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S LR SCRE B AR b PR T BH UL S 5
(37°58' 23" N, 113°06' 38" E) (& 1), SZ¥uiiE
P1130 m, HiBFIH, +HER AR 1, B
TR AW L, RERETEE TE4EE
T R EBHE, MR KMEEEESOm LT,
& T 245 I T HT 2 T i 5 DX Rt R R X
WA 74°C, FHBKE 500 mm, MELZEL
HONAEBIRE KR 352, S 1600 ~ 1800 mm, 1%
X AERRAE S U400 . 22K, TBFEM 130
d 24, ek HEsim k. 0 ~ 30 em, #HZE, K
W, B, B, PRKEBERA, BREZ;
30 ~ 45cem, BKE, KM, PiEL, HSL,
KR, RERTE, IS pH ol 8.4,
AHUTH 23.8 gk, WAEEN 117.69 me/kg, ARHE
Jy 4.84 mg/ke.

AK B AR M 1992 4EFHFFWEFIE A oK,
KR MBI oA, 89 MEH, 451k 4
DNRBEACICE A3 (NP, N,P,. N;P,. N,P,), 3
A HLICHLBC AL #E (NP,M;. NP,M,, N,P M, ),

1 /it FH v B A LR A A B M AT 1 A ASHEAE 4 %o R
(CK)o BEAMABEIANEYEEE, 27 4H/0NX,
TAV/NXHEBR 66.7 m*, FRAFPH KT 30, #HF
BEREH 66000  /hm®, FORFERIHITHES T FIHENE ,
0 s U W= WS T TR

N

A

5 B B

B 1 RE s

F1 HENRIELE (kg/hm®)
A AHHUIE BIRY

st
N P,0; K,0 N P,0, K,0 N P,0, K,0
N, P, 60 37.5 0 0 0 0 60 37.5 0
N,P, 120 75 0 0 0 0 120 75 0
NP4 180 112.5 0 0 0 0 180 112.5 0
N,P, 240 150 0 0 0 0 240 150 0
N,P\M, 120 375 0 88 31 317 208 68.5 317
N,P,M, 180 75 0 265 93 950 445 168 950
N,P,M, 240 75 0 176 62 633 416 137 633
M, 0 0 0 530 185 1900 530 185 1900
CK 0 0 0 0 0 0 0 0 0

1.2 FeEAREE

2018 4F 10 H EARWGRIG, T4/NXCRHT 5 Ak
“S” JERFE, AR 0 ~ 20 em B IERES,, K
[FAl—/NX Y 5 AR G —A R, KR A
k. FREIMMAESRY), HH A B4, RS,
AR G, A7 S e B A I e o
53T
1.3 eIk

B A R A R T i AR I B
(IR A= BT ). Hi, pH SRR EETT
R, KB 2.5 1; WA (AN) RAH A%
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K A &k (AP) >k A NaHCO, (pH 8.5, 0.05
mol/L ) ZHEIEME ; AHLE (OM) >k HH KR
ke, 2% (TN) RAPIRE /2 ; 4
B (TP) RAEABRT LT E

Ik (URE ) &R R B Al — IR AN L £
EE, D24 hJE 1 g 23 NH-N )i (mg)
FER IR BTG M DR EBEIR G (ALP) 3% 4R FH 8%
FRAE 4N E, D24 h )5 1 g Ty il i i
(mg) FoRPREGIEME; FEMERE (SUC) RH 3, 5-
THESEOKBRR kM, h24h)E 1 g £
MEPER TR (mg) FRONFEREEGIGE, HEWLS%H
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K H Excel 2010 HEATER3E R, SR H SPSS 15.0
VEAT Pearson AHEME 0 #r . W& M, DL F
—RAGHT
2 HRE5HH
2.1 AS[RIt AT A 2 4 398 55435 B G 2 )

M 28 2 AT A0, A = it FH AT HUAE A M Ab B

i, + HETN, TP, AN, APFIOM & &= ¥ K &%
s 7E B U AL AR A B B 2 R A A i

FHE WG, TN, TP, AN, AP I,
AN Il AP £ 45 4b B v 22 5 1 3 (P<0.05) 5 OM £
N,P, b 3 e iy 3 ok Wb 35 T A 3 M Ab R, AR
MLICHLECHE Y 3 A bERH Bl A HUAE i 3
Jn, TN, TP, AN. AP Fll OM & & & #i 3 fn, H
LSRR E (P<0.05), 5 CKAHLL, Jiill 5 kA
T 3 pH, 7EHELIE R IE BT, NP, 4b B
pH i A% T HoAth 3 4~ Ab BE. 76 it A ALAE A9 1%
BT, B A U E 3, pH 28 K,
TE Mg Ab B GR B e ik, FLALFRA] A 3] 35 24 7
( P<0.05),

x2 AEERLETLERSSE

e KA X U AR - AL

(g/ke) (g/kg) (mg/kg ) (mg/kg ) (mg/kg)
N,P, 1.02 £ 0.02f 0.61 £0.01f 64.81 +0.03h 10.06 + 0.04h 8.49 +0.04h 25.82 + 0.05f
N2 1.28 £0.01e 0.80 + 0.02de 70.90 + 0.08g 22.29 +0.02g 8.42+0.01c¢c 26.17 £ 0.02e
N;P; 1.29 £ 0.03e 0.83 £0.01d 84.84 + 0.03f 33.60 + 0.08e 8.47 £ 0.05h 23.84 + 0.03h
N,P, 1.36 + 0.02d 1.25 +0.02b 100.95 + 0.06d 43.99 + 0.03d 8.49 +0.02b 24.28 + 0.03g
N,P\M, 1.34 +0.01d 0.83 £0.01d 85.05 £ 0.05e 24.74 + 0.04f 8.38 + 0.03d 26.62 +0.01d
N,P,M, 2.17 £ 0.04b 1.24 + 0.02b 126.23 £ 0.12b 170.51 + 0.09b 8.16 + 0.05f 40.32 + 0.04b
N,P,M, 1.93 £ 0.03¢ 0.95 £ 0.02¢ 101.66 + 0.09¢ 86.97 £ 0.10c 8.30 + 0.03e 31.96 + 0.03¢
M, 2.69 + 0.05a 1.48 £ 0.03a 150.80 + 0.13a 211.24 +0.12a 7.82 £0.02¢g 49.86 + 0.05a
CK 0.83+£0.01g 0.50+0.01g 32.76 + 0.02i 4.56 + 0.061 8.65 +0.03a 22.10 £ 0.031

te RRNG FREORAIINE i (P<0.05). FIHL.

H e 3 al T, FERALIE S DL T, R
T M B 25 200 it P 0 38 i S BRI pka B, 7
NP, Wb Bk Bl i m, H B & T NP, Fl NP, Ab

F3 AREIGEABALIENT +EEE R

it TRERE R TR PERERR

phsiil [ mg/NH;-N [ mg/glucose [ mg/phenol

(g-24h)] (g+24h)] (g-24h)]
NP, 2.193 £ 0.033¢ 80.39 + 4.42f 0.740 + 0.011d
N,P, 2.225 + 0.062bc 82.77 +9.47e 0.726 + 0.003d
N;P; 2.304 +0.011b 69.68 + 6.19h 0.683 +0.051d
N,P, 2441 +£0.176a 71.52 £ 1.79¢g 0.633 +0.041d
N,P\M, 2435 +0.079a 109.89 +2.78h 0.998 + 0.010¢
N,;P,M; 2.496 + 0.043a 118.20 + 2.56a 1.206 + 0.041b
N,P,M, 2.525 +0.035a 104.13 + 8.77¢ 0.998 + 0.032¢
M, 2.427 +0.086a 103.14 + 8.44d 1.622 + 0.162a
CK 1.825 £ 0.070d 67.41 +2.02i 0.891 £ 0.021¢

PR REWE G T AR NP, Ab B b i b T
AP T R R e A RO A A it FH 2 P34
TR, H W ELT CK AL, et AL
NE RGBS, IR I P 72 AN [ A 3 ) o D0, 8 2% 25
S, REBERGE PETE NGPM, Zb B rh S B s, B
[Fi) Kb R ) 22 S o 25, P A0 R TS MR AR M b B rp
T E T HABAARE (P<0.05 ),
2.2 KM E it AR A HERE S 48 b S H 5 7 A A
Kbk

A 3SR bR S S FOR P A e (%
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HRFRESr (ANFLAP) . A LB, B M (URE,
SUC F ALP) 2B % (P<0.05) Btk % (P<
0.01) A&, 5 pH M & 7 AH ¢ (P<0.01), B
T 3 Fh A HERG G P S R e A B AR S AR A S PEAR
25 A0, HAth 4% T AE g 48 A5 22 18] X R B0
(P<0.05) st i (P<0.01) FHX,
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R4 FELEEXRTESTHEEAEREXNE

Eizta A Ex R A AR pH FHLE Jh it TEREEE  BMERERREE
B 0.867"
A A 0.946" 0.950"
EER U 0.970" 0.851" 0.908"
pH -0.964" -0.812" -0.910" -0.938"
FHL 0.956" 0.781" 0.869" 0.973" -0.977"
I iy 0.685" 0.734° 0.817" 0.560 -0.602 0.506
R 0.715 0.488 0.649 0.665 -0.699" 0.696 0.674
TR il 0.851" 0.610 0.705" 0.876™ -0.895" 0.930" 0.319 0.700°
s 0.857" 0.774" 0.828" 0.777" -0.804" 0.754" 0.768 0.837" 0.698"

ek L R IFRTE 0.05 F10.01 KF- BRI,

2.3 KA AL AN [ b A - 35 NE T2 fr
231 s AR AR AR R i
ATFFHERE T 9 MEPRIEAT ER 8T, LAZE
GV R I A R B (% AL ) B it 25
S, Okt ROR B A A B AR it R E TR AR
>0.5 (3 EMAT (F5), EAXTET 20 5Tk
FAK IR K 81.158% . 10.098% Fl 6.640%, 3 4> F Y
Ay BARA] DU )T 2 97.896% S L, BEIAFI
FE A3 53 BT A 30 A it A AN [) Ak B 1 = 3R RE )
Fri e fEny . IR (B 2) WrTbiE S, K
T 1. 2 M3 Z AL RRR R, B 3 N
FRFERT, X585 WELEUE

8 L

FHE(E

12 3 4 5 6 1 8 9
B2 ARERSEAE

HE—2 W AR PRAE 3 A E R L 1) A,
755 1 By b, HHETN, AN, AP I OM HA#
KIEm S, pH BARKY A REE. M8
RVEWAERKMTHNEFITTER, AR -5
FIEERERR, Ht, 851 B e SRR
HIRE S B2 o
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FE55 2 R b, DRBGT P EA B R i I8 fh)
fi; 593 Ao b, REREEET M EAT R R IE A
fi, Bk, 552 F3 B AR T ISR T

£S5 HIMTEEHRESEIROERS

s Eiztan Ty 1 T2 Wy 3
1 2R 0.988 -0.027 -0.054
2 £ 0.880 0.256 -0.348
3 WA 0.960 0.225 -0.152
4 3 0.965 -0.155 -0.118
5 pH -0.970 0.142 0.037
6 AL 0.959 -0.259 -0.036
7 JIK Tt 0.715 0.675 0.156
8 HEWHTE 0.766 0.057 0.630
9 Mk WE R 0.860 -0.471 0.111

PRI 7.304 0.909 0.598
DR (% ) 81.158 10.098 6.640
FitvimkAR (%) 81.158 91.256 97.896

232 MKEEF RS —RE I AS A Ab 3 - 1A
VIR

AN [ 52 A7 Jih A Ak BB A9 = B 045 40 VE P
IR R SRR (£ 6), WLUIE HAFELL I+
R A7 R HE R M NyP,M>M>N,P,M,>N,P M, >
N,P,>N,P,>N,P.>N P >CK., LARK FG I B4 Ay 1 2 A
AL 3B 77 22 S A48 Ar SR FH o i B 8 9 % 45 Tt A
WEBRIE T ARG I, I 3 AT, 9 AL BT R A
324 N,P,M;. M,. N,P,M, fl N,PM, &&H—2%, +
SN g 5 R — 55 N,P,. NyPy. NP, Fll NP, R
h—2, HIENE T B A A CK Al 5 =
2, IR RO A
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®o6 HMLIIENEEHRHERIB/IREEES

s FRs  ERS By &b F
1 2 3 45 HE#
N,P,M, 3.12 0.08 0.48 3.68 1
M, 513 -1.07 -0.77 3.29 2
N,P,M, 1.11 0.56 0.64 231 3
NP M, -0.20 0.4 1.31 1.55 4
NP, -0.67 1.47 -115 -0.35 5
N,P, -142 0.02 0 -1.40 6
N,P, -1.49 0.50 -0.62 -1.61 7
NP, -208  -0.22 0.25 -2.05 8
CK 352 -1.78 -0.14 -5.44 9
0 5 10 15 20 25
N,P, -
NP, }_‘
NP,
NP, J
CK
N,P,M,
Mo -
N,P,M,
N,P M,
B3 ARELEETENBERS N
3 it

3.1 ARSI FE BRI

TN TR A . B RE IR LR
REL, HIRIEOY 3R J7 0 Fe be i B — g i
P, FREEFERE . A AR E R 3 W], [A]
PR 87 = eI o ST A O 1€ TS
RABEEEYERKLTEHRETTER, HEEmWL
SRR A T LR A T AR
#ay, SHEYAERKITRENSFERTR, 24
B A S S RETE S, pH R IR AR YT
SIARKGE, REFECE YA HAS B8 pH 7B
FlLOL Pk, ASBEZEEESE T TN, AN, TP, AP,
OM F1 pH iX 6 Hil 37 /- F8 bn R - LM T1 . =9
febrid AR CE Yk . MR R . RIETR
. RIERGIE MRS O LR R R EY . B

R TG ARSI LA S P SR B AR | St o i R T
TP g — 2 B AL BE T B A TR T R
JURA . REE B AR BRI S 5 R A
BROEER 1277 L, ASWRST e T X 3 MR N
A=W bR T AR SRR .

MK S AR S R bR A PR T LR
W, Rk RS A B 9 03k E AR T
PR WS B E A, X 5T AT AR —
', RIRH IR T X 9 AN AT DI R A )
JERATEM R RR . BR T 3 Bl ARG M R 1 4
FACARPRAH CHEA A0, HAh 25 T g 8 bm 2 (1]
PR B O A O, X S R A IS
— B, UL A AR IR R AL S 5,

HF N L0 ) s i ds b 2, (HF 0T
FR, AT ER A TRFE CRE4E” R
M, TEMR S RGRE B RTR T, 2T brft
PRI LEETEIR . ARWFFEIN 9 4> IR T3 845 h
PHCT 3 A FRY, AT E DT 2 BB TERR
97.896%, C.Z&Wim | RKER 0 L E L, K
I, AV IR B
3.2 ARJANEAE 7 2 AR T HRE TSR R

ARG SR FH o S B 28 3 %o AN ) Ak B8R ) S 7 2 %
HATRIE, 9ANAEAT RNy 325 A HLICHLECHE S
e A AU A BRR O —28 A ) o d
5 B IE bR —25, IR IikZ; A
JERE AL SR SR —25 I T s

YEYIAE K S IR AW N 3 iR R 4y, K
WIAHENE, 233 W 3R oAk, I8 7Bk I
W AF ARG AT S i AACAE, Pl LUAEY) A K 4
g R (HIERE AR ER | LR A
wahn, BT AR R RS . SRR
FH R AR 25t T RO 2, e R U B9 3 B e
M, 2 A SRRk, PR RS
T M pH AR Y, T R R S P B
A TSR, 6 A 3 il BRI

AHLTHLECHE T, LIRS A PR R 77
AR DIAHEANFE 0 ARAE AT LATEAE ) AR K i R
RS ISR, A HLUIE B G230 3R 53 ] LR AR
Yy KR W3Ry O BE R . WFgT R, W& R A
HLAE AT DL = 3Epotk, $27F 38 AR 7y 2
a0 BT R E AR BB ST R, KA PLT
PUBCHEREAE RN L4, S LR, f it
K B R A B A B JE . Rasool 25 70 JE T 32 4F
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R E AT A B, AL A9t P T LAk e
JE | AR LA s AR R R AR S A,
JIGE A Yo~ 45 Bk T A8 ) 5 Wi 6 3 Ay i SR 32 ) 1
INTREAR . ok, A UL & A KA f Uk
Yy, AHUEHITABCS T+ R E Yy s 2
FEPE, B T RS T, TR T
HETT o

Zi BRIk, A HUTCHLECHERE AT DAOR B R AR
K, XTI T HHEAE Jy, SEBUAO i T Hp 2k
Ko

4 Z5ig

MO AL 1645 (TN, TP, AN, AP, OM,
pH. URE. SUC Fl ALP) £ B 3 A4~ 32 & 79 ik 47
ANl AEAR PR R 1 PG 48 = R IE s Ay, LA
BT LR A AR NP bR, AR T R TR
N,P,M>M>N,P,M,>N,P, M, >N,P,>N,P,>N,P,>N,P,>CK ,

W 9 AN T AE Ab B A+ 3EAE T EAT R G R K
A HLICHLEC Tt K w5 b it FH A AILIC ) b 2R Ry — 2K,
THNE T B e AR 2, +-
HERE R Z 5 ASREAE A b BB IR S — 28, -4
T2

zi L, APLTCHLBCHERE RE T RAER A K X 3753
TR, MREdRm RHEIE B, PRER e,
SEIAMY TR R R, 24 TR AR AR 7 e R T4
AR
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Fertility quality evaluation of cinnamon soil based on principal component-cluster analysis

LIU Zhi-ping, ZHANG Peng-fei, ZHOU Huai-ping', XIE Wen-yan, YANG Zhen-xing, MA Xiao-nan, HU Xue-chun
[ College of Resources and Environment, Shanxi Agricultural University, State Key Laboratory of Integrative Sustainable
Dryland Agriculture (in preparation ) , Taiyuan Shanxi 030031 ]

Abstract: In order to provide scientific basis for the establishment of rational fertilization mode and soil fertility quality
evaluation system in the cinnamon soil area, the effects of different fertilization measures on soil fertility quality were
quantitatively evaluated based on the national cinnamon soil long-term location test in Shouyang county, Shanxi province.
Principal component-cluster analysis was adopted to comprehensively evaluate the differences of soil fertility quality under
different long-term fertilization. The results showed that maize yield under different long-term fertilization treatments
was significantly positively correlated with soil total nitrogen, total phosphorus, alkali-hydrolyzale nitrogen, available
phosphorus, organic matter and enzyme activity, while negatively correlated with pH. The order of soil fertility quality was:
N;P,M;>M>N,P,M,>N,P,M;>N,P,>N,P,>N;P;>N,P,>CK. The soil fertility of different fertilization measures could be divided
into three grades: N;P,M;, Mg, N,P,M,and N,P,M, were grouped to the first class of the soil fertility quality; N,P,, N;P;,
N,P, and N,P, were grouped to the second class of the soil fertility quality; CK alone belonged to the third class of the soil
fertility quality. Therefore, the combination of organic and inorganic application can not only guarantee the growth of crops,
but also steadily improve soil fertility, and achieve sustainable development of agriculture.

Key words: cinnamon soil; fertility quality; principal component; cluster analysis
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