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Abstract; Nitrogen-fixing tree species play important roles in restoration and improvement in the degraded soils and forests.
However, understanding the mechanism of nitrogen-fixing tree species underlying the degraded soil and forest restoration
and reconstruction has still poorly known. Alnus nepalensis, a typical and native nitrogen-fixing tree species in the southwest
of China, is widely used in plantations for maintaining or restoring soil fertility. In this study, we conducted a paired

experiment to explore the effects of A. nepalensis on severely degraded soil amelioration and understory development by
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comparative analysis of soil nutrients, the growth and species diversity of understory vegetation in the plantations with
different patterns of tree species mixture, different age—structure, and the plantation and natural forest. The results showed
that; (1) the soil nutrients were significantly improved after planting A. nepalensis. Integrated Fertility Index (IFI) was
significantly higher in the plots of A. nepalensis plantations ( AP) than that of the mixed plantations ( MP) and Pinus
yunnanensis plantations (PP) (P<0.05). (2) IFI, organic matter (OM), and total nitrogen (TN) were significantly
higher in the 8—year A. nepalensis plantations than that of the 5-year (P<0.05). (3) IFI, OM, and TN all showed the
similar sequence, i.e., A. nepalensis forest>mixed forest>P. yunnanensis forest (P<0.05). The structural equation model
(SEM) showed that there was a significantly positive correlation between soil nutrients properties and total volume of
A. nepalensis (ATV). (4) According to the SEM, the ATV was positively correlated with the soil fertility (R=0.473, P<
0.001). (5) In the plantations with different patterns of tree species mixture and in the natural forests with different
dominant trees, the shrub growth was increased with the increasing of ATV (R=0.496, P=0.014; R=0.610, P=0.002) ,
and the growth index of shrub were significantly positively correlated with OM, TN, and IFI (P <0.05). Overall,
A. nepalensis demonstrated positive driving effects on ecological restoration of the degraded soils and understory growth in the

upper reaches of the Jinsha River, China.

Key Words: Alnus nepalensis; nitrogen-fixing species; soil nutrient; understory growth
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Table 1 The characteristics of the study plots of different forest group
BANEEH BA M

ﬂé}iﬁ%ﬂ M\ﬁiﬂ ﬁE?}*ﬁ’ . Phlfe/a Mﬂﬁ@dﬁ Importance value  Timber volume of
Forest group Forest type Dominant species Stand age Forest origin . . 5
of A. nepalensis  A. nepalensis /m

FAINRARCE BT LN 17 BB 0.88 5.64
Species configuration NTIRZEM BEINS. =S 17 Iz S: ) 0.35 1.51

E LN EAEELVS 17 BB 0.1 0.38
Mo AR T HEHh T HE - TR 0 0
Stand age 5 FEH BT BAR 5 T 1 0.42

8 4T 2LIK 10 FLr 1 0.64
PLHAF A NR IR FLIR - RIR 0.61 5.58
Dominant species RAIRMIREAS BAINS = - KRR 0.39 2.74

TR RIAM =R - RIRR 0.03 0.01

He—FR bR AYA EEFE AR b e BT /KA PR PR/ N AR 33X B SRR AR A R AR 5 R B0 1
2RI A R BR A SH R B, IR RGP AR . AT P T U 8 A R AR 1 1R Rk
ekt S AU PRI O 105 i B RSt R S AR ST T SR R pR A

0.1, x < x
f(x) =40.9(x —x,) /(x, —x,) +0.1, x <x <ux,
I, x=ux,
K fx) RERJEE REL, v S R BRI S BRI, 2, T, 2 PRI 455 55 (EL , AR BB 9 IX - 498 1) SE BRI 1
AHHFE R 88 11 A6 1) L IEFR AT HEAR T &, A oo, IR0 M, 45 S TR AL B W 2,
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Table 2 The value of inflexion point of each soil nutrient in the membership function

EERiING JBE TN / S TP / BETK /0 AR AN/ HUEE AP/ EESEN AK /0 RBESKE
OM/ (g/kg) (g/kg) (g/kg) (g/'kg) (mg/kg) (mg/kg) (g/'kg) SWC
x, 20.78 0.20 0.16 4.95 204.24 2.11 0.11 0.13
xy 66.15 0.51 0.83 16.36 595.73 7.32 0.66 0.25

w0y R ISR SR B eR B 49 5 M x5, S RS0 SR B R AL 13 R {E v, s OM, A LT Organic matters; TN, B % Total nitrogen; TP, B
Total phosphorus; TK, &% Total potassium; AN, XL Available nitrogen; AP ,#%L#% Available phosphorus; AK, L% Available potassium; SWC,
+ 357K F Soil water content ratio
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AR ARSI A LT
TB, = Zl((BDn)an)r (4)
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SGI, = ——— (5)
TB
K (4) ™, TB RS i M IREAR AW BD, et T5 i WP n BREAR AR  H 26 D7 @ ThoE n BRIEAR IR
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Fig.1 The impact of A. nepalensis on the soil nutrient
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Fig.2 The impacts of A. nepalensis on the understory vegetation
ADMG ; FEAHs [ #43TH The above-ground dried mass of herb species; SGI: #EA A K F5 4L The growth index of shrub; G-Shannon ; FAZAEPERS
$ Shannon-Wiener index of herb species; S-Shannon ; A ZFEPEFESL Shannon-Wiener index of shrub species; AN[F/NG FHE s 2 8 LS,
BB TE 0.05 K &5 B
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Table 3 The correlation between soil nutrients and understory vegetation in the different forest types

RIEZ 531 NI AL MR A +IE S LR A TR
Forest type Understory vegetation oM TN AN TFT
B NRACH & FORM 1T 0.25 0.29 0.26 0.29
Species configuration R R 0.30 0.37 0.25 0.37
ALK 0.46* 0.42* 0.28 0.58**
HEARZ RN 0.02 0.04 -0.03 0.20
MIFAEW FORM 1T E -0.07 0.01 -0.21 -0.05
Stand age R Z R -0.28 -0.28 -0.4 -0.30
ALK 0.39 0.31 0.34 0.34
HEARZ M 0.33 0.27 0.31 0.34
HEvE L Fh HARH T E 0.15 0.20 -0.35 0.23
Dominant species of community AR ZREE -0.03 -0.01 0.21 -0.06
ALK 0.50" 0.49* 0.10 0.51*
HEARZ M 0.03 0.08 0.39 0.17

# 1 P<0.05; ##  P<0.01;IFL; H 3 125 G365 Integrated fertility index

A SBEAE T 255 R P A TV HA B 18 T I 8 R, 3k 15 ] 72 A TV 3488 By 38 4 T 1 GBS A 48 2 2k
o AWFFERI], b bR R A UL 2 G 6 AR ) (I3 B 8 T T i 7 2 LA TR
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