rhE EEESALEE 2020 (1)

doi:

(1

- Wi, Wik KV 4101285 2. WimAR S EE R, Wi K

10.11838/sfsc.1673-6257.19125

A HEE T IE pH MEZFSHFEREHEEXR

i,

O, B, MIE, AT, X

o OE: FRR AN R R EE N, R AR FR RS KA . R 84 MIE X £
WeRESh, EE pH, AOURE B3R5y, B A AR T IR e S A AR e, AFgE T
S HEFR A BRI, S5 R, IR A A D R, R AU R A S S, SR
PEl -3 R mh . AR B B AR, SCH S RS S B e = LA 53 T 43.75% F1 56.25%, FLrh 69.88% . 87.50%
65.63% T 64.06% Kb i L 3EG SR Bk, SR, 76.56% R ) A SURE ST B L, T 85.94% FE K
ARG = . 3 pH S ABCE RN R REI, Pearson IS HT LB, G FE L4 pH (B 55 e k45 |
TP R A A R B ARG, TSAPUR ., A A R & S B UG, Sa s 2 g Al
Ko B IR AR HHE pH ARAEAEN & 22 5, &m0 5 Jr A SR A s MEAR el -+ 38 pHL {76 5.6 ~ 6.3 1), +
Wy SR S . W R pH(E, BHIA. B, PURAMETE, FMEES . BERIINAE S A S S 1 Y

410128)

%%ﬁ o

KR WM AR pH; £3EFRSY; M BIEAHT

WA R E MG 2R —, R KA
PR #holy 22 W e, Bk B 2017 42K, 24
A oA 1 AH Sk 38 T3 hm®, AR ERAE 517 7t L
o BAAMMGATAEER Y, (E e 3T I 1458
NE SR AL, SRS E T RER L, K i e IR
A7 Pl 55 RO A AR A B A 7 A R R
W, ST BRI, BRI 2N T
FE 52 M A0 A8 g ZR AR 1A A 4K k7 R o R R
4 pH AE . AR SRR RO R R
JERI ST E TR o i TR A, aslE
il Zhou %+ HFFE KW, SRR HIE KR ICE M
BREFSGRATEHZIEH, +35E pH ES5AHL
F & X RSB SR ICR S R FIEH TR
foe . HIESFMFEZER, MR 155 A7 sl e
55 o ANER DM ARG ] MR A R L A S A A
Sz o Y, WA B g 3 A L
R AR RO s AT, 7 P
bl LA . AR B, IS REIERE T

TS RAAE A PR, IR TR R 1

WFsEHA: 2019-03-21; FRABH: 2019-04-05
ELmAB: AL CHHE) 7=l HARE R L4 (CARS-27),
EE®N: W (1991-), B, WKW A, WEosed, RN
o/ LA R R ABHUNIT . E-mail: 1669149416@qq.com.
EHUEE: 1%, E-mail: wjzh0108@163.com,

AR RE )1, A T R A bl 3855 0 IR A
BT, ABEA SRR IT R LR ok T AR
AR, X R SR e - R SRR B 5 AT A
SCHGE, IRMIESE A T WA ARG X
HEFEAM IR s FRERSE A0 T Am A el 4 Cu
ErnROL M S R 2, 14 D RS T IR
A TR N A ] - 3B R IR O B G SR S B
Wi A A 52 AN ) B T 7 B ) - e 4IRS AT
Yok A H IR EAR I, T OE TN R A A
i bd 3% pH 518 25 e LA BRI R S8
G M B DLARIE o 4 T RFA e 5050 ma 2 A A el +
HERRARAE B, ol SRR, B R R A SR A T
B, T 2017 EXFWIrg 2 84 D MEHAE 3277 X L4 pH
MBS S BT T oREES T, WFST T AR bel 4
I FHOIR BN R S BRI -, I IR A Pl 4
pH 53200 & A AT T8V, DI
A7 el ol Tt A SR W 2 152

| RS TE

1.1 EFERRAE

2017 4F 11 ~ 12 A, 7EMImAREE7IX, 1
. R, HE. KM% BT FR. BK
PO PR ORRBH . A, P IETEALA T
14 E, TEPE 84 AN B AT 3 7 X AT R A



rhiE RS ATEE 2020 (1)

(K1), TERSERABIRME (MRS ), S
TE KR IO 10 em D7 E, BEFFREALSC, SRAE S 55
DB O ~ 40 em L2 RS, REWSGE, #%
VUi 1 kg 2247 10, TRENKT . IR, B
4. 32 mm JE e, BASHRAFE .
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1.2 MGEdsts 57k

SR I e £ pH A, K 1:2.5;
TR RN 2 RN A DL & s Al HE
P E e A bR - BRI - AEPT L
PN E AR LRREERAR — JAEEREE
FE TR LRER S - B A E R TR E
SPETE LI 2 AR R4S . B DTPA IR 235 -
H SR B A B TR R S O v I - ik
.M. RS R WR/KIRARIS A EDTA- HLUEGE A
EBTRE SR E - a3 A R
i BaSO, okl H 0,

1.3 3 pH FIFRIH A bR

A% bE - S pH 2 S bR e pH <45 K
SRR TE, 45 ~ S5 NMRYE, 55 ~ 6.5 RV,
6.5 ~ 75 K Wk, 7.5 ~ 8.5 Jy Bl Pk, >8.5 Jy ik
BAPE H AR S B R M R, pH o R e A
BIURIE ARG SR i A, B il B pH (H R
55 ~ 655,

MR b A WU bR . A PR
<5gkg MWHBERZ, 5 ~ 10 g/kg BLZ, 10 ~ 15
o/kg H IR K-, 15 ~ 30 gkg M3 B & &, >30
g/kg MK MG R B E R R AL A
WEEILHE N 15 ~ 30 ghkge HABHFE S IR ES

28 mpNE ) AT A KIS RS R A
B 1 HELHEESH R HARENFE 1,
x1 HEBEETERSSEHRIRE ( mg/kg )
RS €1y A ik il fiay fuRiTS
A 2 <50 50 ~ 100 100 ~ 200 >200 —
A% <5 5~15 15 ~ 80 >80 —
AL <50 50 ~ 100 100 ~ 200 >200 —
S <200 200 ~ 1000 1000 ~ 2000 2000 ~ 3000 >3 000
AR <80 80 ~ 150 150 ~ 300 300 ~ 500 >500
ARk <5 5~ 10 10 ~ 20 20 ~ 50 >50
B )9 2-~5 5~ 20 20 ~ 50 >50
R <0.3 03 ~ 05 0.5 ~ 1.0 1.0 ~ 2.0 >2.0
AU <0.5 0.5 ~ 1.0 1.0 ~ 5.0 5.0 ~ 10.0 >10.0
EER ] <0.25 025 ~ 0.5 0.5 ~ 1.0 1.0 ~ 2.0 >2.0
St <12 12 ~ 24 24 ~ 40 >40 —
1.4 ik
2 HRE5HH

K H Excel 2010 #E47 %54 4b 21, H SPSS 20.0
BG4, Origin 2017 HlIE, SCh#dE A 3 Ik
ERFEEEIE + bRt 2

2.1 A RE g FRR AL AT
211 MR 3 pH (ER AL
W R 2 A el 1 pH (B AR TR IR o 4.02 ~
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720, SFH¥IME K 458, R RN 17.54%, Bk
FIERR AL T, R R R SR L) A R

Fel 55 1Y 86.90%, VAT 9.52% 1) A el + 48 pH 7£
5.5 ~ 6.5 JuFINIE R EAMEE ™ (£2 ),

®2 HEELEpHESS

pH (& 71 Y + bR FERANEL e (%) RS FAEL (%)

<45 SRR 4.02 +0.33a 44 52.38 8.21
45~ 55 [iz4dh 4.81 +0.22ab 29 34.52 4.57
55~ 65 SRR TE 5.87+0.3b 8 9.52 5.11
65~ 175 i 7.20 £0.15¢ 3 3.57 2.08

e BRRIGIAFEING FREFRR P<0.05 K N4 A 225 83, Duncan 28 L,

A7 el -3 DL R 3R 43 F- BRI
T A A8 M ARG ™ DX AT L R 4y K R
ZRBR (R3), HIEAVLE & EAZE N
10.09 ~ 39.68 g/kg, 76.56% St [dl A ML % it ¥4 ik
THEETO N . T AR A R R ) — A
Febn, A 327 X A S AT BB R 164.98 mg/
kg, 38 FE HARE SR A F] 100.00%; 115
B R Bl 24.67 melkg, 61.56% A7 bl i&
H AR, SR S B A AN ), AR R R UK
H, AR SRR T 15 me/kg ORE SRR LS E0H
32.88%; TIEHHT-HE BN 16591 mg/kg, i
B AR SR I 45.31% , L s AR B
AR IIRE R 26.56%

AR 5 7= X 4 S8 e P A 24 A 1 592.59
mgtkg, — MR 1 1 1 i R A= S R G A

2.1.2

A RS A TR K IR R 43.75%; SR
- 5 58 e PR 48 A R 160.39 mgrkg, A T
HIKOERRE S0 56.25%, 2580 Ai AYL), WA
FEoy 7 S BB K T0% LA by W g A A Bl 4
FR & wE W, P E 8 R 62.99 me/ke,
69.88% I i el +- e i b T K, R AR
} 53.98%.

AT el - 496 R0k L At RV 1 734 5 2 Sl
89.07. 45.21. 1.93 mg/kg, H: 11 87.50%. 65.63%
F1 64.06% H el 32 90 A ok 51KV, & AR &
WA SRR, A AR T Y i 3.16 m/ke,
76.56% S Pel Fe MG HK Vo AHA SO Ll =
SEE S A 032 mg/kg, 85.94% A MK T A
B RAE

x3 HEAHEE TIEEVRMITS KRR R ERITMN
- Wyl = brEs 5 FAL ST - it T EKT KT

(%) (%) (%) (%)
FHHLFE (g/ke) 21.51 £6.61 30.75 10.09 ~ 39.68 15 ~ 30 14.06 76.56 9.38
ifiE A (mgrkg ) 164.98 +2.97 1.80 153.63 ~ 185.60 100 ~ 200 0.00 100.00 0.00
FEE (mg/kg) 24.67 +21.05 85.31 239 ~ 81.51 15 ~ 80 32.88 61.56 5.56
A (mg/ke) 165.91 + 106.48 64.18 41.03 ~ 639.51 100 ~ 200 26.56 4531 28.13
SRS (me/kg ) 1592.59 1 461.52 91.77 289.76 ~ 7369.23 1000 ~ 2000 4375 31.25 25.00
LHAERE (mg/kg) 16039 + 112.27 70.00 36.07 ~ 686.86 150 ~ 300 56.25 32.81 10.94
AR (mgkg) 89.07 + 82.57 92.71 7.49 ~ 468.31 10 ~ 20 3.13 9.38 87.50
FaE (mg/kg) 4521 +43.34 95.88 428 ~ 219.55 5~20 1.56 32.81 65.63
A3 (mg/kg ) 1.93 +2.37 122.43 0.21 ~ 16.61 0.5 ~ 1.0 14.06 21.88 64.06
AREE (mg/kg) 3.16 £2.79 88.25 0.56 ~ 14.49 1.0 ~ 5.0 10.94 76.56 12.50

AR (me/kg ) 0.32+0.18 55.30 0.10 ~ 0.90 0.5 ~ 1.0 85.94 14.06 0
F35% (mgkg) 62.99 + 34.00 53.98 4.68 ~ 157.92 24 ~ 40 15.66 14.46 69.88
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2.2 PR ESEA L. SR, pH EIPFHDCH:

WA 4 A A B 4 pH S5 A AL, R4 1]
B R 6 P DL 2 4, R A Bl 3 pH {5 28 e 1 45
(r=0.830"") . ZCHPEEE (r=0.623"") & hE ] W 5
FIEME, SHEBE (r=-0222") B8 EMHXE,
H5H Y (r=-0404") . HRHE (r=-0368") A
AL (r=-0.308" ) 24 W FAHE, X R
PR Sy = A HL I A3 it sk R v = AR TR M ) R B AR T
+HEpHE, HEHhAS#sEds, S+
9 pH (HFEAE, & ULABEIC AR IR — A4S . 1Bk
BRAG . BREIRE . iR R %, LAV SR
58 8w (1=0458") . HREE (r=05077) . A

B (r=0.4997) . A RLHL (r=0.285") & 2K
BEEME, SHMM (=0228") FELDE
EAA G, T I it A5 AL AE BE £ 2 el - e s
Y. WA, MW TOTR A SC R B R
A 5w 54 %8S (1=0523") , #5554
BUBES i (r=05187 ) ACH MRS 5 A e B B
(r=0.640" ) . AR SAE MBS = (=05097) . A
WL SAEBIN G (r=0449") | AR 56 R
& (r=04417), HEFEHZMKRLKESR, TFR
Z B B P RSB E R, pH (B s s Ik
SRR FRICR W, HIt, Sk R .
it AILAE | Pt P PR 2 SR el A B ) A A it o

®4 HBELEENR. BHFS. pH BHEXKER

AP BARA AREE BRSO SSHRETS sciudERE ARk ARdE AR ARGE ARl AR
pH 03087 -0.056  -0.368"  0.086 0.8307  0.6237 -0.222" 0.073  -0.035  -0.133  -0.127  -0.404"
AL 0.065 0.458"  0.096  -0.118  -0.056 0.105 0.044 0.228" 0.507" 0499  0.285"
WA -0.163  -0.115  -0.061  -0.073  -0.237" -0.095 0.019  -0.152 0.113 0.239°
FRwE 0.102  -0.141  -0.091 0.523"  -0.122 0.214 03557 0236 0.306™
B 0.103 03177 -0.074 03777 0.174 05187 03857  0.171
ACHRPEES 0.640"  -0.217 0.008  -0.069  -0.081  -0.051  -0.392"
AR -0.196 0.142  -0.028 0.055 0.049  -0.188
AR -0.036 0.121 0.224"  -0.083 0.028
FRUR 0354" 03567 03787 0.114
i 0.509"  0302° 0378”7
AR 0.449" 0259
BRI 0.4417

T n=84, ** Fl * 43RIFIRTE P<0.01 F1 P<0.05 /K F-25 553, Pearson FHFE453HT .

2.3 At -5 pH X AL T RS

SRR AT AR T AR, BRI
BT ROE D T, 2 B AR A Rl M 4 b
WER 398 pH (AL 4 4. <45 MR, 45 ~ 5.5
fRPE. 5.5 ~ 6555 RPE. 6.5 ~ 7.5 i, K41F
PI{H 43 ) 401031, 479022, 5.77+0.16,
7.25+0.21, GEit 43 pH A4 355 &
PIE, /AT 5 pH X 8 8RS B IR,
SEREY] (K 2), WrEA R AL, b6
fiff ZEURIAT RO 1 12 IR AL 2 /N, A pH (H
H5.5 ~ 6.5 BT SRR B i W o
Z pHH 5.5 ~ 6.5 iR, MR, TIEscHhi:
BRI Pt B S AE pH <55 B K, ZJ5

TR, A SRS R A pH < 6.5 B 2218
TR, ZJE PR 25 pH <6.5 8, 8
R KIRE T, GBI HARGE A
RO B 03 pH B SC TR S AR, DAL SRR
pH{H 45 ~ 55; X T HIEARE. ARG &,
% pH L LA A%, AT 1.81 ~ 3.60 mg/kg.
0.29 ~ 0.35 mg/kg R/K VG H T ¥sh, 25 Bn]
M, M+ HEpHHTESS ~ 650, &, W, B
. BEMBIT R ARG AR E, Mgk, .
i BERER HYA ROMERAIR, 38 ELRY 3 pH ] kA
BEFRITRMEZ R EAEM, R A i AN
A FE4 T EL, A e AR EAE AR B 5% 40 1 B K
W,
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——OM (g/kg) —-e— N (10 mg/kg )
—=P (mgkg) —— K (10 mg/kg )
457 —o—Ca (100 mg/kg) —— Mg (10 mg/kg)

=45 4.5~5.5 5.5~6.5 6.5~7.5

+3EpH

—-e—Fe (10 mg/kg ) —e—Mn ( mg/kg)
—~—Zn (mg/l0kg)  —=B (mg/100 kg )
-8 (mg/kg)

=45 4.5~5.5 5.5~6.5 6.5~7.5

+HEpH

B2 pHABETEARFSRIR

2.4 AR IESR Sy . pH ] EIH Ry

TR R pH RIS R E A, i
A AT H BB — e, 456G Lk iR 541t
ST A0k 1 SRS 5 10 pH B WA S
W EALTE bR, HodlE iSRS (y) 5pHHE
(x) FATIHZING, PR REH

(1) 5AVRMER. HE3TUES, i
A e A AL & R AE 15 ~ 30 mg/kg 35 FLK
SRRz, X pH R PLT S G
TR TR ¥ gpn =2.380°-26.78x+92.26, i iR
fift AR LAE AT A, M pH (K 5.6 B, 3
AT BT & BN 16.93 o/ke, TEIEH & 15 ~ 30
o/kg Y0 BBl N; 4 pH>5.6 B, pHH 5 + 1A Pl &
TRZEREIFMAXCR, A LEpH K, A
BLET & it S ELHG & #; >4 pH<S.6 1, e Z M|
FEAR

(2) SAEMBENCR, RhE 1 A 85
R 43 b T 40 mgrkg VAR, XF 4 3 pH A1 A
OB R 22 A RN T R y g =6.312°—
74.05x+225.91, R AE T B EAUE R, 2 1
pH {Eh 5.9 i}, TIEPARES R 9.01 gkg, ik
T 15 ~ 80 mg/kg i H &5 X pH>5.9 I, pH1E
A8 R MR IEMCCR, MEE 1R
BB K, AR A R TR Y pH<S.9
BF, ERPELSR, HHEREPERR . AR SRR oA T
P PR R s R IR AR DLUE B [T, PR s rh ey
ARt GE

(3) HacH#ethss . s rEBem e R, Rk 1%
Jo 5 A0 B R - B & A B | BB RE IR, Y
- 8 pH BRI 4 38 b IE e far 3, XA BE SR

FEOY B T W B A 0 SR el A e 4 A2
b8 & B RHE A4 F 2 000 F1 300 me/kg L Y
AR Ko 23 0 6 - HE pH 55 52 8 M 4 A2 e 1
’f%’a‘EZIEﬂ M%E‘iﬁﬁ [i] Uﬂ HEE éﬂé N T 255.06963—
476.10x"+1 899.124—2 646.68, ¥ seyuppes =81.13x—-217.45,
PO L S RS SR MR ) S pH A
ZIRIREIEMSEIE R, Wi pH (EAY LT LB &
A ) EE A A A el M o R, R
HHT AL % Ca®™ I Mg 1 B i A B 5 1% 49
1EH.

(4) SHEBBRAKETR RE 3 A0, b+
W KB AL T 40 mg/kg U F RS K,
XT38 pH 58 RO i 22 RS Bt 1 U il 26
¥ g =7-212°=90.35x+320.68 , 3# 1k R A AL A AE
AL, YA pHAE Y 6.3 B, -3 A o B A
9 37.66 me/kg, TE 24 ~ 40 me/kg 3B A f 0 FI
4 pH<6.3 B, pH B 5 T3 R0 7 2 [A] 2 fAH
KKF, Bl I pH (LT L BRI Y
pH>6.3 i}, RZWTE .,

(5) 5EMBEMLR, L3 pH s, BRI
fiff BE AT X 148 pH 5 A RS i Z RS &AL
UL, v g =—21.41x+188.73, 3 50k
Ty pH Z M2 MR, s pHEM LTt
IR E

g LT, RS A A A P 48 pH (EAE 5.6 ~
6.3 i, I TR A GRS K,
Beig il MG B ok, X HiEmE™ . &
G885 1 HF I R 3 BTG R 3 10 L5 pH K
55 ~ 6.5 WE5IEMWI & .
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40+ . 00 y=6.31x2—274.05x+225.91 8 000 »=55.06x*-476.10x*+
35 © y=2.38x%-26.78x+92.26 (R*=0.43) 7 000k 1 88?.122x—2 64;6.68
3 2_ L R°=0.77
(R’=0.44) 80 60000
B 30r £ 5000
= 25 £ 4000
ool &3 000}
s 2 000-
1000}
10+ ok
34 s 6 1 8 3 4 5 6 7 8 ‘ 8
+3pH +3EpH
180
700 - y=81.13x-217.45 160 500
L [
600 (R*=0.59) 140l ) 2 a00l
" 500 - 120} . .y.:7.21)(c;29=0(.)325ic-;320.68 & 300l 21 ALxHI88.73
4 400 = 100 . : = (R?=0.35)
300 = 80f Z 200] '
S S0l 60
40 . 100 b
100 201 -
0 0 0
3 4 5 6 7 8 3 4 5 6 7 8 3 4 5 6 7 8
+3EpH +3pH +3EpH
B3 LTEEHWER. FHEE. pH ZETLER
3 e 84 AN SR el BB AR R . AT IO A SR 1Y
JTE

R R R B —, X b
BEFRBARNE . BIEREYE T B E K R
FEAW SR P, R, BIE Rk
o, BREKME2E, N EE IR T R AR
REAR, IR, it K L E . W
T 2 A7 el SR AR AR AT BR A 4 4 20 4F, R
80% I HLFe +4% pH <5.5, ATt ZoRm s,
X AT BE A A 4 1 2 SR R 0 il FR IR A
M—A Ny, & G AR R A 3 pH (H R 5.5 ~
6.5 A B K RERS Y T IEmRmRE, PR
SR, SRR A VRS R B, BRI M A K
A DA R T SR IR R L, PRI SE R
PR RS M EDE Y S T e R e, 3
HUTE & 2 IR BB hR , ANUSA R
TIAFEIRICE, WA . BERER, [FRHE 5
J& IR SSRGS, R A K
Ay UREE . OANEEESE IR, I E A LR A
AL LR A I B L R e A AR
FEANEFERIAAHLTRE BRIk 20 ~ 60 ghke, WiFgHHIE
bl + A LT R R i, P 85.94% It el
B PGS A T B KO, A R R
AN A HUAE A it FH R TP B 5, R ARG SR el 5
YRR, HOMEFHSA, . ERR B S AR A UL

Yo aab L, R 5 A0 100.00% . 61.56% Fl
45.31%, X5 L2408 15-15-15 F1 17-17-17
R AR O, SR IR A R4 25 55 B 3
BB R ERZ (<15 mgkg) BIRES SRR &
32.88%, 1 USRIl A AR 1 e AL A S Al ok -3 v
MRS RSN, B R Sk
B PSSR AN B RR R . BEIRAD MRS EY
T 0 [ 5 A 5 20 R Ak TR KT
SRR (5 26.56% , 03 DX A e sk B 1 5
F1%) i DR AT AR el 0 i L A T I8 R A S Y
LT ARG 55 IS SRR, R e 2 1
TE BRIk g, gm0

i P 1 v A G | I P IR R R
X A G5 5 g Y BRHE A  H [X 4 33 XA Rk
SRELAE G, 44 HE pH R R 8 I e far 2
X 5 AV 45 5 20 B O R A e T, e
H S . BEAE IR IR BBk A Rt A e
R, R R - R A TR KO AR
RORBE 5 43.75%, SRS AL TR K A
05 56.25%, BT ERTE - HEB = S W ks . BE R
O LRI NGRS BRI EEE R, R
P A 495 3 it P A KRR B R S S MR B 1 o i, T
FLUitE FA A A R AT DAGE o+ SR R B, PRI ER A
R, R EEE ., Hid 69.88% MG FE - HERE S A
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B A AL TR KO, AT RB SR A T A A Rk
Ko FERBRRE B R EMS, AR5
oA e LR TR A AR . EAE T, A
RS EEH, TIEASINERE , XAl BN Rt
Has HUE B A B R A R L R 2O AR
Bl SR R A A, T R A AT A O e =
PG, A Bl SR Bl L 5] 5 3K 85.94%, F
BLRRTE T 5 20M o = AK, Siah, g
Jit A st 222 400 A AL F e 70 1 2 3 ol - B8 S g D 1R
Z—

4950 0 P A A2 - SR B A RS SR
SHRPARVERT, 14 pH (A S sl I 2552 i ot
R IEPAAAIEES, WA I 9% o () A B
K F X IER B AL ek R A 18 S VEH . Pear—
son AHIC A HT R B, HHEFR4 5 152 pH (R A
K, +HEpH(E 5Bt (7=0.8307) . 2tk
B (r=0.623") St 240 8 E EMHCKY, 54
B (r=-0.308") . A2 (r=-0.368") F1A %L
B (r=—0.404") [] S B 3 A K F, 5H%
B (r=-0.222") R EFERMAKFE, RETEE W
MA—%, RS R, WIS ES A
Ko HFRATErRAEARIR L HE pH A W AFFEM B 3 25
5, PABIHMZUE T/ pH 4 5.6 ~ 6.3 55 PE
HREEIT, & IR0 A RS R EAGE B Y, R A
Fia el R Ak R N 5 RS A A, MR el -3tk
ok RS E e, g RCR I R AR, 4
1015 FER P i e R SR 4 B C U B 38 I
PP A AL, AN R S — B

4 Z5ig

A E 3T 4 R el 9 77 0 HE T i AE EL 23 A
A, LHERRA R, ISR eI IR I
ARG BT R B = B, R AR e
TIARCR . B BAIRECR SRR BRI
MG el b SRR 5 L R S R T,
DX NEAE BRI N 4555 RS Wb A TP At Ae , 91
IR, WG R, EHIA R, AT
JEREFI ], 3G . B AL .
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Soil pH and main nutrient characteristics of citrus orchards and their correlation in Hunan province

CAO Sheng', OUYANG Meng-yun’, ZHOU Wei-jun'’, CUI Hao-jie', LIU Pei', TAN Jie' (1. College of Resources
and Environment, Hunan Agricultural University, Changsha Hunan 410128; 2. College of Food Science and Technology,
Hunan Agricultural University, Changsha Hunan 410128 )

Abstract: 84 soil samples of main citrus producing areas were collected to explore the soil nutrient deficiencies and excesses
in citrus orchards in Hunan province, and provided theoretical basis for scientific fertilization management by measuring its
pH, organic matter and mineral nutrients. The correlation between soil pH and soil fertility was analyzed by group regression
method. The results showed that the soil organic matter and alkali N content in Hunan province were suitable, while the
soil acidification of citrus orchards was serious and 1/3 of them had low levels of available P and available K. The ratio of
exchangeable Ca and Mg deficiency was 43.75% and 56.25%, respectively, and the excess ratios of available S, Fe, Mn
and Cu were 69.88%, 87.50%, 65.63% and 64.06%, respectively. The effective Zn content suitable ratio was 76.56%,
and the effective B deficiency ratio was 85.94%. The relationship between soil pH and exchangeable Ca and Mg content were
significant positive correlated, while it showed an extremely significant negative correlation with organic matter, available
P and available S content and a significant negative correlation with effective Fe content. There was a significant difference
between nutrient content and soil pH groups. It is calculated from the curve regression equation that when the pH value of
the citrus orchard is 5.6 ~ 6.3, the mineral nutrient content in the soil is quite high. To adjust the pH value of the soil,
control the application amount of N, P and K fertilizers, and supplement Ca, Mg and B fertilizers are the key points for the
management of fertilization in the future.

Key words: Hunan province; citrus orchard; pH; soil nutrients; correlation; regression analysis



