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Table 1 Physical and chemical properties of test soil
/%
- /% /mg/kg  /mg/kg  /mg/kg /%
7.95 21.99 8. 45 0.99 3.22 10. 34 12. 89 21.54 16. 25 49.32
7.62 30. 84 9.02 1. 10 4.72 18.52 14.69 28.56 20. 46 36. 29
7.37 59. 60 23.38 2.13 1.99 31.61 10. 84 11.66 26. 44 51. 06
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Fig.1 Boxplot of the weight and moisture content of rock outcrop canopyhumus (mean £ SE)
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) . 3 2 mg/L R N
i , NH; -N (q.)
20 min. 2 min 65% ~75% .15 28.65.25.32,17. 67 mg/kg, ,
. +
min 90 % . 23.88+3.25 mg/kg, ,
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EE_ . { Table 2 Parameters and correlation coefficients of
15 pseudo-first, pseudo-second models of humus
—— fTisid,
AT on rocks among three ecosystems
—A— Wk
10 1 L 1 L 1 L 1 L L ]
12 18 24 30 36 42 7 9
1 1) /min ki R? ks R? Ge.exp
1.189 1 0.728 7 —0.0556 0.9995 28.65
2 NH{ -N
1.420 8 0.674 2 —0.112 2 0.9989 25.32
( * )
1.715 9 0.603 7 —0.168 6 0.992 9 17.67

Fig. 2 Changes of NH; -N adsorption

amount with time (mean + SE)
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Fig.3  Ammonium adsorption isotherm curve (a) and its Henry (b), Boxlucasl (c),
Freundlich (d) model fitting curve of rock outcrop canopy humus
Henry, Boxlucasl, Freundlich Boxlucas1 . 3
NH, -N ¢ 3(b—d)), NH, -N , Boxlucasl
( 2)5 .3
NH, -N , 7.79 g/kg; , 5.29 g/kg;
,  Boxlucasl R? , 4.73 g/kg,
, Henry Freundlich , 20%~50%,
y NH, -N
3 NH; -N
Table 3 Isotherm coefficients of ammonia adsorption of rock outcrop canopy humus
Henry Boxlucasl Freundlich
K R? a b R? k n R?
18.58 0.98 7.79 0.003 6 0.99 33.51 1.09 0.97
16. 88 0.94 5.29 0.006 6 0.99 40. 56 1.14 0. 95
15.03 0.93 4.73 0.006 9 0.99 35.56 1.14 0. 96
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Humus on karst rock outcrops and their adsorption of ammonia nitrogen.

A case from three ecosystems of Shilin, Yunnan

ZHU Xiai"?, SHEN Youxin', HE Bei-bei'?, HUANG Jin’
(1. Xishuangbanna Tropical Botanical Garden , Chinese Academy of Sciences, Kunming, Yunnan 650000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Stone Forest Scenic Area Bureau, Shilin, Yunnan 652211, China)

Abstract A lot of researches had paid attention on canopy humus. Nevertheless, little information is availa-
ble about the rock outcrop canopy humus in karst ecosystem. Humus offers the growth matrix and nutrients
for lithobiontic communities. Humus were collected on the carbonate rocks located in three karst ecosystems
with different degree of rocky desertification and quantified; and their adsorption capability on ammonia were
investigated in this study by means of simulation experiments. The results showed that the humic substance-
son per square meter are 40, 45+25.38 g, 38.8949. 92 g and 397. 66 +142. 71 g in stony desertification,
manmade forest and secondary forest ecosystems, respectively. They were significantly different in three eco-
systems. When different ammonia solutions were added, humus would absorb 65% ~75% within 2 min and
adsorption equilibrium time was approximately 20 min. The dynamic adsorption data of NH; -N were well
described by pseudo second order reaction rate model. Adsorption isotherm of NH/ -N on three kinds of hu-
mus could be well fitted by Boxlucas 1. Thee quilibrium adsorption capacity of humus followed an increasing
order from secondary forest ecosystems (4. 73 g/kg), to manmade forest ecosystems (5. 29 g/kg), and then
stony desertification ecosystems (7. 79 g/kg). The retention rates of humus for added NH; -N was 20 % ~
50%. It revealed that carbonate rock in southern China function as a nutrient pool, even in oligotrophic stony
desertification ecosystem.

Key words karst, rock outcrop canopy humus, adsorption, NH; -N , Shilin



