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N,O Emissions from a Tea Field ‘with Deep Appllcatlon of Nitrogen Fe,r‘tlllzer

and Intercropping with Whlte Clover / 5
LU T,lan—xm 123 AWU/Yan-zheng' SHEN Jian= Lml 2% CHEN Dan'? ,.‘-‘JIAN_G W'én-q'iq_nl'“, WANG Juan’l zz,. LI
Yong WU Jln—shu1 2 r"'f ” Y ’ L = £
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Abstraet ;[In recent years, the area of tea fields in China@ee e):]-;)anded The application rate of nitrogen fertilizer is usually high in tea
fields, which causes high N,O emissions. Tea fields are important sources of N,O emissions; thus, it is necessary to research N,0
emission reduction in tea fields. A three-year field study was conducted to investigate soil N,O emissions and influencing factors under
different fertilization measurements in a typical tea field in a subtropical hilly region of China. Three treatments—conventional
fertilization, deep application of nitrogen fertilizer, and intercropping with clover—were studied to measure the soil N,O fluxes and the
related soil and environmental properties. The results showed that the subtropical hilly tea field had high N,O emissions, and the
cumulative annual emissions of N,0-N were as high as 5. 1-10. 1 kg+hm ™. The N,O emissions occurred mainly in spring and summer.
When the soil temperature was lower than 15°C, the N,O flux shown mainly a positive correlation with the soil temperature. However,
when the soil temperature was higher than 15°C, the positive correlation was mainly with the soil water, soil NH, -N, and NO, -N
contents. Compared with conventional fertilization, the intercropping of white clover did not significantly reduce N,O emissions,
although deep application of fertilizer increased annual N,O emissions when the rainfall was high. Neither intercropping of white clover
or deep application of fertilizer affected the tea yield or the yield-scaled N,O emissions compared with conventional fertilization. Our
study indicates that both intercropping of white clover and deep application of fertilization without reducing the nitrogen application rate
did not reduce the soil N,O emissions in subtropical tea fields. Further studies are needed to determine the effects of deep fertilization
application combined with a reduction in the nitrogen application rate on N,O emissions from tea fields.

Key words:tea field; N,O; greenhouse gas; nitrogen fertilizer; intercropping

N,ORKAHPEERESMALZ—, 100 a f[H R, & Bt FH &R X T 080 & N O HE iR & 143
JE P LB o IR AR RN 2 CO, 1Y 298 H.
%, J&CH, My 11. 9 5. RN, OHE 19 T8 5k P ER—ATE R K E, AR T AL F) 305

N V= | [2] e 1y % B —
JE, P RAN, O HEAUE 1Y 65% + 1A S B, 2019-01-30: {17 EL8. 2019-03.25

50 8 1k I fl Ak i A R 1 HENO HER 1Y % HEWE. 1K 0 AR % & 4 0 H (41671243, 41771336,
41807044
BB RHA(N) BB S b LA S B eEEa. FIRHI(1094 - ), 4o, BRIz, EHBEGEIT I R

" Pel iR % OB, E-mail :991063635@ qq. com
j]ﬂ y Effﬂi%'ﬁz}zﬁ —F j:i%NZO ﬁ’i ﬁii%‘i j][] 6.7] . * ﬁfg’f’ﬁ%,lﬂ—mail;jlshen@ isa. ac. cn; yl?(g isa. ac. cn



4222 7S

B 40 %

Thm®, BEASMAETIMN, =5, Wi, #de, &
WL, REA RS X Ak, T HE
HaBsR A=, AR b it IS R BA H 25
JEE, GnfE—sedR et 3 X, B T AR A B
ik 740 kg-hm . R H AR, — )7 S 5K
A B A FINH, -NFINO, -N, 3034 N, 0 HE il ;
F—J7 i, o i H AR S BRI RR A, TR
PE I R ECR RN, OHEL ", HLN,O /Y HE il e bl
pH TR A" AR, 250+ EN,0-N
AEHER R AT 3k 17 kg-hm 7212 286 © 8N, 0 1
EEHERCE. Bk, w55 43N, O HE O T
DAV IEN, OHE LA B X
AR 7 = AR AR S A B IR R R
SEMA. ARHE Gt Ak B RE 5 A AR 2R 2 - SRS AL A
AL L ) TRl TR R, F)2
FEAE N, OFE 0] 25 S HE R F2 v ] e 2k ik —
AR AL N, , AT/ N, OHE K. ﬁznlrﬁ%_;ﬂ'
H LRI R, MR EE AT 10 om
Ziti, BRI, B Es AP A &,

A= RO RE, B L fE pH (A5

th P G 57 L 5 A
I (174 Aad ) 5RO 45 S H

~;§%i%ﬂﬂi&.%ﬁ%ﬁﬂ%%§@%,

WS B VR R, 5 b AR A,
R O BN P L 2 A AR A

A AR G T R AR A R FR R T e
Pl NSk ey e T ID A G
S TR A R, BT B
P B 8 04 BLIR 5 i, R 3
A, KA T MRS AT, 4R
B D 1 00 25 N O 6 WA SR 6 T4
S ABIFTE L #8028 Bl R A3 4
AT ARG LR (1 = b FF
JB 3 FOR A HEAE J5 2 F N0 HEBCIE R 4 I AT
I 0+ K SR BE I 3 A R R, i
S IR T 2 B N, OB i, A
M T, LU PR AR J7 U3 R0 454 5F
208 7 5 R N O L 4 {1 3
W,

1 #R5FE

1.1 R X HEA

HH )RS e T p A K 10 B iy b B R 2= e
VD AR Al A 355 U I A 5% 3k (%) 4% el 3 M (113°207 E,
28°35'N, MK 105 m) #EA7. I X 24 F 3l
17.5°C, ZAEFHIBEM &R 1515 mm, MR 240

FERAE3 ~8 Ay, oL 300 d. {50+ 1%
KAV A B R B MR LI, Ve + (%
KN 24.5% ), 0 ~20 cm #F)2 1 HEEA B
Tl A& E 0.74 g-kg™', WS R 0.35
gkeg™, HAHLBK & & 9.65 gokg™', A EH 1.27
grecm ™, pH A 4. 16.
1.2 Rkt

ARI R B ML X A 531, A 3 b B 4y
IR R A B GRS R i Ak LR ) b = b
B, AESCh 3 FhabBES35H CON | DP A EE 275,
CON A4b P it & 1= 450 kg (hm®-a) ™', FEAEFELR K
Jiti A 105 kg-hm “>ZEFFPE(LARIT) , AIEIREE R 10
cm, BAEAEF KA 345 kg-hm 2 JR & (LLAGT).
DP Ab B i (& 450 kg-hm >, FEAEFEA Kt A 105
kg-hm AU (LAEUT) | TWHEVRE A 20 e, 18 AL
e A 345 kg-hm 2 BRZ (LLAUT ) B b 70
B 405 kg~ () 19 = ELAT [ A
3, TR - A P R ML S 45
kg-hm >, AU ACRE M) 10% ), FEMB7E4 JeA
105 kg hoi ZSAFBE LA | IWHEIRTE Y 40, om,
B AETER K 300 kg lim 2 JRE (LAEI) | Kk
AFIRI R P =85 ( Trifolium repens Linh. ) | . :J:|2014?
3 ARG R 4§ kel
e its AR B4E 1 ~ 12 A, BBAEREHE2 ~3 H. %

U3 RE S, 39 AN, AN 60 m®

(10 m x 6 m). —4AFHPRAEZRRM 5 K, Wt it
BN TE., — P MANAZEZ1L.0m %, 0.9 m
TR AR (v B AR AR S A ) F1 0.5 m FEAS
BB IR (P 1) 17
1.3 N,OHEHL A E

N,OHEBCR F# S FR AR SR (GC) ME.
HE AR AR E PR . REEFR KM 0.8 m,
$£0.8 m, = 1.2 m, WEPA/NUE, FRIHIRFE
WARIRA 5], TAE b2 R B A% B F i
FENAOR, FERMEBER T T — /L, UL RS
R4 ARATEA 4 NMEIEA B, B—4
AWATIRLE, — BN A, — DR F s — 2%
WL A /INXOICE PR, — R A
3AFEAEAL E . b AL, SR AR B
(a)]s S —NIREEME R A 3 NMFRAEAL & A5 AT
] ZB RIS E 1 (b) 1ML KRR B
FANLHEA 3 AEE. 2014 4F 1 H BT
AR, 2 2016 4 12 A RFESS . SR AFE AT
B8] — e B 09:00 ~ 11:00 Z [AIGEFT, REEHR
hBEJR— UK. FRRR I B A A JS B R S o
JA2 ~3 k. FETFRIARFE S, BHE UG, 8K



9 1 B KA AR S A = B 4% FE N, OHEC G 52 1 4223

N = | O
A WIS
k \\ 'uw~£> 1 ’ P
AR \ AR . !
] ‘ﬁwm—ﬁﬁm e {@wwd¥&w
T TR S T TS Y T,
E} I.E] m U ].P m

Bl1 ®BSHEEFMZENZRACENE

Fig. 1 Diagrams of the vertical transect of the static closed-chamber in the tea field

RAEHRAE 5 AFEM, B 6 min flHC— A TURRE
fn, FFZE 30 min, 7EICE ] B N, O ik B 52 I 4 Pk
Hahn, FRHEN, OV B ff s ] 22 £k 1) A 58 B AT 153 4
N,OHE I 5, 12771 BA B 1 fﬁiﬂlﬁﬂ

ST RS AL Agilent 78904, 2 [) TN, Oﬂ&
&, BRMIN,0-N ﬁFﬁi%W&Ei#ﬂK[lw] ﬁ%EEfr
B RHEON,0- NgptaaR™ .| | S/

- __p -

ﬁlfﬁi@ [ fk‘_.q- j", S (fins +1i )(JD(;EM /E/O')’l

¥ -‘:lf

24 - 365
1000 DOY - DOY,,;

lq*t)()()J
-"1 000000 &

(1)

ﬁﬂjﬁwﬁﬁmﬁNHWEMgmﬁm 4*"

DOY, Yot a EPE’JjE;f&(l ~365 d); n HAEAEND]
mummﬂ
1.4 LHERFERAT
FERFERG TR 2 ~ 3 m 242 B9 Bl N R AR TR 1
£ 0 ~20 em B9 3ERE S, REEME WS T3k
5), SRIG AT R 4. —3R 5 R e I AR
JKE(SWC) , $HHTEE HHEAE 105°C T, BT 24 h U
B, RIEEE G KES A E NIRRT ES T
SWC. £ 38 78 K FL B & (WFPS) R H T 2ok it
s
SWC
e BALBRE
St ST =1 - TR g e o

2.65
FHSEI 2 2 5 A (NH, -N) | FEZS & (NO, -N) Fiaf
R MLAR (DOC) , # A& (NH-N) | & A
(NO; -N) Byl %2 FH 0.5 mol-L ™" ) K,S0, 24, &
% 1 h Ja HEEIEAR U8, FHU 8l 2 A i S G AT
%2 ( Fiastar 5000, FOSS, Hillergd , #+3£ ) NH,’ -NFlI
NO; -N, W — 2 H 0.45 um JE B 38 5 H
TOC-TN 43 #74% ( Shimadzu Corp. , Kyoto, H A%) i

WFPS(%) = x 100 (2)

17 DOC.

1.5 3 I R 0L _,fw
m%ﬁmﬁﬁwﬂﬁﬁmfﬁﬁwmﬂ*ﬂ)

E%i%%FSﬂnﬁiff *m¢mﬁ%ﬁﬂ

srpEme g 1) ,xyﬁq

1.6 ﬁﬁ%ﬁﬁﬁ \ "Jff
FIH Ezecel “'iﬁi BB E R Orlgm.ﬁ%@

@$ﬁﬁ£ﬁ miﬁwﬁﬁl%ﬁﬁﬁw“{f

2 %?ﬁﬁ -

2.1 i%%ﬁ@%@*

TR T R EREEY, 3 -8 A
P2 & B4R 71% (K] 2). 2014, 2015 Fi
2016 43 a [R5 01 1283, 1413 11 602
mhﬁ¢mmﬁwmim , 2016 Fh . i

DL E Z %@,%ﬂmz,géﬁﬁ.mm\
2015 F12016 4 3 a KAL) P2 - 580 5 23 5k
17.4,17.6 f117.6°C, 4FPRE 2558/ (K 2).

FHEFIZ 0 ~20 em FHAKESFELHI BT
WA, SRR EN AR — B (E
3). CON. DP HI EE 7E 3 a [a] () F- 34 1 5 WFPS 4
ZEAKR, T4 WEFPS YR fIEFITE 20% ~ 60% Z
). WEPS 32 [ Fh & 52 e, 5 52 F0 2= ) 20 ey 04
FRZ B E, 3 a ™ WFPS ¥7£ 8 ~10 H &
—MEAET . 2016 4E& LRI K WEFPS 5 F
MR RS KR, SO A R EES, H
i ] 22 Al R A L A — 3K

+HENH, N B A ZAEZm K. 3 b3
o, HHENH, N B AR AT S G, A At
Vi) 5 D) AR X A1, S BUA R A S AR, EE Ab
ﬁ¢,ﬁ%ﬁ%iﬁ§%$&%%ﬁn¢%ﬁﬁ%

WEAE. 3 a FOULIN PN, 2014 4EH1 2016 4F B S A &
PR AR, 2015 AFEHFEEAT R EE (K 4). 3 a

F,

7



4224

40 %

200

40

— i i
—o— piElRE

150

100 |- L) o

[ T ik fmm

50—~ .~

Il

2014-01-01 2014-07-01 201

&2

I
5-01-01 2015-07-01 2016-01-01

HH# (-H-H)
RWE3 aEMESTERE (S om)

2016-07-01

2017-01-01

Fig. 2 Precipitation and 5 ¢m soil temperature during 2014-2016 at the sampling site
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Table 1  Correlations of N,O emissions with soil and environmental properties under different treatments

LB/ C Qb e e WFPS NH, -N NO; -N DOC
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