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Difference in soil pH values between Picea asperata and Abies faxoniana stands in

subalpine regions and a preliminary study on its mechanism
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Abstract; Soil pH value is the most important soil property. It can not only directly affect the growth of crops, but is also
involved in altering other soil properties. Our objective was to determine the difference in soil pH values between Picea
asperata and Abies faxoniana stands and its mechanism. We used the seedlings of Picea asperata and Abies faxoniana, the
widely distributed and important species in subalpine coniferous forests of Sichuan, China, as materials with which to
conduct the experiment. We measured soil pH values of different soil layers, calculated the cumulative H" input through
nutrient uptake and storage in biomass, and forest floor accumulation, and analyzed the litter quality. The results showed
that the pH value of A. faxoniana soil was greater than that of P. asperata. The soil pH value was significantly positively

related to the calculated cumulative H input through forest floor accumulation, and negatively related to the first principal

EETR . HE ARE2:FE4 (31370495,31070533,31570477 1 31400424 ) 5 R EBE PG 26T H (Y4C2021 ) 5 H EIRR# B 75 98 o SR A 5228
b5 bR A A S = ST 42 30 H (TEL201701)

75 B H#:2017-01-13; ¥ £& tH kit B 81 :2018-00- 00

# WM IHAEH Corresponding author. E-mail ; yincy@ cib.ac.cn

http ://www.ecologica.cn



2 S % 38 &

component scores of different plots. Thus, soil pH value was significantly positively related to the ratio of lignin/N, C/N,
C/P, and total concentration of Ca, and negatively related to total concentrations of N and P in leaf litter. The results
suggested that the difference in the soil pH values between P. asperata and A. faxoniana was related to the forest floor

accumulation and the leaf litter quality, i.e., the mass, decomposition, and nutrient-restitution of leaf litter.

Key Words: Soil pH value; forest floor; leaf litter; conifer tree
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R4 T AT B B I A =B, 43 0 H B = 42 R A2 I IE YAk ek U BEARAS 4 (K 4) .
E 4 afLIE G F o2 AR PIR RN S . 2 S A RS — E 5 (PC) 1 B3 R TR 2 (P<
0.05) ; ZAZFNS K258 — F W0 (PC,) A NFAER Fh 22 57
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Table 3 Leaf litter mass of Picea asperata and Abies faxoniana ( mean + SE)

WFh 4 J 51 6 1 7H 8 A At

Plant species April/ (g/m?) May/ (g/m?) June/ (g/m?) July/ (g/m?) August/ (g/m?) Total/ (g/m?)
k2 Picea asperata 32.90+6.16Aa 30.13+1.53Bab 20.26+2.83Bb 23.46+£0.44Bab  26.04+3.92Bab 132.80+8.37B
¥ 2 Abies faxoniana 47.75£11.65Aa  43.60+4.53Aa 30.82+1.20Aa 36.11+3.39Aa 37.81+1.48Aa 196.08+£9.00A

[Fl—47 A RN PR H iy Z 18] 2257 B35 (P<0.05) | [l — 5 P AR S /s PIR 2 18] 22 5% 8. 3% (P<0.05)

x4 ZUHALBAEDLZEHECEREARER)
Table 4 Leaf litter quality variables of Picea asperata and Abies faxoniana ( mean + SE)

ENE

Pl e P/ K/ Ca/ Mg/ N/ c/ AREE/N

N . Lignin/ C/N .. C/P
Plant species (w/ke) (¢/kg) (¢/kg) (¢/kg) (g/kg) (g/kg) (g/kg) Lignin/N

=k Picea asperata 181£1.22A  0.93+0.04B 2.11+0.11A 26.2+0.72A 1.28+0.05B 9.80+0.03B 474+5.53B 48.4+0.58A 18.5+0.15A  513+25.6A
A H2 Abies faxoniana 180+0.68A 1.34x0.06A 2.06+0.12A 18.5+0.42B 1.49+0.06A 15.7+0.09A 490+0.77A 31.3x0.20B 11.5+0.06B  367+14.8B

[ —F] AR )RS - REFRR R ) 22 53 1825 ( P<0.05)

3
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Fig. 3  Rotating components of PCA for leaf litter quality ®)

variables of Picea asperata and Abies faxoniana Fig.4 PCA scores for leaf litter quality on PC, and PC, of Picea

asperata and Abies faxoniana ( mean + SE)
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5B) .

P 5 vl X F AR B RN S, 4 )2 88 pH (5879 P .Ca N C/N K ZE/N C/P {7
Pl EA M (P<0.05) 3 5 Ca ,C/N KRJRZE/N C/P R EFIEHI(P<0.05),5 P N & FHAHE(P<
0.05) . #1213 pH B S5E7EY Mg .C P X R A—;10—20 em + /2 13 pH [ 5 A B YD Mg 2 0
E A X (P<0.05) ,0—5 ecm ,5—10 em )2+ pH H 5 E Y Mg Jo i E A ;5—10 em )2 148 pH
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Fig.5 Relationship between cumulative H* input through forest floor accumulation, PCA scores for leaf litter quality on PC, and soil

pH value
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Table 5 Correlations between soil pH value and leaf litter quality variables of Picea asperata and Abies faxoniana

Sjﬁ o /Eij P K Ca Mg N C C/N ﬁzj/ 1\11\1 /P

3 pH {8 0—5cm 0440  -0.939*  0.070 0.988 * -0.767  -0.990*  -0.808  0.990*  0989*  0.932°
Soil pH value of ~ 5—10em 0461  -0.938*  0.099 0.981 -0.801  -0.991*  -0.841*  0.989*  0.993*  0917*
10—20em 0388  -0.961*  0.208 0.970* -0.858 -0.998*  -0.802  0.998*  0.994*  0.936*

FPBAEN SRR R SRR RE (+, P<0.05)

3 e

WFSEUE AR Y e e 3 Rr v, ELYE S Ak 2= D) K8 3R A6 31 O T e 4 AR F £ 30 5 IR BR A VR T, 2k T
fifi - MR B R BAL PR, Feln 3 pH (E" ) Reich ™ 48 A BIBEGE [ —FE b 14 B R4 F 1 39645
HLZ pH {E I F o & AR 3.9 BT 6.1, 9 )2 pH (HU BN N A2 0 4.0 2R FHAEY 5.0; 11
Yahya' ™ S5 (9058 T B R BRI AR E] 35 pH (22 5 B2 . AR5, 22 M 245 )2 (0—5 em,
5—10 cm ,10—20 cm) -3 pH (ER B BFER M 2E R (K 1) 3R S A2 FI A2 PR TR 5218 i SE Ll il 52
) 3% pH {H,

T - SRR S W O BIE T )3z, 50 3 AR ) DO ol BERR AR 3% pH 9l R, RIER 5 T3 s ik o
BR s Al BRI TR R M) ST 710, DA R I ss B2 R T RS % o G A e i
WIRRAK! PR 0 3 ik LA SRR AR A 0 1 T IS A S A - SRR B 2 DIAROE Y AR SR R B 3 pH (5
AR Y 25 2 W SCAH O 2R H g A TG 8 B AH M | iX 5 De Schrijverm 25 NFN Mueller' ™ 25 (B 53 45 210,
i Y A8 7 A R REL o IR A T 28 e e v ) -3 b AR H R AR AR SCHEAR /N . ARWFSE A S A VS A2 T
PFIANTE] # B PP 2% B TRV BE (3R 1) A B 7 R AR (R 2) , R A IR Ca 25 N Ca S FIBC N
M- Ca Mg YWk FEYIAEAE 35 22 57, UL = A2 W8 A2 3% 43 B SR IBURI A T AR ) 5 (B R R 45 B 7 RARLE &
A Mg 2253 .35 HAWES 729K B Y 1025 22 S 1 4 i bt b B 67 T ARV ) i ( 5 A2 RV A2 - Xy S Wi 53531
60 cm H148 cm) FHKIH , =42 Y AZFR 0 SOR O SRR H S ATE PSR A AN R B 1 35 22 5%

T pH (H S a2 A A2 ) 2R H A2 B OHC (I 5 A) Ui A2 + 3% pH (B B KT
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=i, SR EEZ g R H M AA 5, B3R 2 BT L& 51 3 pH (B R o g 9
BRI 8, B vh RV W RN ik 1 5 [ RES 1 T g 0 1) T i — T A 0 95 40 v B 5 73 B, ek 0 - SR 1
IR ZE s EF 5 — AT I e Rt B P P AR AR HLRR O ARHIFSE LA A2 RN AZ bk )
HA B TP RE (35 1) s o T 2R (R 2) , kIS AL B H A R E S Tk, X T %
SR B B AT R B S T A A O, WS s e IR OG i AR e — Ty T
PR & 0R T R BE AR DG, O — 7 T S W08 T AN TR 9 43 i T %

A5, 4—8 HFTUE = 2 AR RTE Y L B re i A ) L B 35 25 59 RBUN S 2 HE L B35 /N %
12 , 5 ZRAR MO 7= b E PR o ] 2 S P 25 51— 3K, BRI IS B SRS P E 2 JRTE Y . T IRTE ikt
B TR R A K BP0 B, HAb L A AR bR 2 B0 5 AR ) 22 5% (P<0.05) s AR HBITE Y P Mg,
N.C FHyHe E B E R TR AR ( P<0.05) , 1 Ca C/N KRZE/N.C/P BEE TR (P<0.05) , 7%
Wk B RS P R TR Ak 2= T, R R IR A R S R AR AR < IR R, X
S IRTE D AR BT ot , Hoh a0 dE N C P S5 AL FET 43R R R SEME A HLAL Sy, FF 5 C/N
ARFEZE /N C/P ZEA T JE T5 40 o0 i o 224 i DL = A2 RV A2 RV 0 00 it ik R0 RE A7 A S 35 25 Sk

KT IRIEYACE AR AR bR R 2 | R PR 4 7 SO AT 2 A3 AT, DB B 25 5 b X = 2 AR T )
FEE R PRV T LU AT . R TR AP 2R A 75 LSS E Y TR N B A TR IR Fnk 25 51
WrREAR ) g ISR 1 pH (-5 U8 & Pk 22 R I A SR U 128 — F2 00 PC 1500 2 i & IE AR E (A
5 B), Hisd i 45 12 158 pH (H-5 WE YA Rt RO M G (2 5) i — 2B Ui = i Rt - 358 pH (1 3%
BT, RS BB RS R R FRE/N C/N C/P LUK Ca WEEETE K Iif NP WEE/ N, &
6 A 45 2 AR TR PRI T JE2 s A 7 9 5 IR I 15 - MR 43 1 56 R IR 9 405 SR 4 1 498 pH (L S AVE R TR/
N.C/N 2B EIEADE, 5 N PR R B A, SAME AR — 80, (AR b 5O U8 75 0 o ik
IR IR e BRI AR — 27| DRI ST A C/N R TSN A 7% 1 o i i R AR A H8L ELRT A 5 B AR 5
W3 pH [EHAUK TR /N C/N C/P W F AR, MANREIZE b 3 pH EAREE Y b Ca FHWE L R
FHIEMX, 5 Hobbie'™ % ALK De Schrijver ) %5 (57 45 - — 20, 35 1 IS Y P Ca & B, — 7 1 1 4
H X YR 7 40 e TR A% e ] A g i R, T I s AV A i R 0D MR AT s S — D T R
Y Y Ca B PR AR IHA 2= R b 88 pH HAE K, X5 LA R P2y 28 0
ABERT A H A pH (B E R TR R, AN b 3% pH (5187 Wik At
P T R U B2 — 2 00 PC, A4 TC i S5 AR DGk | BRI 5 vh - 48 pH ([ 5 PRSI AR R K. C IR
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ARHFIE AL AT TR B I Ca Mg SR BEAFAE 35 22 52 AVEDI R BR T Ca Mg “FXHEE N P F
P E WA B 25 5% RIS N P & il DU BB Y0 3500 R 5 AE R M P i i e i Ft v, 8
R EEE AT R BEE A T, IR0 LA B A A TR E A AR RR R M R R SR A AR Y L B
HH B B8 7 110 % 0 e A% T2 R Tl D R A o A BB R B, FLGIE B R A DR 3R N RS Y I T OR
Wz — 8 AT TR R R TS R BT AE N AP B DB R HAb TR HR R
50% A9 FE 5 ( FEE N FIP) FRAAEnT s ) 2 A I 6 A2 ) L Iegeit, R /b KBRS RS BB S 55 1)
LY Killingbeck ™ 7 1993 4F 1 #F 53 i 45 e £ W F BRAC BT B NP SF 35 56 8 %43 510 1% 1 53%
Chen'*" Z54E 2016 (5 P th R W] N I P SEH R 1K 61.20% 11 48.11%, AT F = AZ0F A N P 3%
5300 38.78 % F1 25.36% (HIRAZM R N P BIR LA LR R &Y b N P P2k i R o i 3%
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