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R AR AT R AT, R TR
WA LA et ) - 3 BRI o0 R o AR U]
Az = X ZeEL . wmIlE . F ARy 10 4
Z BL 88 AN HHERE S W BFSE AT G, AT i A 4
pHIE . AHLT. &% 2. 2. Bk, A
RO MIEASCE 8 4> LIEAL S dabR, fdT L HEAC IR
O, FFIRSERI Ry SR pR ROk T LA 1 255 1
B CIFD), Za 8 B WATO LHEAE Ty, IO R
L LA AR - 9 e 3 B AR~ T A B A

1 HRF*

11 HHREXER

WF9E IR LR 28 B . Bl B DL
PHE, BTG R A, a5 BAR
BISR 15.6 °C, evmimem U 41.7 °C, Homm Ak
Si—-13.9 C, JCFEWIFHY 228 d, AFEFHRE R &
1400 mm; I EBAEFHSIE 15.0 C, WISRDS

Sk 43.0 °C, B IR-17.0 <C, TR
15220 d, AEFHRENE 1 366 mm; & B A
PSR 16.4 °C, Wt Ak 41.6 C, B AR
S-14.6 C, TCRWIT 240 d, VR &
1330 mm,

1.2 MEMBS5AHE

121 #Hoeif THEHESRECGELERA, 54
SN GRHAE SRANRZIEH ., RS i
W, RS . S | T, KBS KagE
B, IR KRS Adba 2 B LG,
R A AR S Ly 1L A kA 7 BRI 43 A 15 A i SRAE AR
g%, RO R R RS, AR R
‘SRR A, SRAEIRE R 0~30 cm, RS
HEBREDIR A MA Y G E 1 kg H4E, FFidsR
SREENLE . HHISEE R . 3R oy 1] S 50 = X
+ o B R R E O AREEEET 4 C
UKFEREC IR o

F 1 KAl LZBEF R it FEREE R

Table 1 Soil sampling of forest land in main production area of C. dabieshanensis
e I 2% (N) 2% (E) R RS ()
Number Towns Latitude/(°) Longitude/(°) Altitude/m Sample number
JGM LIRS KN S 31°30'19.3"~31°28"23.6" 115°25'20.8"~115°22'53.3" 528~827 11
JWJD LR SR R R 31°09'17.3"~31°13'69.2" 115°35'00.1"~115°38'42.8" 654~806 9
JSH ZRREIRE LIS 31°20'40.7"~31°22'11.0" 115°23'06.0"~115°28'51.7" 450~825 18
JT7Z 74 CERE AN €} 31°15'13.0" 115°50'53.6" 644~691 6
JGzZY ZRARGHRERTE S 31°19'49.6" 115°39'17.0" 658~754 4
JGB A e EL 31°19'564.0"~31°19'57.0" 115°46'35.0"~115°47'58.5" 583~920 11
JYZH AR G FE LA 31°16'14.9"~31°21'15.2" 115°49'43.5"~116°02'31.4" 559~720 13
JCL TR EHEAKIR S 31°08'59.6" 115°55'45.9" 722~752 4
HTY ZRAELEKRMH S 31°07'38.0" 116°10'27.2" 664~870 5
LJZH NOIB == R NS - 31°1012.7" 115°36'10.7" 887~929 7
122 MEF*x HEpHMERMEAE; AV HIEGESIET IR R
B a R AN s RS 8RR M LG 1.3.1 AR EGHZ  ARNE TR

s IR R R R B s R R

W RN L (ks e A 5

R K IEICREE

1.3 WMHhFE
AN 4 5955 HE S8 AR AN 70 Gbn

PR B 57 K 4 [ - Ml £ IR A SR SR E

(% 2), [FNZHFHARBETE SR, bk

i Wiiliid pearson M ATk, AT .
m=4%nﬂﬁumr—#ﬁ¢i%%ﬁ%
¥
b5 HABFE bR B AHC R BRI IIE
132 WA EEEG BT L5ETPR LR
B, e R L LR AR 1 PPN AR Y
K@ B R B S A (3% 3). A H AT
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Table 2 Classification standards of soil nutrient status
%544 Grade
R WRMACEE  WHEE RIS PHGS  SMHRE MRERS

Strong acidity/ Acidity/ Faintly acid/ Neutral/ Weakly alkaline/ Basicity/

Extremely rich Rich Moderate Poor Very poor Extremely poor
pH <4.5 4.5~55 5.5~6.5 6.5~7.5 7.5~8.5 >8.5
# M5 Organic matter/(g-kg™) >40 30~40 20~30 10~20 6~10 <6
4% Total N/(g-kg™") >2 1.5~2 1~1.5 0.75~1 0.5~0.75 <0.5
4=f Total P/(g-kg™") >1 0.8~1 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
4]l Total K/(g-kg™) >25 20~25 15~20 10~15 5~10 <5
il fi# % Available N/(mg-kg™) >150 120~150 90~120 60~90 30~60 <30
A %% Available P/(mg-kg™) >40 20~40 10~20 5~10 3~5 <3
N Available K/(mg-kg™) >200 150~200 100~150 50~100 30~50 <30

®3 RERYHEHRBE

Table 3 Value of inflection point of membership function curve

B AP £ e el Bl A Rk R
TumingFoint pH Organic matter/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/
(g'kg™) (gkg™) (kg™ (kg™ (mg-kg™) (mgkg™) (mg-kg™)
X4 4.5 6 0.5 0.2 5 30 3 30
Xz 515 40 2 1 25 150 40 200
X3 6.5
X4 7.5

JIFERRSRE BE(E No pH (R FH (8 24 S5 B o
B, AP, 2R e, 2. AR A
AR R B B SR R eR

FE R A ] PRV AR X 35 IR 2 R 5 > 35
RE%54% . IFI1>0.80, 1%%, TI3EAEJ1I/K i, 0.6<
IFI<0.8, T %%, +XEN /K FE®E; 0.4<IFI<

WA TR SR Ja B PRI 0.6, M%K%, I Jj/KF4E; 0.2<IFI<0.4,
(0.1(x < x; Hx = xy) V&, LIEALIIKFEAR; IFI<0.2, V&, L%
0.9 (x - x) N A R T
Nief=] R e 1, kST
1.0(x; < x < x,) 1.4 BIESIFSLE
10— —O'i(x ‘XX3) (X < x < %,) i J1] Microsoft Excel 2019 il SPSS 20.0 %k
{ 4~ X3 2Rl T S A 0253/
o 1 T B 1 R G B A TS T -
0.1(x < x) 2 %%Efj\ﬁﬁ
Ni=fx)=1 0.1+ w (X; < X < %) 21 tEEHAE
10(cx) 241 EHpHAL KA LEBEARM 1 pH (i1

o, Xy Xou Xg H1xg S5 AHI pRAER )5 s U
133 Xz aeh:n HEBENZEAIRE.
lFl=i NiWi, b, Wi—25 i A IR 1 de R
i=1
R, Ni—55 i A~ SRR P b i R 8 2
ShEA KB AZ M+ e SEBR B, A

T 4.34~6.55, FHIHN 519, JEftEt (%2),
R RBN 7.32% (% 4). A S 11 pH
ERARE, B JGZY (4.87) fil JGB (4.99)
A, HAS KT 5.0, HE 1 0JH, X5RR
P MRPE L 55 R E A e A S 3.41%.,
71.60%. 23.86% Fl 1.14%, JC 55 B 1k F1 05 1k
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Table 4 pH.organic matter and available nutrient contents of soil of C. dabieshanensis forest
LISy
Soil fertility index
ZH N —
Town AHLT = X =l AR A A
pH Organic matter/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/
(gkg™) (kg™ (kg™ (kg™ (mg-kg™) (mg-kg™) (mg-kg™)
JGM 518+0.13a 58.20+6.97ab 1.22+0.16ab 0.61+0.09b 9.04 +£1.00a 206.17 +20.43 abc 19.23 + 5.65 ab 92.16 +5.82 a
JWID 525+0.11a 58.73+6.15ab 0.76+0.09ab 1.09+0.16ab 8.34+045a 172.38+12.33bc 21.95 + 3.21 ab 68.86 + 6.59 abc
JSH 540+0.10a 67.47+6.89a 0.86+0.08ab 0.87+0.13ab 7.54+0.42a 226.70+25.78 ab 20.11 +2.61 ab 82.69 + 7.99 ab
JTTZ 535+0.12a 56.67+5.69ab 1.18+0.19ab 1.40+0.05a 8.32+0.42a 154.70 £+21.34bc 36.76 +7.31a 68.56 + 6.59 abc
JGZY 4.87+0.24a 44.36+1293ab 1.24+0.23ab 1.26+0.24ab 6.91+0.79a 136.66 + 54.60 bc 20.56 +6.99 ab 47.80 + 12.18 ¢
JGB  4.99+0.09a 42.14+560ab 1.30+0.11a 093+0.15ab 9.37+0.96a 155.98 +11.23bc 21.11+5.01 ab 60.88 + 6.22 abc
JYZH 514+0.12a 34.33+349b 0.89+0.08ab 1.35+0.18a 6.71+0.68a 116.37£11.27c  22.96 + 3.82 ab 55.36 + 6.01 bc
JCL 513+0.02a 64.56 +3.30a 0.86+0.09ab 0.83+0.17ab 8.52+1.43a 274.96+31.41a 9.33+341b 85.24+4.52ab
HTY  5.22+0.13a 50.75+10.37 ab 1.21 £+0.29 ab 0.82+ 0.28 ab 10.07 + 1.85a 180.60 + 37.35abc 17.79+7.72 ab 84.71 + 15.11 ab
LJZH 5.06+0.11a 50.22+8.26ab 0.98+0.10ab 0.96 +0.22ab 8.93+ 1.31a 168.91 £34.59 bc 20.58 + 7.36 ab 59.34 + 5.52 bc
PRIX G
Range of 4.34~6.55 10.88~121.34 0.37~2.16  0.19~246 2.59~16.55 51.18~552.95 3.03~62.20 25.87~160.52
forest area
i
Mean 5.19 53.11 1.02 0.99 8.24 179.41 21.30 71.52
)rmé%% 0.38 23.30 0.42 0.54 2.66 82.20 14.91 26.70
AR ELZ
Q#%ﬁ 7.32 43.87 40.78 54.37 32.34 45.82 70.00 37.34
CV/%
Q =]
G%ajziue 22 (BRI 18 EE) 3% (h&) 240 CGEE) 5% UREZ) 19 (AR 2% CE®ED 4% (k=)
W AFNEFERIR BEMZES (P<0.05)
Note: Different lowercase letters indicate significant differences (P<0.05)
sor 8or . L
. 2R
L L N
60 60 -
A
I

40

pH 4k
pH distribution frequency/%

40

FEASM %
Sample distribution frequency/%

20

il |

SRmPE Wtk ssmetE hE S9mbE Bk Weshz Mz sz b FE OREE
Strong Acidity Faintly Neutral Weakly Basicity Extremely Very  Poor Moderate Rich Extremely
acidity alkaline poor  poor rich
B 1 TEEIEAIERE S E
Fig. 1 Frequency distribution map of soil fertility indicators
3, (P<0.05), H: Lk JSH HHEA P& &,
212 XRANRAESE LHEAYREEN T  KF| 6747 gkg', HWN JCL (64.56 g-kg™) .

10.88~121.34 g'kg™, “F ¥ 1 H 53.11 gkg™,
AU S EFE, BFRECN 43.87%, & TH%
AR5 AR B A LT B A L 2

It o

JWJD ( 58.73 g-kg™") #1 JGM ( 58.20 g-kg™"),
JYZH /% (K 34.33 g-kg™) . XA HLE F
BEPTFWEFKFE SN 73.86%, F&F. +
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&L sz 85N 9.09%. 13.64% Al
341%, TANUFEWME= | Bit= 5 (& 1),
213 ¥R F4EF THEL2ANTENT
0.37~2.16 gkg™', ¥H 1.02 gkg™', & 5H RZ%
40.78%, JETHEAS, AF S HA LA A
HERARE (P>0.05), Hd Ll JGB & &%
i, N 1.30 g'kg™, HKE JGZY (1.24 g'kg™)
FIIGM (1.22g-kg™"), JWJD F4%k ({L40.76g-kg™" ),
EXL2EWFEEMEE KR, LR 4.55%
9.09%, H4. = BEk= | W= i+
55 30.68%. 28.41%. 21.59% #i1 5.68%., 3%
Bl it 2 AR fE Ve ] 51.18~552.95 mg-kg™',
PIE R 179.41 mg-kg™, BAR AL RMARR R, AR
SRECHK 45.82%, ABFKFPAE, ANFE S A 4
e R S fAE R 25 s (P<0.05), HrLl JCL
SR E, N 27496 mgkg', H Wk KA JSH
( 226.70 mg-kg™) #l JGM ( 206.17 mg-kg™") ,
¥R T 200 mg-kg™'; JYZH A%, Uk JCL WY
42.32%, &X IR A S B R ESm TIRES
FEE K, 905 60.23% F1 19.32%, JoH ¥
SR e

214 XHBELT HHAHISENT 019~
246 gkg', H{E N 099 gkgT, R R K
54.37%, J&THEAES, NS ERLIELEES
BAEEDZEXER (P<0.05), KT JITTZ 4B
., A 1.40 gkg™, HUOE JYZH (1.35gkg™)
MJIGZY (1.26g'kg™ ), JGM ik, }0.61g-kg™",
XA ELE A TR FE K, & 47.73%,
HAo 505 6.82% (F& ). 14.77% (55 ).
19.32% (= ). 10.23% (B &= ) F1 1.14%
(k= ). T 8A KBS =N T 3.03~62.20
mg-kg™' Z I, ¥k 21.30 mg-kg™, AHF R
1 70.00%, “ESIRER K, AN S IR - 5EH AL
B RAAfE R FE 2R (P<0.05), HPLLJTTZ &
5, k%) 36.76 mg-kg™', JWJD. JSH. JGZY.
JGB. JYZH. LJZH Z i) & m i, JCL &k
fiX, 7 9.33 mg-kg™, (LK JTTZMY 25.38%. #k
X MR & E AT T EE AP KT, 1
i 29.55%, Jo = r9 I,

215 ¥ EZ 4% 1THEE2HFITENT
2.59~16.55 g-kg™', F¥h 8.24 g-kg™', AR R
ol 32.34%, BRBRE g, A S A LS
FEREZERARE (P>0.05), Hd Ll HTY &

K, i55]10.07 g-kg™", HikZEJIGB (9.37g'kg™")
1 JGM (9.04 g-kg™"), JGZY 1 JYZH A%, 4%
54 6.91 gkg™ M 6.71 g-kg™t. ARIX - EA S
B TR Z K, H o 69.32%, 42X
Ve N1 ) G A b 5T Ll e o |
25.87~160.52 mg-kg™' =[], F#H 71.52 mg:
kg™, AR RECN 37.34%, 544 A SRR
—H, AF S HE R S AR E LS
( P<0.05), H: & LI JGM &, ik % 92.16
mg-kg™'; JGZY Ak, UK JGM 1) 51.87%, #Hk
X 3R B A A =, 40l i 59.09%
(=), 26.14% (REt= ), 3.41% ( B ik
=), 10.23% (H48), FEH 1.13%.
2.2 EWMEAHIERNREEFMNE

SRR BT T HEAUE 1, Fom R
Fo FMEIBE (K 2) mlH, AHLUR-F 5 E
{HAx, ik 0.91; ARz, 4 0.88, 28K
S-SR R B ARG, [k 0.25, HIR b LA,
9 0.31, HR4lE HIELA TR RAE (£ 5) WAl
HHUFAE R, N 0.29; HIK A Ffg
B, 239 0.22 F10.20, HAHREET 0.10 1Y
A pH. BRI, B AT 7 4R e TR
TAHYUL ., BARAE . AR & s i,

N

Available K FHHLI
Organic matter
HR 2R
Available P Total N
AR Ak
Available N otal P
i
Total K
B2 TEERNEFREHREESTIEE

Fig. 2 Radar map of average affiliation of soil fertility
indicators

23 TEIEAEIREXES T

MR (5£5), APLBRSRALEE
HIEMSE (P<0.05), SolffA . #AH Sl
FIEMR (P<0.01), W5 i 2 52 e i 3% 1
& (P<0.01), 5 RCwk & 3 1E Mk

( P<0.01), W fi% %5 A Sk 12 i 3% A o
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Table 5 Correlation coefficient and weight of soil fertility indicators

HHUR ~— i . o o AR RIS -

. A e A TR A A Rk gk Mean value of  #{E
ey ?T:gft’;'rc Total N Total P TotalK Available N Available P~ Available K correlation ~ weight

coefficient

pH 1 -0.07  -0.13 0.02 0.10 -0.17 0.14 0.13 0.008 1 0.016 9
A HLJ% Organic matter 1 0277 -0.07 -0.06 0.65" -0.06 0.36" 0.138 0 0.287 2
4% Total N 1 0.04 0.08 0.13 0.10 -0.02 0.061 3 0.127 5
41 Total P 1 -0.17 -0.34" 0.63" -0.19 0.006 4 0.0134
424 Total K 1 -0.02 0.12 -0.03 0.000 4 0.000 9
R Available N 1 -0.25" 0.48" 0.063 9 0.1329
1% Available P 1 0.02 0.096 0 0.199 8
AN Available K 1 0.106 4 0.2215

e TR HEIA N B EIKE (P<0.01); “RoRARSCMEIR i KE (P<0.05)
Notes: ~ indicates a highly significant level of correlation (P<0.01);* indicates a significant level of correlation (P<0.05)

( P<0.01), 5 # & 8 5 t W # 1IF A1 ¢
(P<0.01), HAFEHREAHCHEIIA R ZE, Hiip
13510 pH EATREF ST 1
24 TERAREZESITFNER

W pHE ., AR, &2A/. 2. &
B OB, AR . BRLED 8 AR ARXF A B L
EApk L AT I I 255 0P (2 6), 104
SHM LA S8 CIFD) AR i 0 2
0.52~0.72, F¥{E N 0.61, %S4 IFI HKF]N
Wk JTTZ (0.719, M%) >JGM (0.675, T%k)
>JWJD ( 0.653, 1 % ) >JSH ( 0.648, 1 % )
>JGB (0.612, 114%) >JCL (0.569, M%) >JGZY
(0.566, M%) >HTY (0.555, M%) >JYZH
(0.553, M%&) >LJZH (0.523, M ). KHlil
LLIAZRE R AR A3 X P 50.00% Fo 3300 s, e
AT PR, KB ARk 3R T 2550
oAl %, LtHEEAEE B FEE.
25 TERAERSHH

3 B AT AR AR AR IF1 2 [A]
(R Ar 1 DLREAT b (6 7)), MRISRRIEE KT
1R HLR) 4 sy, 2 SRR o R
28.20%. 23.27%. 13.43% #11 12.49%, Zil )%
TUHRF N 77.39%, FEARE KN 30 ) iy FEAA
o IFL5HPL . RS —F s (PC1)
EhFERERE, EAEHRKT 0.70;
By (PC2) W B T B A s, 43
Wk 0.82 F110.90; &5 = F M4 (PC3) pH %
MR 0.79, FBH - IERRGLE XTI S i sgmm ;. 4

* 6 AEMAHMTEEAER
Table 6 Comprehensive index and evaluation
grade of soil fertility

LM [EY iy
IFI Fertility grade Sort

JGM 0.675 I 2
JWJD 0.653 I 2
JSH 0.648 I &
JTTZ 0.719 Il 1
JGzy 0.566 i1 7
JGB 0.612 II 5
JYZH 0.553 1 9
JCL 0.569 1 6
HTY 0.555 11 8
LJZH 0.523 1 10

)1t Mean 0.607 il

PRAESE U A4 (PC4A) W A KE M, N
0.85,
3 ittt

438 pH {EE 5 i SR AT R L
Y1 Sh S ) B R A Sk R AR R K R BT
W — R, R E R R HEE E ARk
o, 2 e A IR S X SR S 0 it S5 7 A AN
091 ApFgevh, L Ak McHE 3 pH SF-3{E
519, Lk 2006 4FE AL A% H L P B Al
BE = FE BERY Y 3 pH SRR T 11.73%,
I FLURH FE IR LA S v i LA AR 2221 5
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Table 7 Results of principal component analysis of
soil fertility indicators

0%y

Principal component el ez e e
pH -0.04 025 079 -0.05
#HL Organic matter 0.83 -0.10 -0.09 -0.10
4% Total N 042 024 -046 0.51
4:1f Total P -0.11 082 -0.18 -0.29
447 Total K -0.02 0.03 036 085
THif# % Available N 0.77 -0.44 -0.03 -0.05
1% Available P 010 090 009 0.02
A Available K 065 -0.13 045 -023
IR LIRELIF 079 053 0.02 005
F§1EE Characteristic value 255 210 121 112
Tiik%/% Contribution rate 28.20 2327 1343 1249

LA bR M - 3R M B 5, 10 > S B 71.60%
() e e 1, Horb 3.41% 9 3 AR IR M .
A LA A B A RE 20 15 0T g 2 R 1k i) 3 5 A
#, JLHKEMEHEE, o8l egE e
FEARRR, N IERR AP, R IE S R T
KU, BRI L AR AR 9 0 Y 2K
o DRSS, 8 T s M 2 51 7 e A ol o

A AL IR R R () B AR AR, ASB
FEH R ILAZA 10 4 £ 8 XA MU &
KGR (BEE), AR S EXEED L
hi 82.95%, R RBUN 43.87%, Kk
I BRI R CEYh 722 m), OB T
A, RIS JRIE Y e A oG, RIS bch 1
73 () S AT 6P, RGN A A KA
HIEAXRIE LA Y, XL/ N 5 R R 4%
Z IR IITE D), DT B = A LT
HHEAYUR SRS 2R WA U R B EIE
K, XS5HIHBRE W —2, WET kit
AP E E 1) SRR R R Y B SR T R oM
AR REHER

SR . SRR P EMIEENA .
B, BREE . KBk 10 4 S AR
SEEKIL 3 9%, TR AR, SEEEEIX
AR, A st U e+ 3 AR A0 S DI BE R B T
i HHEE P AR TR e R P, AE
g, KRB 10 4> 2 88+ 5987 2 m i
AETEE1H% (BEE), BHASTEEIEE L

52, =
A

b 79.55%, 2485 i I 4 DX 1L Ak
26.20%. fELEF, DR R AR A, ke
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Soil Nutrient Characteristics and Fertility Evaluation of Carya
dabieshanensis Forest Land

YAO Yi-han', DAI Ying-chao?, WANG Wei-guo®, ZHU Xian-fu*,
CHEN Tao-mei', ZHOU Xin-yang', XIA Guo-hua'

(1. Key Laboratory of Forest Aromatic Plants, College of Forestry and Biotechnology, Zhejiang A&F University, Lin’an
311300, China; 2. Qingliangfeng National Nature Reserve Administration, Lin’an 311300, China; 3. Qingshanhu National
Forest Park Administration, Lin"an 311300, China; 4. Jinzhai Fudong Ecology Agricultural
Development Co., Ltd., Lu'an 237341, China)

Abstract: [Objective] To explore the soil fertility of forest land in the main production area of Carya dabie-
shanensis, and provide basis for soil management and scientific fertilization of forest land of C. dabieshan-
ensis. [Method] 88 soil samples were collected from the main producing areas of C. dabieshanensis in
Jinzhai County, Huoshan County and Luotian County. According to the indicators of pH, organic matter,
Total N, Toal P, Total K, Available N, Available P and Available K, the soil fertility was evaluated by fuzzy
comprehensive evaluation method, and its content and variation were analyzed. [Results] The average
soil pH value of Carya dabieshanensis was 5.19; The contents of soil organic matter, Total P, Available N
and Available P were generally rich, with an average of 53.11 g-kg™, 0.99 g-kg™, 179.41 mg-kg™ and
21.30 mg-kg™, respectively. The average value of Total N was 1.02 g-kg™', at a medium content level. The
contents of soil Total K and Available K were relatively deficient, with an average of 8.24 g-kg™' and 71.52
mg-kg™'. The average value of comprehensive index of soil fertility (IFI) of C. dabieshanensis was 0.61.
Both Grade Il and Il soils accounted for 50.00%. Principal component analysis showed that organic mat-
ter, Available N, Total P, Available P, pH and Total K were the most important factors affecting soil com-
prehensive fertility. [Conclusion] The comprehensive soil fertility of forest land in C. dabieshanensis is gen-
erally high. The contents of organic matter, Available N and phosphorus are rich, the pH value is acidic,
and potassium is deficient. Soil management should improve the soil to increase the pH value, increase
potassium fertilizer, maintain phosphorus fertilizer and reduce the use of nitrogen fertilizer.

Keywords: Carya dabieshanensis; Soil nutrient; Soil integrated fertility index; Principal component
analysis
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