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Effects of Applied Urea on Accumulation of NO: and NH; in Atmosphere of Greenhouses

ZENG Qing-ru, SHEN Jie, ZHOU Xi-hong, LIAO Bo-han, JIANG Zhao-hui

(College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Greenhouses are almost closed and their environmental problems began to emerge as vast use of nitrogen fertilizers and the
low utilization rate of fertilizers by plants. In the present investigation, both laboratory and field experiments in greenhouses were
carried out to study: short — term changes of soils pH and volatilization of ammonia by fertilizing urea. The results showed that in 2
types of soils by fertilizing urea, pH rose first, then fell. Volatilization of ammonia became greater and appeared peak value at the
fourth day after application of urea. The order of ammonia volatilization intensity was alluvial vegetable soil> red soil. The reason for
this difference was related to soil factors such as pH, CEC, OM, urease activity. In addition, the accumulation of NO> and NHs in
atmosphere of simulative greenhouse induced by applied urea was investigated. NO, and NH; concentrations were measured by using
passive sampling. Experimental results showed that during the short — term, applied urea increased NHs and NO- concentrations. The
NHs volatilization by urea treatments reached at its maximum in a few days, then dropped gradually. NHi and NO concentrations in
the simulative greenhouse treated with nitrous fertilizers were higher than that without nitrous fertilizers or outside the simulative
greenhouse. The lighting and temperature affected the accumulation of NO> and NHs obviously. Sunshine and high temperature re-
sulted in accumulation of two gaseous pollutants. The lighting and high temperature were the major factors in controlling the con-
centration of NO; in simulative greenhouse.
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Table 1 The physical — chemical properties of the tested soil

A ML CEC AN R

THEEAL pH ORI
P /g kg™ /emol - kg™' /% /mg - kg™
X+ 5.65  18.7 8.98 0.147 238.4 41.22
FRPELINE 418 24.7 6.55 0.128 119.2 39.43
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Table 2 Soil pH changes induced by different urea concentrations

(4 days)

JREWE /mmol. - kg™' £

ER: 4

0 5 10 20 40
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Figure 1 The short term changes of soil pH by applying urea
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Figure 2 Ammonia volatilities intensity from the soils receiving urea
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Table 3 The concentrations of NO» and NHs in or out greenhouse

G2 X IR
AL ] NO W NHsWBE NOJWKJE NHL W
/pg m™  /pgem? /pg m>” /pgrm”?
2002-03-18 17.6 18.2 13.4 6.8
2002 -03 -23 15.9 23.8 13.1 7.5
2002 -03 -25 21.2 34.2 14.7 5.7
2002 - 03 -27 25.6 43.7 16.8 6.3
2002 -03 -29 27.3 72.5 13.6 6.9
2002 - 03 - 31 28.5 53.9 14.5 7.7
2002 - 04 - 02 32.8 47.6 12.9 5.2
2002 - 04 - 04 31.2 39.1 13.2 5.1
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Table 4 Effects of environmental factors on NO> and NH3 concen-

trations in simulative box

1o 55 B (1] N NOLWKE /pg - m™® NH; W /pg - m™?
2002 -04 - 06  JEOGHE 12. 4 32.6
KPHGHE 17.2 52.7
2002 -04-08  ANBEIK 16.9 47.3
ek 15.7 14.1
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Table 5 Variation of NO, and NHs concentrations in greenhouse

during day and night

SR ] i Bt NO» YR /g » m > NH: ¥ JE /g » m >
2002 -04 - 16 18:30 ~6:30 12. 1 31.8
7:30 ~ 16: 30 18.4 42.7
2002 - 04 - 21 9:00 ~17: 30 22.7 38.2
18: 30 ~ 6: 50 16.3 22.5
3 NG
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