7
ﬁ& , ;%% H’ @I& J WiBiE IR R OAE

\GRO-ENVIRONMENT SCIENCE
fRtk: http://www.aes.org.cn

h E R RN O B S
Wk, Ef, T, XFH, MEE

1A
R, EE, TAF, . PIEZREE N OHEM B N 2R )] A0l FREERL 2441, 2020, 39(4): 715-725.

TEZR AL View online: https://doi.org/10.11654/jaes.2020-0137

TR BERRNAR  HAd S

Articles you may be interested in

A% FH A R Y SRR B
I, BB
A IR 244 2020, 39(4): 842-851  hitps://doi.org/10.11654/jaes.2020-0245

LN OHE R SR HE—2E T S0 &

R, BR W, R IE, BEIESS
el FREERLE240. 2020, 39(4): 707-714  https://doi.org/10.11654/jaes.2020-0018

O AR A R HE ST e 5 e 2
TR, XIFES, DB, JMmE, (K
N PR 2447 . 2020, 39(4): 700-706  https:/doi.org/10.11654/jaes.2020-0093

HhIE AT B X 25 el bR M - SR ZEN2 O HR TS S R i PR 3R

fa] F e, A 4E, H V5B MuhammadShaaban, K2

R IREERL 254 2016, 35(6): 12101217 https://doi.org/10.11654/jaes.2016.06.026
AR THN OFET I 25 4% Jey (T ML BRI 42 BR DA

R, BB, 1T, THLE
LAV FREERLF2441]. 2020, 39(4): 680-690  https://doi.org/10.11654/jaes.2020-0113

KEMIE AT, FAFEZHEINER


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0137
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0245
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0018
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0018
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0093
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.06.026
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0113
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0113

2020,39(4): 715-725 xR W F OB R F F R 202044 H

Journal of Agro-Environment Science

R, O, £, A P EREE NO HERU R K R ()] R FREERE A, 2020, 39(4) 1 715-725.
YAO Zhi-sheng, WANG Yan, WANG Rui, et al. Nitrous oxide emissions and controlling factors of tea plantations in Chinal[J]. Journal of
Agro—Environment Science, 2020, 39(4): 715-725.

i [E] 25 Bl N.O HERt K 2 Im E 3=

WAL, E R, E R, KEE, AL

(1 EBEE RSB KA FZ IS KA B R B S0, LAt 1000295 2. 4 ERMF K 2E I ER 5171 B Rl 2R 2F
BE, dbat 100049)

T B RN RIS UG  RAR ORI 2 R SOk T A AR S AR AR E R R R R T — &
G {9 IS5 (] L, 4 -+ HE R AL R &= SR ER A (N0 HE . 124 1k, R EZR T AR S R G TP R T — L8 H (R U8 i 5, 11
X r 45 Bl N2O HE IO it 2 L5 mm R 3 AT e 2 4 1T A ITAG Ao Ak o ATIF 5 5 H (RD UL AIF 52 A SCHR 5 (L8 70 4558
LA fFE 45 A48 UG AL AL IR 25 AN AL P ) 2525 (Meta) 4387 , 28 S5 4317 T 5T IR Rl (00 AR - 3 e ot ) AR S e 2
SR R E AS B NLO AEHERIOR B R HERT 2R B (EF) AR ALARAE . 25 SR, v [ 2% Bl P45 NLO 4EHEL oM 9.55 kg N-hm™-a™' (95%
B X0 R 7.54~11.9 kg N-hm2-a™) , 5 T3 EAR S VEY A H AOHEIL ; 2518 10724 EFN 1.92%(95% B A5 X 0] 4 1.49%~2.39%) ,
29 J2 IPCC HE LI 2R AR H NLO HEJil 2 BRI 1% DI Wi o 255 2 255 Bl NoO HE I 5% i Rl -2 B, 000t FH 4202 13 NLO 4R
HERCI Y IR B I 2, HL 3 2 AR M IE A SESC R o 1 EFG N 32 2257 + 38 C/N FIZRRL & i A BRI M, HL S 38 2 0 3 A
KT o S A5 Fel PR A AR (1 <2% (1) v [ FH R T AR ) AR 3 2255 IX ) 4 38 S1UIE e P it D AR HIF SR 1% B, A 58
2018 4Pk [ 2% Bl NLO HEUE B4 28 Gg N-a™', 24 5 rp [E 4% HLSHE RO Y 15% 0 BT L , 2% Bl 75 v [ 4% BRIORE 2 48 HhoR K N0 5
HEROR o ASTFFEE— 2550 e 301, A5 el it A BIL G ML A2 VR A a3 TR0 AR (An 22 42 B 0 sl 8 0 A 0 5 ), T A 80 A% v 2 1) U
FIFAZEIF00 0 1498 NLO HEHL

SRR« Al 5 R 2 AU AUl 2L Bt I A 5 HE IR B

FESES X511 XEREG:A  XEHE1672-2043(2020)04-0715-11  doi:10.11654/jaes.2020-0137

Nitrous oxide emissions and controlling factors of tea plantations in China

YAO Zhi-sheng', WANG Yan', WANG Rui', LIU Chun-yan', ZHENG Xun—-hua'?

(1.State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029, China; 2.College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Bei-
jing 100049, China)

Abstract: Tea, as a popular beverage, plays an important role for local cultural and economic developments in China, but its cultivation
with high amounts of nitrogen (N) application results in environmental degradation, such as soil acidification and high emissions of green-
house gas nitrous oxide (N>O). So far, however, our understanding and quantification of total N,O emissions from tea plantations in China re-
main unclear, though several observations have been conducted at a site—level. Based on 70 datasets(including 45 and 25 datasets for fertil-
ized and unfertilized treatments, respectively) extracted from in—situ field studies, we performed a comprehensive synthesis to characterize
and quantify annual N>O emissions and direct emission factors (EF.s) in dependence of environmental factors (i.e. climate and soil proper-
ties) and management practices across Chinese tea plantations. Results showed that mean annual N.O emissions across tea plantations in

China were estimated to be 9.55 kg N+hm™-a™' (with 95% confidence intervals of 7.54~11.9 kg N-hm™+a™"), higher than those in Chinese
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major cereal croplands. Also, the analysis yields a mean EF, for tea in China equaled to 1.92% (with 95% confidence intervals of 1.49%~

2.39%), being double as high as the IPCC default value of 1% for global crops. Across all the datasets, a regression analysis showed that N
application rate was key factor driving annual N,O emissions, both exerting a significant positive linear correlation. While the EF,was main-
ly regulated by the combined effects of soil C/N ratio and clay content, i.e. EFybeing strongly negatively correlated with soil C/N ratio and
clay content. On basis of the current estimated mean EF, for tea, the tea planting area, and the N fertilizer application rate, total N2O emis-
sions from Chinese tea plantations in 2018 were estimated to be approximately 28 Gg N +a™', contributing up to 15% of total cropland N.O
emissions. This suggested that although the area of tea was small (only accounting for <2% of Chinese total cropland area), tea plantations
were hotspots of N>O emissions in the crop production sector. To address high emission characteristics of tea plantations, our results also re-

vealed that applying the combination of synthetic and organic N fertilization, controlled—release fertilizers or biochar amendment to Chinese

tea plantations was a promising management strategy for increasing N—use efficiency while effectively reducing soil N>O emissions.

Keywords: tea plantation; greenhouse gas; nitrous oxide; fertilized cropland; emission factor
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Table 1 Sources of data used in the analysis of annual nitrous oxide (N,O) emissions and direct N.O emission factor(EF,)

across tea plantations in China
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F30EF4H

FEHET B
L BT S R B R MO ) w5
Wi SOC/ TN/ CN  BD/ pH  Nrates/ - Er—— | € S U
VAP WAt PR BE BE oo v pen® kgNehntt TOE BB B Yer o Re R RBE hpe e
Sand Silt  Clay Synthetic  Manure ~ New type Fertilization Unfertilization
Wb, FET, 5 (32007 22N, 110°43 " 11"E)
804 149 48 393 127 136 151 9 125 50 450 [[$3 20122013 4 2110£250  620:030 330050 [10]
804 149 48 393 127 136 151 9 125 50 450 BHE 20122013 4 3270£0.70 5.90£0.20  [10]
890 146 48 393 127 136 151 9 125 50 450 BHE 20132014 4 28.10£130 190010 5.80:030 [10]
890 146 48 393 127 136 151 9 125 50 450 [[s3 20132014 4 14.40£2.60 2.80£0.60  [10]
914 142 482 396 122 129 138 93 121 54 450 [is3 20132014 4 1538:035 426:061 247 [13]
914 142 482 396 122 129 138 93 121 54 450 B 20132014 4 20.69:0.87 365 [13]
WG, K77 (28°35'50"N, 11319/ 58"E)
133 175 25 11 086 1291 126 45 450 KE EHE 2010—2011 3 17.20 7.10 223 [22]
133 175 25 111 086 1291 126 45 450 R% ‘m”%?{‘é 20102011 3 1670 191 22]
1330 175 25 11 086 1291 126 4 25 FHBIE 20142015 3 579:010 058:005 232 [23]
1330 175 25 111 086 1291 126 4 400 R% 20142015 3 6.66£1.38 152 23]
1330 175 25 111 086 1291 126 4 450 IRE 20142015 3 7.00£1.59 143 23]
1330 175 25 11 086 1291 126 4 450 JRE HEEHE RIER 20142015 3 8.28:0.72 171 23]
1330 175 25 1Ll 086 1291 126 4 450 JKESRE RIER K 20142015 3 9.03£0.93 1.88 23]
1330 175 25 11 086 1291 126 4 450 IRE Wk 20142015 3 5932041 119 23]
1330 175 245 1.1 086 1291 126 45 450 RE 2013 4 780190 0.83:006 155 [21]
1330 175 245 1.1 086 1291 126 45 450 W&k 014 4 1520100 0.60:0.02 324 [21]
1330 175 195 627 034 1875 121 447 100 RE Rk 014 3 119:016  0.60:002 059 [24]
1330 175 136 632 036 1738 121 433 120 imi‘;ﬁﬁ‘ 13 3 400:043  0.83:0.06 2642005 [24]
1330 175 199 803 035 2282 133 461 300 W&k 2015 3 153:033  056:0.08 032:0.05 [24]
1330 175 198 866 037 2353 133 446 450 W& Rk 2016 3 324028 053:0.07 0.60:0.02 [24]
1330 175 197 884 040 2211 133 421 450 RE ek 2017 3528:072 055005 1.05:0.09 [24]
1433 175 245 982 077 1275 126 416 225 PRIE GERE 2014 3567062 060:002 225 [25]
1433 175 245 982 077 1275 126 416 450 R#E B 2014 3 8924240 185 [25]
1433 175 45 982 077 1275 126 416 225 BRIE GERE 2015 3 586:128  0356:008 236 [25]
1433175 245 98 077 1275 126 416 450 K& B 2015 3 5.7440.69 115 25
1433 175 45 982 077 1275 126 416 225 B ZER 2016 30590001 053:007 239 [25]
1433 175 245 982 077 1275 126 416 450 K& B 2016 3 898117 188 [23]
1779 172 450 273 277 893 086 1038 126 424 550 RE OB WA 2014 3 840:145  060:002 142 [26]
1284 172 450 273 277 893 086 1038 126 424 570 |7& S 2014 3 8.08:241 131 26]
1779 172 450 273 277 893 086 1038 126 424 550 KE - OBHE WK 2015 3 1030:254  056:008 177 [26]
1413 172 450 273 277 893 086 1038 126 424 570 KE B 2015 3 5474131 086 [26]
1779 172 450 273 277 893 086 1038 126 424 550 K& BHE WIASR 2016 33 1065:243  053:007 184 [26]
1779 172 450 273 277 893 086 1038 126 424 570 RZE BHE 016 3 6.08:1.79 097 [26]
1285 175 245 965 074 1304 127 416 405 RE - BHE 014 3 848070 0.60:0.02 195 [27)
1283 175 245 965 074 1304 127 416 450 RE R 014 3 867129 179 27
1285 175 245 965 074 1304 127 416 450 K% BHE 014 3 6962052 141 27
1413 175 245 965 074 1304 127 416 405 RE BHE 2015 3 510:040 056:008 112 [27)
1413 175 245 965 074 1304 127 416 450 R%E BHE 15 3 589:0.59 118 [27]
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Continued table 1 Sources of data used in the analysis of annual nitrous oxide (N>O) emissions and direct N.O emission factor(EF,)

across tea plantations in China

. _ ity A . . . NOFHEH R Anmual O

B e PR RX E A ERERRdergge e N HEE 5%

mE e g SO0 TN ONBD pH Nt - Ve B  wm Fum ES SN

MAPIm AT DR BE B ¢ Ckg! ¢ Nokg! geem” ke Nehm™?+a™ e AHE PRI e eI AEIE EFy/%  Reference

Sand  Silt  Clay Synthetic ~ Manure ~ New type Fertilization Unfertilization

1413 175 45 965 074 1304 127 416 450 K% B 2015 3 5.83:061 L1727

1602 175 245 965 074 1304 127 416 405 RE  BE 016 3 7354063 053:007 168 [27]

1602 175 45 965 074 13.04 127 416 450 &S 2016 3 847:0.50 176 [27]

1602 17.5 45 965 074 1304 127 416 450 K% HHE 2016 3 10.09+0.89 212 27

WAL BT (29°02' N~30°18'N, 133°31 ' E~144°58 ' E)

1405 209 534 295 170 1527¢ 134 1140 132 398 64 NPK  RFIE 0112012 3 567 0.58 800 [28]
1405 209 453 453 157 1716 104 1650 141 457 476 ﬁﬁf{ % 20142015 3 3.66 0.58 065 [29]
=]

1405 209 486 252 163 242 137 1766 143 443 1015 BHAE 20142015 3 1034 096 [29]
1405 209 514 514 168 2067 127 1628 155 455 1015 BHAE 20142015 3 1157 108 [29]
WAL A BN (30°14'N, 120°09'E)

1597 173 3.0 171 15 114 118 389 300 Wfﬂf 20002010 4 4282251 180 0.83 9]
=]

1597 173 43 213 2 107 L1 343 600 ”?ﬁf 20002010 4 11.783.92 1.66 9]
=]

1597 173 303 393 38 103 109 332 900 Rfﬂf 20002010 4 30.93:4.88 324 9]
=]

TR 4T (31°92'N, 119°27'F)

1019 155 639 188 173 241 25 964 046 44 150 % 20152016 4  475:009 186:005 193  [17)
1019 155 639 188 173 241 25 964 046 44 150 I 20152016 4 537019 234 1)
1019 155 639 188 173 241 25 964 046 44 150 IR S 2 20152016 4 2142012 019 17
1019 155 639 188 173 241 25 964 046 44 150 HIE R 2 20152016 4 247¢1.59 041 17]
1019 155 639 188 173 241 25 964 046 44 150 HENE KO3 IRINEYIR 20152016 4 1.98+0.06 008 [17]
1019 155 639 188 173 241 25 964 046 44 150 IR 2 20152016 4 2.58:0.06 048 7]

A ALK (SOC, gkg ) =AML (SOM, g-kg ')/1.724 15,
Note: *dala are calculated as Soil organic carbon(SOC, g-kg™") =Soil organic matter(SOM, g-kg™")/1.724.
JIE Ak BRAE — A [RIREAR B HE R o T A S B i s 401 112
7 AR A NLO AR HE TR B SOC 25 85k (9 38 i 1 3 £ ol . 1o
: e
hin AEHIGE C/N FORRR & RIGE TR, 2 S0c210 &5 ° =
\ . o T b -
g C-kg I, S35 NoO AR HEAICHE )y 12.2 kg N-hm™-a™, g e 6 &
JS0C<10 g C- kg B NoO HERCE O WIA5 (P<0.05) . ££ ] ;B
S piy
24 C/N<10 SR £ ik <15% B, 65 N,0 HEH A3 5t 2 E N
. P o - S of === 10
K08 13.6 ng'hmz'a]ﬂ] 19.5 ng-hmZ-alC E 0 n=25 n=45 n=45
FI AR (704~ ) Bis I | 2 ou etk A0 [l H 43 = : - =
) N - o R E W HBEARRK
i FR 3 TR~ (A A L 43k ) A4S B %) 5% i Bf Unfertilization Fertilization EF,
- N . R
%% Eyq s ﬂHEE@FH Exd‘ﬁ‘?lﬁl N.O ﬂkﬁiﬁﬁﬂfgf*ﬂfﬁﬁ o ﬁn FE 2k 2R T3 Dotted line represents mean
2 B, A5 e NLO AEHE -5 U8 it P 12t 22 ) 2 4 , e
o e | N ) B 1 A HEBRAN HE AR AL ER T B R E 26 N.O & HE R B A
ES . =0. + kot
# IEAH IG5 R (P<0.01) , [ 15 J5 2 2 N.0=0.018N B EHE R (EF))

L70(R*=0.42) o BE WA FEl NO ARl it Bt SUAE ¢ Figure 1 Annual N>O emissions and direct emission factor(EF,)
A ES IR, I H AR it FH 1 i AR fL RE % R of the unfertilized and fertilized tea plantations in China
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241 429% 1 N,O HERL 224k
22 EFEERmMEZR

T AT 45 A4S B RE A% el E5cdE 61T o BT R BH
o [ 45 e 1457 29 N0 4F EFGh 1.92% , H95% '8 15 X
I¥1] 90 L A 1.499%~2.39% (& 1) .

Pl 3 A A A E A it ol A 3R ST ) 5 I 0 4
Breg it o RE REM S EF G B2 H G &<
1500 mm i f&>1500 mm , A5 P (1) °F-3 EF, 35 8.3 & F
IPCC 77 HEE B8 1% (P<0.05) . 7EJ AR 25 )5 1 ,
AL NE A HLAE AL B SF- 35 EF. 4351 R 2.32% (n=7) Fl
2.68% (n=8) , & T A HLICHLZ IR (1.59% , n=30) FI
B AEAL B (1.76% ,n=10) . FHX} FHIE 5 N<250 kg
N-hm™2-a” F1>500 kg N -hm™-a™' Zb 1, N 2} 250~500
kg N+hm™«a ' ZbBEAYSF- 1 EF,(2.02%,n=30) & & K F
IPCC H#E 7 HE i 2250 1% (P<0.05) o Xf T 4 ME i 1)
AT L B C/N>15 FIEERL Y f2>25% 4, Fo A4l
V- 34 EF 1 5 IPCC M HEF7 18 1% 1715 B 35 22 5% (P<
0.05) . Horbr, Z5bel 913 EF, i % 13 SOC F1 TN iy
Hahmm g oK B R AE 43 5 AE SOC>10 g C kg™ FHI
TN=1 g N-kg "B}, EFa7 5118 2.33% (n=25) 1 2.5% (n=
18) . A, 25 el (- 44 EF A0t 358 C/N B8 o i ik

R ISR 221 R
s 457 N,0=0.018N+1.70
s (R*=0.42,P<0.01,n=70)
=
. ®
. Z - .
1 o 30 °
27
il °
SE st s
=
=
£ Of
(=]
= . ,

0 300 600 900 1200
Jiti %5 N application rates/kg N+hm2+a”!

B2 FEFEHER(NESNOFHMEZ BRX R
Figure 2 Relationship between nitrogen(N) application rate and

annual N,O emissions across tea plantations in China

/N, H 24 C/N>15 1), HEF.(0.99%, n=8) #1 4 F C/N<
10 B A1 (2.66% , n=11) . Z 8/ (P<0.05) . 5%k
& <15% W1 (3.87%, n=7) K Fb , EF, 75 2k & &
15%~25% F1>25% B} (3 32 2 BRI (P<0.05) , 4333l
9 1.55% (n=32)F11.5%(n=6) . MAb, L4 + 1 pH X}
25 b EF B2 00 JF A 18 2% (H Rl 1358 pH 19 B4, 2%
EF. (AAE S B i ke 3, HoAE + 38 pH<4.1 F1 4.1~
5.4 AL 5051 R 2.44% (n=T7) F111.82%(n=38) .

ZEE AT BREE DR - (AU A B o) A4S HILES

®2 Sk EEEENDEMERN R ESE N0 FHMEMER(N) EH 0

Table 2 Effects of climate ,managements and soil properties on annual N,O emissions and nitrogen(N) application

rates from tea plantations in China

kAt W% N application rates/kg N-hm™-a™  NO 44U Annual N,O emissions/kg N-hm?-a™

Uit H Ttems
n F-HE Mean 95% Cls F-HJ{A Mean 95% CIs
S FERR/mm <1500 38 412a 352~477 9.23a 7.05~11.7
21500 7 525a 394~675 11.3a 6.21~19.1
(EBLIE /R ¥ =311 fLhe 7 471a 300~664 14.7a 8.41~22.2
HHLE 8 259 145~375 12.3a 3.43-21.3
HHLIEHLZIRAE 30 465a 403~534 7.63a 6.39~9.07
T 10 360a 256~462 7.19a 5.48~8.72
+ MR SOC/g Ckg! <10 20 420a 362~468 6.27b 5.18~7.33
>10 25 437a 341~539 12.2a 8.64~15.9
CIN <10 11 314b 210~404 13.6a 7.80~20.4
10~15 26 459ab 409~511 9.20a 7.47~11.6
>15 8 491a 248~759 5.10b 2.49~7.40
FRL 1/ % <15 7 403a 303~450 19.5a 12.4~26.4
15~25 32 406a 336~480 7.09b 5.81~8.44
>25 6 585a 435~739 11.1ab 5.28~20.1
pH <4.1 7 452a 278~660 10.3a 5.39~18.6
4.1~5.4 38 425a 366~489 9.41a 7.19~11.8

T« RV SUAS ) 7 B 7R W4 7] 25 57 25 (P<0.05 ) 5 T RUAE 4 & 2 s AL RS I £ 490 0

Note: The different letters in a column indicate significant differences among subgroups at P<0.05; *The new type fertilizers conclude controlled—

release fertilizers and biochar amendment.
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it % 25 el EFL 52 , 25 R0, 5 NLO HECR 22 ki
F il AR, A5 B9 EF A8 AL IS 32 FOIE it A A8
PR 525 R ), T 257 4 48 C/N R & AR R Y
(P 4), HZRR M EF,5 43 C/N MBhk & 5
RO G OE &R [mIH 5 FE O EF.=5.71-0.16C/N -
0.079Clay (R>=0.21,P<0.01) . 5 J&i5 , 1+ C/N F
RRL T AR A0 R[] 5% e AT DA A R 24 21% 2% il EF,
1Ak

3 e

3.1 EZE N HEAA EF AR E RE 54

3 A SCER VR T A ST e S NSO HE OO P, O
Xof 3 S R E A AT 25 A A BT R BT o [ 2 T 2
NoO 4EHECE 7 9.55 kg N-hm™2-a™', i F K T Akiya-
ma S5 SCHRZE AR TT B 9 H A [ 4512 NLO HE il i
25.5 kg N-hm?-a” MR Liu 25579 B (4 5 52 b NLO
HEBOBAEAE TR BT A5 b B S M i o7 25 NLO 4F

(a) 5 f% Climate

[# W it Precipitation

I
I
|
<1500 mm i —@—— n=38
I
I
I
|
>1500 mm i —@— n=7
I
I
I
. l . . . .
0 1 2 3 4 5
EAEAH R BCER /%
(¢) 3T Soil properties
A LK SOC .
<10gC-kg"' | —@— n=20
>10gC-kg' | —e—— =25
AHEUTN |
<1 g N-kg™ : —@— n=27
>1gNekg | @———— =18
& Lt C/IN !
<10 ® n=11
10-15 | —e— n=26
>15 ’—¢—‘ n=8
I
0 I1 2 3 4 5
BHEHEREEF /%

HE i £ 4 8.04 kg N-hm™-a™, HARfb 0 il ok 1.32~
18.42 kg N-hm™-a™'. [FIFE, R4 Gu S04 1 1Y) 2R el
NoO HECE 4R , AT LA H3A5 v 2R 172 N.O
AEHECE M 8.12 kg Nohm™-a™' s AI DL ASHIFFEA5 H Y
H ] A% e NLO AF HE IR 5 % S 1l AR el 79 NLO 4 HE
A, TC B 25 (B ST A A% B NLO 4F
HE s 3 H R R DR B R AR A NLO HEi . 1)
i, B Cui S MR B 1ED AR T NLO HE i i) £
i g B TR WP A5 e [ K R — /N 22 B0 R K-/ A
YA 135 NoO AEHEHICRR 53 5918 4.31 kg N+ hm -
a' F12.61 kg N-hm?-a™", B ZF L FAHFFE 2 12 (1 N0
AEHER A

ABIF5E R W] v 255 B - 34 NLO 4 EF R 1.92%
(95% A5 X 8] 4 1.49%~2.39%) . [FlkE, FeTAHF5E
Hp 25 e R0 it 55 NSO R0 (2 35 2k M IE R 56 6
F ([ 2) 15 AR EIAS I NLO HE R ECH 1.8%, 4%
I 3R Meta 73 AT 925 58 . ARWF5E 19 v [ 4% Bl EF, B

(b) & B4 iti Managements

AERIZET Fertilizer type !

{ELHE Synthetic ! —@—— n=7
4 WU Manure | PY =8
AHLTHU IR

Organic—inorganic compound | —@&— n=30
BT #New type| ——@— n=10
Jiti i+ N application rates |
I

<250 kg N +hm™ ' @ n=8
250~500 kg N+hm? | —@— n=30
>500 kg N-hm?  —@—— n=7
1
1

0 i 2 3 2 5
ELEHE R BB /%
(d) 23EPE 5T Soil properties

H |
2 <4.1 : ® n=7
I
41~54 | —@— n=38

I

I

FRL 5 i Clay content :
—_—
<15% ! =

I

15%~25% 1 —@— n=32
I
I

>25% +—@—— n=6

2 3 3 5
HAEHE R B EF /%

o -
[ S

PRSI B ] BRI 2k 23 ) R P21 95 % B A5 X A1 AL IPCC HERC R ECINEL 19 5 B RN AL 35 A RRNE AN AN AW 5 5 n IR A KL

The solid circle, horizontal and dotted lines represent the mean,95% confidence intervals and IPCC default emission factor 1%, respectively;

*the new type fertilizers conclude controlled—release fertilizers and biochar amendment ; n represents sample sizes

3 SR (a) EIRFEHE (b)F1 LR (c~d) X P EZFE N0 EEH RE(EF) B 7200

Figure 3 Effects of climate(a) , managements(b) and soil properties(c~d) on direct N,O emission factors(EF,)

from tea plantations in China
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N2O ELEHE 2B EF /%

B4 mEZFE N0 EZEHM R (EF) SRR EM CN
ZEHXF
Figure 4 Relationships between direct N2O emission factor(EF,)

and clay content as well as C/N ratio across tea plantations in China

AT Akiyama S5 8 (19 H A 25 18 NLO HECER £
(2.82%) , (A H) = F IPCC B 2 BRARVEY) EF R IA
18 19", 55 AR5 5 i 18 04 v [ e AR (/i Zz |
Tk KRG VB SEAE) EFAH Eb (55 3)R0 AR IE Y
#5hd EF 340 F— A m K.

DL E AR5 45 A 3R W] 4 Bl Rk 2 496 AT e 2 3k
P HAER ARG KRR N0 WS HEROR . ARk Hh
T ARAT R B AS I it SO R s A 2% Bl bt i K
PR RIS , it A 2ok v T R 3 A 2 NSO HE AR — A~
BREEQEEY, EWE 2 FR, 255 N0 4 HE i+
Wi i 0 () BN I 38 5 o AR 5% op 45 At AE X
P w0 v ] s el SRUNE P 4 FH A s #1429 kg N -
hm™?-a™", 70 8 T3 EAR S EY AR | A sE It . i,
Cui I 18 Hp [ KR L B K FI/NZE 4% )P 2t
3504 199,178 kg N-hm™>F1 180 kg N-hm™, B i,
{3 R 4P T R ) == s S S P e [ RSS i i
MRS SR g R B AR R RIUHIE 1HENO;
Oy i B BN 33 R AR ) R Ak A R R AL T R
JEEA), NI AR E NLO 19 7= A FHER . eAb, S5 A
13BN BT 45 RARZEARL, A W58 5 41 1238 N0 R
I BEAE T SOC & G s, — 5, +
P A B SOC & i A i AR W 1 sh B2 AL g 1 DA K i
1Ak 53 A BT AL SN I , DT £ 2E 4k
AR ACAE A 2 A A B 55 8 S A 7% 1 NLO 72 AR
FHERL s 55— 71T, SOC Ay + HEWF W/ F R I I
P HEGAE P03 B B IR I AR T 4TS RE A R TR
BRE I, i — A A3 NLO Y 77 AL R i

R3 HEREEMIZE N0 EEAMRB(EF)BIXT L
Table 3 Comparison of the direct N,O emission factor(EF,) for

various crop types in China

KUEY X BHEHER R AL 95% Cls E = BUIN
Crops  Region EF./% References
7K SN 0.35 0.25~0.45 [20]

E N eHE| 0.60 0.50~0.70 [20]
N SHE| 0.59 0.47~0.71 [20]

B 53 ERE 0.51 0.18~0.84 [20]
ik LRl 0.37 -0.04~0.78 [20]
i S 0.63 0.54~0.72 [37]
P EaE 1.63 1.35~1.90 [38]

AAEY) 4Bk 1.00 0.30~3.00 [36]
Al SN 1.92 1.49~2.39 KNS

AFE R RGN , 5 SOC & i S A %
SLAIAE S AR BE A 38 T i BG O, DT ARG e LA 5
Ve U 1, T Yue 25200 45 1Y 4 H 4 35
SOC Htl 4322 W, o ] E KR AN A 1734 - 8
SOC 435 7.93 ¢ C-kg ' F19.51 g C-kg ™' I FA
WF 5% o A5l A2 SOC & it (11.7 g C-kg™) , T 2%
el AF X T 5 bR £ R A HHEA 8 1 1 438 NLO i
e F3AN, A5 E ELAE 5 Y NLO HEIGE 5 HA B 541K
() 3 pH AR ST th 45 Pl 1248 pH 2 3.3~5.4) ¢,
38 NLO HEBGH 5 pH 2 A SR &R BIRE % pH
R R TIT HE Al e, — 5 T, A AR Y 1= € pH RE S5 411
il 2 rh NLO 380 5t il 1) 15 P, S BRSO A VR T
i B AR NLO/(NLO+N,) FEAE AR R 55 —
AT, % el v b 4 5 SOC 5 2 A AR pH X P i 2R 5%
R AH 2 G 27 A WM RIRN. , DT DRI A= ) 5 7
A ST 77 A2 N OV #1355 | e - 38 v Ak 2 R AR VR T
M EN,0 Y77 AR B

X T4 bE BRI 7, 320 [0 H 534 6 Rk 7 it
FC/NJEFEEm A - H, IERR S A C/N S
EF, 5 23 7k 56 (P<0.05) , 53X 5 Gu ZP9 ) 5% 4% R
— 3, WE R RO R IERUR T SR R
B, AT S A Al Ak 2 o = 2 1) NLO it — 2538
R L NS T A BRSO ) R A
B P B T A8 i (CEC) A2 F NHGZE BH B 138
ANE 1R T 5, DT RS ) LR P S 7 HP ) IS A R
P BEARIZ R NLO 177 AR FNHE ™, i 38 C/N
B 2 5 R AR PRt L3 b B TCAL AR T
R, DA AR A £ 0 52 A A 4 %9 S5 g JFs 49 i i 21>
NoO B A FIHERL P, oAt - e PR AL P R 2y
X EF 7 —E S . fFiln, R4 1+ 58 SOC TN Fl pH
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