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Abstract Six consecutive field trials of Brassica parachinensis were conducted to evaluate risk potential of secondary soil
salinization by successive application of chicken and pigeon manure from intensive poultry farms.It is noted that soil total
soluble salt (TSS)concentration rises from low to medium levels by fertilization after the third crop during the dry season.

K™ ,Na" ,Cd", MgH ,SO! and CI' markedly accumulate in the soil with increased salt concentrations while, K,
Na ,SO! and Cl concentrations are elevated as chicken and pigeon manure application rates increase. Meanwhile, soil
pH decreases by 0.047~0.19.After the sixth crop,there is an obvious reduction in soil TSS and Ca’ concentration com-
pared to their original levels before the trials,a phenomenon ascribed to leaching from heavy precipitation during the latter
three crops. Nevertheless, K™ ,Na . Mg’ ,S0i and Cl  continue to accumulate in the soil from chicken and pigeon ma-
nure application .Soil pH increases in the range of 0.047~0.31.Hence,secondary soil salinization probably occurs by succes-
sive poultry manure application, which is true even in south China. Heavy application at a time or repeated application of poultry
manure from intensive poultry farms should be avoided in vegetable production to prevent secondary soil salinization.
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F 2004 4E 10 H Z 2005 4E 7 HFET T AEER X = K71 L0047 6 FE300( Brassica parachinensis) it
FHRS RS A T h S -, b BE BT A I v AR, BT R Ry 4 L € pH 7. 62, A AL i
20.8¢/ kg A RA W 43R 145 .6me/ ke 173 .2mg/kg Al 385. 7mg/ ke,

#93E 3N 112.5kg/bm") HH R EHLIE  PMBHIF Mg’ SO | Cl 4} K 101.6g/kg.5.6g/kg. 2. 79¢/kg.
#53¢ 4(N 56.25kg/hm®) - EHIE  PMA+IF 0.15¢/kg.27.9¢/kg 101.1g/kg.

PG 28 SRS 28 Bk H AT S, EE YR &8 e 45 R R 2, 1938 A9 34X 7E A 2K
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Tab.2 Major components of chicken and pigeon manure
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Tab.1  Experimental treatments ARBE 3 YR AL BENLIX AL HES L AN IX 1l T4 7R IR

¥ No. 4 3 Treatment 5 Code  dB30 AR AS S A [H] L H A4 22797 K AE B WIRTR &4

! R XA A ¥ LA RE F HE 4y 9) F 75kg/hm’ | 135kg/hm” . 45kg/hm’ |

2 3% 2<X§fzii<:/i:)tg+/h:;ﬁmm c1vsz+11F 225kg/hm, 112. 5kg/hm’ % 67.5kg/hm’ . H N.P.K

& M SN 112.5he/bmy L HEEHE  CHILIF B> 303 N+ P, 05 : K:0=1:0.4:0.8 Hfllti A, HEi£ AL

5 W AN 56.25ke by + A H AL oMa b AT ARA AN B BeRAEY L AR A 7= 1 8 e %

6 #5358 1CN 150 kg/hnt) PM1 ME, NP Os KO 5 3 43 3 O 152,600 Al 1220, & Ca

7 B 2(N 225kg/hmd) A REHLE  PM2HIF 20.4% Mg 0.60% .S 1.46%, /K% ¥ K . Na .Ca

8
9

ks
¥

KHl KN/ N 4 N/ gekg! A P/grkgt & K/gekg! KIEHER/gokg ! KT/ Nat/ cdT/ wmgt/ sof/ cr/
Manure Moisture  Total N Total P Total K Total soluble salt mgekg™' mgekg ' mgekg' mgekg ! mgekg ! mgekg !
A 8.3 34.8 11.3 18.8 42.3 12.0 5.0 2.0 0.5 10.4 7.1
MY 12.3 38.9 10.5 18.7 29.7 13.9 2.3 2.4 0.7 4.9 6.2

R TF 4G R E AR /NK SR AR 131 HRE R R 25em. B/NK 2 FIBRAE 8 &+ RAMRAIR/EN 1 4/h
DX RS A 5% AT i Lmm 075, 45 78 6 IR0 S0 MO 76 5L/ X B R A — #E320, 43 91
TESS 3 N5 6 SR OGRS R AESS 2 FIAE 3 HE-L AR, L REALIE )y [R5 141, 130 /KA £h R R Bt i, K
1 Na' SRJH MGG AE ,SOF F BaSOs Ho i, €l F AgNOs & B 5E, Ca” F1 Mg’ JH B T I ik
SRR BESE ,COS A HCO, JFARUFE R PR E " i Excell il SAS AR FEUR A0 3 ANGE T,
2 GEREHH
2.1 AEAVEBSEITENKSHRETK

132 3 AT, 4% R /0N X SRR K VA Eh Uk AR AE 25 5 L3 Sy R M AR e KSR A ) A S
AR R VB0 X - SR kR A 38 AR L R /N X - D A B 25 O JR 1% b1k, 3 18 % S 2 AR A
B3 L A AR T XS SR A S B kS LR AN 3 RS T A Ab PR - MK VA vk
FES A B R EERG AR 1.407~2.043g/ kg [a], FHorfr, BT A B0t 53 0 it X | 515 288 b 34 147 Lo ot I AL Ak 341
R T KA VRE R B B AL, EL 3K A D e R 3 AL ARG | A 3 T S R0 9 R B, (H
FIAFL 6 2232005 A A B0 - 48K v £ P 6 55 W0 S e S0 T AL b B 7K 37 6 vk B AR R A T8 T XY 24
P 5K T S S AL TE, 3 5 A% Sk A A T I

R TR 1) - 4K v b vik B A 5 i 0 200 0 R T K P BB G B L MR M E BRE LR S A SR
A E S 1~ 3 M (2004 4F 10 H ~2005 4F 1 H)J M X BEM AL 16, Imm, 12 4 ~6 7 ] 1]
(2005 4 27~7 )38 8 K 1] [) 38 [ T A JAE R 4t ik 1355 Tmm, H R K RERR A5 109, 9mm, T 3 7 B AR (9
4 e G A A F 43 30 ey SRR LIS 3 K D 1 5 e OO 0 4 B 25, 3 S e P S B
Y A T A0 R KU R AL A G P XS L A 3 A B AT e B TC WL AL FE M X B T E £ b4y,
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Tab.3 Changes of soil soluble salt concentrations with various crops under different treatments

ab B FRWIE /gekg T AWIE 1/ gekg ! AWRE 2/g0kg ! b B FURWRIE /gekg T AWRE 1/gokg ! AWRIE 2/gekg !
Treatment Original conc. AConc. 1 AConc.2 Treatment Original conc. AConc. 1 AConc.2
IF 1.540 1.407 —1.173 IF 1.540 1.407 —1.173b
CM1 1.987 1.807 —1.070 PM1 1.610 1.857 —0.217a
CM2+IF 1.787 1.807 —0.807 PM2+I1F 1.637 2.043 —0.640a
CM3+IF 1.587 1.640 —0.660 PM3+I1F 1.568 1.748 —0.398a
CM4+IF 1.570 1.547 —0.957 PM4+1F 1.525 1.505 —0.648a

A UIE 1= 5 3 Tk BEK I AR e I — £ REAK PR R A T O VI 2 — 5 6 75 - BEAK JEEER U FE — - BEAK 7 IR e R 9 M R
AHAE &y 22 5 0 (P<0.05), F A,
2.2 AAVEBSEINTELESEEFRETK

AR B TG A3 GRS K, 75 4 FWER IO A LR KW SR T A 13 A
S A KRG RIAY 3 2t 5 TOAUIE Ok L% SR 3 S M KRB IR B . AR, +
HEK e S a RS O A 26 X A AE 3 OE A 656 Ry = 0.5369x (CM) + 87.44, R® =0.8615" ;
y=0.3895 x(PM)+95.57, R°=0.8792" |, MELENEM 6 FEI5 . 25t 5 3 5 TR T A 3bk Ut » Tt A ) A1 303 26
RO ALTE 48 K YREE LU SRS I T W o fEL TR0 A X e A B K R B R, HL K VR R R T BE XY LAY
S 4 T E R R [y = 0.3234 4 (CM) —45.464, R = 0.9769 " ; y = 0.2552x (PM) — 53.513,
R'=0.8909" ] #0352, RIS FE R Zm 76, i T09 A9 3% K b, v Soit I X2 AR S B 35 (R E T K
e 2R,

4 FEALEMEZTEK REMNETL

Tab.4 Changes of soil K concentrations with various crops under different treatments

A B JERREE/ mgekgT' AWEE 1/mgekgT!  AWKEE 2/mgekg! b B FUIAWREE/ mgekg ™! AWREE 1/ mgekg ! AWREE 2/mgekg !
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc .2
IF 158.3 61.7 —56.1d IF 158.3 61.7c —56.1¢
CM1 134.5 302.4a 100.5a PM1 130.9 252 .5a 70.5a
CM2+1F 147.6 246 .8ab 20.2b PM2+I1F 164.3 206 .7ab —22.6bc
CM3+IF 122.6 192.9b —1.2be PM3+I1F 139.3 163 . 5abe —11.9b
CM4+I1F 138.1 86.4c —17.9¢ PM4+1F 159.5 122 .1be —32.1be

P 5 AT MG RS AN B 1 Na YR IR (S 10 K0l JELENEM 3 755, U Na WREI IS

2 P B R IEAR R (y=0.2172x+27.148, R*°=0.9838"" ), Z3dJ5 3 Y WE K Bk . 5 TEL

AP AR B 398 Na e R I (L0 P XS 36 b B Na' YR 3 5 1R U0 0 3 T o A T 418 10 AR T35 9k 15 0% 386 ) Ak il 47

TEAENL B3 IF HIE L 3R ( y=0.0686 x—5.6725, R°=0.9843"" ), X5 Diez " 4i& i (0t FiI 15 Ik 1 2 LA 0
x5 AELAEMFERN L Na REHEL

Tab.5 Changes of soil Na' concentrations with various crops under different treatments

A B FIAWIE/ mgekg ! AWE 1/ mgekg! AWRE 2/mgekg ! A JFRWE/ mgekg ! AVKEE 1/ mgekgT! AWKIE 2/mgekg !
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc .2
IF 30.2 29.0 —5.2 IF 30.2 29.0 —5.2
cMm1 31.3 122.1 26.0 PM1 29.9 46.9 19.9
CM2+1F 29.9 83.4 8.7 PM2+IF 31.3 50.4 —2.8
CM3+1IF 30.6 50.8 0.0 PM3+IF 29.2 40.1 —5.6
CM4+IF 26.4 33.7 0.0 P M4 +IF 31.0 35.7 —7.14
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WIEBURFE B IE SR T Na SIS TART . 1 TA528 Na© S R0 R AT 138, M 3 75 £ Na' ¥k
FRES RESE AR T A A T 5 005 Pt 9 ) X 3R A R /P LG P 6 2 55 1 U BRAT B 25 T A O
Z(y=0.059 x—10.173, R =0.8519 "), FWIHIHAYFE Na 7R BAK, 7% St 2 i Na 19 A,

M 6 WGBSR 3 R A AR Ca' ViR H T R H e A A 3% A 3 5 LA b 2
Ca A P84T W) 15 T 8 036 0 4 80 O PRI A8 RS 1K) Ca™ 5 REARVAIR T A B30 JEBLIE LA A1
G HAP CaCO:) o Ca litiBi3k 20,400 MEA FHER CaCOs SEHIHLAL Ny Ca M FEHHE Ca' WRIEHERG . ol
T Ca LI WHRE DIRT Na' (K Mg™ " (H " A EE SR ot 5 R 6 25 A7 Ak B i 3 7 2
B Ca” " A HBUSRMERT PRI 17 L S 04 Ca” A BOM VEth: 10T BV A 0 RTRE AR, 5341 .6 2 ih 3
I Ca” " W e BT ML AT ARSI 3 R W A K T 85 140 I B 25 57 T8

R6 FELEMESLECa KEMTH
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Tab.6 Changes of soil Ca concentrations with various crops under different treatments

b B JFIRHE/ mgekg ! AWSE 1/ mgekg ! AWKIE 2/mgekg ! b B FURHRE mgekg ! AT 1/ mgekg ! AWK 2/mgekg !
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc .2
1F 615.7 581.0 —34.3 1F 615.7 581.0 —34.3
CM1 606.3 292 .4 —80.2 PM1 656.9 247 .3 —45.5
CM2+1F 586.1 598.9 —85.5 PM2+I1F 770.4 413.5 —149.0
CM3+IF 545.0 583.2 —40.1 PM3+IF 663.2 539.8 —9.4
CM4+1F 625.6 528.3 —16.1 PM4+1F 639.2 736.6 —2.9

P 7 AT S 3 AR T HLIE & Mg SR AR EME ) 3 755 B AL BE - 0 Mg vk ] g
B S S RS S A B M g e B e ) N R N TR C HLAE A B, R AL 6 2 L B SEE TEHLAR
RhFE Mg® " v BE R RSN A G A AR S B Mg R B SR IR LT A AL T Mg’k RS B A
RO LG 0w e E R [y =0.0292x(CM) —1.36, R© =0.9041" ; y=0.0467 x (PM) — 1.455, R* =
0.9798 " 7, W] Mg" " 75 18 b Bty 0% B Al 7 50 L BV 28 2o 9 AR T O IR O . Ok I XY SRS 3 Mg A
AL 7E 4 2

®7 FAEEMEDLE M RENETWL

Tab.7 Changes of soil Mg’ concentrations with various crops under different treatments

g B B/ mgekg | AWE 1/mgekg | AWKEF2/mgekg b B EHRRE/ mgekg T AWREE 1/mgekg | AWREE 2/mgekg !
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc .2
IF 14.0 6.9b —2.6b IF 14.0 6.9 —2.6¢
CM1 13.2 20.0a 12.4a PM1 12.6 18.6 19.8a
CM2+I1F 12.9 23.9a 3.2b PM2+I1F 13.7 22.3 7.7b
CM3+IF 11.2 15.6ab 2.2b PM3+I1F 12.4 12.1 4.9bc
CM4+I1F 12.7 7.8b 2.6b PM4+1F 12.7 14.4 2.3bc

2.3 AANESEINLTREDABEFREENK
TG RS 26 ROCHLIE Y & A SOT & 8 [, i 3 765 BT A7 AL B+ 18 SOT el O IR L
PR L3 SO M BEAT BEXG | A% 3 Bk 18 I B v R H R 6 FE ST, 40 SR RN R R L S TS AL AT T
®8 ARAANEMES LSO RENETWL

Tab.8 Changes of soil SOI  concentrations with various crops under different treatments

A B JFUAWREE/ mgekg | AKEE 1/mgekg | AWREE 2/mgekg | A FUAWEE/ mgekg | AVEEE 1/ mgekg | AVKJE 2/mgekg |
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc. 2
IF 179.5 112.8 —71.6 IF 179.5 112.8 —71.6
CM1 175.3 308.6 95.2 PM1 190.5 169.1 23.1
CM2+IF 187.1 274.8 52.6 PM2+1F 190.7 207.9 31.2
CM3+IF 128.8 302.4 62.7 PM3+I1F 173.6 103.8 —9.9
CM4+1F 170.2 155.5 —17.4 PM4+1F 184.0 123.3 —47.8




5 I Wt A - T it P 26 1 R 2 U AR R AR KU BT 5 71

FARIERG I I SO VR I LIRS AT T W - EL 800G X0 3 RIEG A 3 A Tt B X 126 A 40 BT AT 080 . 3%
SO Fr ik W] BAR TR M 3 #E K% 6 T8 5 78 4 HEA) BB T T A0 2 Ab B0 (H SOT ik BEHY ik o AT Bl AY
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Tab.9 Changes of soil CI concentrations with various crops under different treatments

g B FEIAWRE/ mgekg | AWKEE 1/mgekg | AWREE2/mgekg ' g B FIAWREE/ mgekg | AVKEE 1/mgekg | AVKEE2/mgekg '
Treatment Original conc. AConc. 1 AConc .2 Treatment Original conc. AConc. 1 AConc. 2

IF 34.3 148.1b 7.1 1F 34.3 148.1 7.1

CM1 46.2 305.3a 8.0 PM1 42.8 191.5 30.6
CM2-+IF 35.6 322.1a 1.7 PM2+1F 43.8 205.0 23.7
CM3+IF 23.7 196.4ab 13.0 PM3+I1F 52.1 141.0 16.7
CM4-+IF 23.7 139.9b 17.7 PM4+1F 42.0 176.3 25.4

2.4 AEAWVEBEESLTIE pH Tk
F 3 10 AT, FhAE 3 #ESE0 5 T Ab B 139 pH R R 0.047~0. 19, L 4b B 5] 22 576 W 8 ML A, 36 W3%
S P TEALIR S & S0, 3 40 1 BAREY AT A S8 MR L, AR 6 FEJ5 BT AT AL BE 4 pH 4255 0,04~
0. 31, {ELJrb 3 A 47 o 2 30 14 A S B0 o AR A TR K 8 S VR B A L S5 3 7 (0 B IR T AT 1308 4y R LR Ca”
SR AU 2 2 A 6 S+ pH FIFEIE R
10 AELLEFES LT pH TR

Tab.10 Changes of soils pH with various crops under different treatments

LU St fi ApHI1 ApH2 I 5 18 ApHI ApHZ
Treatment Original pH Treatment Original pH

IF 7.62 —0.06 0.20 IF 7.62 —0.06 0.20
CM1 7.58 —0.04 0.19 PM1 7.57 —0.04 0.26
CM2+IF 7.50 —0.07 0.31 PM2+I1F 7.58 —0.04 0.18
CM3+IF 7.75 —0.19 0.12 PM3+I1F 7.61 —0.05 0.12
CM4+1F 7.70 —0.13 0.04 PM4+1F 7.65 —0.11 0.05

* ApHL =45 3 3 1B pH— Bk pH,ApH2 =4 6 #E 4 B pH — B pH,
3 4t it

R4 T L b/ Hb I R S 0 A 7 A 2 PR T R A R R T i s st
PR A T T R AR R R R R A S NP S Y R 2GR S IR R
WP AR SRS e 2 T WA IR I S S, 1 S P 3 A 2 S K R AR T R TS A SR A
KRB T S AT AL, — B Bl SR AN | RS AIRE S £ 02 R R B K, Na B BRER £ A
S, RN 3 A RAIE , IR A SR B E IR, K Na S0l Ll JEHE Cl 7L
e i B I 2 S 3 FETR MR TN L Bk 4 Fh S A BRL, KM 2 & 2 A B4 B T
X - SR A B T A A A W R A A ST B X S A R R R A s s kA
HEYR A £ Ak 10 16 6 AT SR A7 7, B UAE B8 35 2E R b R e — UM R s s A SRR S

FIE.
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