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Fig 1 Curve diagran of S-type function and Parabola-type function
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Tablel Typesof menbership function and threshold valuesof each fertility index
Parabola-type function S Stype function
Theshold / /. e ks / / / / / /
value (o kg D pH (g kg Y %atgr Mg kg Y) Mmg kg Y (g kg V) (g kg Y (mg kg Y) (g kg Y
0. M. TotalN olubleCl HydrolyticN AvailableS  Total P Total K Available P Available K
L b 15 50 Q9 10 30 12 Q5 9 10 100
over Imit value
(x3)
Optimal value of 25 55 14 20 50 24
lower Imit
(x4)
Optimal value of 35 70 25 35 70 90
upper lmit
U k) 45 75 35 45 100 160 12 20 20 150
pper limit value
132 )
(PCA) 38 44 g/kg, , 35 78%,
[13.27] 2 pH 41 87, 16
40% , pH )
2
pH ( )
21 , , Q 92 4 95g/kg

3 , 44 554 4mg/kg,



11 : 181

; ( ) : : 37 217 6mg/kg,
Q25 38g/kg Q3 163 2mg/kg, ,
; ( Q1 81 3mg/kg, 60%, 3
) , 40% , 47% 45mg/kg ,
20 4499g/kg 11 0 460mg/kg
2
Table 2 W eight value of each fertility index
Index Communality W eight value Index Communality W eight value
O. M. Q9381 Q 104 HydrolyticN Q 886 6 Q 099
pH Q0 8590 Q 096 A vailable P Q0 8887 Q 099
TotalN Q 898 8 Q 100 A vailable K Q 9383 Q 104
Total P Q8597 Q 096 Available S Q 950 5 Q 106
Total K Q992 0 Q 110 W ater oluble Cl Q 7705 Q 086
3
Table 3 Statusof the contentsof il nutrients in each tobacco-grow ing area
/(g kg ) oH /(g kg %) /(g kg ) /(g kg %)
A rea Sample O. M. TotalN Total P Total K
Thew hole Province 1612 38 44+ 13 75 6 70+ 1 10 2 30t Q77 Q 82+ Q 32 13 26+ 5 79
Dong'an 16 39 48+ 7 06 5 62+ Q 87 317+ Q 65 Q 60+ Q 14 12 89+ 2 59
L anshan 94 49 98+ 16 00 7 21+ Q 85 303tQ85 117+ Q 49 9 68+ 2 79
Xintian 123 44 05+ 10 07 7 51+ Q 62 2 62+ Q 58 Q87+ Q 19 9 24+ 2 82
L ongshan 196 25 55+ 5 81 6 30+ Q 81 1 53+ Q 32 Q 58+ Q 18 17 51+ 5 73
L iuyang 246 32 31+ 5 43 5 37+ Q 62 1 99+ Q 30 Q 69+ Q 24 14 78+ 4 11
Fenghuang 102 21 75+ 4 24 6 16+ Q 78 137+ Q23 Q 65+ Q 37 24 66+ 9 36
N ingyuan 131 37 87+ 10 22 7 01t Q 94 2 34+ Q 64 Q 78+ Q 23 11 91+ 3 21
Jianghua 143 35 11+ 11 23 6 73t 1 10 2 23+ Q 68 Q 73t Q 32 12 44+ 4 21
Guiyang 345 46 29+ 12 81 7. 44% Q 68 264+ Q75 102+ Q 23 10 89+ 3 13
Hengnan 43 32 99+ 7. 83 5 43+ 1 06 201+ 041 Q 57+ Q 15 12 63+ 4 05
Yongxing 73 46 67+ 9 92 6 94+ 1 02 2 71+ Q 49 Q 82+ Q 20 11 96+ 2 78
Jiahe 100 52 94+ 13 38 7 23+ Q 70 2 96+ Q 70 Q99+ 0 19 10 68+ 2 86
(mg- kg %) (mg- kg Y (mg- kg %) (mg- kg %) (mg- kg *
Area Sample HydrolyticN A vailable P A vailable K Available S W ater luble Cl
Thew hole Province 1612 197 25+ 69 77 21 62+ 13 37 109 11+ 52 86 38 77+ 22 84 18 80+ 12 15
Dong'an 16 222 49+ 33 67 17 14+ 7 41 55 16+ 15 59 37 40t 12 24 17. 53+ 4 93
L anshan 94 256 04+ 76 34 32 92+ 14 59 114 85+ 39 87 43 55+ 19 56 26 40+ 9 58
Xintian 123 226 11+ 46 96 25 88+ 10 69 95 40+ 30 60 44 05% 18 49 31 46+ 11 80
L ongshan 196 124 87+ 27 58 8 17+ 7 48 190 41+ 62 31 27 53t 17 22 6 94+ 7 99
L iuyang 246 156 73+ 22 21 21 13+ 13 56 136 98+ 54 85 28 61+ 21 27 12 42+ 5 20
Fenghuang 102 114 37+ 18 03 6 18+ 4 91 125 44+ 4Q 97 16 21+ 17 60 8 35+ 5 01
N ingyuan 131 216 72+ 50 63 20 79+ 9 21 69 44+ 31 14 42 71+ 21 57 32 30+ 10 57
Jianghua 143 183 48+ 51 39 19 07+ 10 24 79 01+ 4Q 39 27 63+ 14 79 3Q 11+ 1Q 44
Guiyang 345 234 38+ 67 44 30 68+ 11 49 107 15+ 31 44 54 80+ 21 43 18 99+ 8 68
Hengnan 43 194 39+ 46 34 15 01t 6 65 78 12+ 28 04 42 42+ 11 50 7. 53+ 3 88
Yongxing 73 269 30+ 6Q 76 2Q 90+ 7 83 115 49+ 30 50 45 06+ 16 78 19 66+ 8 10
Jiahe 100 244 65+ 59 55 27 67+ 9 84 141 87+ 37 58 48 95+ 25 67 15 23+ 8 23
22 5 , + (F1=0Q8) (a 62 IFI<
4 : 1612 Q8 (04 1IFI<Q 6) (Q 2< IFI< Q 4)
Q 547, Q 127 Q 968, (IFI<Q 2),
Q 105, 19 2% 4 4 , )

(IF1) (64 0%)
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Table 4 Proportion of each il grade to the total for different tobacco areas
/%
The proportion of each grade Integrated fertility index
A rea . .
. High M edium Lower /%
(e (s (@ 4< @2 (12, Men St d Range cv.
= IFI<Q8) IFI<Q6) IFI<Q4)
Thewhole 16 26 7 64 0 76 a1 Q 547 Q105 Q127 Q 968 19 2
province
) 0 0 87 5 12 5 0 Q 466 Q 068 Q 341 Q 586 14 7
Dongan
L anshan 21 28 7 63 8 53 0 Q 558 Q097 Q0325 Q871 17 4
Xintian 0 15 4 69 9 14 6 0 Q 507 Q09 0292 Q 704 187
L ongshan G 6 40 3 47 4 56 0 Q0 601 Q 119 0 282 Q912 19 9
L iuyang Q4 415 56 5 16 0 Q 582 Q08 Q359 Q809 14 6
Fenghuang 20 19 6 58 8 18 6 10 Q 508 Q133 Q127 Q 847 26 1
N ingyuan 0 25 2 59 5 15 3 0 Q 528 0110 Q302 Q 780 20 8
Jianghua Q7 259 60 1 13 3 0 Q 533 Q 109 0 289 Q 968 20 4
. 14 23 2 72 2 32 0 Q 548 Q 093 Q 278 Q 896 17.0
Guiyang
0 0 88 4 11 6 0 Q 470 Q 062 Q 302 Q 579 131
Hengnan
Yongxing 0 20 5 75 3 41 0 Q 537 Q089 Q33 Q797 16 6
. 10 190 74 0 60 0 Q 537 Q08 Q329 Q825 159
Jiahe
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The comprehensive evaluation of il fertility status
for tobacco-grow ing areas in Hu'nan province

L IYan-yan®, XU Zi-cheng’, XIAO Han-qian’>,WANGL in*
(1 College & A gronany, H enan A gricultural U niversity, Zhengzhou, H enan 450002, Ching;
2 T obacco Corporation d H u'nan P rovince, Changsha, H u’nan 410007, China)

Abstract: 10 il nutrient indexes of 1 612 il samples from 12 main tobacco-grow ing counties in
Hu'nan provincew ere detemm ined Themethod of principal component analysisw as enployed to detem ine
thew eight value of each index, and the il feasibility for Hu'nan tobacco-grow ing areaw as evaluated by
estimating integrated fertility index (IF1) of each il sanple The results indicated that: (1) contents of
organic matters, total N and hydrolytic N in Hu'nan tobacco-grow ing ilsw ere rich, but contents of P
(total P and available P) and K (total K and available K) in soilswere low. pH value, available S and w ater
oluble Cl were suitable (2) There existed significant variation for the il fertility of Hu'nan tobacco-
grow ing area IF | values of thewhole province ranged from Q 127 to Q 968,w ith themean of Q 547 and
the coefficient variation of 19 17%. (3) A cocording to IF | values, il fertility of thew hole province could
be classified into five grades higher, high, medium, low and low er. The proportion of il fertility grades
above medium was 92 3%. The IFI values of L ongshan and L iuyang w ere higher; those of Dong'an and
Hengnan w ere low er; and those of other countiesw ere m edium.

Key words principal component analysis tobacco-grow ing area; comprehensive evaluation; il
nutrient; Hu'nan province



