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Vertical Profile Distribution of Soil Organic Matter and Humic Components in

Tobacco-growing Soils in Baoshan

SONG Wenjing', LI Yongliang?, WANG Jinjun®, GUO Yingcheng?, MENG Lin?, DONG Jianxin!"
(1. Tobacco Research Institute, CAAS, Qingdao 266101, China; 2. Baoshan Branch of Yunnan Province Tobacco Company, Baoshan
678000, China; 3. China Tobacco Corporation Yunnan Company, Kunming 650224, China;)

Abstract: Plough-layer samples of 318 typical tobacco-growing fields and profile-horizon samples of 25 typical tobacco-growing
fields were collected respectively from the 5 main tobacco-growing counties in Baoshan City of Yunnan Province in order to study the
contents, spatial and profile distribution of organic matter, humus and its component carbon and their relationship with pH and soil
parental materials. The results showed that the mean content of soil organic matter was 37.39 g/kg with a range from 6.20 to 150.09
g/kg, and the coefficient of variation was 52.32%. The contents of soil organic matter in soil derived from the parental materials the
Quaternary red clays and weathered slope washes were significantly higher than that derived from the weathered residuals. The
contents of soil organic matter, humus and its component carbon in all profiles decreased with the increase of soil depth. The content

of soil organic matter had a significant negative correlation with soil pH (=—0.238, p<0.05).
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Table 1  Soil organic matter grading standards of the second soil survey g/kg
>40 30~40 20~30 10~20 6~10 <6
2 2
Table 2 The contents of organic matter in different tobacco-
growing regions of Baoshan city
> = Megkg™ Ngkg™) CVI%
2 86 49.73+£23.47a 14.94~150.09 47.19
37.39 g/kg 6.20~150.09 61 28.77+15.62b 9.30~76.37 54.29
75 32.95+13.53b 6.20~73.71 41.05
g/kg 52.32% 41 32.95+18.39ab 7.60~86.09 50.33
55 30.71+14.64ab 7.78~72.83 47.67
37.39+£19.56 6.20~150.09 52.32

p<0.05
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Fig. 1 Contents of soil organic matter of different parent
materials
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Table 3  Profile vertical distribution of soil organic matter contents of different parent materials
/em Ngkg™ pH
(15) 5.00 Ap 20.20+0.44 19.02+7.59a 5.69+0.90a
AB 18.60+3.29 13.71£5.30ab 5.92+1.03a
Btrl 23.20+4.86 12.44+4.03b 5.93+1.14a
Btr2 19.00+4.24 9.79+3.29bc 5.89+1.22a
Btr3 25.00+4.12 6.99+2.26¢ 6.14+1.34a
6) 2.19 Ap 18.14+3.30 9.76+3.38a 6.32+1.86a
R 12.25+1.32 7.44 £3.10b 6.53+ 1.41a
4 4.28 Ap 20.00+3.24 24.70+£2.19a 6.62+1.63a
BC 23.45+1.58 19.73+3.17a 7.09+2.24a
Bt 30.00+6.44 10.86+4.48b 6.74+1.39a
Btr 25.47+£8.21 11.43+2.17b 5.90+1.73a
Ap(Plough horizon) AB(Transition horizon) Bt(Argic horizon) BC(Transition horizon) R(Sandstone)

p<0.05
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Table 4 Profile distribution of carbon contents of different soil humic components of different parent materials
Nekg") Nekg" Nekg" Ngkg) Ngkg™
(15) Ap 14.18%+=1.99a 6.08=+1.23a 2.29=+0.75a 8.09x1.61a 3.80*+1.83a 0.79=%0.51a
AB 9.90%251a 3.31=%1.02ab 1.1240.96a 6.59+1.65a 2.1940.97a 0.2920.09b
Btrl 8.3842.77ab 2.34=+1.84b 0.88=0.54ab 6.041.09a 1.46+1.53ab 0.9240.44a
Btr2 6.47%2.36b 1.71%0.73b 0.68=+0.38b 4.76=x1.65ab 1.26+0.86b 0.7520.70a
Btr3 4.22+1.55b 1.9542.42b 0.40=0.14b 2.27%*1.55b 0.3240.15¢ 1.11#+0.83a
6) Ap 6.23%+1.2la 2.39+1.02a 1.61%0.67a 3.84%1.21a 0.78=%0.15a 2.06+1.01a
R 4.754+0.95a 1.5420.65a 0.77%0.32b 3.21%0.75a 0.7720.09a 1.00=0.21b
4 Ap 15.742%3.84a 6.442%1.39a 0.2120.09¢ 9.30%1.12a 6.23+0.95a 0.03%0.01c
BC 12.57%5.67a 7.43%234a 0.84=+0.61b 5.14%1.23b 6.59+1.26a 0.132+0.05b
Bt 13.47%7.14a 3.48%+0.95b 2.142%0.95a 9.9940.34a 1.34=1.08b 1.60=%0.58a
Btr 6.8741.08b 2.18=*1.11b 0.06=0.02d 4.69%2.11b 2.1240.28b 0.03+0.01¢c
200 r y=-5.2398x+70.571
2 —
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Fig. 2 Relationship between contents of soil organic matter
and pH
pH
3 [28]
pH
LU [20]
pH
pH 5.50~6.50
37.39 g/kg
pH

[21-22]

[23-24]

5.5

37.39 g/kg
52.32%

6.20~150.09 g/kg



5 81
[15]
pH [J1. 2016 44 3 92-95.
[16] [M].
1999 166-187.
[17]
[N 2004 11 3 14-
[1] [M]. 8.
2005. [18]
(2] . 2005
pH 1. 2015 46 3 590- 31 4 376-380.
596. [19]
[3] [CW/
1. 2011 48 2 419-428. 2008
(4] 189-193.
J] 2005 11 3 [20] LU S Q, CHEN D J, WANG S Y, et al. Rock magnetism
29-33. investigation of highly magnetic soil developed on
[5] calcareous rock in Yun-Gui Plateau, China: Evidence for
pedogenic magnetic minerals[J]. Journal of applied
. 2012 2
L] 0 3 geophysics, 2012, 77: 39-50.
10 2721-2727. [21] PANG J L, HUANG C C. Mid-Holocene soil formation
[6] 3 and the impact of dust input in the middle reaches of the
] Yellow River, Northern China[J]. Soil science, 2006,
171(7): 552-563.
2014 38 2 81-85. [22] [M] 2000
1] 20051 10-13. [1. 2012 26 7 1037-1042.
[8] [24]
1. 2004 10 6  40-42.
9] [1. 2007 44 1 169-173.
[J1. 2012 [25]
32 16 4969-4980. ] 2010 47
[10] 4 736-746.
[ 2008 14 15 73-74. 26] )
(11]
L] [J1. 2012 49 3 220-229.
2008 26 1 110-114. [27]
(2] I 2008 16 4 13-17.
2007 35 28 8936-8937 8949. ] 2009 46 5 g51-
[13] 860.
1. [29]
2013 39 3 429-434 444, [7]. 2012 51 3 462-
[14] 465.

[D]. 2015.



