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Association Between Exchangeable Calcium (Ca*) and Magnesium (Mg2+) with Other Soil

Properties in Tobacco Planting Area of Northeast Chongqing
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Tobacco Company, China National Tobacco Corporation, Fengjie, Chongqing 404600, China; 4 Tobacco Leaf Branch of
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Abstract: In order to clarify the correlation between exchangeable calcium (Ca®") and magnesium (Mg?") contents with other soil
properties in the northeastern Chongqing tobacco-growing region, and provide reference basis for nutrient management in
tobatacco planting areas, 1 092 typical soil samples were collected from Wuxi, Wushan, Fengjie, Wanzhou, Fuling and Fengdu
using GPS positioning technology, and Ca®" and Mg”* contents and their correlation with other soil properties were analyzed. The
results show that the average contents of Ca*" and Mg?* are 10.85 cmol/kg and 1.79 cmol/kg, respectively, but there are also
deficiencies and uneven regional distribution, 28.30% and 42.75% of the samples are deficient in Ca®* (<6 cmol/kg) and Mg?*
(<1.0 cmol/kg), respectively. Ca*" and Mg®" deficiencies are most severe in Fuling and Fengdu counties, accounting for 40.00%
and 55.00%, respectively. Fengdu County and Wanzhou District have the most suitable Ca®* and Mg" contents, with 42.00% and
36.61% respectively. The parent material is an important factor influencing Ca** and Mg*" contents, which are high in soils derived
from Permian marl but low in soils derived from Jurassic purple sandstone. Ca®* and Mg*" are significantly positively correlated with

soil pH and cation exchange, whereas significantly negatively correlated with total soil exchangeable acid. Deficiencies in Ca*" and
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Mg*" are the main cause of soil acidification in tobacco-planting fields. 1 ~ 2 mm and <0.25 mm aggregates are the key factors causing

Ca®" and Mg?" differentiation, and the formation of large soil aggregates (>2 mm) should be promoted to prevent soil acidification. This

study can guide the management of soil Ca®* and Mg”" nutrients in tobacco-planting fields in the northeastern part of Chongging.

Key words: Tobacco-planting soil; Exchangeable calcium (Ca®"); Exchangeable magnesium (Mg?"); Soil acidification of

tobacco-planting field
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Table 1  Grade criteria of Ca** and Mg®" of tobacco-planting soils
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Fig. 2 Graded percentages of soil Ca®>" and Mg”* contents in different tobacco-planting areas in northeast Chongqing
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Table 2 Correlation between Ca® and Mg”" with other soil factors
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Fig. 3 Ca’" and Mg** contents in tobacco-planting fields under different soil nutrient grade levels

http://soils.issas.ac.cn



\]
&

B IGITAS - FE DG AR AR DX s i A 6 5 I R A G IR PR 52 293

18 & a

B S FIEE 5 (cmol/kg)

s R R o L o S B a8

a

a

LA AL RS FIEE S FE (cmol/kg)

0 R a
A A
R O U S RS . 3 0

%ﬁz_%@k@gﬁgﬁgﬁgé' GpHL B WL EeL MG M G hhE HE

/%r/%v ,Q‘&y %,r N %v &_r ‘f\//{/’ E/J(JA 'H:JA E}KL ij‘%‘ﬁi‘ (‘i‘;ﬂJ_
s ¥ /, // \6%% '%ﬁ ’

BT e RS
4 AELTIESR. £3, TR TIEZREEEEIN
Fig. 4 Ca® and Mg”" contents under different soil parent materials, types and subclasses
oF —— et H ST AR, SRR T

0.25~0.5 mm

Axis-2 (4.90%)

<0.25 mm

s
~0.4 0.0 0.8
Axis-1 (95.10%)
El5 ARNELRARKS DRTRMEE. RSENT
RO

Fig. 5 Redundancy analysis of soil aggregates of different sizes
with Ca” and Mg®* contents

BT EEOAMIERAR 2 ~5 mm B>5 mm B3R
Wokirh, SR PR R, R s HRE A |
BETE>0.25 mm [ K AR AR -1 35 1 s T7E<0.25
mm A RS, >0.25 mm K B Ak
FE T b E BB TR 88% ~ 90%, 2 ~ 5 mm
RIR s iR G5 G A SUREER, 1
A PRSP M R AR, R E>2 mm RHER
AR AR, Afefl L gehRastas, Ao n,
17 81 B ] 0
3.3 BRI TIETHMES . ESENRD
ARWFFTRI, HHEACHEES | iSRS pH MIFH
B PSR IR A, s Sl SN L
ARUVERTIN e o7 — 5. L HEscHikes | B 32
W B MR AR AT, ZE R BRI T gk -3

TE R PRI DU T A5 e R B 4 fe A e i

P LA - eSS | BRI M T A P S AR
TERSE B SRR v S iy o AR [l U 2 [T n]
(E 3), SCHtbes , Beoril 5P 7t 2 — IS
SRR A, SRR B T sg R R T R, S
SEHANEIR S 5 = UCRITR Bk BOC 2% , SRS He kR
SR PRI AR, 3 AR A S R A |
BERRAEWR IS AR AP, st | B 5 dik
Rm EZRER AT« PRI Z W, S5
B BE 5y R KRR 5 S AR R B DO X R B TR
AR A S BUS IR 2 B R 085 | BERS T,
PIGR, SECREREREER Tk, IR
BT RGBS b7, I —Fh St s | Bk i
RTBABIBG . LI A iy, T b5
BT AR B G ,  RBR 3R H A 5 2 PH S 1 B 2L
PR T TR AR, TS e PR & 3 i, L3
TR, L4 CEC e -EHem s fnfit4hnr 52
BIeornane s, e LR E AR,
AWFTE AR, S B S | B — T
AE 25 T IR B B S, P IR LK AR IE
REJT, o3 — 5 T BEAE AT A4 IR B - SR AL R, 1238
SCHAEES | B i S AN LSRR LR, LR T
T8 pH, WEREFRHIAAPLT . A AR,
TSRS | B85 HAD A R R AL Tl RS

4 ik

D)EE PR AR AU AR AR 3 As e PR | BE B it
W, {EAYA 28.30% HI 42.75% HYHLIX Y + AT bk
B BEERZ . AEANIRIE M X 2 ] AR B S | B
GRAERELES, Hh Rl B s bt s | 507

http://soils.issas.ac.cn



294 +

i

555 3%

Y&y, FAHERIG; RS FAE s
PEEG | BEERZ B FAREL T Sk A R A
LR IRFRAL, 7N X e B P B i Rl L

2) BT R A S bR BE T R R,
SHAbS R, & RRKA LT 11
ARG . BES R, RP L aRbE SRR,

3)1 ~2 mm 5<0.25 mm R R ARG 145
EHNERS | BRSSO T, 5 IR A | B
TR REAE, BEik, NCYREERAAE>2 mm 1
TR A RARITE 1

MM pH . BHE FAcHh i S ke . Bt
AR EIEMEER, I HEsc iR B e S —H &2
WETAC, sCHPEes | SRz 25 A AR kY 3
R, FI, M. BRI, ndtirEne |
FEESEREEAL , #b7e T A HR M B g+, X T ek A
pH ¥AHEEE X,

S 3k

(11 &, WAl T35, 5 MBS EEXTEARE i . JEER
e R[], P ERHEFRE, 2011, 32(4): 66-70.

(2] e, BE, RIS, . ARG R I A K R
BEMRISE R[], YEMIARAR, 2021(3): 190-194.

(31 2, MUk, £%, % RFEFRSEZ S EER RIS
KEFAKBZEWI]. P EMEEERE, 2015, 36(2): 60-65.

[4]  XUBh, A, 225, 5. AR b RS B A BE B i K
XA ESEE S s [J]. PH R R AE A, 2017, 30(9):
2065-2070.

[5] Zhang Y T, He X H, Liang H, et al. Long-term tobacco
plantation induces soil acidification and soil base cation
loss[J]. Environmental Science and Pollution Research,
2016, 23(6): 5442-5450.

[6] TEDUR, A5, X0k, 45 B, W, RS & pH
o T G T B0 ) s (1], T ER R, 2017,
38(5): 8-12.

(7] Z=nk, BEHE, EWEWE, A LRI L ST e 5 8
FHAERTSE[T]. R R R, 2013, 19(2): 61-66

[8] RSCHE, wdk, R, . St bl DA M L 52
BPEAH B & B AR )] VLR, 2015, 43(3):
334-337.

91 FEM, BRUFWF, ML, 55, 7R M0 X s et |
B SO R A BT RS2 IR (], ARSI, 2007, 27(11):
4425-4433.

[10] &R/NIF, ZBEE, Wi, % = s LR
PEEG | B OCHE MR MR RRIE B ST ()], 3, 2019,
51(6): 1240-1245.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

(24]

[25]

[26]

(27]

(28]

WS, Rk, AFAR R T SRS M),
Jemt: A E L R, 2008.

S, BRI AL M. Jeat: s ERL AR
H iRk, 2000.

S A IR P E M deat P ER
Jitt, 1998.

FHE, wEWR, S¥, 5. =R EEMIX
FVRGLER BTN [T]. PR R =2 R (B AR, 2019,
41(11): 30-36.

RTE, RULYe, SRR, S5 M R IIRI R 5
T BB A OC R AESE I E RS, 2013, 34(3):
21-25.

BT, U, XK, SE FPLRIER LR A
RSEIAI[T]. I AR 240, 2020, 31(4): 1403-1416.
RN, XV, R, H PO X R R X 3 LR
FRAEM[I]. MWERE, 2018, 51(6): 19-24, 33.

R, KE, KA, . APUTURRAR X E 4 25
R E R[], R ERE AR, 2021, 26(6):
150-158.

iy, Zeakit, SRR, % AREFREAL E 1N
BALBATTERAET]. 3E24R, 2020, 57(5): 1197-1205.
HRHa T, BOMG, K0Py, . PR HLRIE X KRR P R A
20 O I B RRAE I S R ()], R R FLRL, 2020,
41(6): 51-57.

AR, I, RAUK, . H N PR A R g 4R
(R AR - S ORE Hh £ 0 1 Y 0 AR ARE (D). T R R
APAFSE, 2021, 39(5): 216-221.

WA, mAE, ZRE, & AR AR Az
PR NS T RIER R[] K R IRFFR,
2011, 25(5): 224-228, 233.

Wright A L, Hons F M. Soil aggregation and carbon and
nitrogen storage under soybean cropping sequences[J]. Soil
Science Society of America Journal, 2004, 68(2): 507-513.
iR, EREE, MU, S MPURE 3 pH A AR
Fe R R IR (7], M 57 5 AR 4R, 2019,
25(10): 1743-1751.

XA, W T, J2Ae, G TR N AT e M S
Bz (] 73 A R LS R T[], eAsr i, 2022,
36(4): 812-819.

EFEE, M, MER. M H R IER A KRR
WFFTHERR[D]. THE, 2022, 54(2): 211-218.

W= HE, EEZE, F, % %O XA R
HEL AR ST TR {4 BE AT 5T (J/OL). £ 3Esr 4k, 2022:
1-12. (2022-01-28). https://kns.cnki.net/kcms/detail/32.1119.
p.20220126.1724.004.html.

Qaryouti M, Bani-Hani N, Abu-Sharar T M, et al. Effect of
using raw waste water from food industry on soil fertility,
cucumber and tomato growth, yield and fruit quality[J].
Scientia Horticulturae, 2015, 193: 99—-104.

http://soils.issas.ac.cn



