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Spatial Differentiation and Influential Factors of Soil Gravel Contents in Typical Tobacco

Growing Areas of Yuxi City

TIAN Yutian', LIU Kui', LI Xiangwei', ZHU Yuncong', XIE Xingiao', ZHE Jingxiong', XU Zihe', CAO Jing', SUN Weixia®",
SUN Hua®, SHI Xuezheng?

(1 Hongta Tobacco Group Company Limited, Yuxi, Yunnan 653100, China; 2 State Key Laboratory of Soil and Sustainable
Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China; 3 Eshan Branch of Yuxi Tobacco
Co., Ltd., Yuxi, Yunnan 653200, China)

Abstract: In this study, field survey sampling, laboratory analysis, and spatial analysis were used to explore the spatial
differentiation characteristics of soil gravels in typical tobacco growing areas of Yuxi City, Yunnan Province, and its correlations
with soil type, terrain slope, and soil texture, in order to provide scientific basis for the selection of characteristic small production
areas and the production of high-quality tobacco leaves. The results showed that the proportion of soils containing gravels was
relatively high, accounted for more than two-thirds of the total soils; Soil gravel content was highly diverse in different regions,
which was the highest in Jiangchuan District, followed by Huaning County, and the lowest in Eshan County. Soil gravel content
varied significantly between different typical villages and different soil families, which was related to the regional distribution of
soil parent materials. Gravel contents were higher in yellow red soil and red soil derived from basic crystalline salt rocks, lateritic
soils and lateritic paddy soils derived from carbonate rocks, while were lower in soils derived from purple sand, shale weathering
debris and alluvial parent materials. There was no significant correlation between soil gravel content and terrain slope. Gravel
content varied among different soil group types, the highest in red soil, followed by paddy soil, and the lowest in purple soil, but
highly variable in all the three soil groups. Gravel content was lower in soils with clay, silty clay loam, and silty loam textures,

but higher in soils with sandy loam, loam, and clay loam textures. In conclusion, gravel contents in different regions are varied
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with the distribution of different parent rocks/materials and soil characteristics at different stages of soil formation process of

ferritization and allitization of the weathering crusts, and slope erosion of mountains also leads soil coarsening.

Key words: Tobacco field; Soil gravel; Influential factors; Yuxi
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Table 1 ~Grade of soil gravel content and number of samples with
different gravel contents

WA SR RO SR HE(gke)  FERE
ToukA 0~10 88
RS (B R ) 10 ~ 50 69
PR+ 50 ~ 100 36
SRR (KRR A) 100 ~ 300 50
Bkt 300 ~ 500 7
ait 250

F2 HRXINMERX)TEFEHGFARBRITHFE
Table 2  Statistical characteristics of soil average gravel contents in
three counties and districts

B(X)  FERE TR A TR X BRRE
(g/kg) (g/kg) (%)

U 1L 77 40.7 50.2 123.3

T 50 68.4 89.1 130.4

bawll| 123 70.9 92.7 130.7
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Fig. 1 Spatial distributions of soil gravel content levels in 8 typical villages in study area
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Table 3  Statistical characteristics of average gravel contents on
different slopes

WERBE  REEK TGO SR ARfEE ARRR
(g/kg) (g/kg) (%)
<2° 18 1029a 112.1 109.0
2°~6° 66 48.4 a 68.4 141.4
6°~ 15° 91 63.0a 80.6 127.9
15° ~25° 14 66.9 a 89.7 1342
>25° 1 80.2a - -
Bt 190 62.1 813 131.0

T B R NG 5 B3R 7R 20 9] 22 53 3% (P<0.05)..

24 AEEBLTEHFASE

VAT DX AR A - SR S A RT3 KR A
gt 342k, TR, 4 tE. AEEGK
KE, 3L EBASTEN 47.3 ~84.1 ghkg, 41
BB A, HUCHKRE L, ML E 5K
TIEA SRR RBINE 110% VL, BT EEAL

=

N

B FBOONIT Ny s KRR LA (R 4).
F4 FELEFHHRELBRITEE

Table 4 Statistical characteristics of average gravel contents in
different soil groups

12 FSB PHRASTR WifEE BREK
(g/kg) (g/kg) (%)
21 ¢ 79 84.1 105.0 124.9
7KAE+ 75 55.8 81.7 146.4
Lot 94 473 522 110.2

E—2 MR R , 7 A W2 3 i A1
TN 41.6 ~ 194.6 gkg, MEBMRARIC A AELT >
LT IESLT BT H RUK RS >R 5 >0 7 K
Fat>pibgtt . 7 WK AT IR A
A5 S ZRCK 88.0% ~ 153.4%, Hoh Rtk o+ s
AR S RS S E AR (R 5),

WX 14 4 L8 FIERA E 8 0 ~ 194.6 g/kg
(F 6)o H, 2 AR BEEARBCN 2, A
TR0, MEAK; HUICHRE RS AMKRE L,
SERRRA SN 7.8 g/kg, (HEEEA R BH
R R KRS P8R A S 5 28.1 ghkg, HAER R
AN 53.9%. Mhh, whnKmarsE . hrEa e
TA . WE LMK RS EXET
50 glkg, . mEARSYE RIS L BE A
TR R | BRIRER AL e | kgt a2k +
J& TR AT A& N 50.0 ~ 100.0 g/kg, SR &
JEAR SV . FEVESS AR A | W E ALK RS
+ IR S B E T 100.0 g/kg, AR
PEo PR ZERER, SAEAEL 10 2L B+
JE VAT oA, & B A h e i R B O
PhRZE AR LI | B E LK+ | BRIRER A
JRLTHE, Mk e+ T T RER . TER, b
FIEART IR — 2 A P2 i S ek e
EREED L PEgat . Biiat | HE R
MK - R & R B KRR £

£5 FRTRTHHASBHIHSE

Table 5 Statistical characteristics of average gravel contents in different soil subgroups

+2% T2 FE R FHIRA  H(g/ke) FrifE 22 (g/ke) 5 5 FEU(%)
Z1 4 Z1 4 46 78.1 94.7 121.3
4R pgdk 32 89.3 119.3 133.7
AR (FaR: 1 194.6 - -
KA+ HHEAUKFE L 21 74.1 113.6 153.4
KiE L ARV 54 48.7 65.3 134.1
S (i S 30 59.5 52.4 88.0
E S R S 64 41.6 51.5 123.7
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Table 6 Statistical characteristics of average gravel contents in different soil families
2k +J& R SRR A i (g/kg) FRifEZE (g/kg) 5 5 R E(%)
218 FEVESS A LT 3 86.4 65.1 75.4
AR A e 2 0.0 0.0 -
AR TR A I L 41 81.3 97.7 120.2
AR FEPESE S A R B LL 19 126.5 140.9 111.4
AR WA EL IR 13 34.9 40.0 114.7
ZRAR: FEVESS A AL 1 194.6 - -
WE KL R K RS 6 28.1 15.1 53.9
WE KL THEMKFE - 10 134.8 143.2 106.2
W RKAE Ltk iEt 5 7.8 15.7 203.0
WERKRE L TR KRS L 35 54.0 743 137.7
WERUKRE L ESEREYIC i o 19 38.9 44.1 113.4
et st LR T 1 99.1 - -
RRME# A E3iFe 29 58.2 52.8 90.8
s+ WrthE+ 64 41.6 51.5 123.7
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Table 7 Statistical characteristics of gravel contents in soils with different textures
JoT b S TRA RS TR 53 [ (g/kg) FEHEL TR SR (gke)  FRMEZE(g/kg)
W+ pnive) 0~10 11 1.9 3.4
DR (R 10 ~ 50 18 27.0 12.9
PR - 50 ~ 100 10 73.8 13.3
ZHRR (SRR 100 ~ 300 13 161.8 67.7
RO+ 300 ~ 500 3 328.7 29.2
BRI+ Tk A 0~10 12 1.1 2.7
DERIR A (R 10 ~ 50 9 23.8 10.0
PR 50 ~ 100 3 73.0 20.8
LR 4 (B KA 100 ~ 300 1 118.7 -
et TRRA 0~10 8 0.9 2.5
IR (AT BRAT) 10 ~ 50 10 29.2 103
PR 50 ~ 100 8 78.1 11.0
LT+ (& R EIRA) 100 ~ 300 9 172.6 59.2
2R 4 300 ~ 500 2 417.4 63.8
M+ bR 0~10 2 0.0 0.0
DRRET (SR A) 10 ~ 50 1 18.5
gL TiRA 0~10 23 0.7 23
BRI - (S BRAT) 10 ~ 50 14 29.9 13.0
PR 50 ~ 100 6 76.5 17.9
LW (T KA 100 ~ 300 12 140.6 41.9
Bara+ 300 ~ 500 1 326.3
MR+ TR AT 0~10 1 0.0
IR (R ERA) 10 ~ 50 2 26.3 2.7
PR 4 50 ~ 100 1 56.1
it TiRA 0~10 12 1.3 3.1
DERIT A (R 10 ~ 50 6 30.6 13.0
Rk £ 50 ~ 100 1 99.1
LR+ (SRR 100 ~ 300 1 265.4
it 200 59.0 82.3
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