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Ammonia volatilization and its influencing factors in tea garden soils

WANG Feng'?, CHEN Yu-zhen'”, WU Zhi-dan'?, JIANG Fu-ying'?, WENG Bo—qi?, YOU Zhi-ming"*"

(1.Tea Research Institute, Fujian Academy of Agricultural Sciences, Fuan 355015, Fujian, China; 2.Fujian Province Key Laboratory of Agro—
Ecological Processes in Hilly Red Soil, Fuzhou 350013, China )

Abstract: Ammonia(NH;) volatilization is a main pathway of nitrogen loss in tea garden soils. In situ experiments using cement tanks com—
bined with venting approach were conducted to study the effects of rates and time of nitrogen applications on ammoina volatilization in acid
tea gardens. The experiment included three nitrogen treatments, i.e. CK(control, no N application ), N1(reducing N fertilization, 225 kg+hm™)
and N2 (traditional nitrogen rate, 450 kg +hm™). The nitrogen was applied at three times as top dressing in spring, top dressing in autumn
and basal dressing in winter at a proportion of 3:3:4. Soil NH;—N and NO;-N content was analyzed and also correlated with climatic factors.
Results showed that total NH;—N volatilization losses varied from 13.01 to 60.85 kg +hm™. The percentages of lost NH;—N to the total amount
of N applied ranged from 10.63% to 12.42%. Compared with the CK, NH;-N volatilization losses were 214.78% and 367.72% higher in N1
and N2 treatments, respectively. The NH;—N volatilization also varied significantly among application stages, with more NH;—N volatilization
losses in winter basal dressing than in spring or autumn top dressing. About 50% of total N was lost via volatilization in winter basal dress—
ing, possibly attributable to high NH i —N content over a longer time period in soils. Partial correlation analysis showed that nitrogen
volatilization was significantly positively correlated with NHi—N content in soils, soil temperature, and air relative humidity, but negatively
with soil moisture and air temperature. No correlation was found between nitrogen volatilization and soil NO5—N content.

Keywords: acid tea garden soil; N application rate; N-application time ; nitrogen volatilization ; association analysis
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Figure 1 Dynamics of rainfall, air temperature and relative humidity during experimental period
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Figure 3 Soil moisture and temperature in 0~5 cm depth during each fertilization period
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x| FEGEHPAFELHESERRRESHRER

Table 1 Cumulative NH;=N volatilization losses and loss rates in tea garden soils at different fertilization stages

BB B A ZZEILNE 58ah
CK 4.14£0.51cB 2.35+0.22bC 6.52+0.44cA 13.0120.48¢
BT L 31.85% 18.06% 50.08% 100%
N1 11.8421.62bB  10.26£1.27  10.83+1.28aB  11.31x1.67  18.28+3.01bA  13.0623.09 40.95+1.29b  12.4220.69
BT L 28.92% 26.45% 44.63% 100%
N2 14.49+0.79aB  6.89+0.31  11.38£1.91aC  6.01£1.27  34.99:1.66aA  15.8120.74 60.85+3.0la  10.63+0.70
S EHIIT 5 23.81% 18.69% 57.49% 100%

T R NG TR R R R 2 [0 R 22 5, R T REOR AR G AC I 2 (Rl 2 5 A 9 22 5%

Note: Different small letters within each column indicate significant difference between different N rates at P<0.05 level; different capital letters within

each row indicate significant difference between different N—application times at P<0.05 level.
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Table 2 Partial correlation coefficients of ammonia volatilization

with influencing factors(n=69 )

B IRAMASE AR
(Y, X)) 0.63%* 0.64%*
r(Y,X,) 0.15 -0.02
r(Y,X;) -0.24% ~0.34%
r(Y,Xy) 0.05 0.48%*
r(Y,Xs) -0.10 —0.34%%
r(Y,Xe) 0.12 0.30%

T X A3 NHI-N &5 X, 403 NOs-N & 65 X5 AR R 50K 435
Xo AT ; Xs AT 5 Xo AUFRAS TRIRT ML 5 % FORHI MR H]
BB E K (P<0.01) , * FORASEAE AT 7K F-(P<0.05) .

Note: X;—— NH; =N content ; X,——NO;—N content ; X;—— soil moisture;
X,—— soil temperature ; Xs—— air temperature ; X¢—— air relative humidity ; **

denotes 0.01 significant level; * denotes 0.05 significant level,
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VE SRS B A
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Table 3 Cumulative NH;—N volatilization losses and loss rates in acid upland soils grown with different plants

TP FtaHE 5 = Jiti A AN SR R F %
L7 it 1 90~180 kg-hm? JRZ 11.97~20.99 kg-hm™ 9.31~16.25
L O 1 75~300 kg-hm™ JRZFAHLUIEEHE 7.33~10.39 kg-hm? 2.29~3.34
A TR 1K 0.05~0.20 g-#k™ FREFAHUCALHE 12.56~20.03 kg-hm™ —
e FCitAE 1 0.16~0.24 g- ¥k JREK 9.34~26.04 g-#f™ 3.89~11.18
B3 7t AUt 9K 50.20~193.80 kg-hm™ JR Z F45 HLAE ALt 8.20~38.30 kg+hm™ 17.61~24.01
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