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Abstract; In order to discuss the reason for aging and degradation of Zanthoxylum planispimum var. dintanensis, and to

realize the stabilization of forest stand and sustainable management, we took aging degraded plants with typical symbol of
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yellow blooms and normally grown plants as the research objects and adopted soil agrochemistry and environmental min-
eralogy methods to analyze mineral element content in root-zone soil of different plants, to evaluate integrated soil quality
and to reveal the mineral element mechanism of aging and degradation of Zanthoxylum planispimum var. dintanensis. The
results were as follows: (1) C, P, K, S, Se, Sr, Mo and oxide in root-zone soil of normally grown plants were generally
higher than the content in aging degraded plants, while total nitrogen, rapidly available phosphorus, available nitrogen,
Cu, Pb, Zn and Cr had no significant difference, and other elements had no obvious change rule. It indicates that mine-
ral elements are one of the causes of the aging and degradation of Zanthoxylum planispimum var. dintanensis. Available
contents of elements also had an impact on plant growth, which indicates that we should improve availability of nutrients
when managing the Zanthoxylum planispimum var. dinianensis. From the perspective of plant nutrition demand, all ma-
jor, medium and micro elements had a dominant effect on soil quality. In the management of soil fertility, we should not
only focus on a large number of elements. (2) Root-zone soil quality indexes manifested that the highest plant was No. 3
normally grown plant and the lowest plant was No. 1 aging degraded plant, suggesting that soil quality influences the
aging and degradation of Zanthoxylum planispimum var. dintanensis. But the soil quality is not the only cause of aging
degradation of Zanthoxylum planispimum var. dintanensis, and more comparative studies of soil microbes and plant hor-
mones should be conducted. (3) When managing the Zanthoxylum planispimum var. dintanensis in forest stand, we
should cultivate good soil structure, make sure the comprehensiveness and proportionality of soil nutrient, and pay atten-
tion to deficit effect caused by low mineral elements, and it is necessary to make sure the appropriate nutrient concentra-
tion and ratio to increase the absorption capacity of the plant.

Key words: aging and degradation, Zanthoxylum planispimum var. dintanensis, quality of root-zone soil, principal com-

ponent analysis (PCA), rocky desertification in Qianzhong area
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Table 1

Basic characteristics of tested plants

T L

Percentage of

g WE PR

AL L

Percentage of

FPRLRFE

Plant code I—ielgil ! Averezge )crown yellow leaves yellow flowers Characteristics of seed
" " (%) (%)
SL1 2.1 2.6 35 30 PEAEAN AL AL IR/
Yellow flowers and no fruit, rest of theseeds is small
SL2 2.4 2.7 50 45 BAEAEER RPRL/ N AN
Yellow flowers and no fruit, seeds are small and not full
SL3 3.5 2.8 70 40 BAEAHR  FRL D A PE 22
Yellow flowers and no fruit, seeds are small and its color is poor
7C1 2.5 2.7 0 0 R TR 3 S U (IR
Seeds are green and full
zc2 1.7 2.0 0 0 FPRLAL
Seeds are full
7C3 3.0 2.3 0 0 PR AR FF R A 1

Seeds are bright color and full

T SL1-SL3 43 B3 iR IUAE MR 1-3, ZC1-ZC3 43 B e AR Kbl bk 1-3, TR,
Note: SL1-SL3 are aging degraded plants 1-3, ZC1-ZC3 are normal plants 1-3 respectively. The same below.
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0
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. SL1-SL3 435 2 2B A Bk 1-3,2C1-2C3 20 9 iE % R Kbk 1-3, REVNG Fht 3%
[A]—F# 43 3 R TRl Rk 22 1) A 22 57 .38 (P<0.05) . R,

Note: SL1-SL3 are aging degraded plants 1-3, and ZC1-ZC3 are normal plants 1-3 respectively. Different lowercase letters indicate

significant differences in the different plants among the same indicator (P<0.05). The same below.

A1
Fig. 1
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Fig. 2 Content of oxides
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Table 2 Contents of other mineral elements
A ¥ Factor SL1 S1.2 SL3 ZC1 7C2 7C3

Ti (%) 0.74+0.00d 0.72+0.00b 0.75+0.00b 0.72+0.00c 0.74+0.007d 0.76+£0.01a

Cl (%) 0.005+0.00¢ 0.007 5+£0.000 7a 0.007+0.00a 0.006+0.00b 0.006+0.00b 0.007 5+0.000 7a

S (%) 0.08+0.0014 cd 0.11+£0.006a 0.09+ 0.001be 0.07+0.003de 0.07+£0.004e 0.09+0.01b
Mn (mg - kg") 0.27+0.007b 0.26+0.006b 0.28+0.00a 0.23+£0.005¢ 0.22+0.00d 0.28+0.008a
Cu (mg - kg™) 32.67+5.22a 30.95+2.76a 31.71£2.83a 31.14+4.62a 29.12+£2.99a 28.95+4.03a
Pb (mg - kg) 59.15+4.17a 61.96+2.35a 62.54+4.26a 63.04+3.88a 60.20+3.05a 58.89+2.55a
Zn (mg - kg") 260.63+17.68a 243.68+22.83a 253.53+19.63a 231.05+16.74a 223.91+17.80a 231.25+15.68a
Cr (mg - kg) 174.35+12.52a 158.82+19.44a 166.15+20.97a 173.83+6.82a 169.31+11.59%a 159.09+17.13a
Cd (mg - kg™) 1.57+0.02b 1.91+0.07a 1.99+0.01a 1.57+0.23b 1.59+0.02b 1.92+0.05a
As (mg - kg'l) 48.05+1.68a 42.81+£2.52a 46.24+3.80a 50.61+3.75a 49.34+4.24a 44.32+3.36a
Ni (mg - kg") 87.58+1.94a 75.71+0.71¢ 80.88+2.13h 83.67+0.61ab 81.03+2.06b 71.31+2.54¢
Se (mg - kg") 0.62+0.02bc 0.40+0.02e 0.52+0.04cd 0.75+0.05a 0.50+0.04d 0.68+0.05ab
B (mg - kg") 55.74+0.38h 43.46+0.30c 44.93+0.31¢ 58.79+0.40a 54.37+0.37h 43.44+2.64c¢
Co (mg - kg") 29.01+1.41a 29.19+4.11a 29.87+3.61a 29.50+2.12a 29.00+2.83a 27.57£1.69a
Sr (mg + kg") 56.98+0.23e 58.22+0.30d 53.43+0.42f 59.13+0.14¢ 62.59+0.21a 60.01+0.26b
Mo (mg - kg'l) 2.11+£0.03¢ 1.87+0.02d 1.99+0.07cd 2.61+£0.08a 2.40+0.08h 1.90+0.06d

. FTARYING 8RR 22 5% .3 (P<0.05)

Note ; Different capital letters in the same row indicate significant differences (P<0.05).

R3 EHASTRFERKRERTEHE
Table 3 Eigen value and contribution rate in

principal component analysis

L0 T ik o
T » s FRUIIE
S ERERIER 0 Cumulative
Principal Ei Contribution rate Dbuti
component 1genvalue (%) cnntn(l;tl())n rate
‘0
1 10.68 36.82 36.82
2 6.77 23.36 60.18
3 4.22 14.54 74.72
4 3.84 13.22 87.94

IR A B DDA B A S A B 2 R, N
T B BCRE PN bn A R R D75 D7 T e T
T AT T SCH) AR H i kA0 58— 4 - 8 o o 3
IrbmiE , o G E Y7 vk (B B EAE,2017) , H
HiT 225K F 3 B0 73 A 05 6 R R R PE A 2

(R, 2018) B i 2 PR AR s 2 A 1R bn i 1
AHEL R ST B4 BE 6 58 7 R AL B (E B AY A 0 Al
3, B R BR P s/ B U (5K 2, 2006) , A
AT 52 2R T T2 30 T 325 368 AN ) A AOPR B0 1) T X AE A
R AR AR X A 38 57 5 HE A7 D0, i 0 32 4 BE 8
Pkl da b 85% LA EAY(E B, H L 5 5
ERRREZ AT — B SR, X 48 5 3 B AT
FrEe M T EA BE S B A (H . ik, >R 32
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Table 4 Component matrixes pre-and post-rotated

F S Principal component

¥
Factor
1 2 3 4
Si0, -0.638 0.332 -0.008 0.559
CaO 0.477 0.583 -0.042 -0.494
MgO -0.267 0.941 -0.026 -0.057
Na, O -0.162 0.973 0.013 -0.036
AL O, -0.667 -0.735 0.064 0.072
Fe, 0, -0.484 -0.794 0.113 0.054
Ti 0.154 0.211 -0.140 0.921
Cl 0.861 0.337 -0.080 -0.197
S 0.948 -0.112 0.091 0.012
Mn 0.761 -0.170 -0.083 0.593
Cu -0.096 -0.434 -0.847 -0.092
Zn 0.126 -0.659 -0.722 0.146
Ni -0.669 -0.664 0.263 -0.012
As -0.767 -0.053 -0.535 0.132
Se -0.416 0.259 0.190 0.295
B -0.942 -0.161 0.074 -0.151
Co 0.018 -0.209 0.940 -0.074
Cr -0.370 -0.187 0.874 0.099
Pb 0.145 -0.110 0.863 -0.352
Sr -0.444 0.736 0.033 -0.151
Mo -0.862 0.139 0.062 -0.375
Cd 0.938 0.073 0.010 0.108
TN 0.633 0.598 -0.062 0.272
AN 0.912 -0.138 -0.039 -0.089
TP 0.224 0.789 0.133 0.195
AP 0.081 -0.031 -0.046 0.940
TK -0.232 0.144 0.038 0.419
AK 0.517 -0.163 0.058 -0.054
SOC 0.982 -0.015 -0.039 -0.163
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Table 5 Factor scores and comprehensive

evaluation of different types

Eﬁéﬁi PC1  PC2  PC3  PC4 IFI sjii e
SL1 -2.78  -3.68 -0.83 183 -4998 6
SIL2 406  0.19  -030 -2.62 32.67 2
SI3 214 -265 021 130  9.98 3
7ZC1 =337 056 1.49  -1.69 -30.59 5
7¢2 =297 1.6 074 -0.17 -23.58 4
7C3 292 439 -132 224 6151 1
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