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Nitrogen balance status and greenhouse gas mitigation potential in typical Oolong tea production areas

MU Cong"?, CHEN Xiao—hui'?, LIN Wei—jie',HU Hao—nan’, WU Liang—quan'*"

(1.College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2.International Magnesium
Institute, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 3.College of Environmental and Resource Sciences, Zhejiang
University, Hangzhou 310058, China)

Abstract: Farmer and soil surveys were conducted to explore the nitrogen balance and greenhouse gas emission reduction potential in typi-
cal Oolong tea gardens. Based on the Boundary line approach, survey data from 355 farmers and 207 soil tests in tea gardens of Anxi Coun-
ty and Wuyishan City in Fujian Province from 2015 to 2017 were collected to analyze the characteristics of nitrogen fertilizer application,
nitrogen balance, and greenhouse gas emission reduction potential. The results showed that the average amount of nitrogen fertilizer input
in Anxi County tea gardens was 509.4 kg+hm™, mainly from compound fertilizer and urea, and the annual nitrogen surplus was 479.1 kg -
hm™. The average amount of nitrogen fertilizer input in tea gardens in Wuyishan City was 218.1 kg+hm™, mostly from compound fertilizer,
and the annual nitrogen surplus was 189.8 kg+hm™. There was a significant positive correlation between nitrogen input and nitrogen nutri-
ent surplus. With the increase of nitrogen surplus, soil total nitrogen content also increased, and the total nitrogen content of tea gardens in
Anxi County was higher than that in Wuyishan City. Based on the Boundary line method , the optimal nitrogen fertilizer application rate in
tea gardens of Anxi County and Wuyishan City was 411.3 kg-hm™ and 157.7 kg hm™, respectively. The greenhouse gas emission could be

reduced by 62.0% and 68.0% respectively by optimizing the input and management level of nitrogen fertilizer. This study demonstrated that
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excessive application of nitrogen fertilizer leaded to high surplus of nitrogen in the Oolong tea gardens of Anxi County and Wuyishan City in

Fujian Province. The amount of nitrogen fertilizer should be optimized to reduce excessive surplus of nitrogen and reduce greenhouse gas

emissions from tea garden.

Keywords: Oolong tea;optimum nitrogen rate ; nitrogen balance ; greenhouse gas mitigation
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Figure 1 Location of the study region and distribution of soil sampling

RETHr T8 A=A R+ Pl
NEAE+DIRERD - A R R R L&

FERE 7 4 AR A o o it N kB 2B 4% 1 g
TN TR O R A MR R 35 4 AR
HEAR S ) A A AU RS ) 1 S 50 Bt
B(ER D) AR AL S A R SR He B P R 4 05
(At P 5 AR O % R AR 5 U R DT RRAR 4 2 S
SERTX RS- SE I A AR B B KA R IR A TR
BIE(15.9 kg-hm ™) AT REREF R R L =
RERAS(KHEERTRBOET A G &=, &0
Ao iR AR KA e 2520 R B
A A T 2% AU 0 0 19.6 mg - kg Fl 18.4

~1[19]
o

mg kg

® BSMHENEERSSE

Table 1 Nitrogen nutrient content of different manures

A=A

AHHLIEFhE A
Manure types N content/%
J3% Pig manure 0.55
(% Sheep manure 0.78
#:2% Cattle manure 0.38
X452 Chicken manure 1.03
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Table 2 Greenhouse gas(GHG) emission factors of N fertilizer

production and transportation

R SARHERC R GHG emission

BA L amount (kg CO—eq-kg N)

Input Unit -
CO» CH, N.O  Siit Total

AN
N fertilizer production
RNEis
N fertilizer transportation

kg N 7.61 056 0.03 8.20
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Figure 2 Total N application(a) and samples distribution frequency(b) of tea gardens in Anxi County and Wuyishan City

R3 REEMKRUTFEEZRBEREMHEETER

Table 3 The application structure of nitrogen fertilizer and yield of tea gardens in Anxi County and Wuyishan City

AFE VAN source/kg-hm™

X FKHEME AR E
: PN - o
Region JRH Haht GLE AR Yield/t-hm™ N output/kg+hm™
Urea Compound fertilizer Manure Deposition
%% B Anxi County 190.9+310.0 293.4+250.8 9.2+31.6 15.9 7.0£3.2 30.4+14.2
AT Wuyishan City 0 189.3+111.8 12.9+33.7 15.9 6.9+5.8 28.3+23.9
http://www.aed.org.cn — 189 —
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Figure 3 The relationship between N rate and annual fresh tea leaves yield in Anxi County(a) and Wuyishan City(b)
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Figure 4 The relationship between N rate and spring(a)—autumn(bh) fresh tea leaves yield in Anxi County
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Figure 5 The relationship between nitrogen surplus and N fertilizer rate of tea gardens in Anxi County(a) and Wuyishan City(b)
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Table 4 N surplus status of tea gardens in Anxi County and Wuyishan City

X HERIIR A (n) FEA MR HRB A
Region N surplus classification/kg +hm™ Samples Samples distribution frequency/% N Surplus/kg N+hm™
%%EL Anxi County <100 6 5.4 60.1
100~200 19 17.3 158.6
200~300 14 12.7 247.5
300~400 19 17.3 337.9
=400 52 473 758.4
SF-1 Average 479.1
H & T Wuyishan City <100 20 20.5 76.5
100~200 34 35.1 148.5
200~300 31 32.0 2422
300~400 9 9.3 351.1
=400 3 3.1 542.6
-1y Average 189.8
_ 30r _ 30r
o (a) o (b)r
o 2.5 o 2.5
; 20r % 201
Z st Z 15t E}
5 E
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Figure 6 The relationship between N surplus and soil total N(a) and the distribution characteristics of total N in different soil layers(b) of

tea gardens in Anxi County and Wuyishan City
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Table 5 Optimization of nitrogen fertilizer use and greenhouse gas(GHG) emission mitigation potential of tea gardens in Anxi County and

Wuyishan City

U i & S MAHERCE GHG emission amount/kg CO,—eq-hm™ IR 2 S AR HE R R
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X JEHE AL 3R T *;\I mf R SR i e it GHG emission
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CA“"i ALt AE Optimal N rate 14.1 406.0 3329.2 325 5767.5 9129.2 647.5
ounty
418 Difference 7.2 120.3 986.5 9.6 1709.0 2705.1 1057.7
WA L Famers” practice 6.3 202.2 1658.0 16.2 2872.4 4 546.6 717.1
W“éi?ha“ AL Optimal N rate 15.5 158.0 1295.6 12.6 22445 35527 2292
ity
#H Difference 9.2 44.2 362.4 3.6 627.9 993.9 487.9
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