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Abstract

The exchangeable calcium and magnesium content of 338 arable land samples in Lichuan City,
Hubei Province was collected, tested, statistically and analyzed. The results show that the average
point of exchangeable calcium is 2151 + 1646 mg/kg, with an overall potential deficiency, with a
variation of 96~9523 mg/kg, with rich content above 1/4, potential deficiency accounting for
nearly 1/3, and lacking below 40%; the mean value of exchangeable magnesium is 134 + 75 mg/kg.
Extremely deficient level, variable range 11~454 mg/kg, rich level less than 1%, potential lack of
nearly 7%, lack of more than 92%. The distribution characteristics of administrative areas are
obvious, and the trend of exchange calcium is gradually decreasing from northwest to southeast;
Maoba Town in the southeast corner of exchange magnesium is the lowest, and other townships
are the same. Different utilization types and vertical distribution of water and drought are small.
The paddy field is higher than the dryland. The average value of exchange calcium and magnesium
paddy field is 2351 mg/kg and 154 mg/kg respectively, and the mean value of dryland is 2073
mg/kg and 127 mg/kg respectively. Exchangeable calcium low mountains > high mountains > two
high mountains are all 2150 mg/kg up and down; exchangeable magnesium two high mountains >
low mountains > high mountains, about 130 mg/kg. The exchange calcium of arable land devel-
oped by different soils and mothers is quite different, and the exchangeable magnesium is small.
Exchangeable calcium brown soil > lime soil > rice soil > yellow brown soil > tide soil > purple soil >
yellow soil, exchange magnesium purple soil > lime soil > rice soil > yellow brown soil > tidal soil >
brown soil > yellow soil; exchange calcium river alluvial > carbonate Rock > Quaternary clay >
purple shale > quartz sandstone > mud sand shale, exchangeable magnesium purple shale > Qua-
ternary clay > carbonate > river alluvial > mud sand shale > quartz sandstone. In a statistical sense,
exchangeable calcium is significantly positively correlated with exchangeable magnesium, pH, to-
tal nitrogen, quick-acting potassium, organic matter, effective copper, cadmium and arsenic, and
significantly positively correlated with effective boron, and significantly negatively correlated
with effective phosphorus and effective iron; exchangeable magnesium is significantly positively
correlated with pH, effective boron and effective copper, and Phosphorus, effective iron, selenium
and mercury are significantly negatively correlated, and significantly negatively correlated with
chromium.
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2.1. WEXEER

RN AR PE F b, B 2 B R AR BT A, AR Ll AR BRI (L A F ARSI, JETL. VLR
Pt BEpgilih, ey, FERE. LR B AR AT A AR, 120 AR TR BRI E, o5 E AR
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=PEL M AR BT KAHAR. FEALEEEALLs 29°42'~30°39", K 105 km, JEILH: AR PEAEES 2R
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Table 1. Soil sample testing standards and methods

F 1 EHRURES A

=] il pTgE] R b v Ry 2
1 TR B NY/T1121.13-2006 CTRERRRE, RT3 66
2 pH NY/T1121.2-2006 (L R7RS
3 AL NY/T1121.6-2006 HEETRW - MR, KRk
4 Bl NY/T1121.24-2012 H 3l &0k
5 A Rk NY/T1121.7-2014 AL - SRIEHORIE, Pt Tk
6 T NY/T889-2004 BRI I, KNG L
7 A 35 NY/T1121.8-2014 BKSEHL, 436 e RETH R R-H b
8 A BB NY/T890-2004 DTPA B1%, FEFWIRsJ6iaREE
9 B NY/T1104-2006 EER - =SS EEN, R0k
10 N GB/T17141-1997 R - THIR - AR - S AR, A BRI
11 MR AT GB/T22105-2008 R - IR AR, R TRk
12 2 HI491-2019 KIG R TR 66 BV
13 KHE NY/T1121.4-2006 E2\WARFS

24. TN HERBIRG T 24

A [E 0 AT A BRI A BRI 2 (R 2), HEAE SRS e =L B R RIK S &
FEA: A SEE RS E S RARME], FRE PRI FHE 2 B N 250, 50 mg/kg; B (AL
AR E AR bR 2 GbRAE) (SEFHIE[2018]16 *5); C Bt HELRL 2 7t B 25 9L 55 [ 6] 73 Zihn it s D il
44 MR N BRI 198 0 A BB REEE (7] bt . A IS B 4y A fe % C. D AT ME4T 43 2
A, WET B; TMMEEERRA, C. DEY. SRIEEER, ZEST A BT B.

F 1 TS0 e SAFRFAEA S BN W i PG BEARARL, (R @I AEEEIX, #iidE B (1AL Bt )i =
WIFEFR 7 FARAEY FATVEMN, 1~5 WA NARFEE . F5. BERZ. sz HEk, DUIEm ki
TS BEFE BRI . FF EMREE[10]H<10% 5L 7 10%~100%H 15 5 >100% 45878 7K1 73 A8
FRE. A (B RS EG R R SHRAE S B, Excel TEEUR ST AR M 43 BIEAT IR
X3 2 BUF AN R A AN) . AFEFHER, 22K b BEE B S 0 RK i H Gt #
TR MRS B AR IE . OKRAME . W2 bRtk B 7 REGETE bR, DA RIEMER B E &
g H BRI B AR5 AT, 43 T AN 5] ) A8 445 8 1 = iR V0L

Table 2. Classification standard for exchangeable calcium and magnesium in soil

2. DRSS RARE

' T H 14 2% 3% 4% 5%
M, mg/kg >2000 1000~2000 250~1000 100~250 <100

A TN mg/kg >200 100~200 50~100 25~50 <25
RS me/kg >3500 (2500~3500] (1500~2500] [500~1500] <500

. etk mg/kg >550 (400~550] (250~400] [100~250] <100
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SHAEES cmol/kg >18 (10~18] (6~10] [3~6] <3
FHPEEE cmol/kg >3.2 (1.6~3.2] (1.0~1.6] [0.5~1.0] <0.5
SRS cmol/kg >18 (10~18] (6~10] [3~6] <3
Z ek E cmol/kg >2.8 (1.5~2.8] (1.0~1.5] [0.5~1.0] <0.5

SF sk s

I

F T B R A R

K i
8 4 0 8 Miles + SRR
N — Czhias

Figure 1. Distribution map of sampling points for exchangeable calcium and
magnesium in farmland in Lichuan City

B 1. )R R ISR R RN T

3. ZRE S
3.1, Fl)|I# b3 iRe5 R & B RATHIXE 53 T 4

T I A8 5 8 5 & S O3 A LA 3~5 o A8 4 VAT RUALI5IME 2151 + 1646 mg/kg, ALl 96~9523 mg/kg,
W5 RE 76.52%, LR FEUEACES 14 DB, BESRZ ST 173, $tZ U 0% B &
S EAMRHO A Mk, JotE. BOE. IR, VR, WEL R EE. 2. HE. ek &
P B, WV AR RIS . L JGEPH R S B, BIRE, HE
BIBTERZ .
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T AN 134 + 75 mg/kg, APNE 11~454 mg/kg, B5H 2% 55.97%, TR, FEHKT
AR 1%, BAEBRZIT 7%, = LT KEEE 92%. & 2@ bmaRHM . BEE. o, i,
B, . EE. B, ek BB WEL R VR B, BB TR, He 2 E B

THRZ K.
Table 3. Statistical analysis of exchangeable calcium and magnesium in cultivated land of various townships in Lichuan City
(%li/.k g$)|JJ 1T & 2 EHH MRS 7R me/ke
. #%n%. ¥l N /ME & FrifEZ 5 R %
a ¥ Cca Mg Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg

FINTH 338 2151 134 9523 454 96 11 9427 443 1646 75 7652 5597
WpsE 38 3136 162 8348 424 626 59 7722 365 2380 96 7589 5926
PR 8 2214 104 7159 226 553 53 6606 173 2322 58  104.88  55.77
R 26 2027 149 4907 227 622 67 4285 160 973 46  48.00  30.87
n"E S 29 2247 120 8269 290 589 42 7680 248 1478 48 6578  40.00
FEIEH 21 310 44 1071 147 96 11 975 136 233 34 7516 7727
PTG 36 2476 151 8822 303 656 64 8166 239 2001 51  80.82  33.77
a7 32 2468 171 6998 336 679 60 6319 276 1490 71 6037 4152
WiEZ 12 2374 100 6837 140 745 64 6092 76 2049 25 8631  25.00
4] 4 28 1997 129 4846 302 735 47 4111 255 1038 72 5198 5581
EEH 29 2142 140 4905 338 594 49 4311 289 1020 75  47.62  53.57
SCAHEH 29 1745 121 3796 356 585 30 3211 326 940 67 5387 5537
TR 17 2535 165 9523 454 973 61 8550 393 2242 122 8844  73.94
R 33 1740 121 4039 405 439 35 3600 370 988 70 5678  57.85

Table 4. Statistical table of frequency of exchange calcium grading in cultivated land of various towns and towns in Lichuan

City
= 4. FITHE 2 EHF T RS RINESIT R
L ERTE WEE By paFiR = H i
a A % A % A % A % A % A %

FINH 338 100.00 45 1331 48 1420 105  31.07 121 35.80 19 5.62

isE7ZEel 38 1124 13 3421 5 13.16 7 18.42 13 3421 0 0.00

R 8 2.37 2 2500 0 0.00 1 12.50 5 62.50 0 0.00
HEH 26 7.69 2 7.69 4 15.38 13 50.00 7 26.92 0 0.00
nE S 29 858 3 1034 6 20.69 8 27.59 12 41.38 0 0.00
EHE 21 621 0 0.00 0 0.00 0 0.00 3 14.29 18 85.71
HWiEE 36 1065 6 16.67 1 2.78 18 50.00 11 30.56 0 0.00
mMIFZ 32 947 4 12.50 7 21.88 14 4375 7 21.88 0 0.00
WiEZ 12 3.55 3 25.00 1 8.33 2 16.67 6 50.00 0 0.00
Mg 28 8.28 3 10.71 5 17.86 7 25.00 13 46.43 0 0.00
VEEM 29 858 4 1379 5 1724 11 37.93 9 31.03 0 0.00
4 29 8.58 1 3.45 6  20.69 9 31.03 13 44.83 0 0.00
2 17 5.03 3 17.65 1 5.88 7 41.18 6 35.29 0 0.00
BB 33 976 1 3.03 7 2121 8 24.24 16 48.48 1 3.03
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Table 5. Statistical table of frequency of exchange magnesium classification in farmland of various towns and towns in Li-

chuan City
F 5. FITHE S ES TR ES RINES TR
FE L & e BIEGR = (72 TS
78 A % A % A % A % A % A %
AU 338 10000 0 0.00 3 0.89 22 6.51 190 5621 123 3639
Il 38 11.24 0 0.00 1 2.63 5 13.16 17 4474 15 39.47
RIK 8 237 0 0.00 0 0.00 0 0.00 3 37.50 5 62.50
WEA 26 7.69 0 0.00 0 0.00 0 0.00 21 80.77 5 19.23
WnEZ 29 8.58 0 0.00 0 0.00 1 3.45 21 7241 7 24.14
M 21 6.21 0 0.00 0 0.00 0 0.00 2 9.52 19 90.48
BEE 36 10.65 0 0.00 0 0.00 2 5.56 31 86.11 3 8.33
e 32 9.47 0 0.00 0 0.00 6 18.75 22 68.75 4 12.50
WEZ 12 3.55 0 0.00 0 0.00 0 0.00 5 41.67 7 58.33
HtRiE 28 8.28 0 0.00 0 0.00 2 7.14 12 4286 14 50.00
HEE 29 8.58 0 0.00 0 0.00 2 6.90 17 5862 10 34.48
e 29 8.58 0 0.00 0 0.00 1 3.45 17 58.62 11 37.93
T2 17 5.03 0 0.00 1 5.88 3 17.65 6 35.29 7 41.18
BERE 33 9.76 0 0.00 1 3.03 0 0.00 16 4848 16 48.48

3.2. )| # b 3R ST IR B E S RHE

RN = o X, AT 800 m oMK IL, THIAA & 7%; 800~1200 m By =i, AR
0 41%; 1200 m LA B @, THRY 52%. BB e s A En X, il =& &l
b 5 EEZ8 10% 40% 50%.

ANTFIGAR DX A8 e VA B AL ME ZE AR (R 64 38 7)o ZSHMEESIRIL > mih > &, 78 2150
mg/kg BT, #AATFEEAKFE: WAEMBIE S, Sl MERT 500 mgkg; #vHHEER, H
R IR HEZE FIAR e R K. cebe 8 il > ikl > mi, 7E 130 mglkg A4, ATz /K
WRAB W2 BRI AR PRI PRI, B A& S, 8 7 BoR, AR XIRAS e e A5 AL Hh o A AV T
B AEh = K, R LS 2 13, mILB R HIT 30%. B2 i R R
I ARAE SR Z LR 7K A% L X 96% (B2 Bk 5 1/4), —@nliiid 91% (B 1/3), @il X 5 93% (1%

Bl 44%).
Table 6. Statistical analysis of exchangeable calcium and magnesium in cultivated land at different altitudes in Lichuan City
(%lgé.k %JJIIHEZ:E*}’&?& Xt it 3 et §5 8% G it 7 ak me/kg
R BE e N B bt 25 RH%
75 £ Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg
fikih 58 2174 136 8348 335 106 11 8242 324 1966 62 9042 4585

el 196 2145 138 9523 405 96 15 9427 390 1569 79  73.18 57.14
i 84 2150 124 8822 454 656 48 8166 406 1599 74 7439 5939
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Table 7. Statistical table of frequency classification of exchangeable calcium and magnesium content in cultivated land at
different altitudes

% 7. FRISREEMHELRITEE RO RARG %

R e 5 R = Bz A0S

A % A % A % A % A % A %

R

7

M ol

&1L 58 17.16 10 17.24 3 5.17 19 3276 19 3276 7 12.07
Ca @&l 196 57.99 25 12.76 33 16.84 62  31.63 64  32.65 12 6.12
il 84 24.85 10 11.90 12 14.29 24 28.57 38 4524 0 0.00

ikl 58 17.16 0 0.00 0 0.00 2 3.45 41 70.69 15 25.86
Mg &l 196 57.99 0 0.00 1 0.51 16 8.16 108  55.10 71 36.22

Ll 84 24.85 0 0.00 2 2.38 4 4.76 41 48.81 37  44.05

3.3. i)l th 3254t $5 5% 7 51l A 2B I + 3K =5 (8] 43 T FAE

FINEIEE 9 3K, KHERKFE L, FHE %R E R E M 50 AARIE500 m DL E). EiRiE
(800~1500 m). ¥{IHEB00 m LL'N), ERMIRASMAIA KL B L, o4 TRGEMNFERE L, DAL EZEH
IR B AR, JE PSR, AR N RRAE . & R 2R S H O B 3.75%. BUERIE 57.05%.
R 16.83%. &0+ 14.59%. 1K+ 2.03%. ¥+ 0.04%. KFFE 5.69%. Fm+ 0.01% (739 H). BP*F
1 0.00% (200 i7), FHAFEHTHFL 5B B 3.54% BEATIR 42.18%- FRIE 6.56%. K1 9.48%.
FARA1.81%. 1 0.27% KFEL 36.15%.

ANEIRFH SRS () S8 e VA RS2 /K v T R (2 8 K 9)o IR MRS SE A AL T I fE B = 7K,
AR5, K 2351 + 1618 mg/kg (n = 95), A2ME 585~9523 mg/kg, £ UL EZ Y 30%, BEHRZ 5 40%,
Bz LT 5T 30% (EkEh); 544 2073 + 1653 mg/kg (n = 243), A80E 96~8822 mg/kg, =& LA L. W1EH:
ZHARE 30%, SRZ UL 45%. HMBIMER L TR =K, hEEE R, KH 154 + 67 mg/ke,
A5G 49~361 mg/kg, TTF & LA LA, IEERE L E 10%, 90%AHEE = LLUR /K5 Fih 127 £ 77 mg/kg,
NE 11~454 mg/kg, FEEN 1%IEZ, BIERZ 5%I% 2, il 90%4 TH = LU T K.

Table 8. Statistical analysis of exchangeable calcium and magnesium content in different soil types and utilization types
%ngs/k g%ﬁ]i?é&ﬂﬁﬁ KRIZMMIEE LB LT TR me/kg

H B /N e/ ME W bRk 5 R Y
% Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg
KAEL 95 2351 154 9523 361 585 49 8938 312 1618 67 6882 4351
-+ 122020 113 4849 356 589 30 4260 326 1233 86  61.04  76.11
i 16 897 80 3382 167 106 11 3276 156 957 46 10669  57.50
HREE 144 2038 123 8348 454 96 15 8252 439 1622 77 7959  62.60
AR 19 2800 158 6642 424 626 59 6016 365 1944 97 6943 6139
s 38 1844 161 4178 366 645 61 3533 305 801 66 4344 4099
feige 14 3456 96 8822 176 1176 52 7646 124 2799 35 8099  36.46
E 243 2073 127 8822 454 96 11 8726 443 1653 77 7974  60.73

+2%
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Table 9. Frequency statistics of exchangeable calcium and magnesium content classification for different soil types and uti-
lization types

9. FRILERFIRLBAZ RIS HE S BN RINR G R
e FE R Z = et

FIFgmy PR

JT
X4 B4 % A % A % A % A %
KB o o, Ca 131368 16 1684 38 4000 28 2947 0 0.00
Kt ' Mg 0  0.00 000 9 947 67 7053 19  20.00

Ca 1 8.33 16.67 4 33.33 5 41.67 0 0.00

0
. 2
i 12 3.55
0.00 0 0.00 1 8.33 4 33.33 7 58.33
2
0

Mg 0
N Ca 0 0.00 12.50 0 0.00 7 43.75 7 4375
THIE 16  4.73
Mg 0 0.00 0.00 0 0.00 7 43.75 9 5625
. Ca 18 1250 19 13.19 41 2847 54 3750 12 833
HIFE 144 4260
Mg 0 0.00 2 1.39 7 4.86 67 4653 68 4722
Ca 6 3158 3 15.79 3 15.79 7 36.84 0 0.00
R+ 19 5.62
Mg 0 0.00 1 5.26 2 10.53 9 4737 7 36.84
Ca 2 5.26 4 1053 18 4737 14 3684 0 0.00
Lot 38 11.24
Mg 0 0.00 0 0.00 3 7.89 30 78.95 5 13.16
N Ca 5 3571 2 14.29 1 7.14 6 42.86 0 0.00
iz 14 414
Mg 0 0.00 0 0.00 0 0.00 6 42.86 8  57.14

Ca 32 13.17 32 13.17 67 27.57 93 38.27 19 7.82
Mg 0 0.00 3 1.23 13 5.35 123 50.62 104 42.80

B 243 71.89

ANTR] L2 b A P A MM 2 R R A MR ZE R A NG 8 4 9). ACH AT KRIE 3456 +2799
mg/kg (n = 14), A0E 1176~8822 mg/kg, — AT F&E L b, WERZ 5 7% 2, = 5T 43% (Gik
BY); KA 2800 + 1944 mg/kg (n=19), 7B 626~6642 mg/kg, F &L EUT—2F, WHERT 15%0%%,
=T 37% (o) AKFELIKHE, CIERIHER R RUR; TR 2023 + 1622 mg/kg (n = 144), “ZiE
96~8348 mg/kg, F & LA B 1/4, IETEGR Z 15 30%, H = DL NI 45%; 1 12020 + 1233 mg/kg (n = 12),
A5 F 589~4849 mg/kg, £ F LLE 5 1/4, BEGRZ 15 1/3, k=Bt 40% (AL HY); 21 1844 = 801 mg/kg
(n=38), Bl 645~4178 mg/kg, F& LA LM 15%, i —FBEZ, I 40%E = (JoMEh); 51 897 +
975 mg/kg (n = 16), Z2ME 106~3382 mg/kg, 12.5%F 5, 87.5%Ek=LIF.

TS 161 £ 66 mg/kg, ZTNE 61~366 mg/kg, = UL NHIT 92%, HABAERE, AK1
158 + 97 mg/kg, AFlE 59~424 mg/kg, £ 5%FE, 10%BAEHRE, =L FHEIT 84%; KRE+ K H;
BERIE 123 £ 77 mg/kg, PR 15~454 mg/kg, F& 1%IE2, EIERZIT 5%, = LLUTFIT 94%; #i+ 113
+ 86 mg/kg, A& 30~356 mg/kg, G = LA 92%, HEARTEFEGR Z ; #73E 96 + 35 mg/kg, AL 52~176 mg/kg;
HIE 80 + 46 mg/kg, ZPE 11~167 mg/kg: FRIEAIE A AT B Z LR,

3.4. )| #3344 S5 % A I A - B} R 228 53 A6 4 iE

AN LR B (BEE) R B IR A . R TUE . RETUA . AEbs . BN . W
s 6 K25, REMIIEEEHN: 51.86% 17.32%. 16.21%. 12.89%. 1.08%. 0.64%; b5k
HEE A 60.22%. 15.30%- 14.86%. 6.44%. 2.77%- 0.42%; /KH SEE05A: 17.43%. 21.55%.
28.43%- 13.61%. 8.53%. 10.44%. FHi 60%LL FABRER A K E, R ITUA L EATUA R E 5
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15%/i4s & RCEBERUR B K S 5104, 26
Z Il

AR BEIF K E M A e R S 50 22 S 80K . SR BE I BU/INGER 104 32 11)0 A2 He A5 IT it v AR
2532 +2039 mg/kg (n = 21), A& 589~9523 mg/kg, F& LA LI 30%, IEFEGR Z 1T 40%, 1/3 = (o)
BREZ 64 2465 + 1806 mg/kg (n = 130), ZSIE 542~8822 mg/kg, F- LA LT 35%, WAEERZE 28%, =
T 38% (Totll): HPULLEE 1 2461 £ 1559 mg/kg (n = 36), AFHE 594~7958 mg/kg, 1/3 F&LLLE, 1/4 &
Z (MY, HARBAERR = S ETTE 2077 £ 1050 mg/kg (n = 71), Z81F 645~6659 mg/kg, 35 P LIl 1/4,
A, B 140 AP A 1658 £ 1589 mg/kg (n = 24), ZFliF 439~8269 mg/kg,
FELLE 12.5%, BERZIT 17%, =L N8B 70%; YRR TUE 1385 + 1538 mg/kg (n = 56), Z20E
96~6998 mg/kg, F& LA 20%, WETEERZ 12.5%, = LLTIE 70%.

THMEBEEOTUE 170 + 64 mg/kg, ZZIE 61~366 mg/kg, T R2%AGRZ LI, HANBAERZ, 5
DUt 141 £ 69 mg/kg, Z8NF 49~330 mg/kg, IT 90%FEGRZ LLR, HANBERT, MIRhE 13375
mg/kg, ZZNE 37~454 mg/kg, T 94%TEERZ LR, IFE B Z 30T 5%, HA NEE TP A4 130 + 82 mg/kg,
S E 30~356 mg/kg, = DL T 90%, HA AIBIEER = Y i iP T4 105 + 84 mg/kg, 281 11~405 mg/kg,

TUA KRB ML 30%, HERHRAEENE 8%~22%

Bz DU 91%, T%HERZ,

BRZ LT

/\%j‘jz'zf'a:

JEWP A 101 + 41 mg/kg, ALME 35~177 mg/kg, 4N

Table 10. Statistical analysis of exchangeable calcium and magnesium content in different soil parent materials (mg/kg)

F10. TEREBERIRMEITHS BRI 2175R mg/ke

BIE ONI e/ ME W% Wit 22 5 R %
B TH
Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg Ca Mg

LBt 36 2461 141 7958 330 594 49 7364 281 1559 69 6334  49.11
WA 21 2532 130 9523 356 589 30 8933 326 2039 82  80.52  62.80
Rk 56 1385 105 6998 405 96 11 6902 393 1538 84 111.09  79.93

RN A 24 1658 101 8269 177 439 35 7829 143 1589 41 9588  40.83

WIR th s 130 2465 133 8822 454 542 37 8281 417 1806 75 7328  56.19

NS 71 2077 170 6659 366 645 61 6014 305 1050 64 5054  37.97

Table 11. Statistical table for frequency classification of exchangeable calcium and magnesium content in different soil par-

ent materials

F= 11. TR R EESESRINEGITE
) B P2 7 W+EE FE BESZ (72 Pl
& BER =
A % A A % A % A % A % A %
Ca 5 1389 7 1944 15 4167 9 25.00 0 0.00
HEULELE 36 10.65
Mg 0 0.00 0 0.00 4 11.11 22 6l.11 10 27.78
} Ca 3 1429 3 14.29 8 38.10 7 3333 0 0.00
MR 21 6.21
Mg 0 0.00 0 0.00 2 9.52 12 5714 7 3333
: Ca 5 8.93 5 8.93 7 1250 21 3750 18  32.14
BERTE 56 16.57
Mg 0 0.00 1 1.79 4 714 19 3393 32 5714
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gk

Ca 2 8.33 1 4.17 4 1667 16  66.67 1 4.17
AgERb A 24 7.10

Mg 0 000 0 0.00 0 0.00 11 4583 13 5417

Ca 24 1846 21 1615 36 2769 49 3769 0 0.00
TRER Eh A 130  38.46

Mg 0 0.00 2 1.54 6 462 69 53.08 53  40.77

Ca 6 845 11 1549 35 4930 19 2676 0 0.00
ROTUA 71 21.01

Mg O 000 0 0.00 6 845 57 8028 8§ 1127

3.5. F)I i3RI SE s X R S MANR. pH FHIEX S

iz il Excel 11 CORREL BRI K RE(), AR z=rIN-1 G HE 2 fHi(n > 30), FHiEH%E
MER IEAS 23 A 1 X ] 5 BB 2 NORMINV (A EE A 0.05/24 0.0172, FARFERMEN 0, FaiEZEN 1)K 2
1 95%- 99%lIf FHE, XF 338 ML LAFACHMEESEE X pHY AR KREITH. WMEILKR. . ELE
Je IR E AT M T, AR 12,

Table 12. Correlation analysis table of exchangeable calcium and magnesium in cultivated land and its correlation with pH,

organic matter, etc

=12, MRS RS HE pH. BIRFHEX SR

A S 5 r
Ak 0.36936
pH 0.73845
2R 0.15515
A R —0.23833
TR 0.14226
BT 0.18760
A 3 0.11942
EER Ve -0.01850
EERVES —0.24897
A R 0.23398
R 0.01298
il 0.08499
% -0.04122
i 0.23147
et 0.06389
it 0.16791
7’ -0.01885
AE 0.03409
MR 0.0286

z
6.78057"
13.55617"
2.84822"
-437512"
2.61156™
3.44384™
2.19225°
-0.33961
-4.57049"
429522™
0.23820
1.56028
—0.75664
4.24931"
1.17288
3.08233"
—0.34605
0.62588
0.5243

A bk Bk

5

AN

pH
R
A Rk
T
AP
A X
AR
ARk
A R
ARk

*
HiE
R

r
0.36936

0.53023

—0.08928
—0.25733

0.07770

—0.03856

0.14113
0.05984

—0.14934

0.16024

—0.02834
—0.15373
—0.12212

0.01610

—0.10050
—0.03667
—0.22778

0.04374
—0.035

z
6.78057"
9.73376"
-1.63896

—4.72402™
1.42638
—0.70780
2.59077"
1.09848
—2.74154"
2.94162"
—0.52032
-2.82215™
—-2.24182"
0.29550
—1.84484
—0.67309
—4.18153"
0.80303

7E: F NORMINV 4 20.05. z0.01 23 H129-1.95996. —2.57583.

“*

R ¥ B N IS CATE N A TE
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MGEitee g CER, PP ERS 528t pH. 2% A, AP, ARG, . o
EREF LR, SHMMRERE LA, SA00. AREkERREE IS, SHENE. ARG, .
B B R EL IR SRR pHL A AR AR IEARSS, A A
MR il REWREFETMR, SWEREIMX, S2%. &M, AR, ARG AR, @,
By Wb A WS AR SELAE[6]10] BTN M HH A M B e pH AR SRR IR FUAS A R 18 5
S SCEE 30 e el H A MM A B A pH BOARSGIE L AZH RS 5 e A R VERE 7T A B B 4 18 s
%2 B3 S [ 2D DL FAH M AZ HE 5 BE 4 8 BRARAH SGVERT ST 45 RIS A AN IR, B S R 495 5 R R A B 2 A 2 2
FAHDG, AZHMEBE S AR 2 IEAERE, 58 BB EFAHG: N r 2 [HRRNE, 3% pH X5
FAGBEI IR, X 5 XN EE[ 110 5 M AR A R L S (R T 2518 — B

4. it
4.1. S TEZHMEEESEERAR

AR I R R [ 7100 FE A 3P A5 O 1590 mg/kg AR 50~5124 mg/kg, A8 P85 204 mg/kg AR F 2~697
mg/kg; FER[STMH AL 2170 mg/kg, ZHNEEE 217 mg/kg. BT PURE N [3]75% [E 22 #e 45
223 mg/kg. AFME 10~1005 mg/kg, AZHEEE 228 mg/kg. ZPNE 9~1095 mg/kg: | AR Ik = MAHLIX 4561152
k45 1200 mg/kg. APME 2~5094 mg/kg, A HtEEE 73 mg/kg. AR 1~1042 mg/kg; StHN[6]0H HAS ik
58 2340 mg/kg. AZNF 266~9286 mg/kg, AZHMEEE 156 mg/kg. ABME 12~666 mg/kg. ZAGIKIILFH[ 218!
TSy 3252 mg/kg, HPEER 429 mg/kg. ARIEBIIVLIREZ 512 HPEES N 3932 mg/kg, ZZHtEEE 701
mg/kgo FRIE AT VAL B B A B AR AL 1] PG R D FEAR A 3A o R )1 Bt S e v 5 5 B PO FE A >, T
A4 B 5 B N O P S B

4.2. ¥R BNEARKS

WA TIRP I RS T, WS EFEZ R RRE R [12]. R 6 Fh: 2t B (B
E RS TUA KB IR S MG B 5 A AR, MOT o AR L TR Eh s SRR R 5 AH X i
(IRETR B 38 40 MRS W2 i o B 2RI [3] [5] [6] [7] [8] [11], et ot -3 58 e M5 5 5 B R
BOK, 3 pH MURHAZHAG B AR, RHHBERRIL R, A TR, R, b
WA HANE RS B AR B = o B AR 7 IR RS AR AS B S SR RO, A B s
AR HAEERE . AL, R SR A FAE A ST e . SRR BT AR ORI 4], R
JUHER, FNRINERHS AR A A TR, BENE. By IEE 7> 258 4 U 1o B EYS . 5 BEmE LS,
At N -3 ) S B BT T D s BRSCAE A B E RO R M R AR R AR L, A
e T E 2 M BRE IR XA TR SR MRS B BRI

4.3. {EIRZ SRR EZAER R

SREGI,  ARAREE b R AR P TR 2 B, & R R AR AR, FEMI/EYIXS K 7 MR 7 IR, A
I, AEVIR IR SR B (T PRS2 B, IR S RIS SR B R AR SZ B, M R ) IR A K AR
Bo BIEREPAMEYACHIERE T A HURR, AT EYIRA pH RIZhR, AT DUEE Gu R iR L 2 1T
EEYIE 28 . P REIRAR R A BRI A 70 B, AR TR IR 3 A . 45 58 & T IR IiE A,
AU B R P R T 2 O E . SIS AL B SR T WA TEPUER, W DL RR I g R
ABET PN T L 2 E . K, ERRME I A K R e A B A R
ESAEVEMIPR A T B AR TR A S TR B BB AL, (EMIR N a2, DI SRES IR B e EARAR . T
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AR A . VBB, AKE L, RN, RIALZLE, Ym-GmiEss, Mgk F#iEEae,
WA /N, 25 AR AN IR T AT AE TS, A s B o I GE S 45 SE AN R 1]

BEIR M SR R A R AL RSy, SR AIERA EEER, S, NRERRTTaER, S &1EH
TEBAT . BEE TR Z IS, BEINEEEE N, AR TR . k. b, RAREES
NHEAT, BEATHEVEYIAR N BESS B AL S e AR R . BRIk, BEXTBR KA S EAR T . TRV Py R e
YER YR EEERER . BECReEH BN A E A& K. R, JHRMEY e B AEvT 58 m H 5 &
BERE MR RR L B BTGk, DR it PO R B AR R TR X s RIS . BEREAR B EMIR N iR A T C
FITE R, $2 SR 2 SR RS A i . BRIE e 5 FE S B (B0, 45 B S) A RS PR, 1 £ it AT AT,
2B GSVEDIRTBE RO . [EIRE, 3o Bt FH A AR B A T I e S B 2 B M A E R B R e . BEAEAEDD
RNE S RN, WG AEE SR, BUEERT, LRI P ZRr A b, Jo UMk Est, HE R
WE, JREN, AN AR R, LSO LR AR N O IRAE, T B B2 R, R s
AR
5. &ig
51, FIBHEZ RSB THRREAHERRAR

T SALIME 2151 mglkg, ARG Z K. FE L EKEAR] 30%, WEGZ T 30%,
Bz DU IS 40%; 2 EIENZE 2826 mg/kg, ML, JulE P T HEE K, BICE X AT Ek
K, He SHEATHRESZ/KF, 2L AR FRA @S . THRMEESELE 134 mgkg, AATELZ
KFo FEAFAL 1%, SRZLUNHEIT 92%; ZHHMEME 127 mgkg, BREIAFHEKT, Heg
AT = K
5.2. Fl) i3 iGERBEE D HERB

MRy . il AT A AL ERLE 2150 mg/kg B R, A TFBEERZ KPRl > &l >
T, HEREUN, BEKBEN 29 mgkg: THMEEE 130 mgkg A, MTFBRZKF. @il > K
> wil, ZRBAK, BIMEWZEN 14 mg/kg, A W22 4B IR BRAR T FEA .

5.3. KEARRFIA LB R IEEERB

MRS A A A R K S T R, a2 MK 2351 mg/kg. A 2073 mg/kg, ARALFIETE
B2 K A HMEBEKH 154 mg/kg. FHb 127 mg/kg, #RALTHRZ K F.

5.4. RELFEMMITHRMITERRA, ZHRMEENEN

A A IE(3456 mg/kg) > F K 1(2800 mg/kg) > /KAE (2351 mg/kg) > FEERIFE(2023 mg/kg) > #] +
(2020 mg/kg) > H 1 (1844 mg/kg) > FIE(897 mg/kg), WMEMZE 2559 mg/kg; LHPEEEL B L(161
mg/kg) > £ K +(158 mg/kg) > KFE1(154 mg/kg) > FEAEHE(123 mg/kg) > # +(113 mg/kg) > £53%E(96
mg/kg) > (80 mg/ke), WMEWMZE 81 mg/kg. FFEMAK LTS EREFE, FIEP TR
TR .

5.5. PRI BB A BRMEZIRMEITERBK . THRMEGNE

SEHNE IR P (2532 me/kg) > BRIREL A (2465 mg/kg) > LR (2461 mgkg) > KIS
(2077 mg/kg) > FJERb (1658 mg/kg) > Ye b T4 (1385 mg/kg), HMEMZE 1147 mg/kg; LHtEBLE M
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TUA (170 mg/kg) > SBIULLH (141 mg/kg) > BREREL A (133 mg/kg) > TR ARY(130 mg/kg) > YD 7T
#(105 mg/kg) > A FHP A (101 mg/kg), FIMEMZE 65 mg/kg.

5.6. #bZIRMEITIRSHETRIBIRAIEXE

MGiit e L ER, MM SAc et pHy 2% AR, AR, ARUGR. R, mEREE
ARG, SHRMEREIEMR, SHMBE. AR EMRRE R, CHRIESS pH. AR A 20
EREFIEMR, 5HWE. AR, . R ERLE ARG, SR LEE IR,

6. /&5

B LS I HT AR, BB R RC R IR AR R, e e MR, £
Tl o TS BRI B A P Rl T AR T R R R R i SRR T (KR BRI DR o AR )R S e S
B READAEIE, Pt R RGE, R BIEES; ARIERREEE A ZERAR; R
TR A SEb A R H AR IR S . Ik, RS EAL BRSPS BRE AL SR P S A R
BRSNS, JEInsdE) e . feBe. BRI SRS H B IL A Al S, AR ZE SE 2 I B
75 ATV, SEBALT m  A .

&E ik
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