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£1 HEBETEPHANIERSEEEHZR

Table 1 Grades of pH and nutrients of tobacco-growing soil

pH (g/kg) (mg/kg) (mg/kg) (mg/kg)
<5.0 <10 <60 <5 <80
50~5.5 10 ~20 60~ 110 5~10 80 ~ 160
55~7.0 20 ~30 110 ~ 180 10 ~ 30 160 ~ 240
7.0~75 30~40 180 ~ 240 30~40 240 ~ 350
>7.5 >40 >240 >40 >350
SPSS ) 20.77% pH>7.5( )
P<0.01 18.20%
P<0.05
3.73 ~ 69.30 gkg
2 28.42 g/kg
2.1 pH 42.13% <10.0 g/kg
2 pH 4.17 ~ 1.45% >40.0 g/ke 12.67%
8.17 6.12 24.54% 30.0 ~40.0 g/kg
pH 34.06% pH<5.0(
F2 HELEpHMFTERNEEMSH
Table 2  Statistics and suitability frequency distribution of pH and nutrients of tobacco-growing soils
+ (%)
(%)
pH 6.12+1.12 4.17 ~8.17 18.30 20.77 16.51 34.06 10.47 18.20
(g/kg) 28.42+£10.34 3.73 ~69.30 36.40 1.45 19.21 42.13 24.54 12.67
(mg/kg) 145.63 +£41.66  34.20 ~ 257.90 28.61 1.72 18.22 60.62 18.14 1.31
(mg/kg) 28.94 +20.19 0.84 ~ 89.80 69.76 6.84 11.61 41.58 14.13 25.83
(mg/kg) 198.76 + 112.21  28.00 ~ 520.00 56.46 13.42 31.14 24.14 19.92 11.39
34.20 ~ 257.90 mg/kg
145.63 mg/kg pH pH
60.62%
<60.0 mg/kg 1.72% >240.0 mg/kg 2.2 pH
1.31% 3 pH
(F=30.301 Sig.=0.000)
0.84 ~ 89.80 mg/kg pH
28.94 mg/kg pH “ 77
41.58% (F=20.840 Sig.=0.000)
<5.0 mg/kg 6.84% >40.0 mg/kg 25.83%
14.13% 30.0 ~ 40.0 mg/kg
28.00 ~ 520.00 mg/kg (F=13.363 Sig.=0.000)
198.76 mg/kg
24.14%
<80.0 mg/kg 13.42% 31.14% (F=11.323 Sig.=0.000)
80.0 ~ 160.0 mg/kg
45% e 7
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Table 3  Statistics of pH and nutrients of tobacco-growing soil in different counties

pH 6.84+1.03A 6.25+1.00 B 544+099C 545+091C 6.03+1.02B 6.30+0.98 B 638+1.17B
(g/kg) 2347+825C 31.27+9.10A  23.13+1029C 3258+1144A 27.15+8.10B 23.78+7.75C 30.12+11.39AB
(mg/kg) 13490+33.99CD 154.69+3491 A 126.13+£4525D 161.04+4130A 151.78 +42.56 AB 130.66 +42.19 CD 141.08 +40.43 BC
(mg/kg)  18.63+£1655D 26.06+17.15BC 24.99+19.58 BCD 3525+ 18.06A 3337+2399A 2259+1646CD 29.56+19.41 AB
(mg/kg) 164.96 +100.33 BC 158.61 +£97.42 BC 17835+ 130.59 B 227.84 + 113.80 A 214.65+ 119.00 A 135.34+80.22C 219.25+102.32A

P<0.01
€< 7 (F= 28 230 205 154 145 124 130
14.3945 Sig.=0.000) 212 14 pH
4 9 pH

e 26.09 ~ 31.24 g/kg
2.3 pH pH (F=
2.3.1 1) pH 4.489 Sig.=0.000) pH7.0~7.5 pH7.5~8.0

pH (—o 4.5) 4.5 pH5.0~5.5

5.0) (5.0 55) (5.5 6.0) (6.0 6.5) (6.5 7.0) pH pH>
(7.0 7.5) (7.5 8.0) (8.0 +ox) 9 8.0 pH7.0~7.5

#4 TR pHAMIREENRSERSH

Table 4 Statistics and suitability frequency distribution of organic matter contents under different soil pH groups

pH + (%)
(g/kg) (g/kg) (%)
<4.5 30.67+10.17 AB 8.94 ~ 53.40 33.16 3.57 7.14 42.86 28.57 17.86
45~5.0 27.77+10.40 AB 8.59 ~ 66.20 37.44 0.43 23.48 45.22 18.26 12.61
5.0~5.5 26.09+9.40 B 5.33 ~ 58.90 36.04 3.41 22.44 47.32 19.02 7.80
55~6.0 27.97+8.51 AB 9.40 ~ 53.40 30.41 0.65 17.53 42.86 30.52 8.44
6.0 ~6.5 26.98 +10.21 AB 4.94 ~67.50 37.86 2.07 26.21 37.93 22.07 11.72
6.5~7.0 28.75+9.99 AB 6.56 ~ 69.30 34.74 0.82 15.57 46.72 27.87 9.02
7.0~7.5 30.11 £ 11.19A 3.73 ~ 64.30 37.16 3.08 11.54 37.69 33.85 13.85
7.5~8.0 3124+ 11.48A 11.10 ~ 65.90 36.73 0.00 16.59 35.55 26.07 21.80
>8.0 27.63 +9.45 AB 13.10 ~ 44.20 34.21 0.00 14.29 50.00 21.43 14.29
pH P<0.01 P<0.05
2) pH 35,
pH R SIPNIUP- e N
20 25
Pespum = 0.290x+26.70 (R* = 0.047 ) % 20l
pH H;i, 15}
T 10F
pH (D N
P = —0.554x" +16.95x* —206x +1243x* =3 731x + 40 45 50 55 lﬂgﬁ; 70 75 80 85
419 (R =0.922%%) pH 1AL pH SEHERBNLR
pH<S.5 pH Fig. 1 Relationship between pH and organic matter content of
pH 5580 pH tobacco-growing soil
pH>8.0 pH 23.2 1) pH

pH
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59 pH pH>8.0 pH

129.12 ~ 167.81 mg/kg pH 6.5 ~
pH (F=2.444 7.0 pH>8.0 pH>8.0
Sig.=0.013) pH<4.5 pH 50%

RS AREpHAEAMIERMBRSERST

Table 5 Statistics and suitability frequency distribution of alkaline hydrolytic nitrogen contents under different soil pH groups

pH + (%)
(mgrkg) (mg/kg) (%)
<4.5 167.81 £42.13 a 58.60 ~ 234.40 25.10 3.57 3.57 57.14 35.71 0.00
45~5.0 149.97 £44.32 b 49.10 ~ 248.10 29.55 0.89 19.56 52.44 25.78 1.33
5.0~5.5 146.25 £44.33 be 41.80 ~257.90 30.31 4.43 13.79 59.61 20.20 1.97
5.5~6.0 149.01 £36.77b 51.40 ~ 253.40 24.68 1.31 11.76 71.24 15.03 0.65
6.0 ~6.5 139.64 +£41.63 be 44.10 ~ 249.60 29.81 0.70 25.35 60.56 11.27 2.11
6.5~7.0 145.11 £ 40.05 be 34.20 ~257.90 27.60 0.81 15.45 68.29 13.82 1.63
7.0~7.5 144.99 +£40.21 be 57.10 ~ 255.70 27.73 2.36 18.90 61.42 15.75 1.57
7.5~8.0 140.72 £39.96 ¢ 51.00 ~ 249.60 28.40 0.95 22.86 59.05 16.67 0.48
>8.0 129.12£41.98 ¢ 73.80 ~ 205.40 32.51 0.00 38.46 46.15 15.38 0.00
2)  pH 26.19 ~ 41.08 mg/kg
pH pH (F=2.365
Puner = —6.391x+185.6 (R* = 0.663*) Sig.=0.016) pH<4.5
pH pH
pH6.5~7.0 pH>8.0
pH ( 2 180 ¢
A _ 3 2 2 s 160
Y = —3-793x" +71.85x" —450.2x+1 077 (R” =0.908**) — 140k
on
pH < 120+
£ 100F
pH<S5.5 pH w 80F
Rt L
pH 55~80 pH i
pH>8.0 pH 20+
0 1 1 1 1 1 1 1 1 J
40 45 50 55 60 65 7.0 7.5 80 85
1 %pH
233 ) pH P
pH 2 fEMELIE pH SHBASENXER
Fig. 2 Relationship between pH and alkaline hydrolytic nitrogen
6 9 pH content of tobacco-growing soil

z6 AEpHEMIEEHBEIERSH

Table 6 Statistics and suitability frequency distribution of available phosphorus content under different soil pH groups

pH + (%)
(mg/kg) (mg/kg) (%)

<45 41.08+21.41a 6.18 ~ 78.80 52.13 0.00 4.00 36.00 16.00 44.00
45~50 30.93 +20.76 b 1.08 ~ 89.80 67.13 6.70 8.76 39.69 15.98 28.87
5.0~5.5 28.61 £20.44 b 0.84 ~ 89.50 71.45 8.90 9.95 41.88 16.23 23.04
55~6.0 26.19+18.89 b 0.89 ~ 82.70 72.12 9.93 13.48 41.13 12.06 23.40
6.0~ 6.5 26.70 £ 19.59 b 1.36 ~ 88.80 73.37 8.46 15.38 39.23 14.62 2231
6.5~7.0 26.69 +20.04 b 2.49 ~ 81.70 75.08 6.14 14.91 46.49 9.65 22.81
7.0~75 28.28+21.10 b 1.17 ~ 87.20 74.61 4.63 14.81 42.59 12.96 25.00
7.5~8.0 30.97+19.71b 1.26 ~ 87.60 63.64 4.10 9.23 43.08 14.36 29.23

>8.0 27.84+16.93 b 431 ~52.50 60.80 7.69 15.38 30.77 15.38 30.77
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2) pH pH 182.12 ~
pH 224.23 mg/kg pH
Do =—1.784x+40.82 (R* =0.260) (F=1.217 Sig.=0.285) pH
pH 30%
pH 3 Y swm= 50
~0.897x° +28.02x" —347.6x +2143x* — 6 575x +8 059 = 40}
(R? =0.989%*) pH 2 30|
pH<5.5 pH # 5l
pH  5.5~80 2l
pH pH 8.0 N
pH 40 45 50 55 60 65 7.0 75 8.0 85
-$%pH
23.4 1)  pH Lt
pH 3 EMELEpH SEUHMEENXR
Fig. 3 Relationship between pH and available phosphorus content
79 of tobacco-growing soil

#7 AFE pHAMTRFLHSERSH

Table 7 Statistics and suitability frequency distribution of available potassium content under different soil pH groups

pH + (%)
(g/kg) (g/kg) (%)
<45 213.95+ 14873 a 45.90 ~ 514.30 69.52 18.52 37.04 3.70 18.52 22.22
45~50  207.29+120.68 a 35.90 ~ 520.00 58.22 12.44 30.67 25.78 15.56 15.56
50~55  185.10+ 114.04a 28.00 ~ 519.30 61.61 19.80 30.96 22.84 16.24 10.15
55~6.0  182.12+102.91a 37.90 ~ 514.30 56.51 15.86 33.10 22.07 20.69 8.28
60~65  199.37+113.05a 39.40 ~ 519.30 56.70 12.41 32.12 22.63 21.90 10.95
6.5~7.0  200.66+112.20a 39.40 ~ 520.00 55.92 13.33 30.83 25.00 19.17 11.67
70~7.5  20437+107.19a 49.40 ~ 519.30 52.45 9.92 28.10 27.27 21.49 13.22
75~8.0  206.10+ 100.64 a 50.00 ~ 489.30 48.83 8.46 31.34 27.36 25.37 7.46
>8.0 22423+ 14581 a 44.40 ~ 510.00 65.03 16.67 25.00 8.33 33.33 16.67
2) pH 250 ¢
pH 5 200 W
P =3:253x+182.3 (R* =0.107) 2 150%
pH ?é 100 f
pH B 50
( 4 P o= 4.288x" — 00 25 50 55 60 65 7.0 75 80 85
131x* +1581x° —9392x% +27 451x —31 354 (R> =0.957**) i
pH 4 EFLTIE pH SEYHEEMXE
Fig. 4 Relationship between pH and available potassium content of
pH<5.5 pH tobacco-growing soil
55~8.0 pH
pH>8.0 pH pH 6.12
20.77%
pH<5.0 18.20%
3 pH>8.0 pH
pH
pH 5.5~7.0
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pH pH 4 (12]
20 ~ pH
30 gke [19-21] (3] pH
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H
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pH>8.0 pH (2]
pH pH
[3] pH
[4] (9]
[21-22] pH
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pH pH<5.5
pH 55 ~
pH 8.0 pH
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pH 55~8.0 pH
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pH and Main Nutrients of Tobacco-growing Soils and Their
Relations in Western Hunan

DENG Xiaohua', ZHANG Yao', TIAN Feng’, ZHANG Liming”", CAI Yunfan’,
TIAN Minghui®, ZHANG Mingfa®

(1 College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2 Tobacco Monopoly Bureau of Xiangxi
Autonomous Prefecture, Jishou, Hunan 416000, China)

Abstract: 1 242 soil samples were collected in 2015 from tobacco-growing areas in western Hunan, and the suitability
distribution, county regional distribution of tobacco-growing soil pH, organic matter, hydrolytic nitrogen, available phosphorus
and available potassium as well as the quantitative relations between soil pH and soil nutrients were studied. The results were as
follows: 1) Soil pH was generally suitable for tobacco cultivation, with a mean of 6.12. pH of 20.77% of the soil samples was less
than 5.0, while pH of 18.20% of the soil samples was greater than 7.5. Mean contents of organic matter and hydrolytic nitrogen
were 28.42 g/kg and 145.63 mg/kg, respectively, generally suitable for tobacco cultivation. Mean content of available phosphorus
was 28.94 mg/kg, available phosphorus content of about 40% of the soil samples was higher for high quality tobacco cultivation.
Mean content of available potassium was 198.76 mg/kg, available potassium content of about 45% of the soil samples was lower
for high quality tobacco cultivation. 2) There were extremely significant differences in pH and soil nutrients among different
counties. 3) Soil nutrients had curvilinear relationship with pH, when pH<5.5 or >8.0, soil nutrient contents changed rapidly with
pH change, but when pH was 5.5-8.0, soil nutrient contents changed slowly with pH change. When pH<5.5, contents of organic
matter, hydrolytic nitrogen, available phosphorus and available potassium decreased rapidly with pH increase; when pH was
5.5-8.0, contents of organic matter, available phosphorus and available potassium increased slowly but content of hydrolytic
nitrogen decreased slowly with pH increase; and when pH>8.0, contents of organic matter, hydrolytic nitrogen and available
phosphorus decreased rapidly but content of available potassium increased rapidly with pH increase.

Key words: Tobacco-growing soil; pH; Soil nutrients; Distribution characteristics; Relationship
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