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Assessment for Soil Quality Status in Longan Orchard Fertilized with Laying Hen Feces
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Abstract: To evaluate the soil quality status in longan orchard fertilized with laying hen feces, the generation and management of the laying

hen feces in layer farm were investigated, chemical indexes such as organic matter, total nitrogen, total phosphorus, Cu and Zn of soil in lon—

gan orchard were determined, and the effects of laying hen feces on longan orchards soil were also measured. Results showed that the equiva—
lent load of feces on soil in longan orchard was 19.14 t -hm™, which did not exceed the warning value of equivalent load of feces on soil

counted by nitrogen. Chemical indexes of soil in longan orchard fertilized with laying hen feces were higher than those indexes in rubber
plantation which did not fertilized with laying hen feces, but there wasn't significant difference in spring, summer, autumn and winter. The

chemical indexes such as organic matter, total nitrogen, total phosphorus, Cu and Zn of soil in longan orchard were 18.71 g-kg™, 0.97 g-kg™,

0.79 g-kg™, 19.65 mg-kg™ and 43.05 mg kg™ respectively on average in a year, which were significantly higher than those in rubber planta—

tion. The individual pollution index of copper and zinc in four season were both less than 1, belonging to the security level. Because only 2%

of total fresh laying hen feces was fertilized in Longan orchard, there were still risks of environmental pollution. Basis was provided for assess—
ing the risk of environmental pollution and the rationality of laying hen farm pattern with fruit garden from this article.

Keywords: laying hen feces; longan orchard; soil; assessment for soil quality status; the equivalent load of feces
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BEH 37.6 C, B ARIREE-1.5 °C, H B4 19453 h,
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MR, G T AE S HUR A 2 TR R A
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CEL
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H R FRUMBIEL BT LIEEE R Y E;Q
o B Pt 2 R 4 P O LIS B RS B
B(LEZEEETD), thm™
1.3 REFEREFERRETE

AR P R XS SR L , 75758 9 N LA TE] Bl
XSRS B 3 AREERGZEERAL A L, ERE A X B
XA C X (InE 1 FE 2 s ) 3 ANREEX, IS
DX 5 I - S B AR . IR R B 2
IR EXG IR X R , 7E it B NS € A4 e AR el Y B
BIMGZEHET R0 20 m A0 T ERAF 5L A1.B1 FICL;
PR L 50 m AbiRE - HERAR KL A2 B2 A C2; BEFEY
Hruls 150 m Ab B ERAF R A3 B3 Ml C3;7EJLIHIAR
JBAR el (ANt P BERG 28 ) MR A 0 5O m AR BERAE
. A4 B4 F1 C4,

DF KA ANTNREE, B IESCRAE
Sdo BEH 14:00 F357E R B FIAR A el 55 1_L ik
T ERAE R EE IR R TR R EE O~
20 em HJZTRAHA 500 g,300 g A4 T SRR
0 pH(BI ARk, 7K 1 =2.5:1)5200 g H AR THER
AFRIA YR (RS M E SR A - A RTE NY/
T 85—1988) . &R (M FF K ,NY/T 53—1987) . &
BR(EEAANAR-SAEATT L (ks , NY/T 88—1988) \Cu
1 ZnCRAGIE TR R, GBIT 17138—1997),
1.4 ZRRE KA E + SR R IK TN

RIS TR BRI RE 25 R , 3of IR el TS



2296 Z= BA . RS A0 IR 1 3 i IR

20114E 11 B

N
B S0m B X }
CX
BEES 20 m B X
BFES 50 m % \gﬁimm
p/2
\E\

IR 150 m ; B 2 613 B AE
O MW3ERBEA
S O e
D LHERRER

B 1 FR3EsA T R S T E

Figure 1 The floor plan of soil sample sites in layer farm
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Figure 2 The sectional plan of soil sample sites in sampling area A

el Fr) - S0 55 o B BUREATPEAY, PEAN 7 k2R FH B3
THRAREE HHE AT

P=C,/S;
v, P R B0 AR B, C: oA 15 B SEIAE, S
N BRI AR ME (TSR R, GB 15618—
1995), MR P<1, RIIFMFEARZ BA TG RYTH R W
R P= 1, U Z BRI R IT5 5
L5 HiRgit oA E

FIF SPSS17.0 AR 7T R GEXHA R EHE
HATGH 55007, F ANOVA #ET BRI R 7 25047,
[l Bt 4 ] DUNCAN 3k 4T ZE LR, BEKFN
0.05, BHREGFRAFHEAMERIIR

2 HRESH

2.1 EBFEGEREEEATYE

WEE, ZEXNGEFEHEHE 86.86 t HALIEfHE
FAF IR R b 38 , 3% o R el 1 AR 6.67 hm?, B BT
15 0 IR el BB S 2SR B R 13.02 t-hm ™, BB &
T i A MUIE S IRIE L RAER 30%~40% )7 HL
NES M RARFETLR , 5 1824 Hh b W & e IR bl fry 3%
JE LA B xS 280 A R R, BUR AR [+ g

REFy 30%, P IRHR LRGSR E N 9.12
t*hm?2,

SEREFERTEESHMYA BB REEY
BIE R, A AR TN E B P A B
B, eI ERE SRR R T R 2.1,
AR 2 HE A1, %I R PR SR Y 2
BHYT 127.68 t M &, KB 3 AR, 5%
P IR AR Y B LR E A SRR
19.14 t- hm 2 ARYEAH SRR ST, B SR gk Ik R AR 4
ML E AR 1.0~1.5 kg, DA TR
R [l B A8 AR 27 A 2 2 B A AT FE 24.4~36.6 £ Z[A], 4N
RNAEREE RS IR, FRARMRE 24 t-hm?
S RS VTS A, e R ] 1 S Y A7 far
T IUAE, 1 B 24 R0 IR ) 1438 P 1 30 £ 7o 17
T A RS Y KU 35K
2.2 EWBFAEGARE T EREINRK
221 FZEIRE R EIR

BN RIHRAR S HIEAF R AR 3R 1 57
N o B ZE PR B G ZEHE 0 20 m B AR il (it
BN ) Rt 5 1 pH BB E TRE B B IR
Hul 50 m AR il (Rt P ARG 28 ) 1 SRAE s A1 (P<
0.05) , HARFE s e H A DLUR 2R 20 AR e
FEFRRI BT E 2 7 (P>0.05) . Xt 7E HRTAY
MRS, SR M A2 AR R AR LE
TEAGFE It F A 2 LA 2 0 MR R AE a5 H I L
AR AR RS R B R FEORR
el P 5 B EEE 2 K 0 20 mL 50 m AT 150 m ()
THERFE SR A SRt E B R, XRS5
AR frel SR P ST AL SR A 6 5 IR 24 5 2 [ T A
b, Bt A B B XS 26 th A8 A 1 R AR o) AN
B AGZEHE FrP O T A MR ] - 38 R s U o

® 1| EFFERBL|UFRER
Table 1 Chemical indexes of soil from different sampling

area in spring(n=3)

Hohn T HR el o HR el i HR el R
(20 m) (50 m) (150 m) (50 m)
pH 5.65+£0.06a 5.48+0.19ab 5.18+0.13b  5.32+0.04ab
BYLF/g kg 17.39£1.20 16.11x1.07 17.70£1.41  14.56x1.51
L#g-kg?  0.57+0.05 0.52+0.04 0.73+£0.20 0.54+0.15
2R /g kg’ 0.8520.11 0.83+0.02 0.96+0.10 0.88+0.03
f/mg-kg?  19.93+1.00 19.65+1.42 20.64+2.16 19.61x1.62
Primg kg’  41.57£7.37 33.49+3.64 33.80+0.99 41.05:6.00

E: RAfTREFREMRTFEERMTERRERFAEE (P>
0.05) s #7A AR FRFRZ B (P<0.05), 3 3~ 5 WM
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2.2.2 B JpiREE R BR

HZEAR X IBORAE S Y R B FE b Nk 2 FF
Mo H 2N XS ZER JE IR B RAF i AL 4
R 2B RIS TR AR I R TR SRS FERIAR I
bl - R AL AT (B GE AT B , 2R B IR Bl it P2
X3 ) FIR B AR B (R XS 26 ) 1 R AE
6], AR R B MR ] oA R 2 S XS 23 Ji P L 20 m S0
m 1 150 m f) - 3ERAE AT 0], B TR IR T L % 25 7
(P>0.05), 5&ZIIRRE - Fefairm b, B =ik
SRR R SRS R AR IR T R AR B X AT
RER 1 T2 0 MR Bl SR A A 22— U B HE A9 VS 26
PSR, T H S pE T P74 H—9 A, Hily
i HR | B e FH B VS 2 AR R OR824
W, BEAVUR A F TR

R 2 BEFEAERIE L ELFiER
Table 2 Chemical indexes of soil from different sampling

area in summer(n=3)

R 3 RERE R L BUFER
Table 3 Chemical indexes of soil from different sampling

area in autumn(n=3)

JobR o AR B B o B ] AT
(20 m) (50 m) (150 m) (50 m)

pH 5.48+0.04  5.50+026 547025  5.140.10
BEPLFi/g kg 2071+1.44  18.52+£5.40 26.98+12.07 14.31:4.46
£Wg-kg!  057x0.17  0.69£0.36  2.42+2.13  0.27:0.11
£R/g-kg'  093:0.06  1.83:047  1.42:0.76  0.64+0.99
Hlimg-kg'  21.50£6.38 17.03+4.97 18.79+3.91  12.15:0.24
B¥/mg kg 39.32+832 44.5312.66 64.71x29.47 34.31x7.32

R4 £FFE R L BUFER
Table 4 Chemical indexes of soil from different sampling area in

winter(n=3)

Hohn Je R JeRR AR [ B
(20 m) (50 m) (150 m) (50 m)
pH 5.68+0.13 5.56+0.01 5.46+0.04 5.47+0.07
BEHF/g kg? 18.53x1.13  15.68+1.14  18.54+1.03  12.98+6.00
/g kg?  1.490.97 0.21+0.04 0.35+0.11 0.19+0.02
2R/g-kg?  1.13z0.18 0.92+0.07 0.96+0.07 0.72+0.19
Hi/mg-kg?  20.27+3.43  20.74+3.64 21.23+2.89  13.42x1.60

H/mg-kg?  55.30+20.44 29.46x2.40 33.24:£1.76 26.51£1.16

kR Je AR o FR el Je R el T

(20 m) (50 m) (150 m) (50 m)
pH 5.62+0.06*°  5.54+0.02® 5.55+0.04®  5.46+0.02"
BHLF/g-kg? 16.82+4.06 16.98+1.94 20.32+£1.67 17.54£5.07
£W/e kg 0.43+0.10 0.55+0.19 0.64+0.32 0.26+0.09
2R/g-kgt  0.72+0.14 0.78+0.08 0.89+0.06 0.65+0.17
Hi/mg-kg? 18.78£6.96 16.86x4.20 19.26+0.88  14.93:0.82
Primg-kg? 5223516 47.68+7.55 37.83£2.17 37.11x2.64

2.2.3 BZEIIRFE + R R IR

KRR R X IRAE i B4R R AN 3R 3 Fis
5 R 5 FAR0L, RAER R  FH EAG ZE0Y e IR el R
MEAYUR 2R 28 SRS R S TR
PR ZE BARBE be] 33ERAE 5 B T 240 TS R B
7N, 2R B IR B i P AR XS 25 ) AR B AR Bl (SR
BEXGZE) I T HERAE SRS IR T R & £ R (P>
0.05) . TEE FFI 2 %9 26 i MR el 39 R A5 ), B 2B
X2 HE Jil FP B (150 m) BORAE i B A HLE (4
B EFSEARbR Y e IR B SR R R, (B 22 400
FRAAS R B B ) RAE i (B T B E 22 57 (P>0.05) , iXth
A B AR VR el 8 B K, WK A el T B S o
5 B AE b AR R SN TR (B R AL
EFEm, 5EZRIRE R, BE R E 1
BAVRMERS SRR B ARG, X—7
TH A BB S KK 5%, 57— Tt 5 B 20 IR el A G st
Jits FREE A ZE I I DA Ko
224 AZJp iR b 4 g E AR

ZZEANF KIFRAE i R FAR AR AR 4 PR o

ZZER I B XS ZEHE 0 20 m YRR EE (it
FAEENGZE ) W RAE 5 3 pH B35 R TRE B A e
B 50 m AR (RHEFERSZE) MSRAE S S
(P<0.05), oA KA i 7E A VLR 2R 20k
FEFSFHE PR R TC B 2 22 5 (P>0.05) o I8 AR [l PN 1 5
Bk, SR EAISE PO 150 m B HERBES A
ML 8% 22 R S5 8 bR 385 T8 R [ N 358
R, 5 G FEHE R P O BE S B SRR, R
AyHrR A, o iR 45 R X 3 A + b A AR e B
2252 (P>0.05) , (BT R 0] Z A0 A5 0 0 b 355 AR Ak
) s IR ] - 438 o B X R
2.3 EBFAEGLRE T EREIKIEN

M4 A% T B AR (GB 15618—1995) B #1L
FE , 0 AR I A e bl 3R T 1 28 3, BT —Jbn
#E, 7E pH<6.5 B T3EFREE R SR A BERY i B
HEME ST 524 150 mg-kg™ 200 mg-kg™, HUILITEGZ]
AN TR 28715 45 SR AR A5 O R A 1) BT s a8 BN 3% 5
PR o HIRRATA, B2 AR X 45 SR A5 AL
R AR A B Y8 BN 1, R R e
R T =X B it HE 7K S F e IR Bl 4 338 8 3% 3 it FH 2
X2 AR AR Y5 G
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RS BEFDAEKE T EEEHTRER
Table 5 The individual pollution index of copper from different

sampling area in different season

s FW fggﬁﬁ (ﬁsgﬁmﬁ) <jiEsE§ - %?E

57| F=3 0.131 0.131 0.139 0.131

B 0.136 0.139 0.141 0.091

Fk 0.147 0.115 0.125 0.080

£ 0.125 0.112 0.128 0.099

B F=3 0.166 0.134 0.136 0.164
)1 0.222 0.118 0.132 0.106

Fk 0.156 0.178 0.258 0.136

£ 0.208 0.190 0.152 0.148

3 i

3.1 EBFEFEEREBLE RN

T H A R EG B RARE, ESN—BE
BAAEAEE TR ERN A, it e
FIFRIERRTS YL . B ZHERH WL S A
JEZIS AN NA IR R BRI K, — HLAR B,
W SR FIET RE R A5 G R . AT S5 R R
B, 3 X N R HR el - R M B A far ly 19.14 ¢
hm?, ZEEREH, BRiFEGEE IR E h E g2
At P B RN Il X - S s TS e o

SRTTEAR IR A2, R BN 2856 F B RA 3 e
AR e 3R R AR RREE, (EAAEAE— 2 75 e XU -
(D JRHRE B 5 R EAGZE 50 & A/, BRTHFIRR
Il it FH A XS 264N S ST BN 2 B Y 2%, 4K
WA KFEIMY , — BB B, i NS 25 1 HE
B, G SR AR ZENS S A HIR ) 5t 36l IR o] 4 358
AR IR, EAR R R, R E TR
e s 7t PG 2 A BN, R I iR XU (B AR BB A5 (2) 0
I el R FH L Bt P A XS 26 1 Jr 3K, R G 28 1T 0
EAAIE, FFFEAE TS YRR R 5 (B)IRIEAS SCRTER
T HR el - SRS 2 R B R 30% , 2 IR A A
26.06 t FEAGFE(H M T HhRAR T A R IR, KA
AT 2800 E M SR A T RS G XU
32 HEAEBENEETIRREIRNEZ M

WA RGE , B E M EA REMEM
B, HEA TS, SN TR R L , S Bl
S R T ME. EERETRANEE TR
SRR EZ N, S EP RS EXT 1~20
mg-kg™ B, HIEF A REIR D, BB S, , BE
FIT R SR P A AR EEAE 0.1~0.3 mg- L B,

XY AR EER — AR, SRR AS
BBy B35 3] 100~200 mg kg™ Fi1 100 mg-kg™ B,
BVRT % A 8 TS Y A AR FR AR,

KA EE R BoR , RETE RN T R
i MR ] i A i B A 28 AR el 1 3 A FR A ) 22 5
AR, HNEELERE , A FRAE X 80 8 &
A2 IR e A AL A B A VBRI
=R 18.71 g-kg™.0.97 g-kg™.0.79 g-kg™.19.65
mg kg™ Fl 43.05 mg-kg™, AN EAGI BRI
Tt SR NN o ot I = G e = 8 )
14.85 g-kg™.0.72 g-kg™.0.32 g-kg™.15.03 mg-kg™ F
3474 mg-kg™, ¥BEMTRIRE AR, X
B, St AR X ZE T DA v AR I 1 A0 1 4%
R &R, BARYEE & SRR AP REE (1)
568—2010) FHLE AREPATIT , R IZ BN F5H
X o HR el + R 2 B AR e, AR TRK . HIR
PR — 7 THIE T XS 37 5. e MR el +- 498 2 X8 2 i
BEHEH; H—HETHREGESFREE, 5
Yep i BFFHEAE . 2 Mitchell & 1 238, 7€
Alabama N5t FH XS 2SR B 40 BFE & B
BB THEKE, BT ERMEZER, FXH=E
FEET AR, AR, FEGEFELE 8.69x
10° kg ZEXG LA i FH T Fr B o R Fel 4338 , 2500 5 fif
XSS HHLE 367.78 g kg & 36.93 g-kg ! B 10.05
g kg 4 19.19 mg kg B 162.47 mg- kg™, BIAH 24 F
A 3.2x10° kg AL .3.2x10* kg ©%(.8.7x10° kg
45 . 16.68 kg 4 . 141.2 kg BE A B HHER S . BT
Te R FE R S5 A B LR NPK, X487
T BRI FBMG, W H R R L EBRIRNES
JREARDS, AT ZAE SR 24 B fR +
erp E 4B TR M A TS YRR

AR ERIE RN, R BT, YRR
2, W S Y e R sl SRt o (R S BN M i o
150 m) + A AL AL B A VBESE A B AH Lt H A =
A SRAE s A G N A, BN AT 2%
S A i AT B 2t A %o s IR Il - 9 5 A B

4 ZEig

XS IREH G B IR bel S B A
19.14 t-hm SR PLUR A9 T2 8 10 A B
B, 4 NZFENHEAEXS ISR LR A LR 4
R R SRR AR R TR XS 2 AR B
T3 EIRREER NS PIER A ERG 2
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AR b AU 2R 2B B S R (0
K 18.71 g+kg™.0.97 g-kg™.0.79 g-kg™.19.65 mg-
kg™ 1 43.05 mg kg™ ) B3 TR L X FEHIR
Jie bl - A B R 2 R B A R ()
14.85 g-kg™.0.72 g-kg™.0.32 g-kg™,15.03 mg kg™ F
34.74 mg-kg'); EKEIERENGIEHEH L 150 m,
AR Y R B SR AR A PR R B R B
S50 BORE HO A 2T R At SRAE s A G A 2, 4
A2 i MR ] - SR G e el -S4 | B LIS YL AR 4K
BT LB TE2R,

F TR el SR B et R et xg 2 i 7 =X, T HLAR
X0t P B 5 SR A XG2S A R Y 2%, BRI
SFAE—E RIS LB R
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