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5 0 H0 T KR EH 138 pH TR AR5

U N N *
REX, #BFi, Ak
B2 BE LR AL T T BT RSBk A A [ S B R 9, B 5P 550002

WE . pEEREAMBERARIN, RIS, R R, R AEREW AR AR, Xl 4
pH B B FRITTRE R AIA F IR WA B4 5. I VI RN A 5T M 25 3 1 = ( Morus alba ) F el Flilg i fb £k ( Zea
mays) FA/EHLAY 38, b HIEn] St LB ES T (Ca, Mg, K A1 Na), FIag#ibEss (Al), +3 pH & IS5, TR
145 pH AEF M AT FORECVEMZ [BI A 22 5, RS 4 pH (bR R, SCIRAE R, AHXT T FoREe/E, S+
HEpH SAETRET 038/ pH Hfir, FHAGHE, ZpelHh+IEn St ERIEHE 7 (Ca, Mg Fl K) & G T EoRFE/EH,

FE ML RS HE Al 15 (2.35+2.68) mmol kg™t 1L T B OKRSE A H(1.4422.13) mmol kg™ ( P=0.002). PHitt, el E
KACAEHL 4 AT 254t Cafil Al Z (B 20 B SAHDCOC R . Rl -3 mT 3840 NH,™-N & 5 & F FoRFe e, 151
SEE: FEERRZEANRMRE N, HIRRILFIRL, BR0%E (Ca, MgRTK) BRI FAFEICE (Al) AR, HHRE

TR FORFEVRG IR . IR, AR EREESE N 3 pH Ak, SECEE pH L) 32 N FRBRAM A IR .
TEgOl A Rt FAIRAZEUMBAFEWERAAE, LG S 2O FREFFIE , DLORAE RAF Y L it
R : I pH; SRR 75 ScHbk AL BT I BOK; R
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J VG TR TR A — AR SR M, 2012
HEZFE AR 4.84 7 hm? (ikgfe4s: ) 2013), %
DX FRAE S 7= XA e, IR L SR e
I, WA R KMEAME. TR
FRAN—AE B 2R N, ST BN -3 ik
BB FRYI R, WS FORAE BRI, 5 4
AP IREAR, A R RRIR AL, R E R LR
TR R R . AR RE A, EEfk
BRI A 25 i F i, AN G RS IR ) 8, 3 B 4
S [5el () A4 o

- SR Ak 2 B — g P v R i S 1 3 [
SEEL N, B CERFIPEZIAG ) B4R 8 pH
SEHEMGES (kBB , 2015); HiagE
ES R ML (RIS, 2014); BEE SR
FREGKE, S5 pH RRFEE N (1REk,
2014 ); KEGEMEFEEHEEMFR A pH TR (JE
AN¥ESE, 2010). 2RI, AWFGIEN, feEffiok
BN g2 7 IR 3 Bl B AL 0 2 T A SO R e
Z—. tan, FIARFEEYSAERENE, DL

EEWB: HEARRAIESIIH (4121004)

YA AUIE AT Bk - SRR AR DL (B Br5s, 2015 );
TKREAE (22) NGRS ) B R SR %A ity Sk )
TR (REESE, 2014); K- E KBV
i A H IR L (EHISTSE, 2014 ),
TEYpE s — RN, e R R
AT, WA AR R BT T R e+
€ (Richardson 4%, 2009; #t5414%, 2014 ), +1E
pH &= U T, B E A A AT
T3 pH AR B S S SR AT R A, 5K
S FIERCEYRA TR, SRR I R
YAl FHYE ( Richardson 25, 2009; Muthukumar
%, 2014 ), aERR AR R PR 280 X T I
B B B AR [l R, e SR 24 40%0 AT ki
( Pinheiro 2%, 2004; Rukshana 4%, 2012). ¥ E 1
e pH bR R IONR ML ( EENISE,
2008; FRiH245F 2011), FE EEARH 1 pH £
20 A R B R R 2 0.5 B, Hirp, 487
YEYIA R LR IR BEEIR R T ™8 (A4t
P4, 2010; Guo 45, 2010), ZEHRhAES M+
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b vl B R B AR A B ZE S E T (Wang
4% 2010 ).

N3 pH AR L, H, (1) fik
(C) MEFF £ 535 T2 pH 284k i 254 % (Wang
%, 2010), C #EAfirslieir) pH (EH &g H
BT SHENARMGEE, USERYIREY A
PURR A0 I 52 A T SR . HE S A UL & P4
B3 S 1 SN TE A 4 5% B ) 3 T RN - S 3L T I
A7, I oTEk T 3 pH A9k (Wang %5, 2014 ),
Bt ErYsRE b A T & R, &
i 143 pH AR {9 2L R 2 2 —( Tang #il Yu, 1999 ),
(2) @ik N JEFF N+ 58 pH 284k, ean, AHLN
WAL A FHRERS N 38 pH (B, s fbAE AR
k13 pH & ( Limousin il Tessier, 2007; Butterly
%, 2013 ), Hk, FERIYIER BB YA HLAIGHL N
T, JE I pH ARE EE R K Z — (Tang
A Yu, 1999), (3) f#A KA GREMS IR L st ik
1335 (Moody #il Aitken, 1997 ). Ltin, #i¥y
X M IS BERE I 1233 pH ( Limousin FiI Tessier,
2007; Butterly %5, 2013 ); AH#I%} NOs W I RES
Jin+4% pH {& ( Limousin Al Tessier, 2007; Butterly
4, 2013); ELRRSAEY 0 R AE AR pH
(Tang %, 1999 ). FHYIH R BT B 20 9
( Limousin I Tessier, 2007 ), A%} FH 25 M
FRES A 4% pH ( Muthukumar %5, 2014 ),

TR B TS R NG | 435 pH Y
A%, pH<5.5 = 5 Ik /Y 2 9 40 ok iR 1 +
( Muthukumar %, 2014 ), +3ERR{LAl + 30T 35
PERRIE N, 107 4 38 v ] 58 v R 5 BH S A
A PHEFACHae ks . T3 pH AR 4
JEICRAE + P (R 7 oA = A F B (%22 3C
8, 2007 ), FPHLZSH TS | S i) 38R Akt T S35
T A PE Al RIS fRTE AL B3N (Wang 45,
2010 ). I pH AR fb R AR i A B A
FO RN, dn43E pH R RS R B i 43
iRt BE ( Clarholm Fi1 Skyllberg, 2013), 4K1fi,
FEAER A YN 135 pH AR A sE A SR P H AN
[ ZE A, R ok B D 2H RSRn i FH ) 1398 )
PR AT Frlie 3R Ieh pH X +3% pH
AR A A ( Butterly 25, 2013), Kitk, AHL
PrimA ST S pH AN . FRAT. it
A5 (Rukshana 25, 2011), ZSHfiie o] i 413
fRfk (Wang %5, 2010), F2AKRMER MG Y5
IR ( Plao Fl Liu, 2011; Piao %5, 2012), W%
SPAAERAERS G, 5 HMEDEE—F, 2/
A 7 ASWESY R S bl Fn B oK g
YEHL I8 pH 225, BHERm 1 pH 2R L

R, WA G E R A 8 58 L.
1 RMEBIRSHRAE
1.1 HREXH#HR

AT B (i 9 4R ) PG IR T R R
0N\ 18 A= A\ VA i 1 < S VAT W= 10
e JB WA R . SREEHA TARE
108°07'11"~108°40'62" , b4k 24°17'74"~24°40'95"
(6], VIR EEAE 110~285 m, 4EFEHAE 19.6~
20.2 °C, 4 FHRErH 1300~1500 mm, +1E2 A
R, Hp R FEEA A . MR, iR
R DUBRWAE (5%, 2009 ). # i 0 T
SN EEHS, BRYCIRIR B0E, AT 5 s ) v
B o B MY o SR A B F AR 4 108°00'50"~
108°10'37" . dt4h 25017'26"~25°29'51" Z [a] , ik &
J& 500~720 m, 4EFHS0E 18.3 C, AEFHRETR i
1320.5 mm, 75 CREEH 2 MERIRER SRS, H 5D
B AG, FTRAER SEERA R B (Bhar
452014 ),

FHWE I RBE N PUE R . PR TRE R
0.5mx1.2m, 544 RMFERE R 5em &£ 4.
FMf<1 mm 4HARTE 0~20 cm + )2 N4 R B BE K,
I IR A0, BEP AR R R 2 R
434 (Liu F1 Willison, 2013; A hg4E%:, 2008 ),
VLR AR EREF I R)Z L4825 0], IR REM
WOR IR )2 3438 7K 73 A3 43 Liu F Willison, 2013;
AUBESE, 2008 ), BT 41 A= 9 I G
T R, H R A s B AR R
53.1% ( 5K GAI%E, 1997 ), LAFEE ks Hrny s
B, M5 H BaJFFaH, 5 R EHErTt,
kSRR RS, 7 APIE 10 AK— AT
MFRAe, ZER| MRS, IS
BEET H3R MR AR, TR Ve v U AT
M, FHAEIER R . B & 3UEALR ik,
HAFHBERREBOFA 3. BT F KM, T—
WAL Bk, ZRTN LR I R 2%, A BFPE
HE . AEAESFHAREY), BA 3~6 D H AKRIF,
EAEAESLA—E, A AR R A i 2 A I AN
JRE, H R — U AR, ot H A ANt AE .
FFANRE S A ph []— e 8 NFHLS AL 0~10
cm R Z LR A REEEAE 2014 4 5 AR
AT
1.2 ®WARFGE
121 H&REfoH

AR A SRR 5L 2 mm A0 id L T,
TR B Y . SRJIE GR35 50 Y A HERE S iF
BEZE PR, 3T 0.149 mm i ¥, HT CHI N Fipy
Mz, Pl G ATt T (Vario MACRO,
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TR ), HHEAT RSBt BB T 1 mol L R e i
WAREL, S A SEEE (ICP-OES-32H
ZEEE/E) ) (Lindsay #1 Norvell, 1978); [ 25#i
P Al T NH,-N 1 mol-L ™t (9 KCI i HaH, Al
T Al FEASEE T RAHGENE, NHA-N &
FHAN G L5 . Olsen P (3% P) fH 05
mol-L ™" NaHCOs; ( pH=8.5, i NaOH AWK ) ¥
TRARE, FAHZ ke . AERES i AT R
I E Ik 20%, IS T BdEIfF A2k, i
S A H ERL 2 g i Bk Ak 25 B 5T T B 58 i BR L2
] % s S = L SE A

122 %itrF&

KH SPSS 17.0 XE s A TAL L, AESCh TR
INIEEE A AR 25 . TE—REEL T, Fr
D2 BB AE SRR T A T4 AT IHE AT t A,
e g E TR e, TRATFRIY A
HBIETE 10% 0 HE R T A e H B E 2R
( Anderson 4%, 1995 ),

2 #£R
2.1 RFFERKIEM 158 pH XFEE

TEFRME, SRR Z) 5 ERR, Sk
A ERFCVEHL 338 pH AL, SRti+5E pH B
TRE (£ 1), H IR R 0.38 pH B,

22 RMhFNEXKBIEM T EEF C.NFIP FEXIEL

F LI T R TR AL C.
& NFfE PSR, BARTESRIFFEL AL C,
4= N A4 PAESR M AN FORFSVE L 2 [0 A il 2 1 22
S, FEFR MR e TR S B R T R R
(£ 1), 2T HtE NHS-N A& 5
(4.23+0.97) mmol-kg® L W & T E K % 1F b
(4.02+0.65) mmol-kg® ( P=0.176 )., 3 n] 5z 4
NH,-N () & &Rl - 58 pH A9 3% i i 76 5% 3t
(r?=0.193) FIEK4VEH (r’=0.223) HTEWD .
ZM+IE5ERL P (Olsen P) 17 &4 (1.88+1.28)
mmol kg™, i F K5 /EHL A (1.68+1.01) mmol kg™,
BEERAGIFEE L E2ZES (P=0410), B8k, +
e NH,-N AT7EfE & TR,

2.3 RMEXRBETEANZIHREREREF
(Ca, Mg, K#1Na) EE8%k

TSR AT 35 H M Ca, Mg Fll K 1 & e 3
MBI a2 R W 2E R, R
MR T TR, (B S+ HEn] sk Na Y
B R T KA e (3R 1), St 3 n] s bt
Ca &5 14 pH Z [alf7 B3 1 IEAH G R (K 1,
r’=0.833). [, T KEME IStk ca 5
T pH ZEBA BEMNIEHECR (B 1,
r’=0.761). SR, HEIRFEHR 7ML pH >8]
P IS4 E . Lo, S 4 58 n] Se 4
Mg 5+ pH (r?=0.404), K 5 pH (r’=0.074),
Na 5 pH (r’=0.082) Z [FIFAHXAEEEAL T Cals
pH Z[EJPAHIDEHE; [AIRE, FORASVEHD 3 nT 254
PE Mg 5+ pH (r?=0.329), K 5 pH (r?=0.146 ),
Na 5 pH (r’=0.148 ) Z [l AR XAk AR T Ca'5 pH
2 B AR S

180

oFil @F K
150 | o
r2 = 0.833(Fh)

120 r2= 0.761(F A Hb)

b(+4E0] 554 Ca)/(mmol kgl
8

A4 pH
n=32
B 1 RFERRIEMTIEANHYE CadES5 T EpHHTUXR
Fig. 1 Relationship between soil exchangeable Ca concentrations
and soil pH

2.4 R FRLIEH TEE T Al SETN

Fh IR ALHAE Al PSR REETE
KFeArHh (3 1), ENTRY S BE 3 pH A4
LIEHOE AR (& 2): Ry y=1175.3¢H20*
(r°=0.840 ); K # 1E Oy y=722.66"2

F1 RMAMERBEMTEH 5EFHC. £N, £ P, AIXHERERSFHEHEE
Tablel Soil pH, and the contents of organic C, total N, total p, soil exchangeable base cation and Al

AL b(A#L C)/ b(4: N)/ b(4&P)  b(ZHbE Ca)l b(EcHE Mg)  b(scHt: K) - bt Na)/  b(scHett: Aly/
TR PH (H:0) (mol kg™ (mmol-kg™)  (mmolkg’)  (mmolkg?)  (mmolkg?)  (mmolkg?)  (mmolkg?)  (mmolkg?)
- 5.63 175 109.1 26.84 43.06 5.13 3.15 0.36 335

(1.25) (1.33) (41.9) (14.54) (44.12) (4.18) (2.98) (0.15) (2.68)
_— 6.05 1.67 102.7 25.30 44.25 5.82 317 0.32 1.44

(122 (1.39) 38.4) (12.29) (41.68) (5.53) (2.17) (0.12) (2.13)
ti%:  P=0.082 P=0.367 P=0.148 P=0.343 P=0.826 P=0.476 P=0.964 P=0.176 P=0.002

n=32; {HINNFR bR 22
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10
o ® oFM et ki
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E 6t
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24
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= 0 %%
= o
) ®* o
5 2f o®e O
00‘0.
0 L&M_
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+3E pH

E2 THEATHEASES5TEpHHEUXR
Fig. 2 Relationship between soil exchangeable Al and soil pH

(r’=0.730 ), FHuFIF KA EHL 3 ] 5t Ca il
Al ZRIZEIHAAHICKER (K 3), St 1gEn]
e Al B bt 3R] AC i Ca i i3 i LA
FEROE ML (18] 3, y=3.3484€°%2 % 1°=0.657),
TR e 3] et Al & bl T 38
ok Ca i AYBE i LA+g BOE R (K 3,
y=1.4519e-29%% ' 1?=0.405 ),

10

o® oFith  @F K
_ 8} 38
)
_E &
£ 6
= @
& 4 o
# &°
= o
T ,| %

¥

o
0 _._l‘_)o._ﬁ._o_-_o_o.c._o_n_'._o_o—

0 50 100 150 200

b(AT 224 Ca)/(mmol -kg?)
n=32
E 3 RiFIERLIEM TIER X1 Ca S EMTIER TR Al
SEZEMEXXER

Fig. 3 Therelationship between soil exchangeable Ca concentrations and
soil exchangeable Al concentrations in mulberry and maize rotation soils

2.5 Ca/Al lbEIE R T IERK

EANG T, T ze et CalAl 1) mol HfiE
TESE M (4204896 ) I L KAEC/EHL (56441091 ) Y
ZIEASIERE L EES (P=0527), A#5

HE—4b CaAl /T 1 1 TE . CalAl 1)
mol FL{E/NF 10 /9, 7ML B 12 MHbsS, 7EE
KASTEHL P 9 bk, CalAl 5 mol LB AZEm M
KR RTRRMESM (F 4), R AWIEAAT,
T Cafrk, 1Al E s /NRZEL
3 itig

SLEGLEIR R, RS E SR E pH

oRM  eF ki

®
%
= 3 ° o 0°
< o % 38
% o ®
o 2t [ °
g N ocd
jo2]
s o © o°0.
coRe
o
0 0oBe
-1 1
3 4 5 6 7 8 9
+3 pH

B4 T3ELHE Ca/Al tbE(Log 1B) 5 1 pH THEX KR
Fig. 4 Therelationship of change of soil exchangeable Ca/Al ratios
(Log values) with soil pH

WETRE, WRSEEFRITRNREAE ETEN
U, HH T KRG E, SRibt3E pH AR R H
ZRINRER, Hrb C AN R 2S84 pH 2
b EFHE,
3.1 #EYM*R BT pH B9
HATKRZEUbIX , LU EYMREDE T e
PIFEFFBRE, W AE TRV DIt R AL B, A
b2 F, FHER FRkBYEGEED, FRNg KR
T4 F M R FE A A A B SRl . VEVIER BB I in A
i S0 3 pH AR L, FERE A T FRY4S
EIAYER N, VUK C Fl N JEER Rk se ol
( Rukshana 55, 2012 ), KAEWEREAYITh&A KiEm
HIEPHESF (Ca, Mg, K fil Na), 52 A0V &
FRAVIAEF . M5B YEREY R o
N AN TR R ER L P T ( Rukshana 4%,
2012; Xiao %, 2014 ), HAGHENEIN A+ pH,
n, 3% (vetch) ZREAWIAIINART 51 E 4K ) + 18
pH 134/ ( Rukshana %, 2012), {H-+E0)A pH
BRI, EEA MR, R AEE %
filt (Xiao 55, 2014). 7Efik pH &S0 N &
LI NH =N fIEf A F 3, mifesmi) pH
T, B NOs-N (B A7 76 F -4 ( Xiao
&, 2014), FEZSW R e A 39 b R A JE BH S
FUUSIT AL o 5% B3 973 A S0 100 T R 114 sk
JEASJE TR 7E X 2L 3 i858 8 I sSSP I
Rk, ZRp etk ™= (Wang %, 2014),
AR RAN—E KL, TEYRR R YR e
B HRAE S —Fh e A TR SRS, TR+
AN R VEYIER B W P B 6T 308 1)
HOHT s B T2 L (Butterly 5§, 2013 ),
3.2 GBI T1E pH TR
FPERIEART I, W FKFR R A, R
ZE MY+ 358 SRR ZU A pH IR AR L, HZR)Z 5om
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f) 13 pH %{f. Limousin il Tessier ( 2007 ) 4
A% pH TRERIERIASE R (1) AHURME
TRVERT; (2) Pt A i S /IR R AR A FH e 358
RIZGERYERN ; (3) RAMWMER, FoHE
YRR EESMAETHRZNGN . EHERS
o AT A AL SR S pH A SE( Limousin
il Tessier, 2007 ),
3.3 HEAEXT 11 pH KIS0

S e by A K e AR 847 it FH K = 1) R IR D
PRE KSR & B EY) ™= & . AERER ik
Y5 e s SR A BEAE RO T 3 pH,
OB 5] 22 b 52 e A 90 1 A K R R ( Muthukumar
45 2014 ), RFEFIEEN (2012) RYSEERRM, IR
Al 2 0 - SR A A, DA R AR -
pH. TERIAESRGH, SR EREA . H5
RAEYNIRAL . RAED =L . AT DR N
IR, FIRSERER Y AL AR RE S | e 3 IR 1L .
TR R ER AEE it A 5 1 32 39 pH Y38 ( Rukshana
s 2012), AN (2010) HYSEEG R IIRTA A
HE R AL BRIREAR T 35 pH {f, HP R EME L%
Ab PR A 35 pH PR , BEIEALERISS R+ 45 pH
/NGRS . ARG T2 DI 225, b 3%
NH,-N e T R, SRR H IR ib
EAEHE NH, N, JEh FrEmbEAE TS a b e
M2k (Xiao %8, 2014),
3.4 EYRMERT1E pH B

Xof HE AR L, AR e 35 A% pH B 21K 0.3
ANHf] (Liao 25, 2012). SRHEYIFH R RERR
b4, FZUEH SR AR SRR 2 1)
FHESF 4 (Muthukumar 45, 2014 ), SR
P 3+ 58 pH %, HON IR S 580G pH
S, PIhh pH AR 13, ORI R (1
SRS, 2012 ), FEERILPHE T8 3R b= B S04
T, K R AR AR R SR eSS N BH B -8 SR
AR, S ad B R AMIG AT A HLBR K
TR P (Shi %, 2014), YIRS HE Y
IRAAE FHARHS T 1 S = A S R GRS (Shi 4%,
2014), FHYIBERA MK TR, B3R,
FAETR, R, LR FMRFR ( Rukshana %5, 2012 ),
DU UL B RE A E SR 38 PH B RO BRI, I8
RN o PP RN T e F TR e
) NOs M, ZALTER, DL e P i
G, B pH SEA X Fh i A& 3500 ( Rukshana 4
2012),
3.5 Ca/Al lb{EiE 11 pH HTL

ERMAES RGP AR —E T MR Ca
B N R AR R A = AR EEE (Lawrence

4, 1997 ), Limousin Fl Tessier (2007) HIBF5E4%
RL Ak Calty 8 5 pH R AR rP=0.95),
SRATIES R w3 r?=0.78 ), % 1& %) Ca fil pH
B AR e, R AL M 4 3 A PR AE AR AL
0~5 cm THEZ Y 50%AS Mt Ca Ay R
( Limousin il Tessier, 2007 ), Ca il Mg 2 Tk
FYERFEPHES 7 Ha]ze et Mg AT (5 pH Y
FIEPE r*=0.36) Hac#t Ca AT AN, KHH
Mg A5 i - S8 TR B 338 i 484 in ) 256 Limousin
F1 Tessier, 2007 ). XA 94T A 0 I 45 T8k
SRR ETER L YIRS T, 1 Ca NAFAEZE ]
%% (Limousin fll Tessier, 2007 ), +1#[% Cany
HFEE—M AR 0 (GrubasE, 2013), 4
FERHE Tk, BAFEEIE pH IR, ik
% Al I VER (Kleijn 25, 2008), 3451
A AL FT NH,™-N 76 H R A 8 (Kleijn 45,
2008 ), FFMEZSH Al 75 L1 2E A& RS oh 257
+3% pH FEfEPEA PR 36 ( Teinecky 4%,
2010 ),

I Al B T4 AR RERER T )
R, RAXT T A, SR, AL FSBAATISR S TG
M, BEE L3 pH F B ] 8% sl e TE s
( Tejnecky 5%, 2010), EXTAAan AP B
( Yvanes-Giuliani ¢, 2014), Al #l pH Z a4 #21
A SCPE, T3 Al HFE5 1 pH A fHe
( Pinheiro de Carvalho 4%, 2004), X 5341445
—&, HHES R Al SEVURA IERErE, &
THEIWZKS Al 92 (Limousin 1 Tessier,
2007 ). HIELIT ST RAEAT Ca, (HAESSH AL
BrhOAL B A IE N Ca B B AR D
(Lawrence &%, 1997 ),

WH CalAl [l 75K+ Cafi Al i
PERYEE /R F(E (CalAl Fff ) J&—Fhds R ARpRf R
KM EZTE RN, R/ NT 1 RIFARTERMA K %
kb —Rh i 448 (Gruba %y, 2013), Atk
Ca&/NT 4%MF, 5T H#E mol Ca/Al FUE/NT 1
(Gruba 5§, 2013). fEAHFFEH HEl—Ab/NT 1
BHb S . FRIEF S E CalAl FL{E I/ ( Roem 45,
2008; Kwak 55, 2011), Lawrence 4§ (1997 ) f5iH
RALVE TS0 Al B93Ehn, hnf T ZRbk 113
1 Ca By, PRIFR I T 5% B W0 o3 i A A
1k Calftss (Grubas:, 2013), FfiZ +I1R
FRRIFERE , HOR AL B (FBilJe + 35 pH 78 5.5 il
4.0 W) RERSTE BH B TS e i EBUL ca i T
(Kwak %, 2011), 5l Ca2'mymkis, Ll +
ey CETT A M (Kwak 25, 2011), 24455
o RN EERREZ —,
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B S e AB SR AR I 3 T, S AR A —
B, BHEAMALRES AN, H3EalMITE Ca,
Mg Fil K EFRIA R, A HILR ALARER X
L6 PR AR AR R A e 52 el Lt A = T A, LA
FWAPEREB LRI . 0 T AR 48 /R H &
PRI EIN , s BRI R A 22
DA IS B AR TR A A ) SR A W X AR AR, LA
LENZ LR RAT, HTRANE,
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The Changes of Soil pH in Mulberry Plantation and Maize Rotation

LING Hongwen, FAN Yuhong, PIAO Hechun

The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China

Abstract: With increasing age of mulberry plantation, soil degradation process enhanced, and leaf biomass decreased, which should
be associated with decrease of soil pH, loss of nutrient elements and accumulation of harmful element. The soil samples were
collected from Yizhou in Guangxi Province and Libo in Guizhou Province, China. The concentrations of exchangeable base cations
(Ca, Mg, K and Na), and exchangeable Al, and soil pH and other soil parameters were analyzed in order to study the differences of
soil pH between mulberry (Morus alba) and maize (Zea mays) soils, and to discuss the factors influencing the changes of soil pH.
Results show that soil pH in mulberry plantations has decreased 0.38 unit relative to maize soils during 5 years. Consequently, the
concentrations of base cations (Ca, Mg and K) in mulberry soils were lower than those in maize soils, though not statistically
significant. But the concentrations of exchangeable Al in mulberry soils (2.35+2.68) mmol-kg ™ were significantly higher than that in
maize soils (1.44+2.13) mmol-kg™ (P=0.042). Therefore, there was a significant relationship between soil exchangeable Ca and Al
concentrations. The concentrations of exchangeable NH4™-N in mulberry soils were higher than those in maize soils, though not
statistically significant. Here, we concluded that soil pH decreased with continuous cropping in mulberry plantation. Correspondingly,
soil available Ca, Mg and K concentrations decreased, and soil available Al concentrations increased. Factors causing decrease of soil
pH in mulberry plantations relative to maize rotation soils are complex. Among them the cycling of carbon and nitrogen in plant-soil
system is the main factor causing the changes of soil pH. Various managements for cropping system also determine the direction and
magnitude of pH change. It is suggested that the rotation of cropping plants and return of plant residue into soils should be promoted
for increasing soil quality.

Key words: soil pH; exchangeable base cation; exchangeable Al; mulberry plantation; maize; rotation



