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Abstract? A large amount of fertilizers are applied to the tea plantations resulting in high nitrous oxide (N,0) emissions. The area of
Chinesé tea plantations has been expanding in recent years, making them an important source of agricultural N,O emissions. There is
an urgent need for effective mitigation measures for N,O emissions from tea plantations. In this study, the N,O emission flux and related
environmental factors are measured in Chinese mid-subtropical typical hilly tea plantation under three kinds of management measures,
namely intercropping sorghum, applying big urea pills, and under conventional fertilization conditions. The aim of this experiment is to
determine the main factors controlling N,O emissions from the soils of the tea plantation and confirm the true effectiveness of the
proposed N,O emission mitigation measures. The results of a 2-year field experiment show that: (D N,0O emissions were significantly
correlated with soil chemical properties, temperature and rainfall, interaction between soil physical and chemical properties; soil
chemical properties have the greatest impact on soil N,O emissions. The concentration of soil NO; -N is the most important factor
determining the size of N,O flux in the tea plantation. The most important task of N,O emission mitigation research in the tea plantation
is to reduce the concentration of soil NO; -N; @sorghum intercropping reduces N,O emissions by 51.2% while not affecting the tea
yield. From the perspective of mitigating global warming, sorghum intercropping is the best tea plantation management measure per the
results of this study; 3) applying big urea pills effectively increases tea yield while simultaneously reducing the N,0 emissions by
34.7% . From the perspective of balancing economic benefits as well as mitigating global warming, application of big urea pills is
undoubtedly the best tea plantation management measure as indicated by this study.
Key words:tea plantation; nitrous oxide (N,0) ; biological nitrification inhibitor; sorghum; controlled release of nitrogen fertilizer;

big urea pill
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Fig. 1 Application of sorghum intercropping, big urea pills, and conventional urea in the study
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Fig. 6 Dynamics of soil N,O emission under different management measures from 2017 to 2019
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Table 1 ~ Spearman correlation coefficients of N,O fluxes and the environmental factors under different management measures
s SRS .
WFPS Ton NH," -N NO; -N DOC Ty Precip7
SGM 0.09 0.52 0.44 ™ 0.62 ™ -0.09 0.54 ™ 0.22*
UBDP 0.11 0.50 " 0.41™ 0.53 ™ 0.02 0.50 ™~ 0.26 ™
CON 0.26 ™ 0.28 ™ 0.17 0. 60 ™ 0.04 0.30 ™" 0.21"

1) Ty Ty, 1 Precip? 43 BI13R EHERIE | F SO BT d SAFERTRE; « 208 P<0.05, +  J5 P<0.01, % * % 7% P <0.001

=2

AEEEEEN,OHFNSHERFES BT ESH

Table 2 Parameters of stepwise regression function for N,O flux and environmental factors under different management measures

e RS SN
R WEFPS  log(T.;) log(NH; -N)  log(NO; -N) log( DOC) T, Precip? R? P
SGM 4.84 2.23 NS 0.26 0.49 -1.04 0.08 NS 0. 60 <0.001
UBDP 2.91 3.31 NS 0.18 0. 44 -0.74 0.09 NS 0.54 <0.001
CON -7.54 4.43 NS 0. 60 0.59 1.02 0. 09 NS 0.71 <0.001

AR

SCHL S

1) Z L AT log(N,0 flux) Ay i

R* e RBL, P <0.05 ATk A7 2, NS SR S B8 [ FH A g
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Table 3 Variance in the decomposition results of influence factors controlling N,O flux under different management measures

e FALSEN

Phy Che Met Phy&Che Phy&Met Che&Met Phy&Che&Met
SGM 2.49 16. 32 14.70 33.98 15.12 2.90 14. 48
UBDP 4.79 15.14 14. 05 31.44 15.54 5.18 13.85
CON 6.61 20.77 10. 17 37.28 9.33 5.19 10. 65

1) Phy ,Che Met 5350 B PR BT [ WFPS log (T ) 1. H8EfL2= M0 [ log (NH, -N) \log (NO; -N) K log(DOC) ] R SAMEME (T, M

Precip7 ) , HH K T8 4 22 0 [RUH 23T 45 R e RN (35 I RIS R AN 14705 28 23 & 7R ANTR] 2 ) PR 3% 18] R 22 LA

FIEN, OHERC 255 TR A A 2 SR e i, -
NO, N7 XN, OHE G & A /INVE % dese P B FE T,
- HEN, OHEHGE 2t Bt + 3 N0, -NF B g i B4
SGM ' [ 7 %% £ [a] I} DOC %8¢ A% 5% [ 7 4% /0 (B
NH, -N#H R4 5 51 2 = N, OHEjik [ 81 7 (a) ], UBDP
AR B WEPS B miint 227 A s N, OHERL [ 1 7(b) ],
CON 7% HENO; -N#r it 5, JEiE NH, N4 Bt i f1%
tﬁ%%AFEﬁNmﬁ&ﬁﬁmrmAiﬁﬁmb
m%ﬂﬁ“?ﬁiﬁcmﬁ/‘*ﬂiﬂﬁiﬁmﬁlﬁ%ﬂ’m OLA (e, I
2.3’ N O,i?:ﬂ*ﬁlfﬁﬁli 5Zkmreg | Vg / ,-f’

“SGM FiI UBDP 5 CON # th%%ﬂutt&jtﬁﬁﬂﬂk
xﬁzﬁ‘é,ﬁmﬁkﬁﬁﬁim 51.2% Fi1 34, 7% 3 %jJNEJ
TG B N 1. 3%, 1 8% F 207% .

3 PR SN OFT 2 o 523 HER it i mL

W3 ES (P >.0.05), HEME R0 15735,
19. 36 1 27. 81 kg-hm 2. 2 a [8] 3 FhA[F45 FEHY b6
NO4F 23 HE il & (0] #4 R R UL & 35 22 5, SGM

2017 4EN,04F 23t HEAl i Ik T 2018 4, UBDP #lI
CON FHAEN,O4F BT 2255/ (£ 4) .

3 PPN [R) A RS i (6] 2 a 2SI 37 B A s Y
325 SCM UBDP 1 CON 450t 2 a 854 435l
$17.90., 9. 87.H17. 62 t, 5T UBDRSSEM >
CON,UBDP #£ fd 29. 5% B2 7=t 3%#1?@@
PRIEZE =B A BRI E L R, 2 a, ?rﬁ}f—‘@fi#*

%ﬂf?ﬂilmﬂj&ﬁﬁzﬁﬁ,fﬂi@%ﬂ&% A
R ?%_$Fﬂg(%%4)

3 ﬁfﬂ”&@?aﬁ@lﬂ@ a ALPAEN, Oﬂlfﬁkﬂ}'
{Eﬂwﬁd&%ﬁw i F SGM . UBDP 5 CON #f~
Hesh o TN O 98 A I 2 = T
By SGM < UBDP < CON ;3 Rl it 47 b ] 25 i 7= it
KR R, 2 a (R [A) 45 A il B0 7
N,OHE i 2 (8] 34 ¥ A i 3 22 5, SGM 2017 4EN,04F
iR AR T 2018 4E UBDP Hl CON PH4E L] =
HEN,OHE R 22 33 /N (R 4).

®4 TEEEHEN,OFRIHHNE FHFEREMFEHF~EHN,0F RitHnE"

Table 4 Annually cumulative N,O emissions, tea yield, and yield-scaled N,O emissions under different management measures

_ Ab P
5 5 b G

e R UBDP CON
e 2017 5.76 0. 53° 9.61 £0.72° 14. 98 +4. 38"
N, O-N4F 3 H-HE i ‘ , :
s 2018 9.59 £0. 55° 9.75 +2.02° 12. 83 £2.52°

/kg+(hm”-a)

2 a YME 7.68 £1.91 9.68 +0. 07 13.90 £1.07
2017 4.01 £0.27° 5.10 =1. 00* 3.89 +0.22°
A/ e 2018 3.88 0. 40° 4.77 +0.97° 3.72 +0.38°
2 a ¥l 3.95 £0. 06 4.94 +0.17 3.81 £0.08
2017 1.45 £0.21° 2.12 0. 63* 3.97 +1.29°
AL RN, O-NHE kg -t ! 2018 2.54 +0.37° 2.49 +1.13° 3.63 £0.93¢
2 a ¥ 2.00 +0. 54 2.31%0.19 3.80 +0. 17

1) TR R R 2 R AR B (P >0.05)
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