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L PO R NEE: Jukaaane b BN EA

RFA, HEBIR, LA, B 4F, S, RBRA, KEH

(R R2EPF AR MRS, W 570228)

W =S RERIEDURY R B LU S m AR AN TR BN IR R S, m] Az it 4 B PR TR HE R AR R
RELIGTIR K ERELE, B8 4 DMEATE . IR K-AD . SH#EK) . mEEAD. A EEHAEKHAD, Wil %E N
BRI T — KBRIREE . Fsfr . EbEE . AUREE . TR IL RO RRE . 5 RRHT: AR 1 YO P BEsk i ok
(125.47 ~ 898.81 mg/L), 5 2 KURFF(8.79 ~ 157.64 mg/L), % 3 IKFHHEF%(0.51 ~29.28 mg/L), fE/FH 4 ~ 11 T F41(0.25 ~ 9.41
mg/L); i FHEEAEAL BRI TR BE MR B 3 i T RAL 3, Horp— K B B AL PRI, 55 (898.81 mg/L), Tl & A1 AL B AIK(212.50 mg/L).
FKAAD S TR PR s AR, B BRI AR BB K AL > +AL > +K > —K-Al; ARRIFZSEEILAL R 5 BRUK
KAEH 19.16 ~ 142.96 mg, +K+Al S T8k BRUR KR HE 2IRIDUT R . — KBiBREE >SS > S LB kB> A o, BRI AR
IR A A FE(8.22%), ffs E— /KERBREEALFE(82.54%). 11 IRIKIELEIR, 0 ~20 cm 12, SXTHACERMLL, BR—KHi
FREEAb AN, T DAL BE 4R R T 3 pH, HHERCHRMEBE ST BB +KHAL < Al < +K< —K-Al; [Fl—H48 50 R IR S
—IKBRIREE . F= A AR H SR P o i LT B B 22 5, N LR I AU e . Ul . AR INAL T . 25 R AT,
FEFEEREIS , e BK A BB IR B e s +AL BB DS R F +K AR, B+K+AL XM VEA e . 78
VR IR & B RT3 B e i — K BRR AN BLVE N ARG JH , JC HAE BRI AR U, T e e N bk ok
REARM A= A

KEIE: FMRILTE; BRI BRI

FESES: SIS XHERPRERD: A

Effect of Exogenous Potassium and Aluminum on Magnesium Leaching from Different

Magnesium Fertilizers in Latosol
XIONG Zhangyu, CHEN Huijuan, HE Yeliu, YAO Jing, FAN Xiaohong, CHEN-LU Junjie, GENG Jianmei"
(School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: In this paper, the effects of coexisting high potassium (K) and high aluminum (Al) on magnesium (Mg) leaching of
different Mg fertilizers in latosol derived from the shallow sediments in Hainan was studied in order to provide a theoretical basis
for the rational application of Mg fertilizers. Latosol derived from shallow sediments was collected and four treatments were
designed, including non K and Al(-K—Al), high K (+K), Al toxicity (+Al), and coexistence of high K and high Al (+K+Al), and
then the leaching characteristics of five Mg fertilizers, including magesium sulfate monohydrate(MgSO,-H,0), dolomite
(CaMg(CO0s),), Mg(OH),, MgO, calcium magnesium phosphate fertilizer (CaMgP) were studied through simulated soil column
experiments. The results showed that Mg concentration in the first leachate was the highest (125.47-898.81 mg/L), steeply
decreased in the second and third leachates (8.79-157.64 mg/L and 0.51-29.28 mg/L, respectively), then tended to stable in the
following leachates (0.25-9.41 mg/L). Mg concentrations in the leachates treated with Mg fertilizers were higher than that of CK,
with MgSO4-H,0 being the highest (898.81 mg/L) and CaMg(CO;), the lowest (212.50 mg/L). Mg concentrations in the leachates
under +K+Al were significantly higher than those of other treatments, and the accumulated contents of leached Mg under
different types of Mg fertilizers ranged from 19.16-142.96 mg, and were almost always in the order of +K+Al > +Al > +K >
—K-Al. The accumulated contents of leached Mg under +K+Al treatment were in the order of MgSO4-H,0>CaMgP>(Mg(OH),>
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MgO>CaMg(COs),, with the lowest being CaMg(CO;), (8.22%) and the highest being MgSO,-H,0 (82.54%). After 11 times
leaching, compared with CK, in the 0-20 cm soil layer, except for MgSO,-H,0, Mg fertilizers increased soil pH, and soil
exchangeable Mg contents were almost all in the order of +K+Al < +Al < +K < —K-Al. Under the same treatment, there was
almost no significant difference in exchangeable Mg content between CK, MgSO,-H,0, and CaMg(COs), treatments, but both
were significantly lower than Mg(OH),, MgO and CaMgP. Therefore, attention should be paid to water management after Mg
fertilizer application to prevent excessive Mg leaching. +Al has a greater impact on Mg leaching than +K, and +K+Al can
promote Mg leaching, then, MgSO,-H,0, prone to leaching, should not be used as a base fertilizer, especially under the
coexistence of K and Al, it should be applied in small amount and multiple times. Comparatively, CaMg(COj;), with a low Mg
leaching is recommended as the base fertilizer.

Key words: Coexistence of potassium and aluminum; Magnesium fertilizer leaching; Shallow sediments

B R AT MR TUEFR TR —, BRI, BB R, 2 it A TR
M2 KA B Ry, WA AT RA TR B A 2 A B k% 5 20 0l L X IR 4R v 43.13%
S [, BEURAEY RN 2RI AR LA R 66.50% )5 it F S5 T0 B A BE b Ok A H U IR AR
WG R, S 5 EY IR ZFh AR R R AR 17.24%00 0 BRYE H Y AU S A 1 B 1
AR RIS BRI 4 R 5 2 R, Mg PRI HE A VR, 8 B T A a8 Mg

S VEFIRES 3 A 7 o i S5 B2 AR YE, TECHMEEE S RS H RS A R
TEVIR OB 2RI T L3P ResE  Be sy B 3 fue e
TN KRG EARR, AT 8 SR B T R 4 Fe g e A ™ Bt WA AL R R, &

PR i = L2 )t BRAE R 22 b o i I v+ 8 BV % > 5 i M g S B A e 3 ) e A
P MR F B A A 3 P s R R A R AR WY 1.6 155 1.5 A5, W pE 42 TR AEE s 5k
1.42 mg/kg, AFHERZ | = 5852 RN 15 I, SRR B AR AR s VR A
Il 86.75%M, sz Pk Bk A /N 50 mg/kg AT, o st 21398, 2o FUR iR & AR E R R B I
& TR e = RSP B, HIERPERGE, ANEEEA IR T+ 3ER A,
TERETR R AR, A B P BE AR 20 % R AR T T P — S IR M 38 Al = i S s AR AP e, (B
FE IR AR R GERRE . CATFRRY, S HXERRIFPSEEAL R E 52 i A DRI . R, AR 3¢
B 5 R R NE RS TE N 0 3 A DCOC R SR F IR U & B WL 13, i ad 2= ) AR
BRI it R A . PR R A IR PR B PR TS, F5E 1 AMIR S B 45X LA R PR BEIE
ROk 173, MR SR T 7%, MR WRERREAE AR, LUk I 1 A A Bt P 4R 1L B
PR AR R B o i O A EE R E AR IR EE BRI .
B 2.32 F5A1 1,50 £517), BRMREE . SEIbEE . SEfbEE . o b e
AR R A LT Sl ey 1 MRS TTR
32.88%. 27.30%. 24.08%. 19.26%. 11.86%"". 7 1.1 {itif +1E
BRI, BRI R AN Ry - B R B A B> R M3zt 5% [ MR A v Bk st gk 1, ke
B>gUOR S A e KR SRR > IR B e 7 DU R B M. T HE5Z0 ~ 20 5 20 ~ 40 cm)k
FERIREG T, BRI R IONIUT . BRRRFIES > 42 SPHIFAT, & 2 mm FRIRA M54, A
R B> A K R AL IR IR B> 9 K SR L EES AT L 1,

F1 XTI EREBALER

Table 1 Basic physiochemical properties of tested latosols

1 i <0.0lmm  pH  AHUR WA A SEAGT SCIMERS  SoIbERE ok
(cm) (gfom?)  LHLEHCE) (zkg) (mgkg) (mgkg) (mgkg) (mgkg)  (mghkg)  (mgke)
0~20 1.30 17.60 5.50 9.3 46.90 142.13 65.33 428.76 22.87 31.50

20 ~ 40 1.40 14.00 5.45 3.0 18.04 122.05 55.00 419.62 19.67 15.75
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FEEAAT : SN XA [F) B AL AE fle 215 v bk 5 ) 52 i) 321

1.2 KEH*

RIGBEE 4 MR D-K-Al: ITA—E =R
A WEOFE, DERLEESHETEKE, AN, B
(P,0s)FIER (K, 0)it F 2735124 150, 100 F1 150 mg/kg,
Al IR E . A BERRES AEAL EEfE; @K fELD
PRORY LAY F3G I #E AT, K,0 & 350 mg/kg;
@+Al: 7EAFOR IR FINES 100 me/kg(Bi iz 5
1.235 g); @+K+AL: 7EALFEQILRY I in4h 100 mg/kg.
B AT 25 CTHHBREEESE 7 d, a0
WAL FE T 5 FEERE, HELOREEERE X O
WINEEAL(CK); @ In— KB R EE(MgSO. H,0, %
MgO 270 g/kg), H& 056 g; @OFEMHA= A
(CaMg(CO3), , & MgO 200 g/kg), FHE 0.75 g; @
A E LB (Mg(OH),, & MgO 998 g/kg), HHi
0.22 g; OWIAILEEMgO, & MgO 900 g/kg),
B 0.17 g; OISR AL (CaMgP, & MgO 80 g/kg),

FHEE 1.88 g(F 2). Jiti FHEE N A 24 ) 456 IES it FH £ LA
MgO & HiE, ¥h 150 mg/kg, i SRR T %A
TR R TR (1 ke) A, (R AR~ Uit 1
0~ 10 cm +JZ2 . AR 3 EE , Bt 72 >4k

N AR R FH N AE 4.6 cm 5 53 cm Y
R ALIAEPVC), I F IR E: L
FERRJEHZE L —)2 200 HE M, IR FERE,
TEAET SR E R 2 em BERA TN (Z85d 2.0 mol/L
R, I EE KRS, T RER
P I TA] 28 5 (0 ~ 20 cm 5 20 ~ 40 cm 43514 1.3 g/em’®
5 1.4 glem®)FRE%E £, JE3A 20 ~ 40 em +)2 3,
FEEUREESE, BEEA 0~20cm )2 T8, #HER
Sl —F e HEIA, FESEE 10 om, FlAERS50E
BHRAIESEA, JEEZE 10 cm; H&/aE 118 Fomsi—
249 2 em JERA SR . HAE T bk Kl &
FET 500 mL #EPH

F2 MR 5 MERMEXNER

Table 2 Basic properties of tested five kinds of Mg fertilizers

BERE 2 B 5 pH MgO(g/kg) FARIE (/100 g 7K) e R
— KB R MgSO4H,0 8.55 270 7.28 ¥FEHT
Hzo A CaMg(COs), 9.09 200 0.01 FF A K e
A (Mg(OH), 9.84 998 0.90 35wl
AAbEE MgO 10.06 900 0.58 FEMAT
FHEEEIL CaMgP 9.50 80 2.29 FEMAT

WKV IR I T AR AT, 25 8 F /KR T AR K o
F 65% MEHkE, T 25CFEERER7 d. b
J& . R BRI IR A T AR RS, RO A 22
B K 200 mL(PA A AR R B K B AR, A AR
PIBER i 120 mm). FEHRE 11 %k, FF2k 77 do

R, B 6 d WU — Uk VER , SEUAT,
TUER A3 TR VB0 5 B 5 i o AR MR U O YR A B RTIbR Vv
HEES TR BT R IR i IR RS,
FRICHY 0 ~ 20 cm F1 20 ~ 40 cm + /24> BSR4 +4E,
A J I - 498 A o e M 39 pHL
1.3 HHRSUE

FIEpHR MR BT L (Vi - me=2.5 = DI ;
e R A L E T A R PLCR A E
B8 TR — VA A TR A AR SR A TR T 5 - MR RUR
FHBE AR WO I 22 5 A 0w ok e i S R
P —BUBH R B L (5 T I 5 M A 4 P R
EDTA—# #h ¥ 3 — I W 043 06 6 BE ¥R I 5 (s F
WAy 6T, KIS . PinAAcle 900T); + 37
BT R FINH,OACE $— JOIA 6 BE T 5+ 458
etk s R 1 mol/L KCIAZ e —rb i 5 B 5
BH 5 7 28 490 15 SR FH I8 T 42 12 000 A 5 O O VG 8 Wk )

SR D W S 4 016 B 5

K UAT 2RIk R 5. BERE gk O R
(%)= (it Ak 311 Ay B ik 4 2t —XoF R Ak L A B b 2 2 )/
Jiti Bk i) x 100,
1.4 HiE4IE

%1 Excel 2010, Origin 2018 {4 3475 kb 3t
MK, K Statistics 23 Geit o dirh 5t e e 7
225 W E PRI (LSD ).

2 HBREHSN

2.1 $HEAEEFEXTAEEIEMERPERERNZ

G 3 v, 4 NEERAL PRI RTESS 1 ke
R PRV B B 55 (125.47 ~ 898.81 mg/L), 5 2 YRIERE
(8.79 ~ 157.64 mg/L), 55 3 IR FFIRFE(0.51 ~ 29.28 mg/L),
RS 4~ 11 WOl TF42(0.25 ~9.41 mg/L), £MjitE
NEJSRT 3 YR FEFR (120 mm), JEHES 1 RGFEEAE k2%
A 582 FE A o it P BE AL IR T R BE Y L CK Ak
P, He—ZKOBR R B A B e 5, 17T 2 A1 AL B AR AR
JR R ] et — K BRIREE 2 I K, T H = A MER . 78
ANEAEAL T, +K+A1 500 F Bk se i b sk g
v T A A

http://soils.issas.ac.cn



322 + e %56 5
R3 HERS Mg™ SRET L (mg/L)
Table 3 Changes in Mg2+ concentrations in leachates
PRERALIE  BEACAbIH IRVRYE 3
1 2 3 4 5 6 7 8 9 10 11
—K-Al CK 139.05¢ 16.05bc  1.05b  0.77b 0.55b 0.53b 046b 0.50c 0.55¢ 037c 043¢
— KB 640.09a 7589a  859a  4.40a 4.57a 455a 4.10a 3.87a 328ab 3.50a 34la
Hz=A 138.03¢ 1590bc  098b  0.77b 0.59b 0.65b 0.59b 0.57c 0.63c 048c 046¢c
AEME  17655¢  8.79¢ 1.07b  0.65b 049b 240ab 047b 04lc 065¢ 072c¢ 0.82¢
AAbEE 149.96¢  11.07¢ 143b  099b 1.15b 1.19b 134b 1.81b 2.15b 2.13b 220b
PEEEMEAL 344.13b  3047b  6.12a  439a 4.16a 438a 3.78a 40la 3.82a 3.92a 3.76a
+Al CK 157.85¢ 23.49b  3.8lc 175b 1.19b 0.85c 038c 0.66c 060c 045¢c 038¢
—KBifREE  802.84a 157.64a 19.21abc 4.53b 3.06b 2.00bc 128c 1.58c 1.20c 096c 0.83c¢
Hz=A 12547¢  52.64b 1201bc 3.44b 217b 18lc 090c 0.82c 0.78c 0.68c 0.54c
A 21674c¢  109.94a 28.66ab  932a 7.60a 639a 2.97b 2.81b 299b 2.64b 230D
AAbEE 220.02¢ 111.13a 31.00a 9.34a 823a 7.53a 483a 47la 42la 4.18a 394a
FEEREAD 61023b  11539a 29.28ab  9.4la 8.04a 487ab 329b 420a 3.33ab  293b  2.69b
+K CK 152.82d  9.96¢ 141b  070c  057c¢  033d 034c 039b 042c 034c 031b
—KBifREE  865.15a 5293a  7.39a  3.80b 340a 3.53bc 2.65a 2.69a 250a 2.58a 246a
Hz=A 154.17d  8.50¢ 051b  06lc 058c 077cd 035¢ 049b 047c 037c  034b
A 18521cd 11.50¢ 1.64b  637a 084bc 5.54ab 0.51c 1.06b 122bc 0.83bc 0.97b
AAbEE 246.42¢ 1743 ¢ 1.75b  0.83¢c 095bc 6.48a 0.53c 0.94b 1.06bc 1.18abc 0.55b
FEEREAD 622.81b  34.17b  228b  1.13c¢  139b 1.75c¢d 1.81b 237a 22lab 2.19ab 2.68a
+K+Al CK 157.57¢ 10.84c  0.55c  0.56c 0.58b 035b 0.17c 029d 048c 023c 0.25c
—KBifREE  8988la 151.57a 22.55a 6.85a 620a 3.84a 1.79b 222b 238b 1.75b 2.10b
Hz=A 212.50d  1527c¢  2.87bc  1.42c  0.84b 038b 028c 043cd 054c 042c  035¢
HEEE  689.34b  87.13b  16.11ab 6.32ab  524a 0.75b 3.23a 4.05a 3.88a 3.80a 343a
AbEE 460.38¢c 93.74b  19.57b 7.71a 691a 0.60b 3.04a 395a 383a 3.76a 3.19a
FEEREAT 84422b  70.77b  9.34abc 3.46bc 236b 153b 0.80c 1.56bc 1.45bc 1.18bc 1.07 be
e RPN S AR RN R R Al — AR A A T ST 8 A 8 ] 22 5+ 8 3 (P<0.05)
22 SRBHERTEHEIESE RIKE RN 160r S a
PP T AT LA B BB R 5 K +AL> AL 40| 5N —KHAREE 8 & a
> +K > -K-Al, FWI+ALLbFa+K Ab B85 4 1k 5 ik — %ﬁ@f N N\
Ve, ELFAL AEFRAORIEEF K T+K 4RI, Bt 0T e e ke b
FECREADFE BV M E I DT AR Broop |
BRALALSLATBE R BEEE Ty 19.16 ~ 142,96 mg, =& ok R
+K+AL A [A) 8 T A B 3R B Ok 2t fl v IR £ | co
Fo KRR R AR O]
of1, —KIRPREEA PR EE BRUK K i m, B 40r-
5T HARBENE , T 4 247 4 AL 5 T CK A3, 2l edl ad
ERKRE. I I
2.3 $B4EFTERT R ) 65 AE bk 5 2 1 B4 A Al
2 AT, 5 RREEATLE R ESS B BEAE gk R FRERALIH

H0.50% ~ 82.54% . 4 A AR AU K 56 1) T 25 0 T
AL, R R S A0 B S B AR AR A A i
PIFIE R . SHMF T, +K+AL F4TF S
FREENE (R BE IR I R 4 e, M 8.22% ~ 82.54%, Hirp

(B AR INE R R A — B4R 45 R AS IR BE R0 b 3R] 22 5 18
#(P<0.05); T )
1 HBERXETARERNERRREE

Accumulated contents of leached Mg from different Mg
fertilizers under coexistence K and Al

Fig. 1
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100F = fzg . 24 WELRETIE pH REHMESETH
A T . [ 3 AU, WRESSTRUR S 0 ~ 20 om )2
O g sttt py 8 Bt 1, 5 CK ARFEAMILL, Br— K BRREEAb AN, it FHEE
=TT ]1 , WL T+ pH, TR ESEERIBAL B+ 3 pH
cor 5 i R SO A LR AR B SR T A
S N O BERAL | SR BE S UL BE I B - 20 ~ 40
& 40r b b cm HEH, KAl 5 +K+Al &4 F, A CK
b i ARPE, MEEEAE AR T 4 pH, {EUR RIBEAE b2
208 \ ZIZERARRE, (AfE +K 8+AL &0, g Abam

' ed | el | T {58 pH T 2

L Y +Al +K FKHAL & 4 &M, RBESS RS, 76 0 ~ 20 F1120 ~ 40 cm
REE AL IR +2, AFELIEE) PSS B ILT  +K+AL
2 BERETAREENERET < HAL <K < —K-Aly fER] BT, CRAR
Fig. 2 Mg leaching rates of different Mg fertilizers under Egﬂ(ﬁﬁﬁ%ﬁ . El ?:Eﬁ }E EI/‘J i%fﬁ}ﬁ%‘@%@%/ﬁﬁ

coexistence of K and Al

— K BRBREE . FHEEMEAE UK AE R B ik 82.54% .
75.34%, 1= AR AE RN 8.22%.,

WS, MHYRER TR A A, Pk
WRACAL Y, Hh S AL B BEAE +ALL +K 5-K-Al
FF TR, ABELBTE+K+AL S50 T fds o

C1CK — K BRES Aot KA Q8 A o meEmi

0~20 cm 20~40 cm
a
C a 22428
</ ]{i
I +K
PRERALIT PRESAbSR
3 HIELERES LR pH
Fig. 3 Soil pH at end of leaching
F4 RS RE IR T HREE S 2 (mg/kg)
Table 4 Soil exchangeable Mg contents at end of leaching
1)z (em) HREE AL PE BENE A

CK — KB BR B Hafi AL AL FEEEBEAL
0~20 —-K-Al 15.53 aD 22.57 aD 18.30 aD 85.31 aA 67.82 aB 37.75 aC
+Al 13.79 aB 11.28 aB 15.48 bB 46.30 bA 45.14 bA 15.50 bB
+K 13.31 aD 22.54 aD 16.34 aD 86.23 aA 62.93 abB 39.12 aC
+K+Al 9.37 bB 12.83 aB 14.44 bB 16.54 cB 32.89 bA 15.87 bB
20 ~ 40 —K-Al 14.42 aC 62.32 aB 13.94 aC 91.10 aA 83.61 aAB 72.83 aAB
+Al 4.40 cC 6.63 cC 7.26 bC 46.52 cA 46.74 bA 12.81 cB
+K 9.57bC 33.64 bB 7.66 bC 71.14 bA 66.27 abA 37.20bB
+K+Al 2.18 ¢cD 6.26 cC 3.09 cCD 3333 cA 18.15¢cB 4.11 dCD

T TRl — LR, RSSO AR NG 552 7] — B A AN R B 40 Ak B ) 22 55 1. 35 (P<0.05), RIATHUR G A RS 5 Bk

7 [l — 4 ER 25 F T R [) B 0 Ak B ) 22 57 1 3 (P<0.05).
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3.1 AEERERSNEAYE BRLIE Wk
51

FEAR YR IR v B fe i IR BESE 1 K
WPEWE 1 (125.47 ~ 898.81 mg/L), 4 2 YRk PEW Pk
e BEIRIF(8.79 ~ 157.64 mg/L), 5 3 KEHIERE(0.51 ~
29.28 mg/L), FEfEHS 4 ~ 11 KT FF2(0.25 ~ 9.41 mg/L),
LA SR 1 BRI B o B VR 1Y 49.88% ~ 91.00%,
HI 3 WBE BRI B E 1Y 91.02 ~ 99.03%,
B S T ARSI, o] e 5K 1 5 vk
WU R B LTHE, Fhbi /T 20% DLRCRIR
BLHARE RN 53k 120 mm A5 ¢ &8 Mgk 32 28 7= v B TR wfe
P, it FH B I I IO 3 A 7 L A K 5 | A B A o At
Peo ME S FEEARALHE i, — /KRR R EE A B 1) B EARIM
R AR R i, TR S — K B R B T B = A
K(7.28 g/100 g /K), X5 PR EPTR TS5 R —E
— IKGRFREE N sk b L | e A 13l - R R A S
B R R B, IR BEAYIR AR, T, kkah
BF 0 ~ 20 cm + 2+ 3R pH (% T At AL Al X
MR- 4 it F— /K BRBREE MY 0 ~ 20 em + )2 H 352
Bk EEEr S CK AN A B E2R, [H20~40 cm
T2 S S R B S T CK A, R
AB—IKEREREE Gy FIZMRIE R )2, 2Rk 40 em
T2, FAEEIGTRY) K B G L% L — KRR A
A A A — Vit FH

ARG 22 BR , 4555 i A Ah T ) g O A p ok 2R
WARE, X5 RT I 45 A —3 /AW £,
U R RIS e A T - 39 B K R B U B B AR
RO FEAARIREE A UE T, AEEEREAL AL B AR S
WV TR R EE AR BE /N, BEREIR G o 11.86%, ik
WU E N 40.78 mg/LPY, ARG IR S5 2N
— 3, X AT ARSI A D) AR K AN
AKX, JERA R — 5T

Fl 2 A1 AL BRI BRI O 1 Rk 2k e die/ N, 55 CK Ab
BRAHML, 3 SRR R A AR, X
AT SR MEAEPEAERL0.01 g/100 g 7K), 7656 40 8T it i)
WA
3.2 HEHEFENAEERMRENZI

AR R, S KOS TR R E R E ST
AINERER (-K-ADSAF, RIS e b B4R F 6k vk . X
SRBER A BRI 45 AL, BRI PRE ARIEE, £
b A i A ek B RS ) B AN o e
P DI R B, g KT 1

JEE PRI B 1 Mg, T Mg®™ itk e g el

R AR (FAD SR T BEMR Bt 2 25 T A I 40
(-K-ADZAE, R AP WARIEEER R . T AR S £
WY, 45 pH FEA, IR BT (i s,

28/ L EX BRI, RS v B i
TE M S AR A U OCT) . 1 pH S ae B
TGRSR, AT, B 1 B
AR, EA MK .

TS E, 58 —HR &S OB
(FADZRF FATE, AR IEAF (FRAAD A E T R
iR, RIS X B e H AT e RV
FOT LSRR, IR A Y R, W
I IO T T B FH AR , 0 5 40 i A o ) & 2 JICRAL
AN 2, DR ek ok .

TE+K+AL AL BEAIRBER T, — K BRIRBE B BE AL
WK R, R EE RO — KR R B s PR,
S TK; B arBEILHA R T CK, [H2ER
AR, FERR A AR TR Bk, —KiR
RBE i T Zy i, B2 U, TR A 2R IR
A A T R SRR IR B A N R — DA, TSRS
BB 2 HRSE, 3 vl BE A LeiE i I BE L J=
T38R H BRBRER PR RN o = AT eibke, Ay
REREA , (R R T, ARt — T .
AWFFELERAET N EAERPILR, AR LG Hk
aOR A, PSR B A A et DA e 5 B
Jiti AR AE o

4 ZEig

1) TS T 3 ORRERI(120 mm), JEHER 1
YO BERE IR R A o s, DR, it PR BE AT 5 1 v o
IKATER, B IR BRIk

2) +Al AbHEGK A ERI R SR EE R, H+AL &b
RISV R F+K AR FE SRR (PR A e i
WRVERPERJE M . 7F 5 FREEAEALBE AR, +K+Al
FAE T — KB R A B () BE AT bk 2 3R B v, LU
BERRNEACIE, oA AR, R, AR rE T
U KB Wik 203 T By Wik i — K BRR BE A AR Ry
FEME— WA, Jo AR R A S T R A i 2 kit
F L ATBERRBE AL b R SRR Y 1 = A R

S 3k

[1] Chen Z C, Peng W T, Li J, et al. Functional dissection and
transport mechanism of magnesium in plants[J]. Seminars
in Cell & Developmental Biology, 2018, 74: 142—152.

http://soils.issas.ac.cn



552 RETEMIAE . HMIRBRAE X AN [ B8 AU Atz 21 3 P bS5 i) 325
[2] SBUNSF. REE S MY EEEE IR TR RE, [9] BRALVE. a0 X 4 58 3 8 37 58 A0t F RN i F 5%
1997(2): 80-82. [D]. f@M: fEEARAKE, 2005.
[3] Maguire M E, Cowan J A. Magnesium chemistry and [10] &S, BEakf, Z=HE, 5. IR EH SR EE R
biochemistry[J]. Biometals, 2002, 15(3): 203-210. 5Bkt X R (0] MBI S R AR, 2017, 23(6):
(4] U8 WA FEA R SRS S 1480-1493.
PR T AN ST [D]. ¥ ¥R R, 2020. [11] X4k AR A X 35k 22 57 e PR B8 XU 43-#r [9]. o )
[5]1 ZEfRA:. HIEEER AN )], R gEsr i, Fe M BE#,2014,47(18):3596-3605.
1994, 22(4): 18-25, 47. [12] SRULEE, BISRK, BF, 5 # . SEAI TR
[6] Z=FHE, XIH—, A, % KNRSEEETEE S = T B S B AN [J]. IR AR, 2023, 51(9):
P L b AT AS FLIR VR RRAE [0]. T 4E4= 4R, 2018, 240-246.
55(6): 1513-1524. [13] 2. B A (b e B Rk 2 5/ XA
[7] 2SI, XUEWE, FETUR. ARl o AR bel 1 3t 2R 5 e EMXRRI]. maElRHE, 2004(1): 29-30.
MREREERPEAAGL]. L 7R, 2001, 19(5): 460-464. [14] XS/NE, ZEJ63F, FRK R, 25, i L HAs 00 + s
[8] 1A, B AUEEREFE TG e R 5 2 45 vh it R AR B A FRIE B2 i PR —— LA e 44 W P8 B IR M o 0], K+

BESUMPEM D). EEK: PERI K, 2020.

PRFF43], 2018, 32(4): 304-309.

http://soils.issas.ac.cn



