% 54 K% 5 H
2023 %10 A

£ 0% @

Chinese Journal of Soil Science

Vol. 54, No. 5
Oct., 2023

= MMM FDEE

R, 4

SENPS S ALIESE TR

M, GIERY B R RAIER, ZRR!, IRANAK

(1. PEACIRTE R B SRRl 2 B, HR 220 7300705 2. HIRA HBH P HF & Je 8 = b
WA T R R B, R 220 730050 )

O E: [ B ] G622 M H B LSR5 KF, BUE oM RRE, SR B F, 35 L AT E .
[ g ] RET 22T HAE X 618 ikt +4F, WA, 240, B, A RU R ¥ pHE, RHF
PO HTEST R R T4 AV, DA B IAL AR (GWR) /i LR S AR R, [HR] O
WFFE KB - efmmts, AP SRS R mmik, S o REs, e E IRy, @ U5 Xk 1-1es
DEFANKFUARER I E, SRR 50.46%, HUOR P MMM, 403 58 S T AL AY 29.61% A
19.30%, mEgM, (X 0.63%. FRLi G K FEREIFZ A IR . @ U5 Xk HIERN A

IKC- i L 32 45 e 2 AR 35 Gl P 3R s e R R

(458 ] P IX B L 38R 23 70 N2 BLERG TR 90K P 11K,

LEB AR T B AR E AR R RN R A, RIS TR FRT R A0 ZEA IR R A K R

AL .

X 88 W BHERG BT ARG M IR 2

FESES: X825 XERARIRAD: A

DOI: 10.19336/j.cnki.trth.2022042402

XEHS: 0564-3945(2023)05-1023-09

ST, 4 W, At e, B AR, SRR, EARR, SKREARK. 22N T B IR ST R G e RS [J]. AR, 2023,

54(5): 1023 — 1031

ZHANG Yan-e¢, YANG Peng, MA Yan-long, KANG Le, ZHANG Li-rui, WANG Quan-ling, ZHANG Song-lin. Soil Nutrient

Comprehensive Evaluation of Cultivated Land and Influencing Factors in Lanzhou[J]. Chinese Journal of Soil Science, 2023,

54(5): 1023 — 1031

[ BFFER L] MR A iU T
TIREEARA, AR =t bl TR 4 T
SER o3 B G BEAYIEAC 77 2 Bk A D
Mo X B LS SR I BT AIAL T R R, Xk L8R 01
PEATLRE VPO IR TR MR R 3R m] LA e SR 73 5%
PR B T R B it A AR 2 Ak 4R it =%
i, [BEABFFEHER | LT LE ST R 1R AR
Z, VEHIA—, dfaf e B B A48 b LA 2 1T VA
Foe 3SR YRR AE B OC 2 . B AL WA
BURAA A KA T Ba R E SRR, B LU Bl
TRk TR KR . DA LR G 3R 0 A
RESIKSFBI I IEARZ , BRIk - R HTE
WF ik . Mo i MRS Hrik &5 filin,
TESE LA R AT ik 4l & s e s O TR AR
TR A IEAOAC S R SRR AR AES SR
JEDR AT RO PEAN v 0] B 5 B b i 3 ) 54T T

R HER: 2022-04—24; fEITHHEA: 2022-09-03

SERIEM . BHERIPKPZIEZ N T LG R,
HX 8 [H - [BA7 AR sl 2 sl D A AR G, Al RES 3L
FAGRRE R R AT S . ER I HrEn] IX 24>
7 2EAT R AE A, Al o3 IR KT AN TR 454
AR R] I ARSCES R AR ZES, )™z T L4
FRor MAE ) B S R ZE S PN, B, VRl aES
SR 5> A= GRS WA o o BT AR S & D7 L PR T 5
Pl SRR Jy 5 BORREAEC) T FE L oI TIE A B A
AR AR AT 1 - HEAE S BEAT T B, M
IR (GWR ) REAT A5 A B m] )3 73 A A8 25
AR ARAE AR, 2 W T R o s i [
AT A ]S BT ST, B AR SR T GWR
BRI TVTIRE S LB & A 2 [l
[ ABFFEIA R ] Fts LI TR 074 © TR SR 5%
IR AR AR AU RUE AR T ) K N, i H AT
Xt E SRR K R B OFTE 28 e SN R bR 2 T

BEEWH: EFEARBAEEINA (51068025 ) FH M SN TEIRIEE 5 T HRAL & R 5 S8 2 )
PEEIAT: SkUFR (1996-) . Z, WA &T R, EEELE, B0 ER SHEIFM . E-mail: 1164384998@qq.com
BWAEE : E-mail: 1551410352@qq.com ; E-mail: zhangsonglin65@nwnu.edu.cn


https://doi.org/10.19336/j.cnki.trtb.2022042402
mailto:1164384998@qq.com
mailto:1551410352@qq.com
mailto:zhangsonglin65@nwnu.edu.cn

1024 ENN: S

Fid % 54 %

XF 1 IR LR A KT B e R R g D . ST =2
PN T B ISR R IEANTE . LR A IR KRB,
SR i I E I R B, ANEE “IE AL .
[ e IRl ] I, A5 A2 T 3808 PE A
R, SR ER S AN #5026
K, FH GWR BERRBIHZ N %, DIBEAIFSEIX
FSEALL b DX ARV %) AT Hp 8 e R IR =2 A A
1 RS
1.1 #REXER

L R A Bl = SR e = N R B
(102°35" ~ 104°34' E, 35°34'~37°07'N) , Ay
1.33 7 km?, #AEAIT 413.43 77 (#uk 2021 42K )
R AR, EAHEEOCX . EHEBX, 2T, 7
FIX ., o IX, 228 b BERKEE . FESR
Ui 9.8 C, 4EHFEKER 327 mm, 4EH7E KR 1468

103°0'0" E 103°30'0" E

mm, EH)HBBEE 2424 h, TCFEH 182d L I,
PR 2 AT Sk BT S S K L R TR TR R E T
A P 7 2 g i (710282 km?) . #f b
(2604.17 km?) Fltkh ( 1480.80 km? ) %5, #Hfh LA
Baoh 3, A 1787.79 km?, (5 68.65 %; JKLEM
Wz, T 814.83 km?, 5 31.29 %; /KHAR/L,
AR 1.54 km?, {05 0.06 %, +3ELIKES + K &,
07 67.15 %, HKHSEES+ | kst By i+ W
+ . HER LT 5 KA - AR OR B
BB A2 B ELARER I X SRS A A A AR
BV PRS- B A A AE Af P EL E L
I TE S Ay v s 2 o A AR e >, REAE
NALFRAG L P R ER X, MR DL B KRN
FRE, aFEYLDEERE . AAaMAICYE, 2
FRE MBS, TR T X, KR
PG [ DX E R, HORNTEASCORRE RN (& 1) o

104°0'0" E 104°30'0" E

1451
- RHER

— /\E%

: ?;({Eg %E/;né o
— g b
R R - s

20 40

N 437°0'0" N

136°300" N

136°00" N

135°300" N

1 HRERERLSH
Fig.1 Distribution of sampling sites in the study area
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Table 1 Descriptive statistics of soil nutrients and pH values in cultivated land

WiH pHH FHHLE (gkg!) 2R (gkgt) HRWE (mgkg!) R (mgkg!)
Item pH value Organic matter Total nitrogen Available phosphorus Rapidly available potassium
R 10.50 56.10 2.40 538.00 1436.00

A 8.53 11.80 0.75 20.8 194.00

/M 7.48 0.93 0.02 0.41 59.10

¥ 8.55 13.19 0.75 37.16 223.52

PrifEZ 3.72 7.38 0.39 53.94 123.86

REES 0.43 0.56 0.52 1.45 0.55

22 TEFRTEES pHESR

M4 CPUbHb X B+ 655 H e bt ) 17,
WFoE XA AL & AV ATV 0 3, HRCH A
VI, 19ARD, BEBIBFSE XA LT s A 1K ;

EREGEN ~ VIS L 7423 %, 1 ~ TR
HA 892 %, KM X AR LML= ; AL
B I AVIE SR, Hom TRV 9%, Buptseix
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Table 2 Soil nutrient index and pH value classification of cultivated land
e I %% I % I %% IV % V % VI %%
Index Grade [ Grade 11 Grade Il Grade [V Grade V Grade VI
HHLE (gkg') PR >30 20 ~ 30 15~20 10~ 15 6~10 <6
FEASL 18 68 101 234 118 78
HE (%) 2.92 11.02 16.37 37.93 19.12 12.64
2% (gkg') bR >1.5 125~15 1.00~1.25 0.75~1.00 0.50 ~0.75 <0.50
FEARL 14 41 104 150 157 151
B (%) 227 6.65 16.85 2431 25.45 24.47
3 (mgkg!) Janiid > 40 25 ~ 40 20 ~25 15~20 10~15 <10
FEARL 168 95 57 54 87 156
HE (%) 27.23 15.40 9.24 8.75 14.10 25.28
HAET (mgkg!) brif >200 150 ~ 200 120 ~ 150 100 ~ 120 80 ~ 100 <80
FEASL 291 130 113 52 17 14
bk (%) 47.16 21.07 18.31 8.43 2.76 227
pHH brifE >8.5 75~85 65~75 55~6.5 <55 -
FEAL 271 346 0 0 - -
ikl (%) 43.92 56.08 0 0 - -
23 ITERFEDGEIEN &M
231 EEFRHBALE  NIHERIE RN, 232 WEREFZBRTHRE  RIEREE > 1 EN,

B A EE EA TAR AL AL B . 5 bR (R A7 AR AH S
JEF R TRYRTHE . Pearson TR, MFRIX £
AP, A AR, HRCEH S A pH E P
(R WA (P<0.01) , fF&ERS B mTHE

FESR 3 R 2 AN E Gy, BB 1 ERN TR
FI TR 48.31 %, & 2 FRUIPATF RT7 2 09 BTk
I 25.99 %, HEBTTHCREET 70%, W LUAE R
TRER 5 B b S e+ 3524 255 R

®3 MHIERONDHERE

Table 3  Interpretation of the total variance of soil nutrients in cultivated land
WG FEWCE T A
Ay Initial eigenvalue Extract the sum of squares and load
Component &} F2 (%) FH (%) FEIE(E IR (%) SBTTRRE (%)
Total Squared difference Accumulation Characteristic value Contribution rate Accumulated contribution rate
1 2415 48.307 48.307 2.415 48.307 48.307
2 1.300 25.994 74.300 1.300 25.994 74.300
3 0.607 12.148 86.448
4 0.391 7.817 94.264
5 0.287 5.736 100.000

233 HiEfifesriie® R 4KRW, AHEEE
TEE—F 0 Ry 8 s im (0.873) , Hik
BRI (0.849) , VLHIAPLB AR S 2T
FIX ISR E ZE I, PP RECA, il
A, FRAS AT AR oA AR

234 HHERSBEHRLERSESES HX.
Xoo Xpo X, FLX il 3on BHEAHL . 2K, A
B HRCER SRR pH (B, XFTRCPEA R AL A, RN A, 1

1574
52

x4 HHIDRFONNBEETHRETSRIESRY

Table 4 Initial factor load and component score coefficient of
cultivated soil nutrients

N AR VPR
ECLT Factor loading Score coefficient
I
ndex 1 ) A, A
EERINY 0.873 0.189 0.361 0.146
Ea 0.849 -0.002 0.352 -0.001
B 0.737 0.119 0.305 0.092
R 0.156 0.908 0.065 0.699
pH —0.604 0.651 -0.250 0.501
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Fig.2 Spatial distribution of soil SNCI values at counties and districts in the study area

SNCI{H H 0.60 ~ 3.26; 1135, H4/KF, SNCI{H
9 0.07 ~0.60; MM, fK/KF, SNCIH }—0.33 ~
0.07; IV, #AK/KF, SNCIH H—-0.92 ~—0.33.
2 B, WFoE X AR LT 2EAOK 3ol 3, 24
A BE LR T R 50.46%, F 4 fE B ALY
A BRI A 2% ELPE R &R, FELL 7 X AR AR Ak 56 X AL &8
WA R . HR R T2 h &K1, 24 5 #EH
SR 29.61%, HErhrAn7e-L BT e, 5422
A . 20 ORI b BB RO IV AR IR
SEHL, SR E AR 19.30 %, SEHUIRMETER
B LRI IX AR AR . 1 1 25 mi Akt >, H
A BE L AR 0.63 %, RS> AE-E LI X LR
EAREBUA R 22 B

SNCI
B 0.92~-0.33
Afym ] —0.33~0.07

o 3664 [ 0.07 ~ 0.60
1425 I 0.60 ~3.26

A MR A OGRS SRS, ARSI
VOB . S . Yem . fii% . NDVI, R3S
Kt AFERREK G AR SIR A AE A 9 A5
MR ZE, B0k HS SCNIHIE T T, LIAH
AR/ F W i P R 19 01, HIBR 5 SCNI
FEMEARSRAG R R B4 F I H R0 2201
T (vif) K5, ZIEREA LM ER (vif>
10) , w0k T NDVI, Wk E . S KE
ARSI 4 MERINE .

TR KT SR KR Z [ 7 G 5 2
PIRRG OCR, ISR IR E S L A A



1028

X ¢ @ R % 54 %

KORBL, A A ROR DL S ks SR 7 AL O SNCT B2 [N = 24T GWR 234

%O

e, e FHIE— e gE % (NDVI) 2R B

it A G K B2 ST LA PR R A w38 B AR 242 ¥R LW ARG EE A K 3EY,
SCNI%E’HI’JIEI%IEIB/%%&/Eﬁ—Eim Hrr, IEI

TIRIIRIPIRGLY, IR E R AT, H29 HRBEE AR R RS, R SNCI %1

DA S, W EAYURT SR RN, ORI RR . SR A KR
AR BGECR AR A (R, 38K NDVL RS RIS R N E, RHKE
mi L AR FUE AR L B S SR YE BUT SNCI{ELRETK = BERS sy, B 35773 7K
% etk Siskme. PO R RE Y R PRSP R S TR IR SRR ILIX . O BEE T
s MUK SCE S AP R DL R R AR ST e ORI, KR e s s, BREAAR
W LA ML S E SR R AR, RAK RS, BRI T REAURER, T
BEMPERR)R IR RIS A 0, RS0 B IRER G IRIIKPAR; iR T LE IR T4 I 45 3
B NDVIL ek BEESORE AR AR DORDE, MR B 2 R Al D Az S T

/\[25]

E=NISA
ALl

ﬂ‘?&

iﬁaél: ’tE{TE X %%% i B N
3 TR I R
5 / m 233~-095
« . B —0.95 ~ —0.46
: 71 —0.46 ~ 0.00
B 0.00 ~0.75
) 5 10km 0 5 10km 0 10 20km _ ‘ 0,75 - 1.85
0 15 30km 0 15 30km
N
WX £ HIX ' A
4
{, AR S R AR
mm 0.88 ~—0.43
 -0.43 ~ 0.00
[70.00 ~0.39
039~ 0.95
) 5 10km 0 5 10km 0 10 20 km 095~ 1.86
0 15 30km 0 15 30 km
I IX LR X %‘:‘é% i B N
2 - A
4 4 2 ~ NDVI [HIHZR%L
T 4 , Bm 0.59~-0.26
; . .‘ B —0.26 ~ 0.00
71 0.00 ~ 0.09
B 0.09 ~0.28
0 5 10km 0 5 10km 010 20km " S 025 .~.0.55
0 15 30km 0 15 30km
WX L HIX I X R ffﬁ?ﬂP% N
/ ‘" ' SRR R 8
- —0.77 ~—0.34
034 ~0.00
‘ 1 0.00 ~ 0.32
B 0.32~0.55
10km 0 5 10km 0 10 20km B 055~ 1.05

0 15 30 km O 15 30 km
B3 TEFDEADE(SNCD EINEZERTRBZE S

Fig.3 Spatial distribution of the regression coefficients of the factors influencing the soil nutrient comprehensive score (SNCI)




5 RIS 2N T ARG AN R L oh B E AR 1029

IRAE 3k e T A R AR E L EREAL K Bk,
WA BT s R o . AR ME RS
RIEAE, PSR T AT DR SR 6 A R
SR HE B A MU M IR ek, i R ER Gk
FTt iR . NDVI EUHREULF-4 0 IEE, X5 F40
00 NIRRT AT, o NDVI e e + 3
A HURRAS B B LB A, R0 b R 7 o i AR A
R R A, Bk RS R . I K (]
HREZ MIEAE, LS Y40 50K 0a FlFA HL%
MARFEERY R E, (LSRR 7
B X FE A A X AR A S X, M X Rk
R A RN L 2, ROKIRIBRE 25, 4
e TR A LU M 3 5K e m T RE x| A e A U
AR AR E, FEUKERA . B TR,
3 iTig

TIF 5% DX B H = A L5 R 4 260 1 3 3k 1K
WA R, AR R IONY, pH (E i,
AR XH N SRR E R S S5 R
F RS AT A R R R IX LR R o K B
PRI Z R AR S, 53%E0 PR
ZEOAA . L B X SR KRR R 5 X
HFIH | MR 2 A e, 28R
FATR RTS8 A by 2 0 AR BB b, K R AR 2
Z R — A, AL H AR A, 25
JEAFHBE, ZEA B0 FOBFIE s BT, 20 KB
e Ay SN (W (S SR i i S R R NI TR 35
T HEWE AL AR, A 2 A AE . A
BRI ILF- 2 IR — AR SE R, AT REZ X
WX, s, WEYRE, ETE, LH R
FEDIRER N T, TCHERAR RS % B gkl
I Z X, BRI AF o 38O X R LA b
KEfEH, FRPHZE DR Z IR0 B2
e, Fr LT R — AR 57K

GWR 53R R, WS X SNCI BYSEI iR
HWIEAE R AR R R EZEFNE, GeH v AE
AL ) OREER N I O P SR VNG e = 1) 5 o o SV
YER . HURORAEAE, 5@ F 5507 B0 oT 45 5%
AEARL, R A iR 5 e - A9 Ak vy DA KA AL BT R
R, HHESKET DL 3SR 1 R
HORIEEREE, {HJR ik X 41 Sk et g 2 il e
A AN FEOK £ . NDVI X SNCI {E #9521

/N, ATRERTSE X A NDVI B $5/)N HL 3 3 i B4
/N, R SR R,

WARTR 37K B 7 TIF5E X A Y - 5 1 X
B, BHAPUR S RE, TR, B
YRR, MRS AEAR D o X3 4 st 2 AL A
A PLALEIIE ], KEFFTEA L, AR FIBERSE
Feor, I HACSET 1 TR e e RE, LAGR
EAERAE R BOK oK o ARFRIP KPR s 3531 |
LT, AR EEREA X, AN
AES o (HI%IX St i AR BOR, A HLB & 4K
fi&, F-ARMR. R UCRHLAE A HLAE A 25 5 ATt
RET7 =, PR LARS AR T A1t , R o b o8 L e
BT, DA 32k S0 08, i fie AR
YrAr= o — KRR R b, R LR
SRR, AR S R, HE
PRI S 2 IX 2 Ao A )i S TR X A PSR S R
FORMXIL B o, T OB s, i s
DI AT HLAC A ZEAL A 1 B, AW+
SEAC Ty, D AEREE R, AR g, R EK
T T 0 o 1 W VA | ST i 0 GO QTR E 7
Wt e rp B SR LR I BRSO, SPATIIL,
It

4 #Z5ip

(1) WP KBk e f i, AT HLBORT 4 0%
R A, AR, AR
AL,

(2) AHUFRARE S SR X LR
LREKF I R B RR G N R, WF58 X Bt LUK K- B
Wk, YRR SEFIRARTR 23Kk, migR oy
IR AR

(3) WX B LR 2B KRR, 2%
SE R e B ANAF R P R A R

B : BN A N TR E T HE AR
FEFRREN AR LA B FR T,

EE P

[1] ¥ 2 e, f 38, 55 BT ERS A0 LIRS GE
TEMI]. TRXAIST, 2014, 31(5): 819 — 825.

[2]  VFANZE, SRR, IEE AR, 55, T E =R X 3R R & -
AL ) BT EATA ). T E RS AR, 2021, (5): 27 - 33.

[3] Craine J] M, Dybzinski R. Mechanisms of plant competition for
nutrients, water and light[J]. Functional Ecology, 2013, 27(4): 833 —


https://doi.org/10.11838/sfsc.1673-6257.20309
https://doi.org/10.1111/1365-2435.12081

1030 X % @ R %54 %
840. 2441,
[4] VE3RTE, 2R, SRIEAR, 4. 204k AR ML 2 + Hb X+ e [24] ey, VEWET, B 4%, 55, KM 30 1 B A 4k R H 54
FPFRASRLI. Hh A S AR 2], 2007, (1): 19 - 24, PASEOE KR )], A28, 2013, 32(3): 536 — 541.
[5] AEZSE, R0, X0, % IDVE L5 Bt J) s e PR [25] % M, 5% Je, sKiffik, & TR AR R b E 506 Bk
ZE[7]. LIEMR, 2010, 41(6): 1294 — 1298. ZE A REIE D). 38253, 2020, 57(1): 48 — 59.
[61 Xl VL, 8 W, 3kik, % 35T M0 B A A TR Ao A7 PR [26] TS, skpte, X EFE, & FTF GWRELR By i i+ 3G
R T T[], FLAAAR, 2020, 29(6): 162 — 171. B S RG34 FEAE B B R 43 BT (0], R824, 2021, 41(12):
[7]1  XDF, kB, SR, 5. BF3HR0 EH 9 HE - 5 4876 — 4885.
HFEB LA TR AN 2EHR, 2016, 29(3): 611 - 617. [27] ZELUHK, 5T B, AREH, & B HURF I G 4k - Hefk 2t
[81 PNz, Bk, BR 7, 5. BT 3R 0 E 82 Wi 3 1840 HAFIEL]. £HEEHR, 2015, 52(6): 1345 — 1355.
FALE A 32 B R S PFAA (0], 138, 2013, 45(3): 470 — 476. [28] Zhang S L, Zhang X Y, Huffman T, et al. Influence of topography
[9] ¥ 22, XUE &, FE, & EEERA RS L ) and land management on soil nutrients variability in Northeast
Y FL ST ). - HEE AR, 2014, 45(5): 1130 — 1136. China[J]. Nutrient Cycling in Agroecosystems, 2011, 89: 427 —
[10] £ #, RBEAR, B, 55, 36T 3 AL 71 U3 1) 75 9 = 2 438.
TR A X A HLRK S [R] 43 A BT (7). oK1 R £, 2020, 42(3): [29] FELUe, XA, FBIIE, 5. B 0H W 306 HLER 2 7] 431
1036 — 1045. KMHEFZW A R[], KITHRBR SR, 2022, 31(4): 915 - 926.
[11] BXEAAS, RDRkEE, /e, 4. ST s A I 051 (4 s o 22 1X. [30] . BETFGWREERIRSEERIX thiff + 4520y 5 5 4 4 A A2
AT ML 2 TR ERE A [0). Aol TR 244, 2019, 35(20): 102 — SHARTIEE D). A PG ITE A2, 2019.
110. [31] ZEssBt. HoR N0 AR AE K BB ARBESE[R]. H A
[12] ZEBUR, RITEL, 2555, %, 30 74 BRI MR X 1 AR ) HFAiE IR AR RL2 B+ AL S 35 /K R ML RS, 2017.
REATHAI]. HHEE R, 2022, 53(3): 631 — 639. [32] ZEMK. T HIEFA RS 22 BRSO AN D], 22 Hlifk
[13] FhWESY, JEAH, SRarIT, 25, 3O AR HEpl b BRIP40 I g IR KA, 2018,
FAT A XBEE[I]. AL IR S XA, 2017, 38(11): 130 — [33] kB Hilig 522 8001 £ PGy 5EA R A BRR S X
137, 144, SN A0l TRE, 2015, 5(5): 79 — 81.
[14] SKiEAE. ZIegeitsrirM]. Jeat: Bl i, 2006. [34] ZR M8, XI5t 22 M 20t DR P A 50 5 40 0], REE
[15] BEEJ BL0Ha, sk B S, 45 VLA 4 A FAR LB AR 43 + 48 5HIBE 2014, 34(4): 43-46.
TP RBEAFFE[T]. L mTMll K274, 2018, 40(11): 84 — 92. [35] &M, KBbk, VEIEM. BT GISHH 48 f b Bk o 1
[16] FE/Mf, BRI, 2 =, % T R0 RIR PR SR MEEAN ). Hf bR, 2021, 52(8): 28 - 32.
FH A 3EAE F1 A (0], H A 24 4R, 2014, 30(33): 46 — 50. [36] LiuF, Zhang G L, Sun Y J, et al. Mapping the three-dimensional
[17] HFWREE, BURSE, PhICHE, 4. 5 22 A VD BEAR LR D XN TR distribution of soil organic matter across a subtropical hilly
TR S B RN [I]. TR X ST, 2012, 29(4): 604 — 608. landscape[J]. Soil Science Society of America Journal, 2013,
[18] EHEMG, & ¥, B TGWREH R 25 8] 22 S 58 [T]. 77(4): 1241 — 1253,
AT B S 3R, 2016, 26(2): 27 — 34. [371 WP, flBAER, G, 45, H R BE PG v 25 0 R X £ 39845 HL
[19]1 Bk 2%, TEHE, F2ger, 4 BT Esrammkn b B4k M JB o A R[], 5 Ml DX B 9T, 2020, 38(5): 192 - 197 +
FIEAC T[], AL BFERESE, 2021, 42(1): 1 - 7. 251.
[20] 38 i, 25840, KRR, 45, Ky 40 bl -+ 3E3% 42 il oA &+ [38] Bk 2%, B8, RIBL, % KRG Y5 E LR
BEAE S LR VEN[I]. PUALARAEBE 4, 2021, 36(3): 121 — 127. V5 Y HEHE AL R S 095 RS [J]. 5 KVE R, 2022, (4): 60 —
[21] SMBk, MR s, B 7, % 2T 20 AR R 64, 76.
TSR LR AR, BB, 2018, 55(7): 1286 — 1292. [39] B E, B4, M, 5 & - m F 0L pee 80 AR
[22] AFIHE, =05 30, B ARG, A5, 22 N7 - BT X Y M 43 56 T PRI PR F 114 25 (A C 6 P —— 2 F b SR U 5 (], 2B AR,
T 507 [0]. B IRER, 2012, (3): 140 — 145. 2022, 42(9): 3569 — 3580.
[23] Z|FE5L, MR, HHIEER, 4. WLl i A R (R IX I [40] ZEFHE. KIBAEY & HE G (R)IEEEC 7 il & Jr ik 5 b H [D].

T hRas 1128 S S HL R i (R R 7). A= 52441, 2022, 42(6): 2430 —

Jemt: EgR KA, 2015.


https://doi.org/10.19336/j.cnki.trtb.2010.06.003
https://doi.org/10.3969/j.issn.0253-9829.2013.03.014
https://doi.org/10.19336/j.cnki.trtb.2014.05.018
https://doi.org/10.11975/j.issn.1002-6819.2019.20.013
https://doi.org/10.19336/j.cnki.trtb.2021033101
https://doi.org/10.7621/cjarrp.1005-9121.20171118
https://doi.org/10.11924/j.issn.1000-6850.2014-2090
https://doi.org/10.3969/j.issn.1002-2104.2016.02.004
https://doi.org/10.3969/j.issn.1002-2104.2016.02.004
https://doi.org/10.3969/j.issn.1002-2104.2016.02.004
https://doi.org/10.3969/j.issn.1002-2104.2016.02.004
https://doi.org/10.3969/j.issn.1673-0747.2021.01.001
https://doi.org/10.3969/j.issn.1001-7461.2021.03.18
https://doi.org/10.13292/j.1000-4890.2013.0074
https://doi.org/10.11766/trxb201812110454
https://doi.org/10.11766/trxb201411220585
https://doi.org/10.1007/s10705-010-9406-0
https://doi.org/10.3969/j.issn.2095-1795.2015.05.024
https://doi.org/10.3969/j.issn.1001-1463.2021.08.008
https://doi.org/10.2136/sssaj2012.0317
https://doi.org/10.7606/j.issn.1000-7601.2020.05.27
https://doi.org/10.3969/j.issn.1007-4929.2022.04.011

5 7 RIS 2N T ARG AN R L oh B E AR 1031

Soil Nutrient Comprehensive Evaluation of Cultivated Land and
Influencing Factors in Lanzhou

ZHANG Yan-e"2, YANG Peng', MA Yan-long*, KANG Le',
ZHANG Li-rui', WANG Quan-ling', ZHANG Song-lin""
(1. School of Geography and Environmental Sciences, Northwest Normal University, Lanzhou 730070, China; 2. The Third Institute of
Geology and Mineral Exploration and Development, Gansu Bureau of Geology and
Mineral Exploration and Development, Lanzhou 730050, China)

Abstract: [Objective] The aims were to comprehensively evaluate the soil nutrients’ levels of the cultivated land in
Lanzhou city, to find out their distribution characteristics and influence factors, and then to propose reasonable
fertilization suggestions. [Method] In this study, 618 cultivated soil samples were collected from five counties of
Lanzhou, and the soil organic matter, total nitrogen, rapidly available potassium, available phosphorus contents and pH
value were determined. Principal component analysis was used to evaluate soil nutrients comprehensively, and the
influence factors of soil nutrient comprehensive level were analyzed by geographically weighted regression model
(GWR). [Result] (DThe cultivated soil in the research area was alkaline, the contents of soil organic matter and total
nitrogen were generally low, the rapidly available potassium contents were rich, and the available phosphorus contents
were uneven. (2The soil comprehensive nutrients in the research area were mainly of low-level, accounting for
50.46% of the total cultivated area in the research area, medium and extremely low grades were next, accounting for
29.61% and 19.30% of the total cultivated area, and the higher level land rarely accounted for only 0.63%. Soil organic
matter and total nitrogen contents were the main limiting factors for the comprehensive level of soil nutrients in
cultivated land. 3 The comprehensive level of soil nutrients of cultivated land in the study area was relatively low and
greatly affected by altitude and annual average temperature. [Conclusion] In the research area, the cultivated land soil
nutrients distribution is uneven, and the comprehensive level of nutrients is low. The comprehensive nutrient level is
mainly affected by altitude and the average annual temperature factors. It is suggested to balance fertilization
according to the soil comprehensive nutrient levels, nutrient abundance and crop growth requirements.

Key words: Soil nutrient; Principal component analysis; Spatial distribution; Geographically weighted regression

model; Lanzhou
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