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Abstract: [Objective] In this paper, the variables of NDVI data, soil salinity and some nutrient data were selected as data
sources to study coastal saline field management zones. [Method] Fuzzy c-means a clustering algorithm was used to delineate
management zones. A fuzzy performance index and normalized classification entropy were used to select the optimal cluster numbers.

[Result] The optimal number of management zones for the study area was 3. To assess whether the defined management zones can
be used to characterize spatial variability of soil chemical properties and crop productivity, 139 geo-referenced soil and yield
sampling points across each management zone were examined by using one-way ANOVA. There were significantly statistical
differences between the chemical properties of soil samples and yield data in each defined management. Management zone 3
presented the highest nutrient level and potential crop productivity, whereas management zone 1 was the lowest. [ Conclusion] The
results revealed that fuzzy c-means clustering algorithm could be used to delineate management zones by using the given variables.
The defined management zones not only direct soil-sampling design, but can be used for fertilizer recommendation to manage soil
nutrient and salinity more efficiently in coastal saline field.
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Table | Descriptive statistics of soil chemical properties and crop yield

A BE e b= A R MA BRME i & U i
Variables Mean Median SD CV(%) Min. Max. Skewness Kurtosis
pH 7.82 7.81 0.229 2.9 7.19 8.50 0.472 0.724
ECy(mS/m) 135.7 119 87.6 64.6 15 345 0.436 -0.842
EC1:5( mS/m) 134.0 111 98.02 73.1 7.40 513.5 1.239 1.802
OM(g-kg™) 8.22 8.20 224 273 2.50 14.30 0.031 -0.386
TN (g~kg'l) 1.19 1.12 0.36 30.3 0.52 2.67 1.307 2.338
AN (mgkg™) 46.80 4281 23.77 50.8 13.66 95.8 3.021 15.188
AP (mgkg™) 33.47 277 22.44 67.1 0.40 104.50 0.880 0.529
AK (mgkg™) 105.53 92 54.44 51.6 28.50 249.81 0.687 -0.520
CEC(cm01~kg‘l) 7.75 7.72 2.10 27.1 3.93 19.14 0.206 4.998
i Ei S 213.7 182 148.9 69.7 14 714 1.176 0.931
Cotton yield (g/plant)

n=139; ECy: AP G4 ECL : 50 fkEEh 1 5 B, OM: AAHLBT TN: % AN: SR A AP: HALWE AK: BN, CEC: & 74 ki
The number of sample is 139; EC,. Bulk electrical conductivity; EC1 : 5: Electrical conductivity of solution comprising 1 litre of soil and 5 liters of water; OM:
Organic matter; TN: Total nitrogen; AN: Alkaline nitrogen; AP: Available phosphorus; AK: Available kalium; CEC: Cation exchange capacity
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Table 2 Correlation matrix for selected soil chemical properties and yield in the study area

LA A pH EC, EC1:5 oM N AN AP AK CEC P
Observation (mS/m) (mS/m) (gkg™h (gkg™) (mgkg™) (mgkg')  (mgkg?) (cmol'kg™) Yield
items (g/plant)
pH 1

ECp, (mS/m) -0.038 1

EC1 : 5(mS/m)  -0.272%* 0.852%* 1

OM(gkg™) -0.242*%*  -0.182* -0.232%%* 1

TN(g'kg") -0.035 -0.194* -0.202* 0.606%* 1

AN(mg-kg™) -0.495**  -0.053 -0.191* 0.335%* 0.508%* 1

AP(mgkg™) -0.348**  -0.187* -0.181* 0.098 0.005 0.077 1

AK(mg-kg™) 0.065 0.425%* 0.420%* 0.151 0.121 0.107 0.255%* 1

CEC(cmolkg™)  -0.156 -0.204* -0.291** 0.408%* 0.302%* 0.248%* 0.110 0.066 1

7= Yield -0.011 -0.524%* -0.549%** 0.335%* 0.431%* 0.255%* 0.271%* 0.112 0.284%** 1
(g/plant)

*RIRIE S%IIAKCE B BTSN+ FORAE 1% MR A AT

* Indicates correlation is significant at 5% probability level; ** indicates correlation is extremely significant at 1% probability level
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Table 3 Principal component analysis of the five attributes in the study area

TR AR DAY TR

Principal components Attribute value Contribution rate (%) Accumulative contribution rate (%)
F M4 1 Principal component 1 2.861 57.23 57.227

F 4 2 Principal component 2 1.521 30.42 87.65

F 4> 3 Principal component 3 0.263 5.25 92.90

F 4 4 Principal component 4 0.212 4.23 97.14

FHi4r 5 Principal component 5 0.143 2.87 100

x4 EHSERE

Table 4 Principal component matrix

Ar i Variables EC, NDVI oM TN CEC
FH4r 1 Principal component 1 -0.849 0.824 0.481 0.883 0.370
F %4> 2 Principal component 2 0.375 -0.421 0.830 -0.217 0.683
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Table 5 One-way variance analysis of soil properties and cotton yield in the topsoil for the three management zones
HHX FE R H TR Soil properties s
Zones No. of pH ECy EC1:5 AP AK OM AN TN CEC (g/plant)
samples (mS/m)  (mS/m) (mgkg') (mgkg') (gke’) (mgke') (gkgh)  (cmolkg™)
1 20 7.91 251.29 186.92 30.39 145.64 7.58 36.99 1.003 6.79 67.2
2 47 7.61 158.12 173.91 33.99 114.82 8.27 46.68 1.139 7.88 145.87
3 72 7.83 83.27 89.83 37.97 88.32 8.40 51.13 1.263 7.96 239.28
JiZEST T F 1.909  55.06 17.03 1.642 11.14 0.980  2.541 3.999 2.54 13.46
Variance analysis Prob>F 0.152 0.000 0.000 0.000 0.009 0.038 0.004 0.021 0.053 0.000
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