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Correlation analysis and pollution assessment about Cu, Cd, Pb and Zn in paddy soil under Agaricus bisporus
residues recycling

XIE Yi—xi, XIE Shang—chun’, LIU Hui, CHEN Yan—qiu

(Chengdu Agricultural College, Chengdu 611130, China)

Abstract: To explore the mushroom residue contained some heavy metals can bring potential heavy metal contamination to farmland soil,
the experiment including CK (blank control, no fertilizer), T1(100% N from fertilizer), T2 (100% N from Agaricus bisporus residue), T3
(120% from Agaricus bisporus residue), T4(140% N from Agaricus bisporus residue), T5(100% P05 from Agaricus bisporus residue) and T6
(100% K0 from Agaricus bisporus residue) was carried out with random experimental plots in rice—wheat rotation. During the trial, Cu, Cd,
Pb and Zn contents in surface soil(0~20 ¢m) under each treatment was analyzed to realize the variance condition before and after rice—wheat
rotation. Then, the pollution assessment of Cu, Cd, Pb and Zn in this soil layer under each treatment was made by using pollution load index and
potential ecological risk index. Moreover, the relationship between mushroom residue and the source of heavy metal was explored in paddy soil
under mushroom residue returning through Pearson’s correlation analysis and cluster analysis. The results indicated that Cu, Cd, Pb and Zn
contents in the paddy soil were raised gradually with the increase of mushroom residue after rice-wheat rotation. T1 and T4 treatments could
owe higher pollution and ecological risk to paddy soil, but T5 treatment made lower. The correlation analysis revealed that mushroom residue
could bring some Cu, Pb and Zn into paddy soil. Finally, for the sustainable use of soil resources in agricultural production, the combined
application of mushroom residue and the right amount of fertilizers instead of P fertilizer could cause much slighter heavy metal risk than
mushroom and fertilizer in rice-wheat rotation.
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1.1 R T3

T b A7 T R A R AR A T X —
- D rp PG S Y AR T R SR AE L 2016 4F 4 J] 22017
4 AT REEN IR . HEE T2 B
VE AON R e . e X001 0~20 em BHEJZ
FEA PRI A pH 6.45 ML 283 g- ke L A
225 g kg W 1.87 g-kg! 2 23.96 g+ kg Cu
35.8 mg- kg Cd 0.17 mg- kg™ . Pb 40.3 mg - kg™ 1 Zn
81.2 mg-kg's
1.2 #ikeel

S XH ATENE YR IR R (526N 46% ) 2L
R A (75 P05 12% ) FHE UK LT AR (75 K0 60%) .
2 5E JR % Cu. Cd . Pb #l Zn & 543 5128 0.74 .0.47
8.32 mg- kg F118.74 mg- kg™, i WEFRES Cu . Cd . Pb Al
Zn 553900 35.54 .3.89 ,38.44 mg - kg F175.47 mg-
kg™, & K ZLBF Cu. Cd. Pb I Zn 75 43 51 4 2.08
1.92.16.64 mg-kg' F124.75 mg-kg ™o

P3RBT 7S Ay T T e kA B R AT B Wl 4
PER R 1 B 2 5L kL . e , B2
ML 328.9 g-kg' A 13.6 g- kg . 28 21.9 g- kg
2 16.1 g-kg' . Cu 33.85 mg-kg' . Cd 0.29 mg-kg™,
Pb 24.52 mg-kg' 1 Zn 63.57 mg-kg ™o
1.3 R

IRIG LB T AL BE . CK G BE, ANl AT 908} ) |
TR AR AL 100% 26 N) (T2 (B AL 100% 46 N) |
T3 (B R 120% 46 N) (T4 (B iR 3E 140% 46 N) |
T5 (F 5 I 1009%P,05) A1 T6 (5 i $2 1L 1009%K,0) ,
N P,0s F1 KoO A & AR IE#P /2 o N P05 Fll Ko Jifi A
i #E D32 X R AR >0 A5 A, K e 2= 4 N P,Os Fl
K20 43 5114 15075 kg - hm™H1 75 kg - hm™, /N3 Z 4
N P05 Fl1 K>0 4351 4 180,90 kg - hm™#1 90 kg - hm™,
RN Ty E ST

Foe B2 DX R AR 2T 150, D s TR AR G — R —
U A AR AR AE TV P iR 2 K — U P il AR
H o KRR/ INZZ B 38 Shy Y b i R e, 2
BB 2115 N ZE 350 /NI B2 F L X
HAHES, PRAE 3 IR E S, BAS/NXTH AR R 30 m?, 4%
SR GRS DX A B R AN BN o K FEFIAE I 2016 4
4 H20HZE 201649 A 10 H 5 /NEFH M 2016 4 11
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F1 EEHRAE (kg hm™)

Table 1 The material amount in different treatments (kg+-hm™)

JKFEZE Rice season

/NFEZE Wheat season

Qb Sl TR 4 . S TR 4 o
' g LB A it g LB A it
reatments Caleium - . Calcium - .
Urea Potash fertilizer ~ Mushroom residue Urea Potash fertilizer ~ Mushroom residue
superphosphate superphosphate

CK — — — — — — — —

T1 325 625 125 — 390 750 150 —

T2 — — — 11 000 — — — 13 200
T3 — — — 13 200 — — — 15 800
T4 — — — 15 400 — — — 18 400
TS5 220 — 32 3500 270 — 40 4100
T6 190 — — 4600 225 — — 5600

H5HZE20174E4 28 H .
1.4 MEmHE

FEIK A 28 AN 2RI, B H (30 d) R 4R 0~20
em 2 HFE TR (RLSR) L 11k & AR, S
J i 0.15 mm G . 48 HNOs \HF \HC10. 712 i g
Jei o R F A S5 - RIS 1 2% (Solaar M6, Thermo
Fisher Scientific, 3¢ [E )l /& € 4 )@ Cd &&= , K
SRR TEEE (Solaar M6, Thermo Fisher Scien-
tific, 35 [ )Ml & Cu Pb Fl Zn & &, AFHLRE S 72
T R R N 0 3R AR AN A R S 43 AT T R
A AR AL, 534 7K Milli-Q 4K .
1.5 HiREIt o

K SPSS 19.0 8 A BE 1113 A 4 A AL 31 F K A
4 Cu.Cd.Pb Fl Zn % 19 22 5, 3F i F§ ANOVA 11
SNK 17 i E AT .
1.6 E£ BT EIFM A X
1.6.1 M bRiE

H A, A AF 57 MR 6 € 4 48 25 5% 5 2 AR 1 ) (GB
15618—1995) FICE FH A 7™ i )™ 1l R 55 5 35 37 A
1) (HJ/T 332—2006) i 17 + 3 8 4 Ja 15 YL e
T e B (SR 2) , B LA M PR i (R AR 7
77 R R RN bR ) (HI/T 332—2006) 9 445 Xof
B A R 7K A 4= Cu . Cd . Pb Al Zn 75 Y48 DL iEF 1T
W, 485 5 RE I AR AR R

1.6.2 75 YLt i £k
15 Y B AT F8 BOE S — R AR BRI S e AR BRI
e T R A 2 s g R SV < 7 S S B = K72y
wr:
M

Pi=—+ 1
S (1)

PLL=Y/P! X P2 X P> X -+ X P! (2)
K Pt a i B i E A B ICRINT5 Y850 MU Si4y
e a 5 F AR T R W SEIE AR AR ; PLLE @
MR E S BTG Y TR R PR AR o 8 EREE 0
HEEEICRMIG Y5

15 Y A0 far 15 B0 0TS YL 3 G o R s T SR (P
PLL<0.7) JFEARTFHIHEZ%S(0.7<P. PLL<1.0) 25 YL
F 2 (1.0<P; PLL<2.0) W5 Q5 9 (2.0<P . PLL<
3.0) FIE FE V5 Y 4 2% (P, \PLL>3.0) .

1.6.3 WTEA SIS RN 74

ASCR I CE AR ™ i 7 M IR 58 o i PE A A v )
SRBRAE , X TR A R KRS 1 Cu . Cd \Pb Al Zn #E7 71
SRR S . HIHE AN

E.=PixT! (3)

RLFXE'; (4)
i=1

KB a i b B R U B AR AR S KBS R4
P a R i B RICR TS RGBT o B &R

R 2 KFEL Cu.Cd.PhFAZn HIBRFIE (mg kg ")
Table 2 Cu,Cd,Pb and Zn limit values in paddy soil (mg-kg™)

HRYUE Standard Cu Cd Pb 7n

SRS T AR E (pH<6.5) 50 0.3 250 200
Environmental quality standards for soils(pH<6.5)

13 AR 7= b 7= M PR S ST A WA B E (pH<6.5) 50 0.3 80 200

Environmental quality evaluation standards for farmland of edible agricultural products (pH<6.5)
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Table 3 Comparison of risk ranking in potential ecological

risk evaluation

E: RL
— — — — KU
JE AR AR SChRUE JEbRE AR ME Risk level
Original This paper Original This paper
<40 <30 <150 <50 AR
40~80 30~60 150~300 50~100 A TR
80~160 60~120 300~600 100~200 B KBS
160~320 120~240 >600 >200 AR5 JRURS:
>320 =240 — — e IR

1.7 XSS

I FH SPSS 19.0 8 At , %iF 4 #5143 J 2 44 B Ab
PR RN HEAT Pearson M & 00T, Tl 45 AL FE R
Y RHA R ) 85 4 R A DG . %45~ 4b B
JKAE A AR S R U T K R 2T WS KRS
BB ES

2 #ER5iTiE

2.1 WiEEH TEWFR=EER

PRI T T KA SN 22 F R 1 L A 4
7N o TS5 FT6 &b R 7K AR AR AL ™ it 5 H A it A Ak 2
T1 3 5148 3% 85 6.25% F14.41%(P<0.05) . T5 F1T6
b B R AR e L At PR S A FH A B T2~T4 i
F T 6.91%~15.97% H1 5.06%~13.96% (P<0.05) .
TS F1T6 Ab BE T /N2 A7 7™ H 43 500 45 i 0 it S Ak 34
T1 5 #5H 9.70% F1 8.45%(P<0.05) . TS F1T6 kb F
T /INZEFERL e b At TR A AR 3 (T2~T4) 1 2
B 9.00%~27.20% F1 7.76%~25.75% (P<0.05) . i
IRFEFN/INZE K Fr 7= B AE TS A T6 Ab H 2 ] 22 S 3R
W3 (P>0.05) . HHILAT UL, TS F1T6 4b BE R /K F& Al /)N
A KPR i 4 2 e LAt A A 3 (P<0.05) .
22 HETXHTKELTEEES=E

PR R KRS P B 48 Cu Cd P il Zn &%
HWE R, BRI Zo>Ph>Co>Cd S, X 58
A RIS R AR —5 . X 4P E SRS EY
T CE AR ™ 5™ M IR 5E o PEAN A7 ) (HJ/T 332
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R4 FIELHETEMAFR 8 (kg-hm™)

Table 4 Yield of grains under mushroom residue recycling(kg-hm™)

AbFE Treatments JKFE Rice /A Wheat
CK 5249+86e 2475+94d
T1 6624+139h 3598+73b
T2 6583+148b 3621+117b
T3 6371+152¢ 3236+129¢
T4 6069+173d 3103+136¢
TS 7038+104a 3947+133a
T6 6916+183a 3902+65a

T2 s RIS AN ) 7 ) 32 7R Ak B ) 22 57t g 2 (P<0.05) o
Note: Different letters indicate significant difference among treatments

(P<0.05).

—2006) B FRAEL , 775 B8 FH A ™ i 7™ 20 55 Joit 42
Ko SR, SEIRHTIZ X IBKFE 1= Cu .Cd . Pb 1 Zn 75 &
53 ) v R AR A 58 5t (E 36.54% . 13.33% .
57.98% 1 4.30% , 7= B 7K A5 4= 78 120 5 iy 7T B A7 21 4k
R4 WYY &b T I NS DN R = 378555
R,

i LR, R R, 4 JE Ph Fl Zn 7E T
5 CK Ab PR 2 6] 22 2R 2.3 (P>0.05) . T1~T6 Ab B
T 4 3 Cu. Cd. Pb I Zn & & 43 51 4 Bk Al 4R T
0.49%~0.94% .1.18%~6.47% .0.60%~1.09% F1 0.23%~
0.73%, X 5 & A W58 — 2, i HE 238 hn - 3 v & 4
JE TR, T2~T4 AR L35 42 )& Cu .Cd . Pb Fl Zn
SEMEMT2<KTI<T4, KA HIEE S E S EMEH
A B 2R, 5 E A S — B Wk A &
WMASSH I ERES R G EGEZY, CKATIX 4
Al 4 JE & i 4 bk 5 T 4R T 0.07% . 0.07%
0.30% #10.21% , A B 55 I\ Ry ] fig 32 2 K ST S
WEK & 7 gm0, o Phig N £, 5 e A i
FELETE— B, DI AT BB 52 2 8% A28 A Tl 52 M 45 B
T A
23 BEXHTKELEERTEIFN
2.3.1 154t far i

P 38 TR K A8 £ Cu Cd  Pb Al Zn 5 4 17 fuf 1
WA RIS, KRG L 48 S5 Yt s Cu>Cd>
Pb>Zn, Cui54e35%%(0.716~0.723) K F 0.7, J& FEA
HIH S . Cd.Pb A Zn 5 Y38 5035 /N F 0.7, b T3
R AT, 2R KR £ Cu s Y
FHAE SR , R UKAE L 0T RER & 4B mr skl &
NG O R 2 E 4R Cu™ Y,

T1~T6 Jite JE Ak B 7K % 4 1 51 42 J& 15 Y 1 far 45
B 0.541~0.549, ¥ /N F 0.7, #F & F 15 7 F A .
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AbFE Treatments Qb P Treatments
45.001 83.001
P ac abe aab g aa  gab  gab 7o 82001 b a A b b
0 40.00F T M . . . . ] i a & a & a a a alt] a[ |
S o0 | —] — =] — — —
£ Z 8100
g 5
£ 35.00f = 80.00F
5] =}
a <
™ S
N 79.00f
il .
ﬂ 30.00} e
Qi
2 £V 5 T 5 O 5 O S N A
25.00 L e B T e i T S B
CK T1 T2 T3 T4 TS T6 77.00 CK T1 T2 T3 T4 TS5 T6
Qb PE Treatments HbFE Treatments
C——120164F4 A 20174471 ------ GRS
55 S R T 3875 5, Cu 26.22 mg-kg™ .Cd 0.15 mg-kg ™ \Pb 25.51 mg-kg ™l Zn 77.85 mg-kg ™'
The background soil concentration of Cu,Cd,Pb and Zn were 26.22,0.15,25.52 mg-kg™" and 77.85 mg-kg™' respectively in Chengdu Plain
Bl EEEETAELCu.Cd PHAZnEE
Figure 1 Cu,Cd,Pb and Zn content in paddy soil under mushroom residue recycling
&5 BEEETAEL Cu Cd.PbF Zn ISR ATEIFM
Table 5 Pollution load evaluation of Cu, Cd,Pb and Zn in paddy soil under mushroom residue recycling
QLT Treatments P, Pca Pr, Py, PLI
CK 0.716+0.002b 0.568+0.002¢ 0.506+0.001¢ 0.407+0.001¢ 0.538+0.001d
T1 0.720+0.001a 0.605+0.001a 0.507+0.001be 0.407+0.001¢ 0.548+0.002b
T2 0.722+0.002a 0.591+0.003¢ 0.508+0.001ab 0.408+0.001b 0.546+0.001b
T3 0.723+0.001a 0.600+0.001b 0.509+0.001a 0.409+0.002a 0.548+0.001b
T4 0.723+0.001a 0.603+0.003a 0.510+0.002a 0.409+0.001a 0.549+0.001a
TS 0.721+0.001a 0.573+0.002d 0.508+0.001ab 0.408+0.001b 0.541+0.001¢
T6 0.722+0.003a 0.588+0.001¢ 0.508+0.001ab 0.408+0.001b 0.545+0.001bc

T1~T6 it IE AL FE T4 b B V5 Y 171 f F5 5K 0.549,
5 T A IR &b B (P<0.05) , T TS Ab 3K V5 G
AT ECH 0.541, 5k 25K T HoAth s A b B (P<0.05)
FH TI~T6 Ji AL AL R |, T4 Ab 3T 25K 8 + H 4R
B far 5 Y d E, TS A Hs B 1) B 4 8 B far s Y it o
2.3.2 BRSSP

B I8 R K = Cu . Cd . Pb Fll Zn ¥ 7E A2 25 X
BTN 25 R W3R 6. AR - W A A 25 KU R B BE
4 30>Cd>Cu>Pb>Zn , &b F 52 1 v 76 Az 25 AU B Bz
Horbr, CA W TEA: S XU R 80 51 (17.045~18.157) , Zn

— 522 —

(AP TE A 25 AU R B 518 (0.407~0.409) , A WF 58I
ik AR AR S KBS P T E A R K 2 R
BRRFR,

T1~T6 i IE AL ¥R /K AG 4 4 8 27 A e R S
AU B BH 23.726~24.696, /N T 50, 34 ELAG i ik i)
S BVETEA SN . Hdr, T AR ZE A TR A SR
W A A, T4 IR, X — )y 5 eI EE R & &
HEFP A T 22 5, X AT g 5 I e AR S XU PR 74 L 4
& B AR 1 22 5 A0 06 PR A R Cd B R A
2930, Cu,Pb Fl Zn B 8EPE R B R 5.5 F 1, X (75
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#6 EEEMATKIEL Cu.Cd.PhFl Zn B EESREIEM

Table 6 Potential ecological risk assessment of Cu, Cd, Pb and Zn in paddy soil under mushroom residue recycling

AP Treatments Ec, Ec En, Es RI
CK 3.578+0.009h 17.045+0.085¢ 2.528+0.005¢ 0.406+0.001¢ 23.557+0.077f
Tl 3.598+0.004a 18.157+0.042a 2.53420.004bc 0.40720.001¢ 24.696+0.038a
T2 3.610£0.011a 17.722+0.099¢ 2.54320.006ab 0.408+0.001b 24.283+0.115¢
T3 3.613=0.006a 17.982+0.035h 2.545+0.005a 0.409+0.002a 24.549+0.037h
T4 3.617=0.006a 18.078+0.101a 2.548+0.005a 0.409+0.001a 24.652+0.116a
T5 3.604=0.003a 17.176+0.068d 2.538+0.005ab 0.408+0.001b 23.726+0.068¢
T6 3.608+0.016a 17.647+0.027¢ 2.540+0.004ab 0.408+0.001b 24.204+0.009d

Cd i3, XURS: 3R B0 8 e 2 95 K, T1 Fi T4 4k
PR K FE 25 5 W AE AR S U & B R 24.696 F
24.652, ¥4\ 25 v F Al it AR Ak PR (P<0.05) 5 1 TS 4k
PRERG W AE A B XS R ECH 23.726 , I 21 T FHoA it
HEALFE (P<0.05) . ZEHH T1 A0 T4 40 BRZS KRG 1ok &
4 VAR AR A KRS fe K, T TS A B 45 K RS 4 ok B
& I VA KU e/
24 HBEXHTKBLIEEBHXES
2.4.1 Pearson I 1EHT

JTCRZMMHXEERESE, R T IURZ R
Z BN el sem . — RO, AH OGP 2 i OT
RN A [ —T5 Y8, fz 2 W52 2AS 6] V5 YL IR 1
PEFR, XFEA/NX 11 UCRBE IR RE - 48 Cu,
Cd.Pb 1 Zn & & JE1T Pearson A ME M HHIS 2 AH 6 £
B, W2 T,

it — LB RiEA SRR P E AR LR
R I ZR B 74 BRI F3 1L T it A R R 9 i A
AN 32 FHAH R A OG5 B 7 2 AT AR | 1A i
NG /Kt 4 )& Cu . Cd Pb Al Zn Z [AIAH M3 47
G R 8, LN A 133 Cu—Pb Fll Cu—Zn 3
AR S 3 AH OGP (P<0.01) , Cd=Pb . Cd—Zn Fll Pb—Zn 1%
P B AR (P<0.05) , B A 32 AL AR EA T4l AR
F7 A RE SR K AE 1 Cu . Cd P F1 Zn B9 FZE KW . Cu-
CA MM R, R W Cu Ml Cd AT REAFAE AR A8 75 2
U8 o I TS 3 Cu—Zn 1 Ph—Zn AH S PERR B
#(P<0.01) , Cu—Pb 1 5&1 . 3 (P<0.05) , Ui B B &
Jiti A K& B AT BE BCR Cu Pb Al Zn 55 YL P . 1M Cd
5§ Cu M1 Ph 2Z [ Y AH MR 835 (P>0.05) , 2 Cd
A REA7AE HAth T Y5 YR YR, ANAC i A i A
2.4.2 RE0Hr

R C 28 R B0, AN Rkt A 25 i 15 11837
FIAS [ T4 S bl , IRl i FoK R+ T4 R
U2 N D N O S 1 O 7 N 1 P02 N/ & T ol o
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®7 RESIETATREL Cu.Cd PhFIZn 8RS 1T
Table 7 Correlation analysis between Cu,Cd,Pb and Zn in paddy

soil under different treatments

s
Trﬁi%ms nyjz fmls Cu td Pb Zn

CK Cu 1.000

cd 0.152 1.000

Ph 0.307 0.221 1.000

Zn 0380  -0.013 0043  1.000
TI Cu 1.000

cd 0.189 1.000

Ph 0.288 0244 1000

Zn 0.445% 0247  0.184  1.000
T Cu 1.000

cd 0.155 1.000

Pb 0.211 0.087 1000

Zn 0.420% 0229 0303  1.000
T3 Cu 1.000

cd 0.183 1.000

Pb 0.229 0.113  1.000

Zn 0422% 0234 0324 1.000
T4 Cu 1.000

cd 0.261 1.000

Pb 0.278 0.138 1000

Zn 0434% 0237 0332 1.000
5 Cu 1.000

cd 0.101 1.000

Ph 0.199 0252 1.000

In 0.433% 0189  0.190  1.000
T6 Cu 1.000

cd 0.111 1.000

Ph 0.290 0268  1.000

In 0.434% 0219 0300  1.000

T #RIRTE P<O.0S K- F ARG, FIA].

Notes: * indicates significantly correlated at P<0.05. The same below.
BT REAK R (B 2) o A5 18 Ak B )
N ANAFERELL, BRI 55 —28, CKAL 3R KA
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R 8 BB EEHEAFARE L Cu.Cd.Ph A Zn R MES 17
Table 8 Correlation analysis between Cu,Cd,Pb and Zn in paddy

soil after fertilizer or mushroom residue application

Ykl Material Heavy metal Cu cd Pb Zn
ABHE Chemical Cu 1.000
fertilizer cd 0.172  1.000
Ph 0.275%% 0245%  1.000
Zn 0.441%% 0.228%  0.201%  1.000
T3 Mushroom Cu 1.000
residue cd 0209  1.000
Ph 0262%  0.134  1.000
Zn 0.427%%  0.239% 0337+  1.000

T FRTE P<0.01 7K PS4 5 A 56

Notes: ** indicates significantly correlated at P<0.01.

T F A S Y M ) FEEE A R IS 2 AL R R
HEFZIA , AT BB KADIRESE FAR IR A B AC il 4 A
RE RS, 5 T2 T AP KAE £ Cu Ph Al
Zn F BRI T Cd 5 i i, KRS = B R
4 B AR A S A, 25007 T1 AR 4t AR IE R
SR D 2 A R KRS A 4w R I AT e DA
IR 3 . 55 =25, T3 FI T4 &b FE R /K5 1 Cu.Cd . Pb
N Zn & A, AR TS YL U A, AR it A
B, X 2 AN R KRS 4 4 A R Tl A TR A
AR ZHH R REVIN LR, I, T2. TS FIT6
AbPER KRG 4 Cu ., Cd \Ph Al Zn 5 EEAIXTAIC, 4R
15 Y BRI, BT I A A o 3K 3 A B KA
BRI K KR 4 8 R IR AT e B
AR NE sl WE K 4 2 A T5 LU

AN 4 TR 22 S PR O, X 4 4B
KRG L EEJE R Hr (R 9). 4%
R 55— 550 2% 5 SN DUZR A AR S 1
PR B3 (P>0.05) , 55 22 545 = 2K M4 p 2k
IR S A 3 (P>0.05) o 2 B 1 Tt A 40 il
KRR 2 7Pk — 2R 55 2K 5B SRR I
KHAGERME,ERGH R LBULEEAER
PR A 2855 DU AR G B 3 (P<0.05) , HE
Ji R AT RE SR 2R = 28 55 50 DU 28 A 45 A Ah B  its A P
L BN ES RS S ORI A E S
JE B . Horb 5 SR O R R T 45
K 4 5 YL U K .

F LG AT DL A8 A R K it T 450 T R iy - 45
HEEMNEIORE, SR HE SR RER, 5
- B R R P AR TS Y TR AR . AR I EE 4
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Figure 2 Cluster analysis of heavy metals content in paddy soil

under all treatments

R BRESRLERMBX S

Table 9 Correlation analysis of cluster classifications

St S TR v S A ES
25| Category First Second Third Fourth
category category category category
5—2K First category 1.000
25 2K Second category 0.734 1.000
%5 = 2% Third category 0.403 0.457 1.000
25 V2K Fourth category 0.416 0.448 0.896* 1.000

JE TB)7 B BRSE AR AP ) A BE |, I P AT AR 1) 2 4 T
B B B A HE T T, TRV D HE AR, 5 4 ) O
Jit R, e A e R P T Vs - A SR s (4 5
AbFE) , H AN C Jt— 5 2 A E FARIE , B
YD YRR I R it A R B B R U, SRR T
WRIR ST S RS 22 7™ A 0 B < s W e AU, , A ) TR
FT L S B R R SR B AR )™ R THET

3 #ie

(1) H A H T HE4JE Cu.Cd. Ph Ml Zn & R FHE
BRI 72 it A P38 22 TR

(2)T1~T6 AL BRR , T1 F1 T4 &b P i AE 7 28 25 7K Fei
T ke 1) 4 T Y U R R T TS A 3 45 UK R
R ) 4 R VS e U R R

(3)FH & M e B, Ak R Jiti i 7T B J2: £ 3 Cu.
Cd.Pb Fl Zn T 4 J& JU R 1Y 5 SR IR, TR it A 7] B
B 3 Cu P Ml Zn B4 8 L E A5 YR

(4) B REAE N — & 2 1 B MBI, TS b B )y
22, BIVERT i 2 A QN TRt f AR T, RR S R AIR 3
G TS e AU EAEAOME A P A T
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