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The classification and zoning of cultivated land quality improvement based on limiting factors: A case study of
Jiutai District in Changchun City, China

HUANG Meng—jia, LI Shu-jie’, DU Wan—ting, CAO Jing—wen, QI Lu

(College of Earth Sciences, Jilin University, Changchun 130061, China)

Abstract: In order to divide the cultivated land quality improvement area, Jiutai District in Changchun City was studied in this paper. Rely-
ing on the annual update and monitoring results of cultivated land quality in 2017 and using the improved natural potential index model,
the dominant limiting type of each cultivated land unit in the study area was calculated and the extent of its dominant limitations were deter-
mined. Based on these results, cultivated land quality improvement area was determined to partition relied on the ArcGIS platform, and
then some specific recommendations was made. The results showed that there were 14 dominant limiting types of cultivated land and 20
types of extent of dominant limitations combined with the dominant limiting type in Jiutai. Through the study of local conditions, the three
periods of cultivated land quality improvement area of short—, medium— and long—term was divided which would provide reasonable sched-
uling for future land consolidation in Jiutai and reference for the improvement and construction of cultivated land quality.

Keywords : dominant limiting type; extent of dominant limitation; cultivated land quality improvement area; land consolidation

FeFRAO K PRI A oG 2. BRd SlkriT AR R AR A4 bR, B iR AN TR b , SRR BB
VERAO A B JERS, HBCR AR SRR AR K% g sl s A, S BUT IR Al , (A5 3R 1
R, MR 22 U E KR A TR M. T Bt S AR, o S5 0 Bk st Ee E /), v AR S Bk 3t

Wim B H#:2018-04-21  FRFABH:2018-06-19

YEE I W (1995—) 2, WU M S -EF5R AR BF9E 0y ) o £ 48 55 545 . E-mail : huangmj17@mails.jlu.edu.cn

HBEES B E-mail : shujieli@126.com

EEWE : HK A ARG IH (71303006) ; K AR ILE X 2017 -4 5 ek 255 50057 K2 i1 51 H (20171025)

Project supported : The National Natural Science Foundation of China(71303006) ; Cultivated Land Quality Renewal , Monitoring and Evaluation Project in
Jiutai, Changchun City in 2017(20171025)

— 272 — http://www.aed.org.cn



PO, A T BRI PR AT AR AR T K —— DU AR T L X 441

2019%5A8

TR R, HHAS B A AR A R D A AR R AR 1 7]
297 PR A e, DR TR o B 4
RHTEAT . i m B B AR B DR A 2
A, FR I SLAT R B AR 2R S — A B
M PR AP L , DRI A BIR ] PR3 T2 64 7 Bt o 42 7
WFFE A R e S bR 2 3

UTAEA, [ A Sh A3 SC TR B i AT SS9 bk
b J5T ik 2l 2P 28 A B b B AR R B b o
PEAT Ot e s D A o e B
AR S T BRI RS A D T, AR A T
—ERIBFFERCR , o e TRt B 4R TH TSR 2
A VR BRI B SR SR T, 20 T Bk A R
i DB A A R o AR S M S BR A AT, 2
A AN [5] 3t 58 3t 25 ) B FLBR A 3%, 418t B Jo o 2
THACHS ; SR ASAET LA BRI P 3R B i BE LAY R
i B 4 H Bt o e A T 5 ) RS A
SRAFHR A TR I A T E 3 S IR L 5 5 AR5 )
AR IR PR R SR TG . 285k A, H
IESERCIE S IS NI e gS S E SR
Bt S S T XA s /b

PRI , AW 58 B 3t S B BR 1) DR AT, LR FR
W LE KOS X, JE T8 4t Jo e 25 J31) 557 5 s
S B R PRk 1) 1 9% SR S T T A RO Y i
B b 32 5 IR A 7 K% S BRI A B A e Rl R o3
B o B4R T IO 3 X R, O L KB
o SR SR TR B R S A, G X L A
oA B

1 MRETE

1.1 AR

JLE AT EMWE KAET AR, BRENAKR
1T 0 TR 41250247 50" ~126°29" 50" , b 4 43°50"
30"~44°31'30", ZRpEH AR A B X Ok B, U FEK
AT I XIEAR , R A IO X, JE S PR ST A
Wi, LEXERMIFEARBEIEZ S KAWL
ik et 3 My, b SETEHT 2 T M X AR LR
EI R WK R KRR . LA KRR 3AMEE (134
H2ADRES . HZE20164E 12 A K, LA X 4 Hk
AR A 337 151.80 hm?, v,k H S AT AR 218 969.43
hm?, 7£ 1:10 000 L7 RUT , #kH E BE AL 31 41 027 4>,
fi - M BT AR 64.95% , Horp 4t 189 411.83 hm?,
7K H 29 261.16 hm® 7K BEHb 296.44 hm?, #F b 5 7 2 %}
e LEXE TR ELEX, BE540T, EHK

http://www.aed.org.cn

YEYI AP, B 05 =F & H - BIRIR , b B AE %
e, L DU B R 3 X X R Aol KX &
B R b AR L, AL 7 4 X R T L R A
REEAHAL, HIL, UILE KONRFFE X A 3Rt
El
1.2 #ERiE

AW T2 BV A B Ei o T Ao A KA
K. Hd BRI BGE B A TILAIX
2017 4 4 b A R s 12 s BF b B s Bl ok B T LA
DX 2017 AFHf H 55 0k 55 1047 185 B 0T P ¢ 50 122 LA R
b J5 AR B WA B PR 5 AH DG G Bk B F
Hk[16].

HR A5 S PR T ZEXT Ir AR 500CHe 04 7 PO A
T, DA R 5T IR 25 A 5 o
1.3 ARFiE
1.3.1 PRI R 8 hriE

Wi (GBIT 28407—2012 4 FH b Ji 5 73 5 HLFE )
(AT R PR CIURE ) ) , LB X @ AR EREVE il — 2 X
ARAGIX, G X R A HOT i DX, AR 1 B oK
KA R, AN —AE— 2 235 MR A ARl KX
DA R R AR e . IRPE AR ) iR 124
BEH T AR bR, MKHE 25 G 0 B S ) R o ) A v
AR DI A K AT BEAEPE U], 25 45 L6 X SEBR G O, A
WF9E 8 FEHE R AR IE R AR A R 2R e
Y BE K b Fe T TR S S R, I A IR 2 1 4
J ML | A R AR A R AR B AR | A AL
J i )2 A M R B D R HE K 25 A 7 AR AR E
oy B b 5 e R ) PR R A o
1.3.2 BRI A 2

PEAER [ N A 35 X T b ot B o 2 78 1) 1
Hu VA A RS A 6 3, BRI 2 3L 1 Rl 3 8 e 1
BTy HEKSE AR RbR . SEFRE XM & AE
BRI R, DAL A DX A 3t 5 R o TR 28 46 b oy 3
fifh, 256 R EENY 7 R PRI R R A8 AR, 7
Jo 2 FR ] 2 TR B o R R AR AR X G R LR 1
N U RTATIL G AR T R (1) BB FR 1 (p)
F T AL YRR ] (s) R BR ] (n) A ML BR i (o) | i
T2 OB () HEZK BR 1 (d) 2L 7 Fh LA BRI 2578
1.3.3 F 5 R AH55 7

= 5 B R B b R PR ) e B R %
I P B ) P o 78 e B ol /N THE P 4L, B
BEL G 35 PP, AR BRI Y — s ek ) 2R
SEPL SRV T HR B RN A A S o A R b A
— 273 —



RUEBESMEZIR-FE3605-F3H

R 1 MRS BR HI KB 5 FR &) FE ISR R R
Table 1 The corresponding table of cultivated land quality

limiting types and limiting factors
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Table 2 Table of potential index in Jiutai’s plaques
B A1 H5 5 Potential index/% i@ﬁ&fﬁﬂfﬂ a‘z‘éﬁﬁﬁﬁ%ﬂ&&f
Number TRUE  LEERTH ) i A T it AL [CR YNl fEZk  Dominant  Extent of dominant
pH  Soil texture Profile configuration Salinization Organic matter Barrier layer spacing Drainage limiting type limitation
1 0 20 60 0 0 80 30 h =
2 0 20 20 30 5 78 30 h =
3 0 20 60 0 5 64 30 h =
4 0 20 20 30 5 78 30 h =
5 0 40 0 0 25 80 70 h &
6 0 40 0 0 25 80 70 h &
7 11 20 60 0 25 0 10 s =
8 11 20 60 0 25 0 10 s e
9 11 20 60 0 25 0 10 s =
10 0 20 60 0 25 0 0 s =
11 0 40 0 0 25 80 30 s =
12 0 20 60 30 0 80 30 s =
13 0 40 0 0 25 56 30 s =
41025 0 40 40 60 25 50 10 n =
41026 0 20 60 0 25 0 0 s =
41027 11 20 60 60 25 24 30 s =
=3 HREESREAECA
Table 3 The dominant limiting types of cultivated land quality
i F R P BEAN 5L i =R
Number Dominant limiting type Plaque number Area/hm’ Proportion/%
1 RS2 U BRI (h) 19 985 112 349.28 51.308
2 o) T R AR BRI () 6600 39 608.24 18.088
3 S TR 75— 22 VR BR8] (s—h) 2032 12 000.64 5.481
4 BRI (1) 3524 12 128.34 5.538
5 HEZK B (d) 2184 13 925.80 6.360
6 ETE—HEAK B (n=d) 1628 8321.80 3.800
7 TP 78— R A (s—n) 644 3133.24 1.431
8 LTI FRT (n) 2136 8 660.23 3.955
9 Jo b~ ) AT A BB (1) 1719 7077.88 3.228
10 TR A T~ i — B ik 2 Uk BT (s—n—h) 249 718.79 0.328
11 FR - A2 YR (n-h) 256 734.87 0.335
12 HHLTBR ] (o) 5 21.81 0.010
13 T b~ A 2 B ] (1=h) 64 283.12 0.129
14 Jo st —HEK R (t=d) 1 5.41 0.002
it 41027 218 969.43 100
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Figure 1 The dominant limiting types of cultivated land in Jiutai
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Table 4 The extent of dominant limitation combined with the dominant limiting type

F BRI Extent of dominant limitation 5 PRl & Dominant limiting type  EIHE4~4% Plaque number T Area/hm® 7 . Proportion/%

ik B HUFTFR S (o) 1 10.70 0.005
/i 1 10.70 0.005

h BT R PR () 9 85.71 0.039
J b R (1) 5 27.67 0.013

HEAK BRI (d) 1700 10 993.29 5.020

R —HEK BRI (n—d) 1628 8321.80 3.800

LG AR (n) 2 45.57 0.021
Jo b~ TS B PR A (1=s) 1 0.78 0.0004

HHLBTFR A (o) 4 11.11 0.005

/it 3349 19 485.93 8.899
] R ik S U B (h) 19 985 112 349.28 51.308
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Table 5 Statistics of cultivated land quality improvement area

in Jiutai
T IX PRI BEAN 5 T Lt 451
Quality improvement area  Plaque number ~ Area/hm’  Proporion/%
W AR X 2185 13 936.50 6.37
T BT R X 3768 16 993.13 7.76
2 o e R X 35074 188 039.80 85.87
At 41027 218 969.43 100
N o ¥ .
A Vs
; et} S, Sk
o o
- ' ¥ 2
LA o -4
S v 3
¢ 32 1
T AR T X
0 7.2 144  288km HI B T X
T AR T X
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Figure 2 Distribution of cultivated land quality improvement

area in Jiutal
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