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Effects of nitrogen addition and elevated CO, concentration on soil dissolved organic carbon
and nitrogen in rhizosphere and non-rhizosphere of Bothriochloa ischaemum. XIAO Lie' LIU
Guo-bin® LI Peng' XUE Sha® ( 'State Key Laboratory Base of Eco-hydraulic Engineering in Arid
Area  Xi’ an University of Technology Xi’ an 710048 China; State Key Laboratory of Soil Erosion
and Dryland Farming on the Loess Plateaw Institute of Soil and Water Conservation Northwest A&F
University Yangling 712100 Shaanxi China) .

Abstract: A pot experiment was conducted to study soil dissolved organic carbon ( DOC) and dis—
solved organic nitrogen ( DON) in the rhizosphere and non-rhizosphere of Bothriochloa ischaemum
in loess hilly—gully region under the different treatments of CO, concentrations ( 400 and 800

"« a™") . The results showed that eleva—

pmol * mol™") and nitrogen addition (0 2.5 5.0 g N *m
ted CO, treatments had no significant effect on the contents of DOC dissolved total nitrogen
( DTN) DON dissolved ammonium nitrogen ( NH,"-N) and dissolved nitrate nitrogen ( NO, -N)

in the soil of rhizosphere and non-rhizosphere of B. ischaemum. The contents of DTN DON and
NO; N in the rhizosphere soil were significantly increased with the nitrogen application and the
similar results of DTN and NO;™-N also were observed in the non—hizosphere of B. ischaemum. Ni—
trogen application significantly decreased DOC/DON in the rhizosphere of B. ischaemum. The con—
tents of DTN NO; -N and DON in the soil of rhizosphere were significantly lower than that in the
non-rhizosphere soil and DOC/DON was significantly higher in the rhizosphere soil than that in the
non-rhizosphere soil. It indicated that short-term elevated CO, concentration had no significant influ—
ence on the contents of soil dissolved organic carbon and nitrogen. Simulated nitrogen deposition to

some extent increased the content of soil dissolved nitrogen but it was still insufficient to meet the
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demand of dissolved nitrogen for plant growing.

Key words: nitrogen addition; elevated CO, concentration; rhizosphere; dissolved organic carbon;
dissolved organic nitrogen.
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Table 1 Nitrogen application rate in the pot experiment
NILNO Table 2 Multi-factor variance analysis of soil dissolved or—
Nitrogen Nitrogen Nitrogen Ammint jf NH,NO, ganic carbon and nitrogen under nitrogen addition and ele—
application application application NH,NO, Amount of vated CO, concentration
treatment rate ( gN- rate per (g - NH,NO,
m2eal) pot (g ach time ( .
each time ( g) Index Source of variance
Ny 0 0 0 0 €O, N CO,XN
N 2.5 0.044 0.126 0.021 DOC Rhizosphere ns ns ns
N 5 0.088 0.252 0.042 Non-thizosphere  ns ns ns
/ Rhizosphere ns ns ns
DOC/TOC Non—hizosphere  ns ns ns
10 2 ~10 17 11 1 DTN Rhizosphere ns * % ns
4.205 mg * mL_I Non—thizosphere  ns * % *
NH,*-N Rhizosphere ns ns *
05,10 mL NO ° Non—hizosphere  * ns *
Nl N2 NO; N Rhizosphere ns * ok ns
Non-thizosphere  ns * % *
DON Rhizosphere ns * % ns
Non-thizosphere  ns ns ns
/ Rhizosphere ns ns ns
DON/DTN Non-thizosphere  ns * % *
80% / Rhizosphere ns * % ns
1.3 DON/TN Non-thizosphere  ns ns ns
) / Rhizosphere ns * ns
2014 11 15 DOC/DTN Non-rhizosphere ns * % ns
( ) ( / Rhizosphere ns * % ns
DOC/DON Non-rhizosphere ns # ns
I cm ). 2 mm ns: P>0.05; * P<0.05; * * P<0.01. The same below.
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Excel 2007 SPSS 16.0 g8
( one-way ANOVA)  Duncan % 05
(@=0.05)
0
t ( two— AN, EN, EN, EN,
At 3 Treatment
way ANOVA) €O,
Origin 9.0 1 (1) (1) DOC
DOC/TOC
+ Fig.1 DOC content and DOC/TOC in the rhizosphere ( | )
and non-rhizosphere ( II) soil of Bothriochloa ischaemum in dif—
2 ferent treatments.
2.1 C02 ( P<0.05) Different small letters meant signifi—

cant difference among treatments in rhizosphere soil and different capital
letters meant significant difference among treatments in non-—rhizosphere
soil. * Significant difference between rhi—
zosphere soil and non—rhizosphere soil. The same below.
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Fig.2 Contents of DTN NH,"-N NO, -N and DON/DTN and DON/TN in the rhizosphere ( I) and non-rhizosphere ( II) soil of

Bothriochloa ischaemum in different treatments.
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non—thizosphere ( II) soil of Bothriochloa ischaemum in different

treatments.
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Co,

15 23

Co,

27-28

Co,

riochloa ischaemum in different treatments

20-22

Co,

Total plant biomass and nitrogen amount of Both—

Treatment Total Nitrogen Nitrogen
biomass concentration amount
(g (mg-g™") (mg)

AN, 0.47+0.05a 4.75+0.32a 2.21+0.11a
AN, 1.01+0.20b 5.37+0.38h 5.46+1.31b
AN, 2.72+0.25d 5.31+0.44ab 14.42+1.83d
EN, 0.69+0.08a 4.77+0.12a 3.28+0.44a
EN, 1.73+0.08¢ 5.27+0.34ab 9.12+0.51¢c
EN, 4.10+0.24e 5.40+0.26h 22.18+1.73e

F €0, 97.71%* 0.00™ 57.34%%

Fvalue N 480.35* * 6.30%* 291.88* *

CO,XN 18.52** 0.18™ 12.62%*

( P<0.05) Different small letters

meant significant difference among treatments at 0.05 level.
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