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Influence of Swine Compost Application on the Soybean Planting and Its Environmental Risk Assessment

LI Rong—hua, SUN Xi-ning, DIAO Zhan, MA Yi—xiu, AN Wei—qiang, SHI Li, ZHANG Guang-jie, ZHANG Zeng—qiang

(College of Resources and Environment, Northwest A & F University , Yangling 712100, China)

Abstract:In order to study the effect of compost application on soybean planting in a typical zinc lack soil which was collected from Yang—

mazhuang, Yongshou County, Shaanxi Province. High zinc contained swine manure was selected as the raw materials and the corn stalk pow—
der as the amendment, the mixture was composted for 90 days in an aerobic reactor. The effects of different amount of compost on growth and
development, yield and quality of soybean through pot cultivating experiment were studied. The results showed that after 90 days composting,

the final organic fertilizer contained plenty of N, P, K, as well as Cu 256.3 mg-kg™ and Zn 474.4 mg-kg™, respectively, the elements such as
Ni, Cd, Cr, Pb, Hg and As were out of determination. The organic fertilizer had significant effect on the soybean seed yield, stem and root
growth, as well as seeds Zn content increase. And the seed, stem and root weight reached the maximum amount with the compost ratio in—
creased to 10%,and compared with the control treatment, soybean seed weight, root weight and stem(including pod shell ) increased 206.7%,

94.2% and 94.0%, respectively. Zn content in seed increased with the amount of compost added, and was as high as 49.33 mg-kg™ in 40%

compost ratio. Along with the increase of the proportion of compost, soil EC, total Zn and Cu, available Zn and Cu content increased rapidly,

while the soil pH gradually declined from 8.46 to 7.44. The further single pollution index and geoaccumulation index evaluation results indi—
cated that it would not cause the typical zinc lack soil environmental risk with the compost rational application rate of 5%. And the compost
rational application rate in Yongshou zinc lack soil was 90.28 t-hm™>+a™ which could be used for 20 years. The study implicated that the high

zinc content swine manure compost had a potential agricultural application value in the zinc lack soil, and it had a positive effect on the soy—
bean planting with the compost rational application rate of 5%.

Keywords: swine manure; aerobic compost; zinc lack soil; soybean planting
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HA2H#| 201146 A 1 H), HAEHBERITEK
REHY . WITAHENE YR SW FI CS B9 & 7K E 43 51K
78.89%.10.07% , B HLE 73.01%.94.18% , W 15.13 .,
1.14 g-kg" , 2%, 29.82.1.14 g-kg ™, 244 8.16.28.42 g~
kg',pH8.37.6.75, SW 1 EC 1.33 mS+cm™,Zn 2 173.56
mg+kg?,Cu 1 175.22 mg-kg™,Ni 3.81 mg-kg™?,Cd.Cr,
Pb Hg Fl As BARAGM H
1.2 &
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60 CHLAEP M T EIEE, FRTE, HIE. LEMKE
FEG Y 2 PR RR B AN 5 B . SRS HERE
Cd.Pb 1 Ni % 500 C % 4k-HC10,~HNO; j#-KI-
MIBK £ B - £ 88 47 5 W W 6 i 2 9 22 5 Cr SR A
HC10,-HNO; {4 i — J5 7 W e % 33 15 I 5 5 As SR F
HC10,~HNO; ¥ fift— — 2, 3 R A & 3k R 4R v
7 ; Hg R A HS0,~HNO; - R TR ek 2 .
JE 3K T H Zn,Cu F HCI-HNO; JHff—JFF IR
FETE LI B + AR Zn A1 Cu F§ DTPA-CaCl,-
TEA JRA V5 W HE B - R T I BOR 2 00 2 ( H Sr Z-
5000 7)), HERE = T A E £ R TE A/ PR 7RI
AVERUTRY) . HIHEFMEAE Fh )72 R F B9 Sposito JITT
PR, BIRRRIE 1 iR, g EisilEs
WHE 3 WFAT. MHEESRESENNESER, LR
T FRHCR A T AR ERSE R A T 0T R B
FA#R A4 SPSS19.0 47 $# B E MEA 56, Origing.5 K
HERL,

BRI

2.1 BEFEHEREXELIEIRNS T

Zead 90 d FY R IR AT A R AR AT O MEAL 7= i, 3
BHLRA 6.98 g kg™, W5 3.91 g kg™, &4 24.41 g+
kg?,pH7.73,EC 3.37 mS-em™, X HFFSHELE
AT, & Cu 256.3 mg kg™ .Zn 474.4 mg-kg™,
FAI H Ni,Cd.Cr.Pb . Hg Fl As &8, XtHEZR 2 =
RSy E 2 HIMENE B 48 e R A vk BEUR] L, )
A Cu B9 & 2563 mg-kg™ T T8 AR T2
M HAGYHERR R ARV, Zn K5 & 474.4 mg-
kg™ TR E INE R H AR HUE MR R ARk
BB R EB VEEARERNER . ULBZA L
HERE BA LR R AL A N E

H3R 3 AT, 243 90 d HYMEAEALBAL IS , EAE
Cu 1 Zn S BEEA P, X 2l T REHNAPLZH

2

(mg . kg’l )[18]
Table 2 Permissible maximum concentration of heavy metal of
compost in China and several countries(mg-kg™)

E% Cu Zn Pb Cd Cr As
EJE| 1500 2800 300 39.0 300 41
G| 200 400 200 6.0 200 40
HE 280 560 1100 7.0 1200 20
B 200 600 200 4.0 300 40
fir= 200 1000 300 10.0 500 60
ngkR 150 330 90 1.6 210 14
HA — 240 — 5.0 — 50
| — — 100 3.0 300 30

FEff, Cu 1 Zn 8 “ U4 "0 Cu 1 Zn BASH S FIIRL
BASWRER BT TR, B FERE SRS, AN E
PR E SR B KA T 48 Irsd™,
22 XN KEEMENIT

TRl it P B 51 3 R Yo oK 5 A 0 2 ) B ) LD 1
& 1A 1B, 1C A] 0, & E i S SFA VUICRE B35 4R
BAREREYER R, SXEML, EEAIER
BRI, KRG MY K =R ws i, e+
LA 10% B 38 B B i o AE 1= EL B A 2.5%38 i 2]
10% , KE7=8 455 b xf B3R & 50.4% . 147.8% Al
206.7%, KEMAEREES 17.9%.52.3%FM 94.2%,
KREZEM R (EFT)FARE T 22.6%.58.5%F
94.0%, MJaBEE A PLAE HLEIR3G I, KEMR R KE
R (FJEF ) M= BBk N, HE 1D A0, A
A HLIE He 6 38 m , 38 EC s, AE 4 Ho e
20%F1 40%Ht 43 7)35%] 1.84 mS+em™ Fl 3.48 mS+-cm™;
T 338 pH U B 2 3 AE EGA81) 4) 336 i DA J5e 90 ) pHB .46
DRBTREARR , FHEAEAE - He ] 10% LA 5 B Wika € fEpHT.44
¥ AT S POIFE R 5T Pl R B, S M AR e B 10%
B M EMEEENKRR SR TESS B S
TR, HIFEHE R FHEMEH RS K, #7155
FEB RIS MESBEIEG A, EEPEE

x 1 ESBEHESH LT Sposito ;ZIR HBRIERY

Table 1 Experimental conditions of Sposito’s procedure used to determine various extractable heavy metal forms

B %l RS BA FRig

1 0.5 mol -L* KNO, 16 h IS SP1
H,0 2h,3% RS

2 0.5 mol -L* NaOH 16 h HIEES Sp2

3 0.05 mol -L™ EDTA 6h BREBZESS SP3

4 4 mol- L HNO, 16 h,85 KB WAIEES SP4

5 ¥ HNO-+HC10,(4:1) TR FREA SP5
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R3 BEREMEHESREES B (ng-kg)
Table 3 Different forms of Cu and Zn in piles before and after compost(mg-kg™)

ELRA Cu Zn
= HERE R HEAR 5 HERRAT IR
AHASFI S 20.30+0.20a 18.57+0.91a 10.98+0.07g 8.3623.01g
BIEES 45.10+1.02b 45.65+1.33b 12.55+0.57h 11.33+3.01h
BRI A 13.78+0.03¢ 14.46+0.66¢ 12.85+1.09i 11.35£3.01i
BALYTRES 42.41£2.11d 37.33+0.82d 12.08+0.06j 6.29+3.01;
Ry 116.101.61e 140.30+3.60e 403.90+3.56 437.10+8.23
RIS k k
HERBEE 237.70+3.01f 256.30+7.05f 452.40+9.031 474.40+9.701
R FA—FRFREIEZ A 5% BEE T HEBEER,
_ 35r
50
LA EEN3 ol © ERTES 3
« & aof i
| 2, o5t
) &0 2
& 5 30 uégl E 20p
g | X 2
B " N S ISF
p=3 “a - % 5]
. 5 = 10
K 2 10 | [}LI
L 0 20 30 40 0 10 20 30 40
AT R 5] Compost ratio/% HEHEHE FH 5] Compost ratio/%
4 19.0
EpSe A D
2 3 185
. = -
20 8 .
W 3 §
ﬂg = g 2 80 %
ié g S -O- pH
o & - EC
K 1 17.5
; [3_. 0 1 . 1 . 1 . L . L 7.0
0 10 20 30 40 0 10 20 30 40

HEAESE F LB Compost ratio/%

HERE i i L] Compost ratio/%

1 AE A L B HERE 3 X = 4 ¥ B K 1% EC 0 pH KR
Figure 1 Effect of compost on biomass of soybean, pH and EC of soil
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HERERS R G AR L3 Zn A1 Cu BRI
LI 2,

MIE 2A BT 0L, REFPRRS Zn F1 Cu I FRBES
ZFROR, E R S PA UL AE B 1R R K EAPAL
H Zn (E R SXTA L, BEE A HLAE EL RS,
REFRAF Zn S EBHIEM, ZHACL HHY 40%
I, KERFPRLAP Zn & B =ik 49.33 mg kg ER AT
KLAP Cu )& BUTERE £ He B 109408 B R R, 1S
BEE AL P A sl . FCIE PRI AT RE 2 fh T

BT TR B i (R BE PR AL B P 17 [
F Cu Xy 5,Zn 8 1)™, [HkEE YR A E 300, Cu
XFRE WA YR, BRG] T R S R T AR
(R REEFEVMESBRIIAT(ERE LI TAE
FRVESR, TAEREHR IS B & Rk iR,
AR R PAE TS Y dehs , B 1B T GB 13106—
1991 (& 5P eE R B T A FrvfE) (GB 15199—1994
(& 4R B T AERRE) .GB 15200—1994 (&
BRIR B DA BRED3 TAR HE™ B I, 24 HE £ EL )y
40%H} , KRG HFRL P Zn S BHEIX 49.33 mg-kg !, {2
28,
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3 Zn # Cu 28 /mg-kg™!

Total Zn and Cu content in soil

REHFRL Zn/mg kg™

Zn content in seeds of soybean

AHREFPRH Zn #1 Cu F2,B Ry Zn F1 Cu 2B RAME,
C B3 Zn 1 Cu £RSABBZIARIKFR, D N TR Zo FRTARL Zn SR EHIKR

A :Zn and Cu contents in bean seeds; B:Zn and Cu total and available concentrations in soil; C:Relation of Zn or Cu content in soil

between total and available content; D :Relation between total Zn content in soil and total Zn content in bean seeds
B 2 HEAEX K SHFFRAN LI Zn F1 Cu BRI

Figure 2 Effect of compost on Zn and Cu accumulation in soybean seeds and soil
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Tl B2 25 X 02 1 B 1k 0 02 2R B8, N Oy 3 Bt L AR PR L g
HELBETEPRFERERE (90%),CHHE=
R R, Co i I FE M B AU HIERZE
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7, 85 R0NE 4, R 400 EHEARESERE A 20 a,
TS R ot P R 7 5 TR 7E 90.28 t-hm2-a”, B 4
AR A FAAR R 38 S E, 2414 90.28 t+hm™2+a™
R0l P B T e i M E I, F5 22 140~150 a 3
W E & B E A SR B PR E R FRAE

®4 HEERENEE

Table 4 Compost application amount estimation

TEEEgEE REOTRED RIEKRAR RATR AR

R P mg kg™ {Ei/mg-kg™ WPmg-kg? t-hm?-a™
Zn 500 60.67 3 000 90.28
Cu 400 22.86 1 500 98.35
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