GWPs 1870 1.
19%—18.10% , AbFH 7] 22 e ¥k i K SF . ml 0L, UV-B 458 B 25 $2 5 CH, FIN, O %5 & HER 1Y 4 BR 3G 15 a3
T Ak (25 AT UV -B 358 X 4 BR IR 28 3800 ) BTk

R4 UV-BHEETHEENEH CH,MN,OE &SI EER T
Table 4 Effects of silicate supply on GWPs of CH, and N, O from paddy soil under enhanced UV-B radiation ( mean+SE)

s CH, N,0 RS
Treatment GWPs/ L GWPs/ 5 GWPs of CH, and N,0_./
(kg/hm?) Percent/% (kg/hm?) Percent/% (kg/hm?*)
E+Sil 581.07+4.83h 48.26 623.06+19.01a 51.74 1204.1323.67h
E+Si0 928.01+7.85a 63.12 542.26+42.21b 36.88 1470.26+36.67a
A+Sil 419.17+5.56d 52.88 373.41+25.19¢ 47.12 792.57+30.06d
A+Si0 489.89+10.75¢ 61.07 312.19+28.47d 38.93 802.09+38.55¢

GWPs: 2BkHTIEIEH Global warming potentials

3 WiREHSRR

FE R A Py it S e 5 A5 DR XA R AR K2 e, ASBIFSE 3R B UN-B S S 30 S 30K e b 38 0l 58
YRR, DK AE R AT (£ 1), JRKNET UV-B RS ECR RGN, i H R, MK fEt
HAER, SRR AR R E . Ah, UV-B i 23l K f Pl B 95 1, AS R T 3 RR R A K &k
B R KR M R R A BN AR KA AR A B AR UV-B AR S R i AN R —
It A A R KRR B AR RG2S K ARG ZE AR it R 384 8 MBS 4R UV-B 589 0900 % s 50—
It A T 387 K R A N B I 2 AR, At i e 2 B & B AW WL UV-B i, i v s L HRAE UV-B 8 5
BIRE S R, R nT A SR M UV -B SRS X KRS A K vE

UV-B @5 34sm 3 insK A5 CH, HEGHE & S SRR, /2 EARE I CH HERC( B 1,3 2) X 51T AT SS
WU A BT R, UV-B RS st A5 HCH, HEROE B35 52w Js R AT R AR I CH, HERCSZ 1
SRR R K ARAT BERES I RV RE AT R 1 TR b, S0 A5 R G 22 Sk T BB S R OR TR AR IR 25 2R
TP — ST, MERE VT IS5 UV-B FR 58858 x5 R I CH, HERC A BEAE T, BRARAR B CH, HE ik & &% 2R
HEMOR: , X 5 58 AT e g R —80 ™ MEREIEIE T KRS bR AR R A I (3R 1), Mol < 48U
HRZRSEALHE ST, B MIAR PR R, I 7 P e T 15 v, s /b CH AR A6 i vk A Ok e AR
Jiti A R e I P 2 pH TR T R T, K B0 e T A LA e i e PR B A pH
FhEr T REAE P e 1 i . G R RE S S A RS F 35 pH TH S 75 5 0 ot 7 A I T E— B RS

UV-B 5 3558 9 2 52 = R FH N, OHE G et S SRARHE R (&1 2,38 3) o KRN, OHE 32 2 5 T 4 il
- IR T P AL UV-B 48 S 65 5 28 48 0 T K RS AR B 388 SR 3 W e R B 4R R
R - A SN SR AN BE B T HE K RN, OHERL , A #F 9% 26 B, ZE 457 = AR, UV-B
FE RIS XA/ NN, OHECE T A W25 UV-B 48 5T 0 B R8T R G A Wi | R vk i &
R S A S HUR N, OHE B (A, AT IFFE R W, UV-B 45 51858 20% % R [N, O HE B 8 G i 3 5
WAL A IR AR REAEYIXT UV-B 85 00 U E AN [, ELIR2E AR 59 AS A i Rlo6t UV-B 48 5 9 4
JEPEAR A A KA B 22 53 XN, OHE Rl th AT 25 AR 2 X SRRl G B o 45 SR nT fig &
H YRS | 3 A e o R K I A B it A DR R AN [ 3 A1 . AR LN, O HE B 249 M ARk BSOS [R) A= 7 40
SRR E | SR UE T K AREN, OHE i, LI R v] GBAE T, i hE (2 08 T /K Rl AL NI 32 3 T M R
SURE )RR R AL T R PG K R AR ik R Ak W g, 5 | ke + 3 S AR S FL 7 (Eh) T, 2 8F T A A0 PE
AP RSN, O CH HEBAFAE—E KR Y . ARBFFEd eI T3k — 5, itk i > 7 4% I CH, HE, 30
PEHFE TN, OHERL
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UV-B F 5558 25 32 /KA CH FIN, OHEGE AR AR, , J ik nT ok /A8 D CHL, HEC, {5 T4 R A

HIN, OHi . PRt , mT £ A BRI 4 ( GWPs ) SRERFUIE Ak 2 75 RE VSR A T CHL, FITN, ORI 19 25 5 1l %8 3L
N7, S5RRW], UV-B Y 0280 A I CH, AN, OHECAY £545 18 il v 54, Tt 7k DU B S k2 17 UV-B 3 5
Xt BRI IEA A TR (R 4) . RACREARSEHITRIRIITT , L — RGO R REAL ST ik i ik 7 3 o
UV-B &5 T fe B CH, N, Ol S i 28 3400 ) 520
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