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N; O Emission by Trees under Natural Condition

Hui Xu, Xiujun Zhang , Shijie Han, Ying Wang, Guanxiong Chen( The Laboratory of Ecological Process
of Trace Substance in Terrestrial Ecosystem, The Institute of Applied Ecology, Chinese Academy of Sciences,

Shenyang , 110015 . China) .

Abstract : The sources of N, O, one of the major greenhouse gases in the atmosphere , are still unclear till now . It was
previously thought that only soil microbial process produced N, O. The aim of this study was to provide evidences that
plant can emit N, O under the natural condition. The measure ment of aboveground vertical profiles of N, O concentra-
tions were conducted within coniferous- deciduous mixed forests in Changbai Mountain, China. Significant high N, O
concentrations were found at or near the height of canopy. High concentrations in profiles were 3 .03 % to 64.9 %
higher than the “ normal concentrations” . Differences between the high concentrations and the “ normal concentrations”
were statistically significant . The simultaneous occurrence of high concentrations at/ nearby the canopy height and nor-
mal concentrations at the trunk space height indicated an efflux of N, O from foliage to at mosphere . This study afforded
evidences supporting that plant per se, besides forest soil, was an important source of atmospheric N, O in a forest e-
cosystem .
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Fig.l  Sche matic representation of synchronously air-sampling instru mentation
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Table 1  Above-ground N, O concentration profiles at two sites in a primary forest and a secondary forest
Sampling time/ - - - -
/m A B C D
(1998-09-20T09 :45) (1999-09-17T10:06) (1999-09-17T10 :36) (1999-09-17T14 :20)
0.40 0.305(0.015)*A" 0.322(0.021) A 0.321 (0.006) A 0.308 (0.006) A
5.20 0.306(0.012) A 0.297(0.004) A 0.316 (0.010) A 0.301 (0.016) A
7.50 0.308(0.021) A 0.518(0.030)B 0.311 (0.011) A 0.298 (0.016) A
11.45 0.311(0.033) A 0.321 (0.015) A 0.299 (0.012) A
15.75 0.382(0.048)B 0.306(0.014) A 0.317 (0.009) A 0.326 (0.002)B
18.15 0.310(0.022) A 0.318 (0.008) A 0.301 (0.009) A
I 20.99 0.316(0.025) A 0.275(0.047) A 0.317 (0.012) A 0.309 (0.006) A
22.39 0.313(0.019) A 0.317 (0.018) A 0.313 (0.004) A
25. 449 0.309(0.017) A 0.320(0.030) A 0.311 (0.017) A 0.308 (0.006) A
28.52 0.314(0.015) A 0.306(0.018) A 0.305 (0.005) A 0.311 (0.008) A
30.64 0.311(0.022) A c 0.304 (0.009) A 0.306 (0.005) A
32.00 0.324(0.030) A 0.357 (0.017)B 0.311 (0.007) A
40.00 0.274(0.034) A 0.311(0.014) A 0.312 (0.007) A
61.80 0.306(0.012) A 0.314(0.035) A 0.308 (0.020) A 0.308 (0.008) A
/ m E(1998-07-02T10:00) / m F(1998-08-16T15:20)
0.00 0.313 (0.008) AB 0.00 0.320 (0.015)C
0.40 0.309 (0.006) A 1.30 0.305 (0.007) AB
2.00 0.308 (0.006) A 2.80 0.297 (0.009) A
3.20¢ 0.322 (0.006)B 3.30¢ 0.301(0.009) AB
f 3.30 0.323 (0.006)B 3.40 0.306 (0.009)B
3.50 0.309 (0.005) A 3.50 0.304 (0.010) AB
3.80 0.301 (0.011) AB
4.30 0.297 (0.012) A
(SE) b. N, 0 (P<0.05) .
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