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AP I G, B A R Tl A2 B TR
KEgm L YRR, TERA R . TR K
APV ARSI R A Bl R B9 R I, BA R
TR pH WU IR MRS e A RS
Ijjﬁ% [15-16 ]O

AW ST B X 1 R Al el - SR AL o i R AL
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Ab BN SRR W AR R IR R IR o 1 B 25 R
PCRRAE S 228 S R 4R L, S il el 5 24 e
AE R A S TR Al ke R 11— S B B A AR
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1 #MREFE

1.1 e Mg

R T 2018 4F 12 H £ 2020 4F 12 H #E 8 &4
SEATE (24°22' N, 116° 18’ E) Al IF @, %
Hi X R RS, AR 175 ~ 21.3°C,
AEFE K 1600 ~ 2000 mm, JoFEM] 324 d, EE
FEHER, IRIH AR 0.18 hm®, FhAE A Ay
QAELE LT &AM, T 2018 4 12 J X et i 7k £& ik
T BEREALEA T HORE I L pH (B RS 7 &
(£ 1) EABEA T el L hr

F 1 X EEEMIBAER (mg*kg")
R - N . ! . "
( X) pH A HAA AR B AN Ak
mm
0~ 20 4.4 23.70 24.51 559.27 330.19 365.00 79.97
20 ~ 40 4.2 14.64 28.90 388.64 237.03 224.72 67.19

1.2 it

90 SR B ML X 4l % 0k, i 5 A b B
O P E AL (F), QAL (RF), @
it I8+ 47 K (RFL), @ Ja & Jifi A2 + 9% B 5
(RFC), Ot + A K + A HUIE AR 51k
JE (RFLM ), & ab¥apEE, L2040 /N X,
BEA/NX 6 BERE, B AR A2 24 BRAR . AUIC it
HIEIR R, BRAE NWERR — e, BPAE MEREREN, 1K
H RS, JEER A e AT L A P A
PG IR G, APV &R’ R
PO, FLARAC PR R GEREAC . AR A AR KR,
A W, FICHEA R RN RAER T, 2, 4. 6 1,
GRS PERIGEA, BEE R 2019 4F 1, 4 A, JEHE5]
TE 2019 4F 1 H 1 kP A o 4540 Bt AT 47 ¥ Sk
BT 0.2 ~ 0.8 m IYIRTEIE I, 45 b 2 A A
LR 2,

x2 BREEREAE (kg hm™)

FO BN F RF  RFL  RFC  RFLM
A (N) 1084 200 200 160 160
# (P,05) 914 0 0 0 0
B (K,0) 906 200 200 176 176
FERa iR 7700 0 0 2000 2000
etk 0 0 0 1517 0
AEALES 0 0 3180 0 3180
PR AT 0 0 0 628 0

1.3 HEACRES T

- ERE A 5 A AR P (BE B R T 0.8 ~ 1.2
m) H0, BIFEBA T 1 m A Hb 7 EAT BE LR,
UREIRIE R 2 HE (0 ~ 20 em ) A )2 3%
(20 ~ 40 em) WHVRIE, HORERTAE] N 2018 4F 12 H
HI2019 4EHY 2, 4. 6. 8, 10, 12 H KX 20204E 4., 6,
8. 10, 12 H, —&Bor AT T BB . i S
W 3% pH, ZHtERR (EA) . sC#PEES (EAL) |
PHES 7254t (CEC) . $hBHMuMBE (BS) 45 IR
FEFRPR A A0 . B . SCHPEES . A ER R EESE
AT HEbE, I3 —HBar S RIBCE T 4 CokAE g
WA, HTIE FIERAS A, A, W ik
Wz BT R (55 3 ).
14 BT S Hr

KM Excel 2019, SPSS 23.0 Fl Origin 21.0 X144
TR T ANZE L, (BRI T 22007 (One—
way analysis of variance, ANOVA ) XJAH[RTRIAS[F] Ak
FHLT]FIAH [ b B[R] AS [R5 0 25 5 b 2 Mg T
8T, H Duncan I T2 8 LR

2 ER5HMH

2.1 AN[FIAR BN A HERR R ()5 )
2.1.1 R[EAEFE I pH B3l

1A AEFEO ~ 20 120 ~ 40 em + 2 pH
A, HIE 1(a) AT, fEHIEERZE, FHIRF
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AbFE pH R [ AR AL B R R, JoBH BT R ek
FEAR B 345 RFL A RFLM Ab 3875 Ak # K ZkH A]
2019 4F 2 ] 6 7 pH ANWi &1, e 400 6.1 Al
5.6, BEJGIFIR 20T R, SRR E . RFC A4
P TG TR LI ay s, 2019 4F 6 J1 ik
B i KAH 5.3, Bl JE JF 45 T R 2] 2019 45 10 J1 )
4.4, RIa RSN EIHER

Bl 1(bh) 3R 2 4 4b 3 pH 3 &5 48 fb

#, RF B R BT e, F ARSI 2 2218
TR, BAR 2020 4E 10 A (% 3.8, RFL F
RFLM 4b #5228 fb a4 AH [\, #F7E 2019 4F 6
AR KA, /9 4.8 F15.0, FJSITF0A T 1%,
2019 4F 8 H J5 fEB/NJE BN 5l . RFC Ab# pH
FE5.0 LR AW BT - T RE AR e, 2018
AE 12 H A20204F 12 H pH Y Ry 4.0, B GR F

AAE

8~

8~
—=—F ——RF 0~20 cm (a) —=—F ——RF 20~40cm ()
—a—RFL ——RFC a ——RFL ——RFC

77—0—RFLM 77—0—RFLM

6 6

z z

S5+ 5L

4t 4L

3 Il Il Il Il Il Il Il Il Il Il Il Il I} 3 1 1 1 1 1 1 1 1 Il Il Il Il

/\”\, /&’ /Qb‘ /Qb /QDo /\Q /\% /Qk /Q‘o /QQD /\Q /\q, \’1, Qq’ Qb‘ Q‘Q ,Qoo /\Q /\q, /Qb‘ Q‘o Q% /\Q /\’1,
F IS F I I I I TSNS S
A AT AT DA AT AR DD PP DDA AR AT AT AR AR DDA A
e (4F-H) i) (4F-H)

B 1 &AIELE pH BTN

2.1.2  ANFEACFEXT 155 pH B2

X} 2018 ~ 2020 4F 12 H 1 £ 3 pH #E 4700 =2,
(7] A 53 AN [7i) Ak BHR ) R[] — b BN [) A A5y [ 1) - 48
pH HZEFUNE 3 FiR, 7E0 ~ 20 em R, i xf
FC RS [ b B3] 2% S5 AT 0, 2019 4F RFLM 403 pH
53, NITA AR, BE & T F. RFfIRFC
PR, 5 RFL A TG W 25 2% 5%, F. RF M RFC =&
Z 8] JC & # 22 55 1M 2020 4 RFL, RFC il RFLM
Ab PRI 45 pH ) T0 8 25 5%, Hoh RFLM 42 pH
i, NS52, BESTFHMRFAM, FAIRFZ
AR B 225, IR EHE, RFLM 4bFR

2019 12020 4+ 4 pH LR E 25, H¥BEST
2018 4, T 5 BE 43 A 20.5% F1 18.2%, HA4skb
B3 AN Z 0] 22 55 AN 3, X EE 2020 12018 4F
+ HE pH 0] %1, RFL Al RFC 2020 4 . 2018 4 43 51
T T 13.6% F16.7%, F 1 RF 551K T 2.3% Al
8.7%

20 ~ 40 em + )2 A0 HFIAE (5 22 6] 3 pH 1y
PR
2.1.3  AN[EALFN SR . SRR . BHES
Facffer . BRI B0

F 4 FLEET 2020 4F 12 H AS[A)Ab P 8] A2 4k iR

F3 AELEFIFEME 1% pH

TIEREE (em) (RO F RF RFL RFC RFLM
0~ 20 2018 43+0.3Aa 4.6+0.5Aa 44+0.2Aa 45+0.5Aa 4.4+0.3Ba
2019 42+0.3Ac 43 +0.5Ac 5.1=0.7Aab 4.6+ 0.2Abc 53 +0.6Aa
2020 42+0.2Ac 4.2 +0.3Abc 5.0 £0.4Aa 4.8 +0.3Aab 52+0.2Aa
20 ~ 40 2018 4.1%0.4Aa 4.4 +0.6Aa 4.1%0.4Aa 4.1+0.3Aa 43 +0.2Aa
2019 3.8+0.2Aa 42+0.4Aa 4.0+0.3Aa 4.1%0.1Aa 4.0%0.1Aa
2020 3.8+0.5Aa 43+0.2Aa 43 +0.4Aa 4.1%0.2Aa 43+0.3Aa

T KETFHRFORE— B R — R AR R 225 B3, NG T REFOR R — R R —4E AR R A BRI 22 5 3 (P<0.05 ),
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(FEA) . S (EAL) . FHES T35t (CEC) I
ERFEMAEE (BS) S HEMEIRIR 2R, hx
4R, FE0 ~ 20 em )2, FACHE EA ¥ B 5 i,
A 2.04 cmol/kg, RFLM Ab ¥ £% A%, M 1.02 ecmol/kg,
RFL. RFC % RFLM &b 38 EA ¥ & & % T F 4b 38,
HALHEZ B EAL 22 50 5 EA 5L, AR S ET
RFL 4b ¥ i E % T F M RF A3, %F T CEC K ik,

RFLM 4bBif i, M 7.78 emol/kg, 5 RFL ¥ &5
THAAAF, RFC 1 CEC 275 T RF, 5 CEC #H
[, RFLM AbBE (%) BS [F RS fr A Ab B e iy, A
86.9%, 5 RFL. RFC #4585 T F Fl RF 22,

FE20 ~ 40 em 1), S ZE EA, EAL I
CEC ¥ L & 255, i RF 4L B BS & (K T H:
AACFR, HAKCEE TG W25 25 5

*F4 ANELIEELTEE EA. EALL CEC. BS (2020 £ )

IR e SEH LR SEHER PHES 384 ik ER A A
(em) (emol * kg™ ) (emol + kg™) (emol - kg™) (%)
0~ 20 F 2.04 +0.6a 1.49+0.3a 5.56 +0.3bc 63.3 +10.6b
RF 1.73 £ 0.5ab 1.27 +0.5ab 4.71 £0.6¢ 63.4+9.0b
RFL 1.22 +0.2be 0.74 £ 03¢ 737+ 1.4a 82.9 +4.0a
RFC 1.41 = 0.2be 0.93 £ 0.1he 6.09 0.1b 77.0+3.6a
RFLM 1.02+0.1c 0.70 £0.2¢ 7.78 £0.5a 86.9 + 1.4a
20 ~ 40 F 2.50 +0.6a 1.92+0.5a 4.770.2a 549+ 11.1a
RF 292+12a 1.99 +0.5a 525+12a 37.2+162b
RFL 2.75+0.8a 229+0.7a 5.73+0.8a 61.8 + 11.4a
RFC 242+0.5a 1.88+0.5a 4.80+0.8a 60.2 £9.5a
RFLM 2.59+0.7a 2.06+0.7a 5.16+0.8a 66.9 £ 8.5a

T AT RRORFE—REEA R B 22 57 B3 (P<0.05 ).

2.2 RIAIAbEEXT 3 AL IR 4 AR

F& 5001 T AR TR R B N [] 4 38 55 43 7 A B[R]
2% 5. 7E0 ~ 20 em T2, 2018 4F 4 Ab 3 ]
AN TR) & B8 7 4 vk B 4 TE W 35 25 . 2019 & 2020
A, BR FALEE NH, 1 350 TR B4, Hqnak
P[] JC 3% 22 55 RF ALFHE NO,™ W8 B 35K T Hig
AbFR, F. RFL., RFC., RFLM 4b B [A] 2% 5 R B 2%
2019 4F, Bk RFCAb, FALFRA ROBE E B & & T
HA 3 4-abBE, 1 RFC 2% & F RF, RFL, 5F,
RFLM [0 ol # 25, RF, RFL Ab B )47 ROu ik
W JC 0 35 25 55 2020 SEAFFEARI 22 55, 10 F A1 8K
WV B e A A B 22 S 2438 [ K. RF. RFL,
RFC b3 2019 4F (1) #5080 ik B A F J 2 A%, i
RFLM 5 H 4y b 3 6] 25 550K & 25 2020 4%, F 4k
PR A B B, M 533.91 mg/kg, R T
ARALER, RF WAL, H W& MK T RFLM, X T
2 S, 2019, 2020 4F ik B 25 AL, F. RF
Y1 5 F KT RFL, RFC, RFLM Ab3R. % Ho A2 #e
v FE AL B E) 22 S AT, 2019 4F F WL T RFC,

RFLM, H RFLM 3¢ # P 86 ¥k f 18 3% Ik T RFL &b
i,

TE 20 ~ 40 em 19 B L )Z, AS[R) 403 H] 5%
TSR E T 2018 SFAIAFAAE 3 25 5. 2019,
2020 4 1Y NH," ¥k B R 22 55 5 + 58 3R 2 A A
NO; ¥ FE ¥ R F AL B e i, 0 1l 47.97, 44.83
mg/kg, RFACHEAR, 40000 25.24, 21.04 mg/kg.
2019 4%, FAbHEA RO VR B D 2 = T O Ay b B
2020 4, FAbFEA A0 B = T RFL RFLM, i
RFL., RFC 5HA4 3 MAbHia] 25 55 R B3, 2019
2020 4£, RF. RFL. RFC. RFLM &b 3 ) i 24 4 v
FERS T R, WU 22 RN . RFL ARHE
(22 B ME A5 v B AE 2010 4F i & T F ACBE, HA
b P E] 25 SN B2 2020 4F F Ab 33 A2 PR 4T I 2%
fliF RFL. RFLM, b3 22 5 Rk 5 W 2K
o XTI ERE M ASHPEEE, 2019 F1 2020 4F4%
Ab PR 25 I B
2.3 A[FEALEE SRR

M 5 T LLE R RAL B 45657 047 bR lal 1)



rRE SRR 2023 (1)

A4k, 0 ~ 20 em 2, 2020 4F F 4P NH," ik & 4%
2018 4F i F 1 56.7%, i 5 2019 4E 2 8] G i & 2%
%, RF. RFL. RFC. RFLM 4% %] % 2 B i 31.7%.
41.5%. 402%. 264%. % T NO,, FAb3E 2020 4k
JIF 5 2018 4F i TH D 60.4%, 5 2019 4FE T i & %
5t, RF AZbEE NO, e B 3 4[] U6 i A48 4k, 2020 4
RFL. RFLM 4b B % 2018 4 NO,™ ¥ Ji /3 1) i 2 $i
1 48.2% . 34.7%, RFC ALH 2019 5 2020 4F &) NO,
ZSANEE, (HEBEET 2018 45, 2020 4 F 4b#f
B RO 4y S T 2018, 2019 4F 38.7%. 21.0%,
H2Z5 8%, RF. RFLM Ab ¥ 2020 454 &% # 1k &
552018 4F i FEAK, RFL. RFC b3 A4 A7 5k e BE
AR R 22, F AL TR A 2020 AR5
2018 4F B E 4 51.8%, HAMBERREE, F,

RF Ab B A2 4 VR4S e B 7 3 4R [0) 3% A 1 & A8 4k, 1
RFL. RFC. RFLM 4bFH 2020 4F45 2018 4F 43 5] b 3
P2 135.1%. 1384% . 172.5%, 52019 4F TG 0 3%
Z5 o X T RERIZ AR R, A AT
JE¥ITC R .

1E20 ~ 40 em T 2, F4b 2020 4F NH," i
B T 2018 4F 120.9%, 52019 4F )G ik & 22
5t AR BERT [R] & A B E AR, 2020 4F
F Ak B NO, #e B 458 2018 4F B F 4R & 77.1%, 5
2019 4F T i % 22 5, R A3 TE B 8 4k, 2020
A F S A50H v A 2018 4F i 4R 5 25.9%, RFL.
RFLM Ab 3 2020 41 22 44 55 v B 43 ) /=5 T 2018 4
106.1% . 92.7%, HApAWHI2ERRNEE, K44
B . SCHPEBER I 3 AEM 2RI E

x5 HBEFHESEEERETE (mg - kg")
LHERE s AR A Ak
(em) 20184F  20194F 2020 4F 20184F  20194F 2020 4F 2018 4 2019 4 2020 4
0~ 20 F 2586Ab  42.70Aa  40.52Aa 2495Ab  42.56Aa  40.01Aa 598.05Ab  68539Ah  829.61Aa
RF 21.66Aa  17.29Bab  14.80Bb 2242Aa  27.16Ba 20.69Ba 542.84Aa  509.46Ca  463.61BCh
RFL 24.17Aa 1629Bb  14.13Bb 2299Ac  46.99Aa  34.07Ah 556.91Aa  486.78Ca  473.66BCa
RFC 2276Aa  19.81Ba  13.61Bb 2621Ab  39.94Aa  30.52Aab  52093Aa  612.93ABa  547.48Ba
RFLM  21.05Aa  20.58Ba  15.50Bb 26.69Ac  51.57Aa  35.95Ah 565.05Aa  532.83BCh  436.62Cc
20 ~ 40 F 1517Ab  3039Aa  33.51Aa 2532Ab  4797Aa  44.83Aa 427.64Aa  472.58Aa  486.05Aa
RF 13.64Ab  19.00Ba  12.52Bb 29.69Aa  2524Ca  21.04Ca 381.22Aa  349.88Ba  305.54Ba
RFL 1330Ab  18.00Ba  12.65Bh 27.92Ab  36.70Ba  31.95Bab  408.11Aa  352.62Ba  396.97ABa
RFC 1344Ab  2201Ba  11.87Bb 2896Ah  37.27Ba  2536BCh  393.92Aa  32421Ba  406.46ABa
RFLM  15.16Aa  18.12Ba  10.93Bb 32.61Aab  40.85ABa  26.09BCh  348.65Aa  327.40Ba  314.59Ba
e HE S Atelp
(em) e 20184F  20194F 2020 4F 20184F  20194F 2020 4F 2018 4F 2019 4F 2020 4F
0~ 20 F 351.68Ab  452.04Aab  533.91Aa 382.95Aa  35836Ca  385.97Ba 87.21Aab  96.70Aa 73.21ABb
RF  305.87Aa  233.05Ba  282.03Ca 355.43Aa  340.40Ca  298.70Ba 82.48Aa 81.33ABCa  64.05ABa
RFL  357.13Aa  224.16Ba  349.28BCa  397.19Ab  990.02Aa  933.75Aa 85.39Aa 91.01ABa  76.35Aa
RFC  301.41Aa  233.04Ba  342.32BCa  367.58Ab  74532Ba  876.40Aa 73.77Aa 63.66BCa  42.65Bb
RFLM  324.48Aa  324.84ABa 404.04Ba 342.68Ab  1096.52Aa  933.71Aa 71.56Aa 57.34Ca 61.50ABa
20 ~ 40 F 251.50Ab  317.42Aa  316.55Aa 22355Aa  168.24Ba  191.97Ca 63.53Aa 48.95Aa 52.70Aa
RF  218.64Aa 19555Ba  266.00Ba 241.52Aa  268.72ABa 242.48BCa  73.22Aa 65.94Aa 59.46Aa
RFL  23333Aa  208.37Ba  258.88Ba 20533Ab  42824Aa  423.11ABa  59.71Aa 54.57Aa 4543Aa
RFC  23371Aa  166.80Bh  225.81Bab  218.86Aa  299.12ABa 304.98ABCa  76.46Aa 62.90Aa 66.45Aa
RFLM  228.62Aab  206.00Bb  265.95Ba 23936Ab  309.01ABa 461.15Aa 65.18Aa 63.19Aa 67.05Aa

I KPR —FE R —F O AR BB 222 2, NG TR — G R — e AR ARG 2253 23 (P<0.05),
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3 itig
3.1 AN[al it AE A X+ SRR R

TR R A A s AR AR
(IS, TR Abask A o P e 1 e B B itk e
PA I+ 3% CEC A1 BS AR Sy -+ B R Ak i B0 M 48
BT 2010 AERYTE A KL, AR i
T ESEZA RO B R L Y, B B A e
75 LSS 4 AR o R S e iR i B R
M2 IFsE M, LIBECHEADLUIE . F5FHEH 510
JIES ik 5 e 45 e T A AR AR AR I TR A B, $2
B pH T, 2020 4F % 2 + 4 L RFLM &b
FpH i, HIKERFLACH, MERBEST
F. RFAbHEL, T PHAR S AT 5 R AT RFLM 423 pH
WE TR, X R B A K Bt A AL IE 548 PRt A KRR
WL, N A HUAE ST A 3 0 R R B — 2
B, 24 2 xo) 3 3 o il b 3 0 1k
ERFR KB, RZ LT pH 44, WERIZH
42, RICHRZEHIER pHEE N 45, BEST
pH N 42 LR Z, CHMERERZ D ENT R
2, SHFRERMM, VEREHIERRERZETE
J PR, HASAL BRI pH BRSO B AR AL, X
ST A ROE AR RL, 7R R R S PR
%, TREEKHNE A ek W R ERRE Y, [N,
HARVRIR A PR X 1 4560 26 2 R Ak it R AR 75 2
IR AR — RS .

IS 5 45 AR AL BRED RFL, RFC. RFLM &b
S ¥, RF QLB AE — e R Rk T 3R2 1 4%
EA F1EAL, 142/ T BS, CEC, [F It 3 FhiHmz 4t
BRARNCT 2L o AT s ) - R R R R A —
PR R ACR, O\ pH 8L iasokF, R3]
REERZEmEM LY, BREEEEZIMATE R E
AHIL B R AL B ;1 3R 2 A AL B[] EA L EALFI
CEC B TLl 225, RUIFEMAEN 3 Fhi iR ab #EXT
W2 IR RSCR A B, P RF AAHEEP £+
JZ pH BB E] TG 35 28k, AbFEE] EA. EAL. CEC
1 BS Y0 22 5, PR e 7 A B - R G
R0, T UH R Ab FE P RFLM AL B pH B i, H
2019 5 2020 FE I fAAE B E 225, EAL EALHITA
IR AR, BS A, KMEZRG KA, RFLM Ak
PEXT A HERR B R RO . R R
fEmEZIE, SR8UN. M. KEHEY N EE
Lo MErR B RO ERE. ML . BESEmEE Y,

IR B RE S TR WK E EFRE . KR
EA I N S R i< o S S DG b 41
IRIFSE R 22 IR TR TR RE ], XAl 5 it 7 1458
b VeI Tz, BRIt R0 2 A
Xof A HERR AL Y A R AR Xl A A R A fi i
JEBATEEEH
3.2 R[REAE AL BT 455 40 1 R

2020 4 F A FR PN - HE R NH, R B3 S T
2018 4, & B it FH N AE REff NH," 78 4 e v 2R
HONH, BER s B W 2 0, FRARAE R & ) 2
LR EEEZTRSANRE™, 5F b
A, HAAb B 2020 4F £ 3 NH," ¥ 2 2 (%
T 2018 4F, i A A P i B RRALR)Z
NH," R, 33X 3 B H A A AT 5847 78 0k Ui = 19
)0, H.2020 4F P + 2 F A3 NH, ¥ 1 8 %
BT AL, STE s 0 BRI R R
AT FEAK 20 ~ 80 em + )2 + 38 NH," & & ) 45
AL F AL B 2020 47 NO; ¥ B &5 2018 4F I 3% 2
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27 A LIAE Y, 2019 K 2020 4F 4% 4b B A 26l P
TREES, XULHS AP, s
JIE R A Mty - 775 A 8 i A B A e - TC
B, F UL AR T IERH A, (H
A TR S AT RE W R A A A R . RO
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4 Hhig

(1) JEEAL + £ 0K DSCEHEAL + PR B L sl

AL + A1 + APUEEACR I ICTE 2 4F A xR
JZ LRI —E M RACR, (HAVRE % e
RIZ LIRS, BAME, DUBETEAT + 4K + A
HUACHES AR AR T - SR B 1) ol R SR et
(2) W HUE A AL 2 NH," A 200 s A
TIHERZEARZAW R, S, wEmEi
A — 7 I TR] AN 2 5 B A 7 6 % b SRR 7 i {4t
L, FRESR T IR, LR TR

Sk

(1] EMWPRmEANREBUN. SFRFEL [A].
L Z 45 R BT R, 2019.

(2] VFBHL SRREANAE T P BRHE AR e At RE 1) 255 A 800
i [D]. Ml fEE RS, 2019

(3] /NI, B0, B, AR SF RN AR i A e
TR [T ], ZRmbdZE, 2017 (6) : 44-46.

(4] HEE, T2, &g, 55 S RIE R A SIS
T B g (1], AAEE, 2004 (4): 656-660.

(5]  XUWRWH, 9%, b, 45 F 3R R R IL -3 AT
kR ()] B TAREORER, 2022, 12 (1) 173-184.

(6] WGHGEE. ORI ELFE IR 2 i R el 4 48 55 a0 tR i B HL i e 1
[J]. wwadfolB:, 2012 (10): 67-69.

(7]  EGbR SPRIE LI R E MR b R (1],
BT RRE, 2015, 44 (2): 63-65.

[8] HES, 2, R0ME, % EEREMFSX CEME) R
el skl [0 ], sl K24, 2001 (1) 40-43.

(o] I, MO, B, 55 PRIIZEANRRE SRR 5
Wb IEAFTE (1], fdfol#4k, 2003 (3): 163-167.

[10] ¥R, 59052, FLILak. 2002-2015 4 b E 2R A 1EY T
S AR AR B Y A R SCHAAS S AT [T ], rh RO R 22 it
2019, 24 (4): 187-201.

[11] Z=kbk, SEGEE, kb, S5 f s V- A s i 2 el
TIEFEATE KSR (1], hEESRL R, 2015,
23 (8): 1001-1009.

(121 VREAE, MERBR, 55k, 45 G2 240k S e I it H 30k 2
122 2 LT IR B0 T 98— LA e 48 ST R L TR Sl A 451
[7]. mEldalbdi, 2019, 50 (3): 533-539.

[13] sk, &k, FEH, S5 FEEE ik B o 5 6 o
R HAMERFAROCR [T]. s, 2021, 38 (8):
1319-1329.

[14] LiY, Han M Q, Lin F, et al. Soil chemical properties,

W, LT

‘Guanximiyou’ pummelo leaf mineral nutrient status and fruit
quality in the southern region of Fujian province, China [ ] ].

Journal of Soil Science & Plant Nutrition, 2015, 15 (ahead ) :

263-269.
[15]  #4n. HHefb ZIURsmoeite [J]. 8¢, 2015, 47
(2): 238-244.

[16]  ARfEAR. ANTR] b ek B A0S AR At - S o A s i O B 5
[D]. MR iR, 2004,



rRE SRR 2023 (1)

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

BB R (=R LML deat: ROl TR B R AR syngsgm (1], a4k, 2018, 27 (9):

k., 2000. 1335-1342.

BAR, HOCO5, EEM. A RKER R IR DT R [30] fupfede, thife, TLoMy, S5 Wil e i 3550

(1], @, 2010, 6 (9): 206-213. WO KSR AEZ [T ], AYE SR SIEREER, 2010,

Guo J H, LiuJ X, Zhang Y, et al. Significant acidification in 16 (4): 846-851.

major Chinese croplands [ J ]. Science, 2010, 327 (5968 ) : [31]  ZEETF, EFE, welol, 55 Soiskss b Rr it FH )

1008-1010. ARO[ ], B, 2007, 23 (1) 52-58.

CaiZ ], WangBR, XuM G, etal. Intensified soil acidification [32] SAEL, ok, EGlE KRR pH NS EEES S

from chemical N fertilization and prevention by manure in an 18- T Empsem [ )], hEAESIER, 2017 (4) . 72-77.

vear field experiment in the red soil of southern China [J]. [33] ok, AR, ER. SRR M R A RO BT AR

Journal of Soils and Sediments, 2015, 15 (2): 260-270. [T, &l Rl 2013, 41 (2): 562-563.

WAk, R, V. . KOTOTREAEE  (34] W0, T35, BRI RN b

WS (1], 3EEz, 2008, 39 (5): 1221-1223. FROr SRS [J]. 22, 2021, 11 (2): 39-44.

WA, mW, TRAK, AR REARIE 5 AR A v I ) e - [35]  ®fh, BRE, X, 5 il B . &
SEEAE T LR KSR (1], FRBIRkE, 2016, B B ARSI [ ). PEdbAell A4, 2018, 27 (9):

37 (11): 4446-4456. 1335-1342.

T, MRABAS, AR, S FRIEENNGE R AL RO [36] XIJeME, vTmite, sKICH, 55 BRI TR AR AL

5 [T]. ZBEAIFSE, 2020, 38 (1): 169-176. He RO R KB BT [0 ], LA, 2008, 39 (2):

Scott B J, Ridley AM, Conyers M K. Management of soil acidity 293-298.

in long—term pastures of south—eastern Australia: a review [J]. [37] 2, BENE, FEste, S KGNS R 35X R

Australian Journal of Experimental Agriculture, 2000, 40 (8): WPEES . BER R (1], HWYE RS ER2ER, 2013, 19

1173-1198. (5): 1200-1206.

Cregan P D, Scott B J. Soil acidification—an agricultural and [38] JFEMEE, FHL, gk a5 OMHRS . IR . RS FRI2

environmental problem [ M ]. Agriculture and the Environmental eI [ ]. ?aaﬁf%*ﬁ , 1995 (1): 6-9

Imperative, 1998. [39] Z4um, 20z, MAZE, & EFeWil i ix g s

Ye X, Hao J, Duan L, et al. Acidification sensitivity and MRk S R s (1], P ERE A, 2013,

critical loads of acid deposition for surface waters in China [J]. 42 (4): 54-56.

Science of the Total Environment, 2002, 289 (1-3): 189- [40] TEHapE, TIEM, ﬁ?ﬂi)ll A gk AR A i e FH A 3 A

203. AIEREI ()] RV FRERE, 2005 (S1): 81—

BA=H0, Coventry D R JE b 45 il X + 18 2 1k 119 5% i 34.

(1], el BRIy, 2002 (5): 385-388. [41]  sk@ie st DR IR T P RS 58 (D . A

BHLEY, B, KA, S TSN KA 5 R, 2011

TR BT RS SE [) ). T EfeSE AR, 2011, 27 [42] 5’6%‘24‘ RLER], SRR, AF R XT3 A

(27): 148-155. ZEH L N0 LR ()], YR, 2018, 45

RS, B, B, S SR TAL X R A (6 ): 1323-1332.

Effects of different fertilization treatments on soil acidity and nutrients in pomelo orchard

ZHANG Xiao-tong"” >, ZHANG Ya-dong" >, PU Zheng-xian’, WU Liang-quan" >, YANG Wen-hao" ** (1. School
of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou Fujian 350000; 2. International
Institute of Magnesium Nutrition, Fujian Agriculture and Forestry University, Fuzhou Fujian 350000; 3. Research and
Development Center of Yunnan Yantian Co., Ltd., Kunming Yunnan 650000 )

Abstract: Pinghe County, Fujian Province, as the main production area of pomelo in China, has the problem of excessive
fertilization, which caused production ecological problems such as soil acidification and nutrient imbalance. Therefore,
exploring the rational fertilization model is of great significance to guide the fertilization of honey pomelo. To explore
reasonable fertilization mode, using field experiment method, 5 different fertilization treatments were set up: the farmer
conventional fertilization ( F ) , reducing fertilization ( RF ), reducing fertilizer + lime (RFL), reducing fertilizer +
conditioner (RFC ) , reducing fertilizer + lime + organic fertilizer partly replacing of chemical fertilizer (RFLM ). A two-
year field experiment was conducted to investigate the effects of different fertilization treatments on soil acidity and nutrient
concentration. The results showed that: (1) RFL, RFC and RFLM treatments significantly increased soil surface acidity
(0 ~ 20 cem)in a short term ( 2 years ), and RFLM had the best effect, but did not significantly change soil subsurface
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acidity (20 ~ 40 em ). (2)In 0 ~ 20 cm soil layer, the concentration of exchangeable acid and exchangeable aluminum
in F treatment was the highest, while the base saturation was the lowest. Compared with the exchangeable acid and
exchangeable aluminum in F treatment, the base saturation was significantly increased, and the cation exchange capacity
of RFL and RFLM was significantly higher than that of F treatment. There were no significant differences in exchangeable
acid, exchangeable aluminum and CEC among treatments at 20 ~ 40 cm depth. (3 ) The concentrations of NH,", NO;,
available P and available K in soil surface under F treatment in 2020 increased by 56.7%, 60.4%, 38.7% and 51.8%,
respectively, compared with those in 2018, which were significantly higher than those in other reduced-fertilization
treatments, while exchangeable Mg concentration did not change significantly. In 2020, the concentrations of NH,",
NO;™ and available K under F treatment increased by 120.9%, 77.1% and 25.9%, respectively, compared with those in
2018, which were significantly higher than those under reduced fertilization, while exchangeable Ca and Mg concentrations
did not change significantly over time. Compared with the F treatment in 2020, the enrichment of soil nutrients in other
optimized fertilization treatments decreased and the growth demand of pomelo could still be maintained. Integrated soil
acidity inproving, soil available nutrients maintaining and the environmental pressure reducing into consideration, it can
be concluded that RFLM is a kind of ideal fertilization management practice of pomelo orchard under the condition of the
experimental study, in which the yield and soil available nutrient supply will not be affected when fertilization is reduced for a
certain period of time.

Key words: pomelo orchard; reduction of fertilizer; lime; organic substitution; dynamic change



