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Abstract:  Objective The role of biochar-based organic fertilizers in improving soil fertility and health, in general, has gained a

lot of attention in recent times. It is the premise of scientific fertilization to make clear which planting areas are suitable for
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applying biochar-based organic fertilizer and which areas are not. Method Based on 2 059 soil samples in Bijie tobacco planting
area of Guizhou Province, this study analyzed the distribution characteristics of soil pH and the spatial changes of soil properties,
such as organic matter, available calcium, available magnesium, clay content and cation exchange capacity(CEC). Based on the
overall consideration of soil pH and soil acid-base buffer potential, the suitability grade of biochar-based organic fertilizer
application in the Bijie tobacco planting area was obtained. Result The results showed that the average pH value of all sampling
points in Bijie tobacco growing area was 6.5, which was weakly acidic. The average pH values of Dafang County, Qixingguan
District and Weining County were only 6.2, 6.3 and 6.3, respectively, while those of Zhijin County, Jinsha County and Qianxi
County were more than 7.0. The contents of organic matter, available calcium and magnesium, clay and CEC in tobacco planting
soils in different counties were different, which led to the differences of soil acid-base buffer index between different counties. In
all counties, the comprehensive index of acid buffer in Dafang and Weining was 0.96, while that in Zhijin was 1.23. Generally,
there was a positive correlation between the pH value and the buffering potential of each parent rock soil type. The pH value of
sandstone coarse bone soil and yellow soil was lower, and the value of the acid-base buffering potential index was also smaller.
Also, the value of carbonate limestone soil with higher pH value was higher than that of other soil types. The suitability grade of
biochar-based organic fertilizer calculated by pH value and acid-base buffer composite index showed that except for the purple
soil of sand shale, the soil types derived from sandstone and sand shale were the most suitable application grade, and it was very
necessary to apply a biochar-based organic fertilizer to improve soil pH value in these soil types. Carbonate and calcareous soils
were not suitable for the application, which indicates that biochar-based organic fertilizer is not suitable for the two soil types
without changing the current soil pH and acid-base buffer potential. The remaining soil types from other parent rocks belong to
the suboptimal grade, and a certain amount of biochar-based organic fertilizer should be applied to these soil types to moderately
increase the pH value, to keep the soil pH in a better state. Conclusion From the township level, the town numbers of key
application, general application, and unsuitable application grades were 82, 144, and 32 respectively. The key application towns
of biochar-based organic fertilizer were mainly concentrated in Weining County, Zhijin County, and Hezhang County. The towns
with general application grade were more, and most of them were distributed in Dafang County and Qixingguan District. The
unsuitable application towns for biochar-based organic fertilizer are mainly concentrated in Qianxi County and Jinsha County.
This study fully considered the effects of soil pH value and acid-base buffer potential on the suitability of biochar-based organic
fertilizer, and identified the key application, general application and unsuitable application towns in the Bijie tobacco planting
area. This study provides a scientific basis for the accurate application of biochar-based organic fertilizer in the Bijie tobacco
planting area and also enriches the research connotation of soil management division in the tobacco planting area.

Key words: Soil pH; Biochar-based organic fertilizer; Fertilization zoning; Bijie tobacco growing area
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Table 1 Basic statistical characteristics of soil pH in tobacco growing areas of Bijie

pH 25354 50 A7 A 2R

o Distribution frequency of pH levels/%

AKX /M BARME  HE R ERFEE <50 5.0~55  55~70 7.0~75  >75
Sample
County Min Max Mean SD CVv ARAK DA A =5 REr
size &
Very Slightly Slightly Very
Suitable

low low high high
B 958 3.8 8.5 6.3 1.0 0.2 10.9 13.9 453 13.9 16.0
e 168 5.0 8.4 6.8 1.0 0.1 0.6 13.5 442 12.9 28.8
£ REY 143 43 8.1 6.3 1.0 0.2 12.6 13.3 44.8 15.4 14.0
AygE” 129 45 8.7 6.6 1.0 0.1 3.1 12.4 51.2 13.2 20.2
KH® 309 4.4 8.6 6.2 1.1 0.2 14.0 18.5 422 8.1 17.2
414° 81 5.1 8.4 7.1 0.9 0.1 0 7.4 34.6 16.0 42.0
S 98 4.8 8.4 7.0 0.8 0.1 2.0 7.1 30.6 29.6 30.6
LOTi 173 4.9 8.4 7.0 0.9 0.1 1.2 6.4 34.3 25.0 33.1
SR 2059 3.8 8.7 6.5 1.0 0.2 8.4 132 43.0 14.8 20.7

(DWeining, @Hezhang, (3Qixingguan, @Nayong, GDafang, ©Zhijin, @DJinsha, ®Qianxi, @Total.
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Table 2 Comprehensive index of acid-base buffer capacity of tobacco growing soil in Bijie City

ARG RN % WhLE &4
X A ML Organic FhkL CEC
Auvailable calcium and Acid-base buffer
County matter / (gkg™) Clay/ (gkg')  /(cmolkg™)
magnesium / ( gkg™!) composite index ( SI')
B 27.4 2.9 253.0 17.1 0.96
e 31.8 3.5 294.0 18.9 1.12
EAEY 33.7 3.0 316.0 16.8 1.07
g 29.9 25 340.0 17.6 1.03
KHi® 29.6 25 308.0 17.2 0.96
414° 37.4 3.9 287.0 18.3 1.23
L7 29.4 3.1 295.0 13.7 1.00
Ly 28.3 3.3 278.0 14.8 1.03

(DWeining, @Hezhang, 3Qixingguan, @Nayong, GDafang, ©Zhijin, @DJinsha, ®Qianxi.

®3 FRBEABEIEMXKERINEREBEEEER

Table 3 Suitability grades of carbon-based organic fertilizer application in soils with different parent rocks

+ HERR B 2% vhfE 7 Soil acid-base buffer capacity
pH'FN ST EHEM

N . EER S R0 2% 2R A FE 8 , -
KA + A EERiING Fhoki (Pv) L
pH Available Ca CEC SI
Parent rock Soil type OM Clay / Product of pH Suitability
and Mg / Cemolkg")  Acid-base buffer
/ (gkg™) (gkg™) 'and Si' level
/(gkg") composite index

A+ 4.9 24.4 3.3 167 12.8 0.7 0.56 SSnNE

o g 5.4 22.6 1.6 220 12.3 0.7 0.56 FiEE
[ B

HRFHE 5.3 26.6 2.2 234 14.4 0.8 0.67 it H

Lt 5.9 18.7 3.0 163 15.9 0.8 0.72 s H

A+ 5.4 24.7 1.6 266 14.3 0.7 0.61 SSnNE

] Eig 5.8 29.1 2.0 311 15.8 0.9 0.80 HRE H
WIs” N

R 5.7 30.8 22 299 16.3 0.9 0.79 BiEH

Kot 5.8 28.3 23 262 18.2 0.9 0.81 YGEH

e 5.9 36.0 2.4 369 18.8 1.1 1.03 YGEH

TR iy 3 5.8 41.4 2.7 375 19.0 1.2 1.05 UOEH

Kt 6.3 31.8 3.7 318 19.4 1.1 1.06 YGEH

M+ 7.4 222 29 179 16.3 1.2 1.36 NiEH

g 6.6 31.5 3.5 300 19.5 1.1 1.09 UGE B

TR R A

AR 6.5 30.0 43 330 23.2 1.1 1.11 UGE B

Kt 7.5 30.6 4.7 286 18.2 1.3 1.50 AT H

Zi s W 5.4 345 2.3 227 22.0 1.1 0.87 UGE T

. 1) pH'FI S35k pH F1 ST AYFI{EARHEIL AL FESE S . Note: 1) pH' and SI' are the results of mean value normalization of pH and
SI, respectively. (DSandstone, @Sand shale, Shale, @Carbonate rocks, (3Basalt.
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Fig. 1 Distribution map of soil carbon-based organic fertilizer application suitability in Bijie tobacco growing area
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Table 4 Suitability grade statistics of soil carbon-based organic fertilizer application in Bijie City
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Area proportion of various suitability level/%

Sample number
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63.6 4.1
52.5 13.8
65.2 10.0
65.5 11.5
70.3 23.5
21.4 26.7
26.1 65.1
27.4 68.0
47.0 30.9
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Table 5 Classification of application types of carbon-based organic fertilizer in towns of Bijie City

Z A Type

2 {4k Name of township
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Key fertilization towns

(N=82)

— it %
General fertilization

town
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NG ER !
Unsuitable fertilization
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