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Abstract; Nitrogen (N ) deposition is a major environmental issue that affects global climate change. Study of the
rhizosphere has become a research frontier in underground ecology. However, the effects of N deposition on N and
phosphorus (P) supplies, and organic carbon (OC) mineralization in the rhizosphere of trees in subtropical China remains
unclear, and whether the underlying mechanisms differ between tree species need to be determined. In the present study, a
coniferous tree ( Cunninghamia lanceolata) and a broadleaf tree ( Liquidambar formosana) each 15 years of age were
selected at the Qianyanzhou Experimental Station of the Chinese Academy of Sciences to evaluate in situ N deposition. Trees

were treated with 10 g N m™ a”'and compared to the control. After 3 years, rhizosphere and bulk soils for both tree species
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were collected to assess pH value, mineral N, available P, water—soluble organic carbon (WSOC) , and the dynamic of OC
mineralization following 34 days incubation. Rhizosphere effects of all measured variables were assessed using ratios of
thizosphere to bulk soil, and OC mineralization parameters at early (0 — 9 d), middle (9 - 19 d), and late stages (19
- 34 d) were obtained using the traditional dynamics model. N deposition significantly decreased rhizosphere and bulk soil
pH, available P in rhizosphere soil of C. lanceolata, and OC mineralization intensity in bulk soil of L. formosana. N
deposition also increased NO;-N in bulk soil of L. formosana and WSOC in bulk soil of C. lanceolata (P < 0.05). In
contrast, NH;-N, mineral N, and the ratio of mineral N to available P in rhizosphere and bulk soils did not differ
significantly between both species. N deposition significantly increased OC mineralization rates in C. lanceolata rhizosphere
and bulk soil by 71.2% and 41.2% , respectively; but decreased OC mineralization rates in L. formosana rhizosphere and
bulk soil by 10.6% and 44.1% , respectively. N deposition significantly decreased both the rhizosphere effects of NO;-N and
the early OC mineralization rate in L. formosana, but increased its late OC mineralization rate; whereas the rhizosphere
effects of all measured variables in C. lanceolata showed no significant differences between control (CK) and N treatments.
N deposition significantly altered soil nutrient supply and OC stability, and the synchronicity of responses to N deposition
between rhizosphere and bulk soil was stronger for C. lanceolata than for L. formosana. We concluded that response of
rthizosphere processes to N deposition differs between conifer and broadleaf tree species. The response of rhizosphere OC
mineralization to N deposition showed a positive effect for C. lanceolata, and a negative effect for L. formosana, as their
rates preferentially increased and decreased, respectively with N deposition. This difference could be attributed to their
nutrient requirements and root traits, because C. lanceolata prefers fertile soil and are not associated with mycorrhizal fungi,
whereas L. formosana can tolerate infertile soil with roots that are associated with mycorrhizal fungi. To our knowledge, the
present study is the first to report on the effects of N deposition on the interactions between supplies of N and P in soil, and
the stability of OC in different tree species of subtropical China, and reports divergent mechanisms in coniferous versus

broadleaf tree species.

Key Words: rhizosphere process; global climate change; nutrient supply; organic carbon stability; hilly red soil
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Table 1 General stand properties in mixed forests of Cunninghamia lanceolata and Liquidamba formosana before nitrogen deposition treatment
KbFf Treatments

- Parameters

X8 Control ZULI% Nitrogen deposition KBS t-test
MO Stand density/ (stem/hm?) 2250 2150 /
FARMRAIRAE ] CUL, LIF? 8:2 8:2 /
EAFH it CUL Mean DBH/cm 12.2+0.2 11.9+0.3 ns
AT CUL Mean tree height/m 8.5+0.2 8.7+0.2 ns
WA -2 M94% LIF Mean DBH/cm 12.8+0.3 13.3+0.4 ns
WA F-HIH 5 CUL Mean tree height/m 9.8+0.4 10.1+£0.4 ns
PEYIRIE Litter thickness/cm 3.5+0.2 3.7+0.2 ns

FEME AR R s, 22 AN 3, T [R; CUL, 2K Cunninghamia lanceolata ; LIF MR Liquidamba formosana

1.3 HEAcRAE

2014 4 8 H  FERFHAFEM I E R R FIIRE TR EAR S —HR 4 IS, 3 16 Bk 7EERT 0.5—1 m BYML
B 3 10 emXx10 emx15 em B9 8 CEAKRBER IR R T 4 mm Z N HIERRPE R, I HER 40
MM T B RR K RHE TN 8 SCYARER £ JEARPR 0 ARARHE AR R By 302 ety e
IS K HIR S 730t 2 mm G 78 4°C PKAE HORAT, ISR SE I L AR SCTR AR I A&
1.4 ISR R ERY I E

HHEFRSME S Qa2 ik b NHE-N I B B3 i HG (20 5 5 NOS-N SR FH B4 8 - 5 L1k
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F2 RINPEAAERIEZAMNERZ A T IEERFTSHE
Table 2 Soil general nutrient properties in the mixed forest of Cunninghamia lanceolata and Liquidamba formosana before nitrogen

deposition treatment

AL Treatments

A5 Variable

X} B Control R Nitrogen deposition - t-test
73 Soil density/ (g/cm®) 1.22+0.03 1.25+0.03 ns
pH (H,0) 4.43+0.04 4.40+0.08 ns
FHL#% Organic carbon/ (g/kg) 21.20%2.2 22.41+1.62 ns
48 Total nitrogen/ ( g/kg) 1.29£0.13 1.26+0.09 ns
4 Total phosphorus/ (g/kg) 0.29+0.02 0.31+0.03 ns
C/N 16.60+1.09 17.80+0.78 ns
N/P 4.68+0.66 4.30£0.57 ns
C/P 76.34+9.18 76.78+10.59 ns
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Fig.1 Rhizosphere and bulk soil pH and available nutrients of two trees with and without N deposition
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Fig.2 Rhizosphere and bulk soil water soluble organic carbon (a) and mineralization intensity (b) of two trees with and without

N deposition
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Fig.3 The dynamics and their models of rhizosphere and bulk soil organic carbon mineralization under two tree species with and without

nitrogen deposition
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Fig.4 Response intensity to nitrogen deposition at early (1),
middle (II), late (III) organic carbon mineralization rates in
rhizosphere and bulk soil under two tree species
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Fig.5 The rhizosphere effects of soil nitrogen and phosphorus supply, and organic carbon stability under two tree species with and without
nitrogen deposition
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PR, BT UL, N TR S O 4 N PR A2 e, LSRR 1 e AR A O — 3, (AR B S5 R AR PR
- A A A 25 5 (EARE— T

WA N BRR A S AR S BRI e M 22— RDTRR DS ZRAK 1 39 N D3R, w5 i 14 C
R, ARIFIE AN UUREEE A2 AR AR PR £ K E AL C Fr i, 5 A2 ARMRPR AR R PR A ML C 71k
BRI IEAR PR LA P C nTa LR, BRI AR PR AEAR PR A HL C B bR, maiar 5"
FAREARMA I JRATH N UURRES , LIRS N IR, RIS A HL C 3, Deforest 25 75 36 [H %
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