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Response of C :N stoichiometry of Picea asperata to soil water and nitrogen
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Abstract: To study the variation and response of C :N stoichiometry under different soil water and nitrogen availabilities, we
used Picea asperata, the dominant species in subalpine coniferous forests of western Sichuan, China, as material to conduct
the experiment. A two—factor ( water and nitrogen) randomized block experiment was set up, including five water gradients
(40% (W1), 50% (W2), 60% (W3), 80% (W4), and 100% (W5) of soil field capacity, respectively) and three
nitrogen application concentrations (0 (NO), 20 (N1), and 40 (N2) gN m~a”", respectively). The results showed that ;
(1) soil water availability and nitrogen application significantly affected C :N stoichiometry of P. asperata. Specially, C:N
stoichiometry of the whole plant and organs reached the highest value under NOW4 treatment, which decreased with the

decline of soil water availability as well as the increase of nitrogen application. (2) with the decrease of soil water
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availability, the carbon concentration of roots and leaves significantly increased, whereas, those of stem and leaves showed
a decline with the increase of nitrogen application. In addition, the decline of soil water availability markedly promoted the
nitrogen concentration of roots and stem, and nitrogen concentration of organs increased gradually with more nitrogen
application. The carbon and nitrogen concentration decreased consistently in the order of leaves > stem > roots and leaves >
roots > stem under the same treatment. (3) the net photosynthetic rate of P. asperata rose first and then decreased with the
decline of soil water availability, and increased with more nitrogen application, which reached the maximum value under
N2W4 treatment. (4) net fluxes of NH; and NO; in roots decreased obviously with the decline of soil water availability, and
increased with more nitrogen application. besides, net flux of NHj in roots was correlated negatively with soil available
nitrogen concentration. The results showed that soil water and nitrogen availabilities affected carbon assimilation and nitrogen
uptake processes of P. asperata, and changed the nutrient utilization efficiency and carbon and nitrogen concentration,

which resulted in changes of C :N stoichiometry.

Key Words: C :N stoichiometry; carbon and nitrogen concentration; photosynthesis; net fluxes of inorganic nitrogen; soil

available nitrogen concentration; soil water
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# K ( Non-invasive Micro-test Technology , BIO-IM-XY , Younger, USA ) Jlll iE AR Xt NH Fll NO; AOWISCE R | 5256 i
P TR L SCHRE SRRk AR P BT B LIX Holder 284 (XY-LIX-01) | 41ZVRE S & I HL 4—5 pm (XY -
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Fig.1 Response of carbon, nitrogen concentration of roots, stem and leaves of P. asperata to soil water and nitrogen application ( mean+
SE)
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2.3 HHUKS RIS = AZE6E H R (Po) (520
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Fig.2 Response of C: N in plant, roots, stem and leaves of P. asperata to soil water and nitrogen application ( mean+ SE)
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Fig.3 Response of net fluxes of NH} in roots, net fluxes of NOj in roots, soil available nitrogen concentration and Pn of P. asperata to soil

water and nitrogen application ( mean+ SE)
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36.72) IR TABFIE LR

AMFFE R I AR (S AZLTET) YR F 25 P ], 7S R | AR SRR RO D e 4 — B R
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®1 ZEERELALSALEER RETFTRE. T EFRASEZHEXE
Table 1 Pearson’s correlation coefficients with two-tailed among C :N stoichiometry in each organ, photosynthesis, ion influxes in root and soil

available nitrogen concentration of P. asperata

WRERA L ZEWA L I ERA L Holb A R

C:N in roots C:N in stem C:Ninleaves  photosynthesis NFroot-NH; NFroot-NO3
ZERRALL C:N in stem 0.504 **
MRRALL C:N in leaves 0.621** 0.733**
LA % photosynthesis -0.229 -0.400 " -0.490 **
NFroot-NH 0.479** 0.278 0.206 0.181
NFroot-NO; 0.395** 0.166 0.111 0.419" 0.854
LA 0.050 -0.160 -0.022 0.073 -0.351* -0.233

Soil available nitrogen

NF,, -NH : ZAZARZERX T NHG B ICHE AR NF,, -NO3 : ZAZAREX T NO3 BRI ; « P < 0.05; * * P < 0.01

4 £t

ARG E T IRIE S AR 5 4 B W A A T it EOXT - 8K 0 A e e o ik 78, & 3 = A2 Al 2
FEAEAR R B Z A 4 3 22 5 R ) - 3K A RIS I, 22 A B AU LK (70.5£6.9) i 2555 T b i i A L
(40.2+4.2) (P<0.05) FIHR AUBR A L (34.9+1.8) (P<0.05) . =& Bk A& M A 32 8] 3K 7 Fi
RS0 B dub 250, 550 B WS R NO A L, A A E R 1 o B K 3 R RO DR IN TG I, A AR E A
it RS A FEE B I T B84 00, 4% 88 B B R0 HE I AE NOW4 Ab B8R 3k B i = (L, IR LR T 1 = A2 45 2% B A9 &R
BCRIAEAR KA PR SO 3, Ul WA A9 7K — &UBE b A R T 32 AR 4 0 A K S S5R39 40 ) FH 2k
AN A K S A AN 0T Rl 2R b AR A AR TR A ik R AL R A A R o A2 O A BUR A
R S S5 B - S R A R RS T N AE T AN [ Ak 3 K g B A R A3 AU SR B AN (), ELA ) A
AN PSS 000 1) 0 % U5 53 380 T BB A7, DA T e AR AR A A ¥l S0 B, 5 e 2R e ) AR Ak

B« B R B b AR A A T R AR B A TR e AR T T A AR B
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