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Evaluation of Soil Fertility Quality and Analysis of Its Variation Characteristics in Xuanwei

Tobacco Area

CHEN Biao!, LIU Liwei®, SHEN Yi?, DENG Tao', WANG Quanzhen', CAI Xianjie?, CHEN Jian®", LIU Guangliang®,

YAN Huifeng®, DONG Jianxin®

(1 Qujing Branch of Yunnan Tobacco Company, Qujing, Yunnan 655000, China; 2 Shanghai Tobacco Group Co., Ltd., Shanghai
200082, China; 3 Tobacco Research Institute, Chinese Academy of Agricultural Sciences/Key Laboratory of Tobacco Biology and
Processing, Ministry of Agriculture and Rural Affairs, Qingdao, Shandong 266101, China)

Abstract: In order to provide a scientific basis for homogenized tobacco leaf production and soil fertility improvement for
Xuanwei tobacco-growing area, 734 representative tobacco fields from 21 townships of Xuanwei tobacco-growing area were
selected as research objects. Soil pH, organic matter, alkali-hydrolyzable nitrogen, available phosphorus, and available potassium
contents were used as evaluation indices for soil fertility quality. A fuzzy membership function model was applied to construct a
comprehensive soil fertility index (IFI) for quantitative assessment of soil fertility quality in the study area. Additionally, the
correlation between the coefficient of variation (CV) of each soil fertility index and CV of IFI was analyzed. The results showed
that, the overall soil fertility quality in Xuanwei tobacco-growing area was at a relatively optimal level, but significant differences
existed among different townships. Regarding individual fertility indices, CV values varied notably: available phosphorus had the
highest CV, followed by available potassium, while soil pH had the lowest CV. Correlations were observed between the CV
values of different fertility indices and CV of IFI: CV values of pH, alkali-hydrolyzable nitrogen, and available potassium were

positively correlated with CV of IFI, with the correlation for available potassium reaching a significant level (P<0.05); while CV
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values of organic matter and available phosphorus were negatively correlated with CV of IFI. although these correlations were not

significant. A fitting equation was established to predict the variation in soil fertility based on the variation of soil fertility
indicators: CV =0.606 x CVput0.06 x CVoy—0.109 x CVAN—0.079 x CV,2pt0.178 x CV,x+9.884, with an R% of 0.478.
Furthermore, the fitted CV of the IFI was linearly correlated with the actual CV of the IFI (y = 0.48x+11.49), with an R* of 0.48, a

root mean square error (RMSE) of 2.73, and a normalized root mean square error (n-RMSE) of 12.37%, indicating high stability.

This relationship can be used to approximately predict the variability of soil fertility based on the variation of soil fertility

indicators.

Key words: Comprehensive soil fertility; Tobacco production; Variation coefficient; Evaluation
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Table 1  Function types and inflection points of soil fertility
indicators
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Fig. 1 Frequency distributions of soil fertility indicators
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Fig. 2 Correlations between soil fertility indicators
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Table 2 Coefficients of variation (CVs) of soil fertility indicators

®3 ITEEHMEGFNEER

Table 3 Weight values of soil fertility indicators

SRR pH AL R ARmE S LD pH BHLR WA AR R
{4 (n=44)  18.14 4382 4458  69.69  79.48 A (%) 11.2 22.3 24.0 23.1 19.4

M m=11) 2047 12.18  35.05 58.64 4273
FEYHi(n=61) 17.86 3035 4253  71.50  50.54
WHEn=25) 15.06 26.64 3730 78.80  76.49
e#(n=13) 1349 2386 2435 83.54  75.64
BISE»=22) 1945 3090 4569 1002  86.76
K (n=80) 1097 28.85 3037 109.67 68.14
SEM(n=66) 1445 3495 3956  90.91  80.08
W (n=41) 1180 36.15  53.85 50.76  68.40
FIHHn=25) 1590 26.64  50.86 6830  69.58
KIF@=13) 1278 2878 2149 7238  57.66
PUKEE(n=134) 1344 3467 3312 6692 77.78
845 (n=39) 1356 4691 4137 68.50 47.52
WS7 % (n=2) 1489  41.18 3740 122.82 54.19
TS (n=41)  12.07 27.01 3358 5836 66.74
i (n=10) 540 4297  41.73 4839  61.37
XA & (n=6) 11.81 2634 3131  64.04 5593
RES@=15) 17.41 4045 3842 11041 5991
B[ & (n=5) 17.58  23.81 26.56  50.53  31.56
WA BT En=63) 12.21 3234 4232 7748  73.02
REHEMN=17) 1055 2604 2624 6040  88.96

T FH5 WA,

Horr, B8 S HIENE I SR, S IV 4,
IFT /T 0.34~0.58, 55 TH A2 RN FROK B £ HEAE J) i i
gk T 2%, IFI XA 535028 0.55 Fil 0.56., 1H4x
S WAL . RO S | MO i E AR )
AT SN 1 %, HPRARS IF Y E R,
HJ00.78; RS T . 1T A T 2% He sl
K 71.79%. 25.64% F12.56%, & IV %, V %,
Hop sl IR NG PP I SE90h 1T 9%, Pk
Fb o 24.68%,

BN IX 4 S IS 2R 54845 TFL AR R R
AR ZES, 192 &k, H 14.03%; iR
B, N 27.76%, WIS H 98%. 45 S IFI f)F-Y
55 ZECh 21.83%, HA IR T 20% /9 & 2R 29%.
23 TERARETRERSN
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Table 4 IFI of tobacco-planting soils in Xuanwei

S5 I ¥IE R i (%)

CV(%) I % 1 %% I 2% IV % vV %

L[ 0.22~0.99 0.66 27.76 4773 20.45 455 18.18 9.09
FH 3014 0.40~0.81 0.69 20.87 72.73 9.09 0.00 9.09 9.09
Fhm 0.18~0.87 0.60 21.81 22.95 22.95 40.98 6.56 6.56
LT NER 0.41~0.92 0.69 21.06 52.00 24.00 8.00 16.00 0.00
Je i 0.37~0.84 0.62 21.74 38.46 15.38 30.77 7.69 7.69
HERNE 0.29~0.86 0.60 26.79 27.27 40.91 4.55 9.09 18.18
IR 0.33~0.93 0.66 19.29 40.00 31.25 17.50 10.00 1.25
55 0.29~0.94 0.55 27.30 21.21 12.12 25.76 28.79 12.12
Jo A 0.32~0.88 0.62 23.82 29.27 26.83 24.39 12.2 7.32
T L4 0.33~0.91 0.67 23.59 44.00 28.00 8.00 16.00 4.00
Rl 0.35~0.95 0.64 26.25 30.77 38.46 7.69 15.38 7.69
PO 0.21~1.00 0.56 25.93 17.91 23.88 2537 17.16 15.67
(Y%7 0.60~0.99 0.78 14.03 71.79 25.64 2.56 0.00 0.00
SV 0.62~0.77 0.70 14.72 50.00 50.00 0.00 0.00 0.00
iR 7 0.38~0.93 0.69 16.21 48.78 31.71 14.63 2.44 2.44
Lk 0.51~0.94 0.75 19.92 60.00 20.00 20.00 0.00 0.00
X & 0.52-0.97 0.77 23.00 66.67 16.67 16.67 0.00 0.00
5+ 2 0.39~0.92 0.61 22.67 26.67 20.00 40.00 6.67 6.67
Fir &R & 0.34~0.58 0.45 22.50 0.00 0.00 20.00 40.00 40.00
e W 1k 18 0.33~0.98 0.71 19.93 55.56 22.22 12.70 7.94 1.59
AT 0.35~0.87 0.61 24.61 35.29 11.76 23.53 23.53 5.88
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Table 5 Correlations between CVs of soil fertility indicators and IFI
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