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Spatial Distribution Characteristics of Soil pH and Its Effect on Fertilization in Bijie Tobacco

Growing Areas in Guizhou Province

ZHANG Long', ZHANG Zhonggi**, CAI Heqing', WANG Meiyan®, SHI Xuezheng®, SUN Weixia®

(1 Bijie Branch of Guizhou Tobacco Company, Bijie, Guizhou 551713, China; 2 School of Geography, Geomatics and Planning,
Jiangsu Normal University, Xuzhou, Jiangsu 221116, China; 3 State Key Laboratory of Soil and Sustainable Agriculture,
Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Taking Bijie tobacco planting area in Guizhou Province as the study area, based on the analysis of different influential
factors on soil pH, the main controlling factors of soil pH variation were discussed, the spatial variation characteristics of soil pH
were obtained by geostatistical interpolation method, and then the suitability grades of carbon-based organic fertilizer for
improving acidified soil in this area were divided. The average value of soil pH in Bijie tobacco growing area is 6.5, the average
value of soil pH in Dafang and Weining counties are both only 6.2, while those in Zhijin, Jinsha and Qianxi counties are all
higher than 7.0. The comparative analysis shows that soil parent rock and soil types are the main controlling factors of soil pH
variability in Bijie tobacco growing area. From the perspective of spatial distribution characteristics, soil pH distribution is
higher in the east than those in the middle and west. Soil pH is higher in the northwest of Jinsha County, the east of Dafang
County, and the middle of Qianxi County; lower in the south of Weining County, the middle and north of Hezhang County, and
the middle and west of Qixingguan as a whole. The area proportion of soil pH is about 44.1% in the appropriate grade
(5.5<pH<7.0), while the proportion higher and lower than the appropriate level is 36.7% and 19.2%, respectively. The suitable
application area of carbon-based organic fertilizer is mainly distributed in the west and central and some areas of the east,
while the unsuitable application area is mainly distributed in the east and central. At the township level, the key application of

carbon-based organic fertilizer is mainly concentrated in Weining, Qixingguan and other counties, the unsuitable application

OFRATH : SNE MR R EAT A AL H £ 101(2018520500240064) % B
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areas are mainly distributed in Qianxi, Zhijin and Dafang counties, while the general application areas are mainly distributed

in Zhijin, Nayong and Jinsha counties. This study can provide a scientific basis for the precise application of carbon-based

organic fertilizer for the purpose of regulating soil acidity.

Key words: Soil pH; Variation characteristics; Fertilization; Bijie tobacco growing area
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Fig. 1 Soil sampling points in Bijie tobacco growing area
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Table 1 Basic statistical characteristics of soil pH in Bijie tobacco growing area

AKX FE R BOME EKRME BEHRMEE BRARE pH & SE Y3 i H (%)
<50 50~55 55~7.0 7.0~75 >7.5
AR A & i =5 3=
BT 958 3.8 8.5 63+1.0d 0.2 10.9 13.9 453 13.9 16.0
i 7 168 5.0 8.4 68+1.0b 0.1 0.6 13.5 442 12.9 28.8
LREX 143 4.3 8.1 63+1.0d 0.2 12.6 13.3 44.8 15.4 14.0
ELE S 129 4.5 8.7 66+1.0c 0.1 3.1 12.4 51.2 13.2 20.2
KIi 309 4.4 8.6 62+1.0d 0.2 14.0 18.5 422 8.1 17.2
e 81 5.1 8.4 71+09a 0.1 0 7.4 34.6 16.0 42.0
&= 98 4.8 8.4 70+08a 0.1 2.0 7.1 30.6 29.6 30.6
Lo 173 4.9 8.4 7.0£09a 0.1 12 6.4 343 25.0 33.1
FEREN 2059 3.8 8.7 6.5+1.0 0.2 8.4 13.2 43.0 14.8 20.7

T AP RESNG PR R R AR L X8 pH 22 57 2.3 (P<0.05).
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Table 2 Statistics of soil pH under different circumstances

by Fridoe sz moME O EKRME R ST (%)
A TS50 50~55 55~70 70~75 >75
B A T A% i it 5 e v
ek e+ 108 65+1.1b 3.8 8.3 02 93 11.1 36.1 20.4 23.1
4 512 58+08d 4.0 8.1 0.1 156 19.3 61.1 1.6 2.3
g 470 57+06d 4.1 7.2 0.1 140 27.9 56.6 1.5 0.0
VoY 778 75+05a 5.4 8.7 0.1 0.0 0.1 18.9 323 48.7
E S 191 62+08¢c 4.5 8.3 0.1 6.3 12.0 69.6 7.3 42
IS =E | s 310 55+0.7d 4.0 7.9 0.1 274 22.9 49.0 0.3 0.3
Wh BT 610 57+06¢ 3.8 7.2 0.1 109 25.7 62.7 0.6 0.0
T 179 6.0+0.6b 3.9 8.3 0.1 7.3 15.1 76.0 1.1 0.6
TR Eh 921 74+05a 5.4 8.7 0.1 0.1 0.1 22.0 32.0 45.8
Lk 39 57+0.6¢ 4.7 7.0 0.1 17.9 17.9 64.1 0 0
TR (m) <1200 145 7.0+09a 4.8 8.4 0.1 1.4 6.9 352 25.5 31.0
1200 ~ 1 600 690 65+1.1b 43 8.7 02 7.8 12.5 41.7 14.1 23.9
1600 ~2 100 794 6.6+1.0b 3.9 8.7 02 59 10.7 46.7 142 22.4
>2 100 430 6.0+1.0c 3.8 8.4 02 153 19.8 43.7 12.8 8.4
B AL # 1 it 459 64+10a 4.1 8.5 0.2 7.6 14.2 47.7 13.5 17.0
I Hhy 1600 65+1.1a 3.8 8.7 02 84 12.6 42.4 15.0 21.6
B ES L Al 142 64+12D 4.2 8.7 02 148 15.5 34.5 10.6 24.6
4 428 64+1.0b 3.8 8.4 02 86 14.5 45.3 14.7 16.8
gl 522 6.6+1.0a 3.9 8.7 02 63 11.1 45.0 14.8 22.8
Tt 384 66+1.1a 4.1 8.5 02 86 11.2 40.1 13.8 26.3
B 583 64+1.0b 4.0 8.5 02 7.7 13.9 45.6 16.1 16.6

T RPFESING FRARF R RS K 50T pH 22 5735 .2 7K (P<0.05).
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B[] 11K 3 i 35 22 5K P (P<0.05) . & REASERIRFE
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U+, FRARE S LB 36.6% I 22.4%; kR ERER
F AR IR 0.2%., MRS E, 1K
F 1200 m AY Xk + 358 pH e, 55 7.0, Mgk HE
it 2100 m (HBIX, 3 pH FA%, {08 6.0, WEHkAL
F 1200 ~1600m F1 1600 ~2 100 m P )+ 15
pH JE HECHIER, JF SRR XS pH Z[H]
iR #) 1 3 25 5(P<0.05). MHWIEA A, Wik 53
M7 1Y) 1358 pH 4300k 6.4 F11 6.5, i Z [A] KA
ET| R P 3 B TN e N e AN O &5 1 73
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Table 3 Variance analysis of soil pH by different classification methods
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Fig. 2 Spatial distribution of soil pH in Bijie tobacco growing area
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Fig.3 Zoning map of carbon-based organic fertilizer application at township level based on soil pH
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Fig. 4 Village and town numbers with different suitable application grades of carbon-based organic fertilizer in Bijie tobacco planting area
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