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Dynamics on soil available nitrogen in organic layer and its responses to carbon

and nitrogen supply in two subalpine coniferous forests of western Sichuan
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Abstract; As a characteristic component in the subalpine forest ecosystem, soil organic layer (OL) plays an important role
in soil and water conserving, and soil fertility maintaining. As yet, little is known about the response of nutrient availability
in the OL to future climate change. In order to obtain a clear knowledge of biochemical process in the OL as well as their
responses to exogenous carbon and nitrogen supplies in the subalpine forest, therefore, an experiment with adding 10%
carbon and 10% nitrogen to the forest floor was carried out in spruce ( Picea purpurea Masters) and fir (Abies faxoniana
Rehder & E. H. Wilson) forests, two representative subalpine forests in Wanglang National Reserve from April to October,
2005, based on one hypothesis of “the ratio of carbon to nitrogen in the OL will increase or decrease 10% in the context of
climate in the future” and the past results of carbon and nitrogen stocks in OL and mineral soil (MS) of the corresponding
forests. OL was divided into a fresh litter layer ( LL), semi-decomposed litter layer ( FL) and decomposed litter layer
(HL), and available N contents in FL. and HL of OL and MS with carbon and nitrogen supplies were measured
simultaneously to understand the monthly dynamics of nitrogen availability and their responses to future climate change.

Available nitrogen contents in FL and HL were (163.4 +78.4) mg-kg ' and (125.5 +50.7) mg-kg ™" in spruce forest,
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(242.2 £107.2) mg-kg ' and (192.3 +£70.2) mg-kg 'in fir forest, respectively, while those in MS were (96.2 +47.6)
mg-kg ' and (112.3 £53.4) mg-kg ™' in the corresponding forest, implying that the OL had significant higher available
nitrogen content in comparison with the MS. In spruce forest, ammonium nitrogen content accounted for 77.4% , 72.4%
and 76.6% of the total available nitrogen in FL, HL and MS, respectively, while in fir forest, the percentage was 65.2% ,
57.6% and 67.2% , respectively. Regardless of the forests and soil layers, the maximum contents of both available
nitrogen and ammonium nitrogen were found in October, while the maximum of nitrate content was found in August.
Exogenous carbon and nitrogen inputs significantly increased available nitrogen content in the OL and MS in both spruce and
fir forests. Carbon inputs made FL, HL and MS increase 14.6% , 21.2% and 28.0% in spruce forest, 16.7% , 25.3%
and 5.2% in fir forest. Nitrogen inputs made FL, HL and MS increase 53.9% , 11.6% and 13.2% in spruce forest,
14.2% , 23.8% and 50.5% in fir forest. Judged by available nitrogen content, the response of OL to exogenous carbon
and nitrogen inputs was more sensitive than MS, and the responses in spruce forest were more sensitive than those in fir
forest. In addition, available nitrogen contents in OL and MS increased more rapid from May to Oct, 2005 with supplied

carbon and nitrogen.

Key Words: carbon supply; nitrogen supply; available nitrogen; soil organic layer; subalpine forest
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RORUR S . SRR A AR T 4 R B BR A, T L ZRAK OL RO Wi VB, V35 W MR %18, Rl
E R K FE W ZX IR T REE B LW g, W B R A 7E — 2 EE R OL AR E MS,
OL FIFRAMBERCAT RE R KA A K & B BSR4k IES ¥ o (B384 14 TG0 /5 1L bk OL A3 R 3h & K
HXFSME C N i i FIBFFARGE , X AR R S IR A S R G B NFE . B, AR TR
KA MEAEATT BEFEAREIG i OL 1 MS ) C/N BL” B 56 LA K Bij 3 %5 AH [F] Z= bk OL 1 MS 1 C\N fiff & 3
FEOR) SR IR RIS, R BESE T W L AR OL A MS 45 3R 3h A4 K H AN C N # A B R,
DA IR A8 R R R SRS T ML LU AR A S R G R SR K
1 HREH=E
1.1 AR XS

ST K I F E B E R % A SRR X (103°557 ~ 104°10"E,32°49” ~33°2'N, a. s. 1 2300 ~4980m ) , #b4b
T 96k e JE- O )1 | 23 PR b7, JB P AR IR R . XU, B TR E T ER, TE(YEFE 1L A
FERUEA J) RN H BERZL oKD KRR SR THREZEGS ~ 10 Af) MRBERERERES 25
F . HEAD SBEER. PR 2.5 ~2.9C (KA 26.2°C, BRI - 17.8C),7 A FHKRR
12.7°C,1 PSR - 6. 1C  AFHEFT R 805. 2 ~825 mm, EEAPONEHIRSSHAE A . FIRER =
#2( Picea purpurea Masters, SF) MRFNIRYLYS §2 ( Abies faxoniana Rehder & E. H. Wilson, FF)Ak21% X i ky BRI
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Wi 2 (809.9 £27.5) g-m > (C/N 3111 10% ) A§BR%% (24.3 +3.1) g-m > (C/N F&K 10% ) ; B K2 pRFEH
Wi A1 (625.0 £27.5) g-m >(C/N #4411 10% ) i§BR%%(19.4 £1.7) g-m > (C/N &A% 10% ) ;455 RE N
v i T ) 2 W RS R4 2 A S AR S K (A S TR Rk & 1. 25mm) |, FI/NGE 25 25 35 5) B AE A 7
Wo Xt HR(CK) B RRE & HK ; B3 5 MER
1.3 FEARE

2005 4E 5 H ~10 A s a4 HIFE & /IMETT REEAPLZ (OL) Al Jit 138 (MS) A, Hodr, OL 4337 et
W= (LL, 37 s U B R SR R TR I 4 ) 0% Z (FL, BLA T 22 4R % v B2 3058 B2 1) )8 T 7
) M5E e RZ (HL, BRI TCE R AT ) REMRER > . BEMMARE Ikg 4, TE
WEIEEE . REWKE MRS RS — B FE M EE R AT YRR R )G, PHE i 2mm i IR
51, AR EELS T 4CHvKFE S, IR S A MM AR ER , — 4 H W58 80 73— &8 & T3 B
WM& KE,

1.4 WG5S

BRRAEACRIRG , RSB L aklE"™ . MEARAB BRI aEE" . UMY
W3 ANERE FrEEIER SPSS 12.0 #7444, 5 22 43 ks B A0 B2 8] R0 , F LSD B 3 A [R] AR AR 2
B Z A [ AL 3 ] B 25 57
2 %R
2.1 13 OL il MS FHAINS

Bl 1 7R, % BT 13 NH, -NNO; -N AN 2N EAHE A ISR E,NH -N FIHEHN &
SR L BER By w3 I sG in , S RE HBAE 10 A6y, NO, -N & & BE A fy 3G i Sk b 2 53 inF e/ -4
IS S RMERIE 8 A, BTN, 2R 2 FL F HL A% N(NH, -N + NO; -N)
SREERT MS,

AL ZE HEL,NH, -N \NO; -N A N SEEKI N FL > HL > MS, H, Z#Z24k FLHL #1 MS F
BN EBHH 163.4.125.5 mg-kg ' F196.2 mg-kg ™' ,NH, -N 5F % N (K] 77.4% .72.4% F176. 6% , ¥
KRR B BB 4350 g 242.2.192.3 112, 3 mg-kg ™' .65.2% .57.6% F167.2% ., ¥ 16 FL.HL 1 MS BF
BEMA R N NH, -N #1 NO; -N & &, H = A2 Ak K £ 3% FLOHL 1 MS H A % & /¥ NH, -N/(NH;-N +
NO; -N) el (£ 1) o

F1 EAEHK(SF) M4 4 (FF) L A HUR (FL A HL) 5 R LR (MS) (B N &8

Table 1 Available N contents (means + SD, n=7) in FL and HL of OL and MS beneath spruce ( Picea purpurea Masters, SF) and fir (Abies
faxoniana Rehder & E. H. Wilson, FF) forests

FR +EE% NH, -N NO; -N NH; -N + NO; -N NH; -N/ (NH, -N + NOj; -N)
Forest stand Soil layer (mg-kg™!) (mg-kg™") (mg-kg™!) (%)
SF FL 126.4( £64.0)aA 37.0 ( £22.4)aA 163.4( £78.4)aA 77.4( £8.2)aA
HL 90.8( +38.8)aB 34.7 ( £18.3)aA 125.5( £50.7)aB 72.4( £16.8)aA
MS 73.7( £41.1)aC 22.5( £8.2)aB 96.2( +47.6)aC 76.6( £10.8)aA
FF FL 157.9( £53.7)bA 84.3( +41.4)bA 242.2( £107.2)bA 65.2( £9.3)aA
HL 110.8( £32.5)bB 81.5( £32.9)bA 192.3( £70.2)bB 57.6( £12.4)bA
MS 75.5( £42.0)aC 36.8( +23.7)bB 112.3( £53.4)bC 67.2( £15.3)aA

# FE— AR _EAMERA R Bk Z 18] NG 588 FIA R L2 2 8 (KR E 58 i 22 5P )2 75 2. 3% (ANOVA, P <0.05)  Different superscript

within a column indicate denote the significant differences among different forests (the first letter) and soil layers (the second letter) (ANOVA, P <0.05)
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Fig. 1 Dynamics of soil NH," -N, NO; -N and available N in FL and HL of OL and MS beneath spruce ( Picea purpurea Masters, SF) and fir (Abies
faxoniana Rehder & E. H. Wilson, FF) forests

IR &R PR 2= Bars indicate SD, F [f] the same below

2.2 SN CH AR 13 OL F1 MS A2 A & B A=

SMIR C A BN T WIFAR T 158 OL A0 MS B 2% N & &, (HHI 18 BEE ARAY | 1 J2 FEURE
A A9 Ae b (B 2) o ZAZHK FLHL 71 MS ) NH," -N 1 NO; -N & B BEE SN C ALHH i [a] 5938 0 2 Hi
BR, MEAFRH 6y 8 NH -N SRR S FL > HL > MS, 53 EAHK (& 1), C 4B BZERIN T Z2H4
FL .HL 1 MS A A&, A% S AT RBER T 21.5% 34.8% M 19. 2% , SRS BIRFE T 15.3% .
23.1% F1123.1% o X TR, C HG HBAE RS RER 7 A rSNEmt Rl RS N fn, &£ A SRS &
¥IZRIN FL < HL < MS, 2SR & B b i (6] 3 I Se e R R 2, 44 A IS A& B3R FL
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Fig2 Responses of soil NH," -N, NO; -N and available N in FF and HL of OL and MS to the exogenous of C supply beneath spruce ( Picea purpurea

Masters, SF) and fir (Abies faxoniana Rehder & E. H. Wilson, FF) forests
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