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Abstract

A statistical analysis was conducted to evaluate the abundance and deficiency of major nutrient
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indicators such as nitrogen, phosphorus, potassium, organic matter, calcium, magnesium and sul-
fur in the whole Shaoguan region. The results show that Shaoguan soil is rich in nutrients such as
potassium and sulfur, but lacking in phosphorus, organic matter, calcium oxide, magnesium oxide
and other nutrients. Especially, there is a serious deficiency of organic matter, calcium oxide and
magnesium oxide. The study also combines the characteristics of different soil-forming parent
materials and compares the status of the main nutrient indicators of each parent material and
provides a scientific basis for the agricultural development of the area.
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1. 51§

FL7F 1953 4, Dengog CESAHHIKIEH T “ L3 E" S . T 1976 FEHLA E HUAKR HZ{(FAO)
AR« PP B TR R RPN VI — A AR L] [2]. H 1930 4E DR [ 1) 35 S Hh Bk 1L
SV TAE D MRS BOB N R R BB B3] 3T 30 £E4E50K, [H N 4 L3 ERAL 2040 IR BT 72 BB K
KIGHN, AR OO E 5K A 56 4 7342 T+ 1 B B 52 e K 2 2 —[4] [5] [6]

458 5 R AN PPN S AR AR P AT R R 0 L (R A SRR . ISR R A KT
H A BAREE LI AL E R0 K[ 7] [8] [9]. LTRSS I EE Y TS, HREWEFRITREN
FESRYE, Bk, RIEFR S I A RHE R VN TR AR N R — . R, 6RO X 3
HIF o FRFR AT HUBRAL 22 VP, B 0% LB i BRI = B3R - 4R IR L, B 858 B i oG i AL A7
5% RE[10] [11] [12] [13] [14]-

2. XEMERERI

WX AT ARG, RErRMET SR, FRR ST ZBE Y SN, SEREEY
186.3 A HL; JbibARETAAE=FITH, MEHFEREDER TN, MItELEEL 1734 A8, &1
T AL 1.84 J3 T A, CTE, ARERE. B HEREEA BRI ThE, %
[€1& 105, 106. 107 J¢ 323 Bi%F i, SR IbEmg(l, (hadfRk, mgsar, %) i,

FROCHN X () L2 BB AT A AN N 5 3R A 2K ITRVE IR AU R IGEARUTRY 4 KK BHK AR
RNERIAEE DA, MIRGEREH X L BG4 SURUE RAERR X i)z, EEA D
TURE. abs. TUa. BES, ROEFE. TUE. a2k, AaxRa2s, UNENLatrt.
BIRERDAAENE, TRAKR, EEARNRSE, HIRARS . THE. A, REES, ZEHNE
Tl R X ARV EZA FR MY BEW . RIS AR S . A X R D2 gy
MHARECN) 2, FUCHEIE., KRELAA KL, HRTESA AR AT A IR A B
PN E, T 1,686,011 b, &ML TARR 91.70%, AR 69,126 AT, &4 e
TR 3.77%, FHoAth+HumAN 83,364 AL, HLEAHXE N, AN A4 EHUE AR 4.53%.
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3. EmRES S
3.1 HmXRE

ZEh EH AR (2 B XE R B TE(1:25 7)) (DZ/T0258-2014) [15]#5K, FEFEM
R, FEF R Mg HIE I LRSS, DLRARERM RN, Hemi = (8] 5340 35 5 Al
GRS — M DX RS DX AT A ¥, 3 AR EERE RIRARE 158, RE RIERAEEE N 1 1i/4-8
km? CRFEIREE A 0~20 cm), K2 LIFFERFEE N 1 4M16~32 km® CREFEREE N 1.5~2.0 m). A&X R4
RIZLHERE 4006 1. IRJEIERE 1023 18, RE. HE LA AN 18,412 km?.

3.2. iR

KBTI, W2 LR R B SH, LI 54 BEER. AVIK. SBR7HKA VOL. il
HR(HFIR)VZEMIE « o i (9 70 B A2 1] R GEIEHE 1 LA XRF (X S 26506 4%) ICP-MS (55 12 T4 i i
L) AT ICP-OES (551 TGRS e ) A AR, 455 Hoft et R L T Hri s Tl e, fEATTH
MRAESS R, R DA [ X — AR BT . M 0 M B0 b v i 22 5 A% 2 42 81X 2 1 100%,
R MR AAREZ ) I “INE” Z0R, ERiETRIR TR BRI R R A S R AL
CRNE” L CBOREDRY BOR. MUNERAT, IR BOTER, SR ERLINT 95%, XBIE E
Ko TUERIIHTHOVER ELARE A S AE TV E ZERARAEN , 2T BRI SERT, 7 Hr Ede HER .

4, TMFHMIRUFEFERIDFE
4.1. R ¥RE

AR AR HE S IR - 57 & BR AL 2 P T8 (DZ/T0295-2016) [16], HIEd AN . & . 4%
FEDTRFRIO > Dbr e L 1, MAG. BE. BREIR 0 TahR 0 Pobr el L35 2,

Table 1. Criteria for classifying the full amount of soil N, P, K and organic matter nutrient indicators

F 1 TEN. P. KABIRFDHIETREEFRYNIRE

i —% = =% Uk hék
5 BEE g B Z =z

4% (mglkg) >2000 1500~2000 1000~1500 750~1000 <750
4 (mg/kg) >1000 800~1000 600~800 400~600 <400
4257 (%) >2.5 2.0~2.5 1.5~2.0 1.0~1.5 <1.0
H ML (%) >4.0 3.0~4.0 2.0~3.0 1.0~2.0 <1.0

Table 2. Criteria for the classification of soil Ca, Mg, S and other nutrient indicators
< 2. ¥ Ca. Mg, SFEFDTIEMRXISIRE

s —% % =% 4% FLR
+8 B Hhag Bz =
A5 (%) >5.54 2.68~5.54 1.16~2.68 0.42~1.16 <0.42
(%) >2.16 1.72~2.16 1.20~1.72 0.70~1.20 <0.7
i (ne/e) >343 270~343 219~270 172~219 <172
42. RIRH*%

A 1A 2 M3 9R 7 o GbmitE,  HEAT L3R AR AR IR 2 BRI 22 5 2R o
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R B AT RS R S R B b, IR IR RS E B o A
AR

fr =D K f, [16] 1)
i=1
ﬁ(l)l:ij’ fﬁ?ry‘jj:ig N. P. K"lﬂz'ﬁl\zéx’/f%ﬁ’ 1 < fﬁfr < 5; Klj‘j N. P. K*RE/%%&’ ﬁ%‘]?’ﬂ 04, 04 *u
0.2; fizdnl AN, P KHIRITTRERSG D, RIRENEGIR VTS, W%, =55, =%, &N
XL 4570 00N 1 98 298 358 448 5 7. HIEFRIM IR A LR A SR R o WAk 3.

Table 3. Comprehensive geochemical classification of soil nutrients
3. TIMADMKUZEEFRN TR

%4 — g =% 2 T
fra >4.5 4.5~35 3.5~25 2.5~15 <15
L = Bk i BhZ Bz

5. FEHHEFRA TR FEVEM
5.1.N\ P\ K. BHLRERERES

Giit R R, WA X HIEE S BV E 111~9842 mg/kg 2 i), “F¥& &N 1206 mg/kg, & E+
e V-3 5 5(640 mglkg) ¥ 1.88 15 (7 4). FEPFMNM LR ER(EE 5), AR =R AL, HAMTHHA
10,941 km?, AT X BRI 59.42%, FISAALEH R HEE R B i hIX; —.
TR (FE) BRI AN 4017 km?, ARG 21.82%, FESARAEFLERER ARE . RS T UEE A dh 2
Hgas, HetXAERESAm: KT URGETZ) TRy 3454 km?, (5 ETHFN 18.76%, /A
TERAMER . AT AL AR B I OB - BT R VR B ARV R A (L] 1)

WA X 3R & N 520 mo/kg, 5 [E 45355 5 (520 mo/kg) REF . DX P AR S R A i
A¥)5), HEETGHDY 62~2781 mg/kg, 3RS 2K T 600 mg/kg (5 Z)HIFE T 66%. 4Rt Hb)i &
HhBR AL 25 VPN BT - 43 i 4 1 GObR HE (R 1) AT I BRIPAN &5 R B IR (32 5), A X R IERE RO =,
T DU LR -3 AL 12,116 km?, R 75 XS TR 1 65.8%, T X &4 B3 A, Hh L. 1=
oy BrFEEZ B E, (% )T 1251 km?, TR 6.79%, 3 E (e
Ty REWRG LG IX . SIEEREHOLE 2).

WEX K0 T EEN 2.89% (£ 4), mTHETIETEEEQRS%). XN KO BERK, kil
4 0.40%~7.28%, f KMEZm/MEN 18 52 2 o HRHE L o7 &t kA0 2 PPN RTE A 4 B 0 bR i (2
1), SHHEX R IR ER TP, SR ER(E D), FERX . ZHEEE) HEE AN 10,122 km?,
i 2 DR IR 54.97%, EESALERE - 0 - XA X . FLIEFEREER. S59R B AL A H 4 i
W, SXNER BN E . ZROEF) BN 5321 km?, i A XS AL 28.90%. {H
WA X I K §RETZ(R T HRbrdE), XH HIEmAN 2969 km?, 5 if 2 X A T AR
16.13%, FE/SMAEFHARTILM A T E RN, RETH, HEirAERSmUOLA 3).

1111 267 15 % . F BT 45 L W (6 5), P2 [X A 334 LR DAY 2% 358 o0 A T AR e, 35 9845 km?,
A X T AR ) 53.47%, FETAE X B 230 A PSR Z (1 3 (L) /AR T AR N 4696 km?,
WEXANERTL&EN 1.33%, SEEEN 0.06%~16.03%, XA+ AREI5], Bk R/ G i
A XA 25.50%, ZrAMIEr M. (AR LSRR AR, AHUREFEE(—. Zg)m1iE
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Table 4. Descriptive statistics of soil N, P, K and organic carbon content in the survey area
F= 4 PEXTEN, P K. Bl 2EAMESIT

- . TG E o . Pk e s o [ 435
I S = 4 Haiul 53 250 (%) A FAn
BHESME JUTE X25%  X50%  X75% LA
N 3833 1206 1109 111~9842 0.50 878 1182 1533 s 640
3847 520 473 62~2781 0.49 363 499 673 TS 520
KO 3966 2.89 2.57 0.40~7.28 0.47 1.84 256 3.96 s 25
OrgC 3808 1.33 1.20 0.06~16.03 0.61 0.92 1.29 1.75 WA 0.60

#: N. P, mg/kg; K;O. OrgC, %.

Table 5. Grading statistics of soil essential macronutrient content
F5 TEUEREERTRAETRGIR

s 474 —5 % = I FEE
\ P e BER Gk Bz (/%3

K TH AR (km?) 6745 3377 5321 2718 251
ELA51 (%) 36.63 18.34 28.90 14.76 1.36

N T (km?) 793 3224 10941 2772 682

EL 451 (%) 4.30 17.51 59.42 15.05 3.71

L T (km?) 53 873 2944 9845 4696
EEA51 (%) 0.29 474 15.99 53.47 25.50

b T (km?) 164 1087 5046 9010 3105
EuA1 (%) 0.89 5.90 27.40 48.94 16.86

4
W% | B#&Z| 2772 | 15.05

Z% | BEF| 3224 | 17.51
—% | *£E | 793 4.31

Figure 1. Distribution of soil nitrogen abundance and deficiency in Shaoguan City

1 X HRATEFRIHE
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Figure 2. Distribution of soil phosphorus abundance and deficiency in Shaoguan
City
B2 AT HEBMTRFERDHE

Figure 3. Distribution of soil potassium abundance and deficiency in Shaoguan

B 3. BXmHIRMITRFRDHE
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en | x| ex | EB| A
L% | $z | 4696 | 25.50
% mz 9845 | 53.48
=% | #% | 2944 | 1599
-& ?i»*rs 873 | 4.74
—% | % 0.29
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o
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Figure 4. Distribution of soil organic matter in Shaoguan

4. BERTEIRBIERF RS HE

FEX A AR, AN 927 km?, (5 125 X A TAR A 5.03%, 350 i /E FLIE R AOK BEPEALEE . 4h%
PUVEHEETR, HEH XA F R (LE 4).

IRV R EOR, A X S AR R E , A 54.97%1) Ty —, SR HIE, Hi A 16.13%
RS R, MXINE, REERET, k. AVURSENEGEEZ, Sz LIEma el
A4 XA AR 65.80%11 78.98%.

5.2.Ca, Mg, S FERIZFEITEMN

AR bR UES IR A b R B ER L 22 0P 15 (DZ/T0295-2016), i Ca. Mg. S JT & HEAT FE AT,
P AR WA 7.

Gt R ER(#E 6), AKX 13 CaO. MgO. S HIT¥EEN 5N 0.15% (0.01%~32%). 0.48%
(0.07%~8.92%) 11 228.1 mg/kg (58.5 mg/kg~4936 mg/kg) . FH X} i [E 3215 &, 1 2 X 358 S A X & 4,
e E Y A& 1.6 £5, i CaO. MgO N 2 HLH X PETT = (3¢ 6), P& &E(ChH E 1-158(Ca0:
3.2%; MgO: 1.8%)M] 5%Fl1 27%.

Table 6. Descriptive statistics of medium nutrient elements in soil

* 6. HIRPEEFRTEMAMSIT

TOER OB TRV A 5 ZH(%) AT ST
A U X25%  X50%  X75% LR
Ca0 3473 0.15 0.13 0.01~32 3.4 0.1 0.15 0.25 TR 3.20%
MgO 3749 0.48 0.43 0.07~8.92 0.73 0.32 0.46 0.66 Tz 1.80%
S 3809 228.1 214.1 58.5~4936 0.57 172 221 287 s 150

VE: S-mg/kg; CaO. MgO-%.
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Figure 5. Spatial distribution of soil-forming parent material in Shaoguan
E 5 BXTALIER=ESHE

s 6556 | 35.61

*5 1210 6.57

Figure 6. Distribution of soil sulfur abundance and deficiency in Shaoguan

E 6. BXTTEMTEFERDHE
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Figure 7. Distribution of soil calcium oxide abundance and deficiency in Shaoguan

B 7. BETHIREMISFRD D

0 10 20km

e G &
BT 14623 79.42
Bz 3363 18.26
g 356 194
BEE 38 0.21

£y 32 0.17

Figure 8. Distribution of soil magnesium oxide abundance and deficiency in Shaoguan

8. XM HRAUZFRYH
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FHIPN G R ER(EE 7), WEX HIEEERER, — ZHHREEE) B2 A 4968 km?, (51
X AT AL 26.96%, EBEAALERE . FLEME, JLTRBREHN, =g HEmATN 6556 km?, i
A X M EAR K 35.61%, DU, FiggHIE(Bh=)HEA N 6888 km?, (LA X M HIAL 37.41%, FE/SAG(ER
Mezhh, ALEFSH. S - (A 6).

CaO BAVU. TiZfti#(Bh=) 3, MR 16,405 km?, (HiEA X HIA 90.73%, Hrb DL 4% 3%
5 LB, A T AR A 14,956 km?, 5 A X A T AR G 81.23%, FERASETH) V2 AN =4I (A
AARTEAA 1067 km?, B X AT 5.8%, —. R LIECEEE) MK 639 km?, (HifHEX
R 3.47%, EEALE R BV, FLIRXMF . IR - oA - R, et XA R E 50,
L A 07 B RN P 5 R 6 S 2 4 A W) A B (1] 7)

Table 7. Grading statistics of the content of medium nutrients in soil
F7. IBPEERATRAETRFEITR

B st — s 4 =% IES 5
TE% N Iy 5 » e -
X e BERE &g k= =
IR (km?) 221 419 1067 1749 14956
CaOo
EEA51 (%) 1.20 2.28 5.80 9.50 81.23
TR (km?) 32 38 356 3363 14623
MgO
EE 151 (%) 0.17 0.21 1.94 18.27 79.42
AR (km?) 1210 3758 6556 5369 1519
S
L1 (%) 6.57 20.41 35.61 29.16 8.25

MgO (REB K A4S CaO AL, DY, FiglH3B(Bh=) AN 17,986 km?, 5 X AR 1)
97.69%, HH 79.42% A HHHIE, O MAERHRT AN E; =% EEEGEF - EB) A A
426 km?, X 5 TR 2.31%, FEOAGLEILIE AT, Sy, £F 8065 8).

6. BB REEFIIEIREFHE
6.1. N\ P\ K. BHRFIIEFRIFE

ANFE BT R Ny Py Ky AHU S ERAER 9. 450K, L8k K. AHUR. P 510 8
57 B T IERE R, TN PR 50 A8 52 BT 1 5 T R A X 55

X R JE L3 N 1A £ 22 i BRSO ZOE R, I8 BEs L3 N P35 8 A
A v 1069~1516 mg/kg, oA ER 1 K 1L BRI 3 A AR AR m, PR AR 1516 mglkg, LKA
IR R . ABFUAREER, THI&ED 5N 1498 mg/kg. 1451 mg/kg, “SE40 R0 T4 Rt 1R 14
TERK, FHEEMCH 1069 mg/kg.

X RZTIE P A MEHR LR AKR, SRR TIERE P P& ERMTEE 442~645
mg/kg, FRELERDTUA R KA AR BAR, HeRME RS EHEAS . B 50 Jbrit, %
FREFALTIE - FHER G .

XTI &, X RJE I KO 05 b BRI RECH D), A A R BE 423 K0 P35 & & A
T 2.08%~4.14%2 7], %M KO & 2%K 7 s (>2%) AT IRER (<2%) R BRI X, 2 X & BRI K5
NEEIX, HAP G R A R 8 K0 P B, N 4.14%, RHTREREIER 1.7-2 5, HE
B BEF R KO P& EAZEA R, ZBTEH] 2.08%~2.45%.
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Figure 9. Comparison of the content of massive elements of different parent soils in Shaoguan City
9. XM ARERLIERETERSENLE

42X R 2 A WS R 43 A7 5 b BESUR R V) %%t@ﬁiiz%i%): AHUTCF & BTy
1.14%~1.81%, HAEMEKILAS, A KB R LIRS SRS, FHEES N 1.181%. 1.72%, %
O TUE R WA B S B RS, PSRN 1.14%. 1.21%. WA N &
B RARAERI Ty, R X% 2R R BE 5T 34 Y 45 39 (R R B3k o

6.2. Cav Mg\ S FEIEFREFE

A[A B 43 CaO. MgO Al S & L (14 10)&R B, 3 CaO. MgO. S o fits sz 3+
HERE AR H], (HXT S RS2 A R A A5

16, =Ca0 S
ﬂﬂﬁﬂig uMgO ED 300
<c§[10 > 250
0.8 - £ 200
06 I8 150
6 0.4 <r11 100
©0.2 - £ 50
:ﬁoo o RN, LI, ¥ ¥
T A F B F T T T
T N AT > A 2 O & Y ,§<§‘ &
& D S . R M A
& &

Figure 10. Comparison of medium element content of different parent soils in Shaoguan City

10. BEFAEGRLEPETESEXWLE
PHEE X N & 265 -4 CaO HISF & VG EILE 0.14%~1.51% 2 8], o i iR e 26 A 25 B+
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i, PSRN 1.51%: HUCNRA O IUAR, TS ERN 0.81%: M AR 16K & GBI IT
WIS EAXN CaO IS EIX, FHAEES TN 0.14%. 0.16%. #3565 HIELE MgO 1y & & a8
0.38%~0.91%: [A], Frf s AR K LA, R AESR, X - Mgo 5311 5 CaO #HfL, #
TR EAHSE, CaO. MgO P A HA LA R K 7 A ita 35

X &% RBER I S P S EAAHZEA K, JURAE 222~275 mg/kg 2 18], HABRERE AR EEHRHE S
TRRE, BRI RO O USRI RER 138, $eM 38 S o ZibrdE, HEX SRR 145 S &
HE =5 0E ).

7. NG

1. R RS T HIR T ZIR A Fa bR ORPEAT, T IR SR BON R, BB AL,
A, FABEETTR, JCHEANUR. A, ST EBRZ .

2, I AFE R (E 5) B TR S EA A, HORH EEIR AR & AL 5 B B
KA YIMR

3. PIHRK T R R BEFERRUNTE R A R B, BEA ZONE M —KAEK S, BlE 2 2
FARIR AR L IAE, IR, SRR

4 DRIRR R E B BEE D KO 8 28 B TR i AL U R (R i o 2K, T3 B A ' S Rl AT O e
JEARD, RPN BEETTERAMN R

5. BRIEAIC T B R BRI e LA IS TS AT, IR AR . A AR
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