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BAEETIEAYSHMETERS pH AR ERY

3 ce s ok ¥ [se S A
THEF, BRE, k£ #, LHEF, RF¥Z, x56H, K &, 7 &
(TR B AR =BT I, WEFE 461000)

W OE: WIEUIBP RN 8 pH AV MU MR T R ARG SR, AR BT . @ FERAIRT T AR XL I
URSERH 6 MR B(X)RET 191 A HBHZ0 ~ 20 cm)LBE, W THEBISCRERE . 2. 4. 8. d)&E . pH MIAHL
Fidr i, R Pearson MIZEAMTIES ML AT T T A HE TR GBS pH. AVURZRICR . 45RE, A0, 8.
B BERARRER AR EI0N 1,20, 49.24, 84.80, 1.71 #10.02 mg/keg, ARGHEAR BT, ARG ELZ , DUIRESGERL
ML RREEERZ 5 pH Xk 7.90, SR EARE; AP 17.78 gke, B FER; MESCEAMSS pH. AHURZRIMTE
T WREEOCR, W pH FH0, AR S intasy, ARk et R, Adnmi st oisFHas; MANRFTS, A
SO . GG BRSNS, AUk R TR R

REEIR . AHARIE; pH; AMLET; BEEITER; MM
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Relationship Between Available Trace Elements and pH and Organic Matter in

Tobacco-planting Soil in Central Henan Province
DING Yanfang, ZHAO Fengxia, MI Lin, WANG Haitao", SONG Xueli, ZHU Jingwei, ZHANG Min, HE Jia
(Tobacco Research Institute of Henan Academy of Agricultural Sciences, Xuchang, Henan 461000, China)

Abstract: In order to find out the influences of pH and soil organic matter (SOM) on the available contents of trace elements in
tobacco-planting soil in central Henan Province, 191 typical topsoil samples (0-20 cm) were collected from six major
tobacco-producing areas Jian'an, Yuzhou and Xiangcheng of Xuchang City as well as Chengqu, Linying and Wuyang of Luohe
City, the contents of available trace elements (Cu, Fe, Mn, Zn and Mo) and SOM as well as pH values were determined, and the
relationship between available trace elements with pH and SOM were analyzed by Pearson correlation and curve regression
method. The results showed that the average contents of available Cu, Fe, Mn, Zn and Mo were 1.20, 49.24, 84.80, 1.71 and 0.02
mg/kg, respectively, Mn was generally sufficient, Mo extremely insufficient, and Cu and Zn insufficient in some soil samples.
The average value of pH and SOM were 7.90 and 17.78 g/kg, respectively, which indicated pH was a bit higher while SOM was
appropriate for tobacco-planting. Pearson analysis showed that there were quadratic function correlations between pH and SOM
with trace elements, with the increase of pH, available Cu increased, Fe and Zn increased first and then decreased, and Mn and
Mo decreased first and then increased; with the increase of organic matter, available Cu, Mn, Zn and Mo showed an increasing
trend, while available Fe showed a trend of increasing first and then decreasing.

Key words: Tobacco growing soil; pH; SOM; Trace elements; Correlation
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B A R BARDG, TS S AR .
L pH R ML S R 0 B A RS Z R AE 5 Y
I 2R ), JRE O A N 4 pH ORI BIL S i
TERARES Z [0 F i i O (B TR A0 DXy
T B BIF S B0 AT 4G o DA, AR SCLATHT g 34 R R X
HBFFERS G, i RGERAEFIIE , b A L
SWMEITR . pH M HLBTAY & BRRIE XL Z 1Ay
KA, LU B e A DR b 3 5 008 BRI L e £
AiRtS% .

1 #REFE

1.1 TIEHEARE

R 7 v 8 X F18 e R oo it 2 () 40 A 1% B, 2020
AR RS SRR IR FE VR BTl G 2E . ek, @A
BT ORI 68T, SRR 6 MR (IX), #iE

T 191 MR . 7 b R T ERERAE
SKAE I RO FERE M IR P, SR FARAEIE 5 A5
BEEE, FIATE R 0 ~ 20 cm WUBEE H43, ARIRA
BESL, FEAMRANE R AN EEEL | kg ZE477Hr 0152
B, FNHRARRKNTE, P RFELERE
i B L A% FH A U
1.2 MEmB R A%

FHHAIECK E =25 1 1, V' m)ill%E pH, =
B RR AR AN BGE I E A WL, T2 SR LR
124 ICP-AES LB AR . k. 4. B!,
1.3 #FLE pH. BIRMBUSHETES

EEHEESR
Z M8 (AR TR e A RO O b

i) UTRIRS N SEUS Dy, EA TR A3 pHL. A
PLBCRIA RS TR 7GR 1),

®1 L pH. BHRMNBETRESRITE

Table 1 Grading standards of pH, SOM and available trace element contents for tobacco-planting soil

Bzt /&S +& W = e e

pH >7.5 7.0~75 55~7.0 50~5.5 <5.0

B WL (g/kg) >40.0 30.0 ~ 40.0 10.0 ~30.0 6~10.0 <6.0
A 540 (mg/kg) >1.8 1.0~1.8 02~1.0 0.1~0.2 <0.1
i 3Bk (mg/kg) >20 10 ~20 4.5~10.0 2.5~45 <25
A3 (mg/ke) >30 15~30 5.0~15.0 1.0~5.0 <1.0
i 3UH (mg/kg) >0.3 0.2~0.3 0.15~0.2 0.1~0.15 <0.1
A Bk (mg/kg) >3.0 1.0~3.0 05~1.0 03~0.5 <0.3

14 HELIE

K Excel 2010 F1 SPSS 21.0 % A4E3E17 IR AA 50
WEFE R GE 53T . R FH SPSS FREIRZRE IR %
B; ZHEICECRATIIERZED:, 225 BEKF- P<0.05,

2 HBR5HH

2.1 BUSHETESENHELE

AR E R R R, AR 0.10 ~ 3.68
mg/kg, HMEHN 1.20 mg/kg, (5 96.81% MIKESA
B AL T AR LA _EIKF (R 2)0 VS LS M & s,
BIEIRE] 1.36 mgkeg, HUCRELMBEIR, 551K
1.08., 1.07 mg/kg; {H 3 MEKX Z [RI2EFARE, 90%
DAL AR s A T - B KT, 5 IRk Tk
FE K o VR X AR BH e, FIMEIAH 1.56 mg/kg,
H 90% b ERRE ST 45 - FEKT; HUOER
X, 90% MIFESALTFEEMFRF, X 3.33% 1
FESERZ 5 IR X AR SR, G 2K T 3 X R FH
HA 16.67% MR SA R0 & ik = .

AR S R GERE R, A F 143 ~
184.5 mg/kg, HME N 49.24 mg/kg, 90.34% HIKE kb
FEEMFKFEGEE 2). FEUSEMEE, HERN
32.86 mg/kg, &b TR K3 FREHZ X, y 18.73
mg/kg, 97.62% MIFESAATFFE - WFEAKTF; T
EART BEMAERZ, 2.78% MUAES L B o (87
DLEERH AR s, BIMEIAF] 92.13 mg/kg, UG #H
WX, 4351k 82.72 1 54.49 mg/kg; 3 ANH XA Rk
FEYEAEWER, 29 95.65%. 94.44% il 76.67%
FRE B AL TR E K

A WG AR IE N 84.80 mg/kg, ARMLTE R
H 6.22 ~ 182.24 mg/kg, 99.54% HIFE AL T F 5
FIKF(FE2). FE 3 MK ZER R, SN,
YHEIXRF] 161.98 mg/kg, AbTFHFEKF; B2 FER
A 97.62% I 61.11% HIRE S AL T FKF. 1B
LA it e, $9MHA 113.33 mg/kg, HAS5 X HIEE
PHZESWE; 3 DMHXERIEHA 8.70% MIFESNE
BACEAN, AR FHRFEKT .
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Table 2  Statistics of available trace elements contents in tobacco-planting fields in different counties
fa HURE 55 BIE + bRk AR Ak R 915 H (%)
JLH (mg/kg) (mg/kg) (%) W = i 5 &S

Rl 7 1.08+0.36 b 0.64 ~2.43 33.41 0 0 45.24 50.00 476
M 1.36 £0.35 ab 0.52~2.31 25.79 0 0 17.50 80.00 2.5
I 1.07£031b 0.54 ~2.00 29.18 0 0 41.67 55.56 2.77
BIX 1.41 4 0.63 ab 0.14 ~3.68 44.95 0 3.33 6.67 76.67 13.33
I 50 0.72+0.62 ¢ 0.10 ~2.28 91.63 0 16.67 61.11 5.55 16.67
HEH 1.56+0.40 a 0.34 ~2.02 25.66 0 0.00 8.70 56.52 3478
B 1.20 + 0.50 0.10 ~ 3.68 41.77 0 3.33 30.15 54.05 12.47

EEEVEIS Y 18.73+13.56 ¢ 9.92 ~ 94.06 72.4 0 0 2.38 76.19 21.43
M 32.86+7.88 b 20.9 ~ 53.56 23.98 0 0 0 0 100
24 9.99+3.56d 1.43 ~20.31 35.65 2.78 0 52.78 41.66 2.78
BEIX 54.49 + 54.65 ab 10.17 ~ 184.53 94.8 0 0 0 23.33 76.67
e 50 82.72 + 48.42 ab 10.04 ~ 157.45 61.88 0 0 0 5.56 94.44
HEFH 92.13+29.11a 13.59 ~ 132.72 31.59 0 0 0 435 95.65
B 49.24 + 40.56 1.43 ~ 184.53 58.92 0.46 0 9.20 25.18 65.16

BB jz:507g 56.97 £20.62 ¢ 24.66 ~ 109.68 36.20 0 0 0 2.38 97.62
&M 161.98 £ 13.55a 115.33 ~ 182.24 8.36 0 0 0 0 100.00
4 38.76 £ 13.52d 6.22 ~ 62.12 34.88 0 0 2.78 36.11 61.11
WX 66.56 +20.54 ¢ 33.94 ~ 105.94 30.86 0 0 0 0 100.00
I 50 113.33 £28.44 b 73.33 ~ 157.36 26.53 0 0 0 0 100.00
FEIH 71.18 + 18.40 ¢ 25.89 ~ 100.22 25.85 0 0 0 8.70 91.30
B 84.80 + 48.56 6.22 ~ 182.24 27.12 0 0 0.46 7.87 91.67

AR e 1.42+0.75 ab 0.56 ~ 3.68 53.11 0 0 35.72 52.38 11.90
A 236+193a 0.97 ~7.89 81.46 0 0 2.50 80.00 17.50
e 0.85+0.50 b 0.40 ~ 3.02 59.02 0 13.89 69.44 13.89 2.78
BIX 227+2.06a 0.53~9.94 90.87 0 0 10.00 73.33 16.67
I 50 1.95+1.06a 0.92 ~4.87 57.82 0 0 16.67 66.67 16.66
FEFA 1.40 £ 0.53 ab 0.57~2.92 37.49 0 0 21.74 78.26 0.00
B 1.71 + 1.44 0.40 ~9.94 63.30 0 232 26.01 60.76 10.92

A RUH JEiSS 0.01 +0.005 ¢ 0.003 ~ 0.023 47.31 100.00 0 0 0 0
A 0.04 £ 0.006 a 0.023 ~0.054 17.83 100.00 0 0 0 0
e 0.01 +0.009 ¢ 0.003 ~ 0.056 93.11 100.00 0 0 0 0
BIX 0.01 £ 0.006 ¢ 0.007 ~ 0.040 43.83 100.00 0 0 0 0
I 50 0.02+0.008 b 0.010 ~ 0.041 33.12 100.00 0 0 0 0
FEKA 0.01 £ 0.004 ¢ 0.002 ~ 0.008 51.26 100.00 0 0 0 0
B 0.02+0.013 0.002 ~ 0.056 47.74 100.00 0 0 0 0

T RA/NG PR R [Fl— T8 5 7] R A A 22 53 .35 (P<0.05), T 1A

AR EIIE R 171 mg/kg, ZEALIEH
0.40 ~ 9.94 mg/kg, 97.68% [HIFE S AL F &KL 1
(F#2), FEUBEMERS, AN 236 mgke, HiK
Jed %, 4 1.42 mg/kg, FERMUARAL, 4 0.85 mg/kg,
TIWMEMEFTE; 3 MAIXKBREREA 13.89%
FIRE R = 2 Ah, HAKH X 34k 45 J DL 20 . 18

WL IX B m, YME N 2.27 mg/kg, HUKRIES, K
1.95 mg/kg, FEPHSEARAR, H 1.40 mg/kg; 3 A
X2ZERARE, BT rHSERLEY.

AT R AR 0.02 mg/kg, AEALTE RN
0.002 ~ 0.056 mg/kg(F 2). HHFELIE MRS, 3
{E 0 0.04 mg/kg, HLFE ML 0.01 mg/kg; B
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LI B A 25, Y4 M 0.02 mg/kg , 38 X RN EEFH 4 4 0.01
mg/kg. B LA B R A SES S R AR AR,
BIabF R EK .

2.2 1 pH MENRESEHIE

3 Won, BPHIE 8 pH AT 5.11 ~8.82,
TR 7.90, £ 78.64% B KT 7.5. FE 34
X 25 A RE, pH 57 7.0 Dh b B DISEH 5
i, SHCMImRE2ZE 5 B, A 56.52% WS T
55~7.0EHEZH.

T NG R 17.78 g/kg, ZEALTEREH 8.90 ~
29.39 g/kg, 94.69% MIFESALTF PR, 11 1.98%
1 3.33% FE S ERZ 500 = (5K 3). P78 3 DX
ZERABE, BELEMPEIRE T PEKE, HINA
7.50% A9 FE AL TEZ 7K o SR DI X fe e, (B

ik 22.64 glkg, SHIGBMBEHZESS B2, 3 MEXEE
PHA 4.35%MBE B Z4h, HAWTihE-£F
K- o

23 TEAUSHETES pH MEVNRMXER
2301 MKMESHT BREPAERESHEITE S pH
A HLBTE RAHDC T (R 4) RUT, ARCRMEES
pH ZIH & W EAHDG; AR . EAEHYS pH IR
IEARSG, (HARCHEAR 2 . ARG . FAEH S AL
AR IEAOG AR S A LT R A, ARk
SHEMUTR R AADE, HACHE AR E  FRS5H
ROk A BERIBHY R IEASE, HAS5H S0k B
IEMISE, ARG W EM G AR S R
IEASE, SHEBEAR GG, MR RE; AR
B BERNAR 22 IR AR S IR A OG

#x3 BPLFEAERXTE pH FAEHREESRIT
Table 3  Statistics of pH values and SOM contents in tobacco-planting fields in different counties
Eizgan U R ¥E A 5 REL B (%)
(%) R Bk = i 5w &S
pH fEs7g 8.01+0.11a 7.82~8.30 1.39 0 0 0 0 100.00
| 8.09+021a 5.11~8.28 2.61 0 0 0 5.00 95.00
Feh 8.08+0.44 a 7.17~8.74 5.47 0 0 0 13.89 86.11
B X 7.88+0.76 a 6.12 ~ 8.85 10.03 0 0 0 10.00 73.33
[ 8.49+0.24a 7.80 ~ 8.82 2.97 0 0 0 0 100.00
A 6.83+0.69 b 5.61~8.01 10.08 0 0 56.52 26.09 17.39
B 7.90 £ 0.62 5.11~8.82 5.88 0 0 9.42 9.16 78.64
ZERIN fEis7e 15.75+2.45 ¢ 10.30 ~ 20.10 15.58 0 0 100.00 0 0
(g/kg) EM 15374030¢ 8.90 ~ 22.30 19.48 0 7.50 92.50 0 0
L3 15.08+2.35¢ 11.90 ~21.30 15.59 0 0 100.00 0 0
B X 22.64+6.13a 13.51 ~ 34.38 27.09 0 0 80.00 20.00 0
I 50 18.95+3.36b 14.18 ~29.39 18.75 0 0 100.00 0 0
B 18.90 £4.62 b 8.94 ~ 25.60 24.43 0 435 95.65 0 0
B 17.78 £ 4.59 8.90 ~29.39 20.15 0 1.98 94.69 3.33 0
F4 BHPERTEFNSHMETERS pH B HREIHIHE XS
Table 4 Correlations of soil available trace elements with pH and SOM in central Henan tobacco areas
pH HHLB AR R R AR
pH 1
HHLET 0.365" 1
A7 A 0.112 0.196™ 1
ARk 0.154" —0.086 0.216" 1
B 0.120 0.434™ 0.143" 0.129 1
R 0.148 0.094 0.103 0.048 03217 1
AR 0.101 0.484™ 0.131 —0.002 0.850™ 0.325"
W o* . =R AR AR P<0.05 F P<0.01 i #FKF,

2.3.2 M35 B 191 A~ L HERE IR pH
I S REA 4, 5 10 D—4, Fefs—4 114
B, BUE—E NN AR . k. B BEAIAH

(216, Jr e A 19 24 8cd , A ATHT 00 Bodis 41k
P B A 23 Ak 2 A A RSO T R S pH FA
NGBS
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Fig. 1

K2 B, AR . SHAAT HLT R [l a5 R
FER S, P RBE 0.500 0 U B ARKER . 4R 4R
HEYUREE MG R, MAEA VTR, A
SR | BRIV S R BT ARk S A LR
BIWMAOC R, HRCE AL AE N, AR &t
TR T E B R AR S AP 2 =R 2o
F, MEA LRSI, AR50 A e i Tt
SR EE

3 ihie

3.1 FEABEI

O R A K BT LT EFRITER,
FROCRAA A ORI IIRE, BL—ARrRY, S 4
] RS R A bR, B R A S R R R
P FE, AN M X e =, H A BT 4 I R 3 X
A 16.67% K1 3.33% FIRE S RGRAL T = K
S, AIEEEEAIE . S3Ah, ANEECR G B ET

6.0 65 7.0
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TEAHSHERLZS pHHIX AR

Relationship between soil available trace elements and pH

BERZE, X TAA RO & B BRI, i E A
FHE BRI B AR 24, B 10 X A e A K S
BERLN o AR T F &K, (CHIFE
MFEIRA 2.78% BHIRES R MG =, W25 EaE Y
BCE ke . AR EALL T FE R FARF, B
FhE, LB ZHRIN ARG S, T
ANt FHER AL, DAskE S | e 4 7 (n) 8, A R e AR AL T
EP-FEAKT, FEEMA 13.89% MFE ATk
ZKF, v IRBCH AL . AT BB AR A TR A =
AKOF, BREH R, NS Y A A
32 WERES pHAFHRHNXER

B -4 pH 3R 7.90, FHA I3 AR,
X5 A AT R s — 8, TR SRR
DX = 3R 5 R B Al IR S 1) B W T LA e Nl T Bl
A P2 R T A SRR A T IV MR, 7E pH 4.0 ~
9.0 M HIEHREIEHAERKE, — Mol & BE M
FEHY 14 pH 7E 5.5 ~ 6.5 5% 7.0, (H3% shAf A + 35
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Fig. 2 Relationship between soil available trace elements and SOM
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