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mzm An intricate relationship exists between soil property and vegetation succession. Exploring the differences of soil
nutrients between different forest types will contribute to understanding the relationship between the above- and underground and
the nutrient cycling of ecosystems during vegetation succession. Our objective was to compare the differences of soil nutrients
between different forest types, and study the seasonal dynamics of soil nutrients in the Jiuzhaigou National Nature Reserve,
China. Soil nutrients including soil organic C (SOC), total N (TN), total P (TP), dissolved organic C (DOC), hydrolyzable N (HN),
available P (AP) and soil pH were investigated in the four typical forests, i.e. Abies ernestii forest (AF), Pinus tabulaeformis forest
(PF), Picea wilsonii-Quercus wutaishanica mixed forest (P-QF) and Betula albo-sinensis forest (BF). The results showed highly
significant difference in SOC, TN, TP, DOC, HN and AP (P < 0.01) among the four forests, but similar soil nutrient constitution in
the order of BF > P-QF > PF > AF. The SOC showed highly significant positive correlation with TN and TP (P < 0.01, » > 0.88),
and soil pH had highly significant negative correlation with SOC, TN and TP (P < 0.01, » <-0.83). Furthermore, highly significant (P
< 0.01) seasonal dynamics of soil nutrients were observed in the four forests. SOC and TN were the highest in October in the BF,
but in December in the P-QF, PF and AF; the maximums of dissolved nutrients were found in October. The results indicate that
soil fertility in BF is better than other three forests, and P-QF has better nutrient cycling efficiency and capacity to maintain soil
fertility. The forest litter layer plays a crucial role in the process of soil nutrient cycling.
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Table 1 Site information
. b /A
bk KA firt st i QLR
; . . Slope Elevation
Forest type Developmental stage Location Longitude and latitude Aspect (@) (h/m)
TR K2 MK Abies ernestii forest K Mature forest fihJg ¥ Wolong lake 103°54'4" E, 33°12'6" N PiJtNW 25 2266
SMFABK Pinus tabulaeformis forest JEABK Mature forest 2N T2 7 Gongzhu lake  103°53'40" E, 33°11'52" N PiEg SW 20 2314
gr N
i FF 3T R BRI 28 bR Ak NA: b ) Py o1 1120
Picea wilsonii — Quercus wutaishanica mixed forest i Ak Middle-aged forest ## 1E##¥#F Shuzheng lakes 103°53'56" E, 33°11'59" N PGt NW 20 2272
2T MEMK Betula albo — sinensis forest Rk Middle-aged forest i H ] Nuorilang 103°54'28" E, 33°9'43" N Jipg SW 15 2398

US4, Chin J Appl Environ Biol

http://www.cibj.com/



R2 FHRERMABMLERIZMPERFTE S

224 TR W%

769

Table 2 Two-way analysis of variance for the effect of forest type and month on soil nutrients

+ 4 FE 4y PEARZEH Forest type 1 Month PRI x F ) Forest type x month
Soil nutrient d; F P d; F P d; F P

SOC 3 1229.58 <0.01 5 20.12 <0.01 15 15.67 <0.01
TN 3 917.89 <0.01 5 1463.81 <0.01 15 219.37 <0.01

TP 3 1430.36 <0.01 5 15.17 <0.01 15 13.79 <0.01
DOC 3 863.21 <0.01 5 458.71 <0.01 15 65.33 <0.01
HN 3 1485.78 <0.01 5 26.44 <0.01 15 13.17 <0.01

AP 3 659.49 <0.01 5 290.96 <0.01 15 89.33 <0.01

pH 3 369.53 <0.01 5 25.68 <0.01 15 2.87 0.00

SOC: +IEAHLER; TN: 2 %(; TP: 4 #F; DOC: n[IFTEAT HLER; HN: /KA AP: 432300
SOC: soil organic C; TN: total N; TP: total P; DOC: dissolved organic C; HN: hydrolyzable N; AP: available P.
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W% (Pp<0.01; EIG).
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Fig. 1 Characteristics of soil nutrients in different forest types (mean + SE). Different lowercase letters denote highly significant differences in the soil
nutrient between different forest types (P < 0.01). BF: B. albo-sinensis forest; P-QF: P. wilsonii — Q. wutaishanica mixed forest; PF: P. tabulaeformis forest; AF: 4.

ernestii forest.
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Fig. 2 Seasonal dynamics of soil nutrients between different forest types (mean +SE). BF: B. albo-sinensis forest; P-QF: P. wilsonii — Q. wutaishanica
mixed forest; PF: P. tabulaeformis forest; AF: A. ernestii forest.
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Table 4 Variable loading of common factors in exploratory factor

fﬁﬁ'f%ﬂﬂ\j—o.84 . —0.8441-0.83. analysis of forest soil nutrients
AWET soc TN TP DOC HN AP  pH
£3 AE LS5 ERPearsontl X X & Common factor
Table 3 Pearson correlations between different soil nutrients A1 Factor 1 838 8‘9‘:) (O)Zg g;z gg; 8‘810 —8‘79
. . . . . 87 =015
soc____TN TP DOC___HN AP pn  Lif2 Factor2 : S
SOC 1.00 SOC: +HEAMLMK; TN: &%(; TP: 4 f; DOC: I A HLIK; HN: /K
TN  0.99%* 1.00 fif s AP: A 3.
TP 0.97%% 0.98%* 1.00 SOC: soil organic C; TN: total N; TP: total P; DOC: dissolved organic C; HN:
DOC  0.59%* 0.58%x* 0.59%* 1.00 hydrolyzable N; AP: available P.

HN 0.77** 0.77** 0.75%* 0.93%* 1.00
AP 0.72%* 0.74%* 0.72%* 0.88**  0.96** 1.00 @ m
pH —0.84**  —0.84** -0.83** _0.35*¥* -0.55** -0.49** 1.00
ok . £ L. =1 . . . A y N TR o
P < 0.01. SOC: LA HLI: TN: 4 & TP: 4oF%; DOC: AT AL AT ST T IV L5 SR 47 X P 4 50 25 b

ﬁi}"f; HN: 7J(ﬁ¥9<jv AP: ﬁﬁi@% NN JININS N _ N .
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Fig. 3 Exploratory factor analysis of soil nutrients for different forest
types. BF: B. albo-sinensis forest; P-QF: P. wilsonii —Q. wutaishanica mixed
forest; PF: P. tabulaeformis forest; AF: A. ernestii forest.
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