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Fig. 1 Distribution map of sampling points in corps
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Tab.2 Soil fertility and vegetation index of descriptive statistics

ZH U e K A8 ¥E T 25 A5 RE %
BHRFERLE/ (g-kg™") 2.00 48. 02 13.798 2 5.210 19 37.76
B fe R B e/ (mg kg ') 11. 00 167.38 72.112 1 30.277 36 41.99
R R/ (mg kg ™) 1.68 30. 56 11.393 4 5.48272 48.12
A R/ (mgekg ) 94. 69 713. 00 246.039 5 105. 585 77 42.91
BRI R R/ (mg-kg ™) 0.19 2.45 1.1297 0.386 08 34.17
Rk TR/ (mgkg ™) 0.79 8.50 3.9725 1.489 51 37.50
BRI/ (mg-kg ™) 0.08 4.57 0.7155 0.603 26 84.31
R T H/ (mgekg ™) 0.08 4.57 1.1343 1. 036 90 91.41
BRGERE L/ (mg-kg ™) 1.35 20. 94 7.676 9 3.405 69 44.36
R T % 0.13 0. 81 0.390 0 0. 140 00 35.42
19— Ak A B 45 % 0. 06 0.75 0.5154 0.18597 36. 08
Vb A1 B 46 0.21 6.92 3.6637 1.476 26 40.29
FeH/ (kg-hm ~2) 1507.29 8 009. 24 4973.898 4 1 806. 228 72 36. 31
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Tab.3 Study area of soil properties and crop yield, vegetation index correlation coefficient matrix

Su AU BMRA O MAE M ARUR AR AsE ARG ANE BETE AR {EE -

' Fukl AW i A FREH R iR Rk R R BHEE BRH
A B i L 1 0.434™  0.378*  0.393°  0.402°* 0.338* 0.277*" 0.117* 0.421"" -0.182"* 0.318* 0.300** 0.540 "
WAL 0.4347 1 0.397*  0.359**  0.571* 0.691** 0.107*°* -0.002 0.811* =-0.107* 0.284* 0.245 0.441*
AR 0.3787 0.397* 1 0.327°° 0.249™ 0.183™ 0.145* -0.052 0.221*" -0.027 0.240° 0.175° 0.382"
AL 0.393%  0.359"" 0.327*° 1 0.251** 0.031  0.386*° 0.519" -0.263"* -0.100*" 0.090 0. 085 0.115
AR 0.402% 0.571"" 0.249**  0.251 1 0.794 " 0.491°*  0.488 " 0.474™ -0.159 0.091*  0.098** 0.244 "
HRBRELL  0.338™ 0.6917 0.183°  0.031  0.794* 1 0.358 " 0.232** 0.703* -0.195"* 0.172** 0.188* 0. 218 ™
ARARELE 02777 0.107° 0.145™  0.386  0.491** 0.358 " 1 0.428**  0.065 -0.247** 0.192*  0.046 0. 067
ARMPRELE 0117 -0.002  -0.052  0.519*"  0.488* 0.232°" 0.428 " 1 -0.180 ** -0.098** 0.055 0. 060 0.055
AREFEE 0.4217 0.811™  0.221% -0.263* 0.474* 0.703™  0.065  -0.180*" 1 ~0.098 " 0.198* 0.108 " 0.204 "
BARBE A -0.2827 -0.107* -0.027 -0.100** -0.159 " -0.195** -0.247 " -0.098 ** -0.098 ** 1 -0.211* -0.089* -0.401*
H—AbHigEdE % 0.318™  0.284* 0.240*  0.090  0.191* 0.172* 0.192*  0.055  0.198** -0.211* 1 0.955** 0.987**
WM MRS 0.300°  0.245™ 0.175*  0.085  0.098** 0.188™  0.046 0.060  0.108** -0.089* 0.955" 1 0. 946 **
e 0.540 " 0.441° 0.382** 0.115  0.244* 0. 218  0.067 0.055  0.204™ -0.401"" 0.987* 0.946 " 1
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Fig.2 Management map based on the cluster analysis
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Tab.4 Soil and remote sensing data partition attribute statistics and LSD test

SRR AL L Bl i R L T K IO L KR B 2B I — fb A Bk 8 2 L A B 4 2

o " T, BRFRE CPEIE, BRRRY P, ERFR OCPHE, BREAR CFHE ERRV OPHHE LERER
(gokg™) % (mgkg™) % (mgkg™') % % % % %

JYIX 1 219 14.54"  31.52  76.80""  40.20  11.93""  33.94  0.39** 29.21 0.62* 27.31 4,340 28.07

X2 287 11.19°°  22.59  53.34°C  35.42 8. 43¢ 31.26 0.41* 33.60  0.29"° 9.62 1.75<¢ 18.01
JyIX 3 223 16.42**  35.52  91.67**  29.85  14.68**  30.80  0.37* 30.86  0.63* 10.77  4.60" 20. 66

T WEE /NG FRRKRE TR R R 5% 1% 8% KF, TR

x5 ETITEHE\ESXEMESLITH LSD K1
Tab.5 Zoning statistics for soil properties and LSD test

AL L 8 A R L T K I LY SR BT ) AR Uﬂ*fh’fﬁ%ﬂﬁ’i& IR RIE R

FE, AARFREY CPHE BRER OCPHE, BRFRR FHE ERFH PHE ERFAR PHE BRRE

(g-kg™) K (mg-kg™") K (mg-kg™') %o K K K K
AKX 1 251 12.64"  22.21  64.10"  30.58  9.75" 37.29  0.38" 25.65 0.5149""% 34,77 3.6599"® 37.58
JyIX 2 266 11.56°C  22.89  57.50°¢  38.62 9.10°¢ 43.93 0.52 21.77 0.5457** 30.21 3.8825" 36.20
X3 2120 17.97**  33.80  99.96**  31.05  16.23**  36.26  0.28  28.98 0.4778" 35.71 3.3936° 39.03

GrIX FER
A

HI 6 NI LA JE RO o B U B Sy 225 (P >0.05) fH T AR XL Bk B
X, X 3 & mMEREMI, EWUPX 3 2R 7 (P<0.01), 72X 1. 0K 2 MK 3 =410 H
AR X1 SR S s AR X RIS e MR R B E 22 R (P <0.05) , Hr X 1 573
w st X 2 B e T T A X AN SR S SR X 3 AL WA B B 2557 (P <0.01) (HZH S
WAL T RO G RO LR A A S BT X X 2 RIR B B 3 25 K- (P> 0.01) 5 X TR
BREHA - LSD EAREN N T A. s, 0K 10K 20X 3 =40 KEEEE
I — At B e B IR B RO =, X L X 2 FEF (P <0.05), HAr X 1 550X 2 A 34K 2 2%
MoK 3 =4 KR B4R 8 3% % 5+ (P <0.01); 25 (P <0.01) H=F 50X 3 RikFI 24 %
XFAPURM S, 73X 2 MrIX 3 ERRBHEE  FAKF(P>0.01),

6 ETNDVIEESXEMS T LSD K1
Tab.6 Based on NDVI management partition attribute statistics and LSD test
A LB i L e A B A L K 5 L sS4 JER R R E R [ERIRERIE RS
I, BRREY P ERFER P, BRER CPHE, ERRR PHE BERER CPHE ERRIV
(gke™) % (mgkg™) % (mgkg™') % % % % %
SFX 1189 14.77*  39.96  77.77**  40.71  12.14** 42,76  0.37°"  34.21 0.2312°¢ 34.38 1.6343C 22.69
X2 329 13.58"  36.44  72.64"®  39.87 11.40b**  50.43 0.41" 35.21 0.5723"® 11.18 3.7701"® 17.80
FIX 3 211 13,27 36.50  66.22°C  45.46  10.71®  48.93  0.39b*®  36.17 0.6836%* 3.26 5.3276** 8.8l
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Fig.3 Precise management zones map based on the yield

& E s A% /NI E O 100 m x 100 m, 174126,
HI . 165, M A B % 126 x 165 = 20 790, iz
Classified & (& #5 XF S 20308 70 26, 70 285 Mk A% P14
55 0% AR B X R 45 — 0, o T 7 45 1) 0 A A
T (Spatial analysis ) iz | Reclassified I 5 %F #iJf #% %%
P AT H B AE (new value) #4573 3 28, & 3%
BOMA R 1.2.3 0 5245 3 LhAS [R] B080 578 2145 X
JREZFUG (I 3 P ), Ge it 4 28 51 (BRI 7E 4% 7y
DX R A% 5 ) o 2 i AP A R, e it R sk 7
Ji7R o Hi P 4 AT LD WA A (R EOHE 5 I R B O3
DA% K 2 T 5 55 52 B 7 6 o 4% BT 3R A8 B 43 XK
JE BGRB8 — B, T 2D (8 2 X
AR X T — B S LR HE g A X 2 —BUX
I W VR AE Ry 43 X3 — 3R IX I JC 4R AE X SRl 3
TR 3 DR A — X, (HAU R A fE
Wi AL o Hi i, 3E— 2D LS By 7 5 & XA
W B O e, FEAT AR S G sk 7 s, LA
56 Uk HORS ¥ o

®)

@
B4 A [RECHE JRAS 3 0 B H 43 XA A K B R
Fig.4 Management raster image based on different data sources

(a) B8l (b) LM@Y (o) EEMEE  (d) oo™ HR IR



130 & A Bl B ¥ i

2014 4

®7T TREBFERNSEESXMEHE5ET
Tab.7 Management partition grid number statistics

of different data source partition

—_— A A A K »
X1 53X 2 31X 3 B
+- 48 5430 8 208 7152 20 790
B+ 1 5397 9655 5738 20790
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SRy 3789 11451 5550 20 790
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T SRS A 4 5 BEAT S IR 0 A A B0 XA R o
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Tab.8 Results of grid computing statistical

bR R A A A

Bt R
XD X2 X3 B8 BB E/%
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Defining Agricultural Management Zones Using Remote Sensing
and GIS Techniques for Drip-irrigated Cotton Fields

Zhang Ze' Lii Xin' Lii Ning' Chen Jian' Li Xinwei' Feng Bo’
(1. Agricutural College, Shihezi University, Shihezi 832000, China
2. The Committee of Shihezi National Agricultural Science and Technology Park, Shihezi 832003, China)

Abstract; Fuzzy c-means clustering was used to define soil-nutrient management zones. Remote sensing
(RS) data, soil sampling data, and a combination of both were tested to identify which data source was
the best for partitioning optimum zones, using a geographical information system and various statistical
techniques. The study area was a region of large-scale drip-irrigated cotton cultivation in China. For all
three data sources, the area was portioned into three zones. With the aim to confirm the resulting zones,
the coefficient of variation of the nutrient index was calculated for the RS data, soil data, and
combination of both types of data. There was no significant difference among the results calculated using
the three data types. The least spatial variation in soil nutrient content was found within the same
management zones, with larger variation between zones. The highest degree of conformity (91.36% )
with zones derived using actual cotton production data was found for the management zones defined using
the combination of RS and soil data. Using soil nutrient data alone, the degree of conformity was lower,
at 84.40% . The lowest conformity (75.46% ) was found for the zones based on the RS data alone
(using the normalized difference vegetation index). The method proposed here, using fuzzy c-means
clustering and a combination of RS and soil sampling data, can be useful in determining zones for optimal
fertilizer application and resource management in cotton systems.

Key words: Drip irrigation in cotton GIS RS Management zones Fuzzy clustering



