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Effect of Organic Carbon Soil Amendment on Sandy Soil Improvement

XIAO Zhanwen', YAN Zhibin*, WANG Xue?, MA Shijun’, YAN Fuhai*, QIN Jiahai®
(1. College of Agriculture and Biology Technology, Hexi University, Zhangye, Gansu
734000, China; 2. Gansu Dunhuang Seed Industry Co. Ltd. Jiuquan, Gansu 735000, China)

Abstract; [ Objective ] Organic carbon soil amendment was compounded to provide technical support for sus-
tainable development of maize industry in Hexi irrigation area. [ Methods | The study was conducted on the
effect of organic carbon soil amendment on sandy soil in Ganzhou district, Zhangye City, Gansu Province
through field experiment. [ Results ] The amount of soil organic carbon amendment was positively correlated
with indices of porosity, aggregate, water holding capacity, organic matter, available nutrients, microbial
biomass, enzyme activity and maize yield, while was negatively correlated with volume weight and pH value.
After organic carbon amendment was applied, soil volume weight, pH value, Hg, Cd, Cr and Pb, were all
decreased by 8.46% ., 4.87%, 17.95% ., 27.78%, 15.75% and 18. 03% as compared with the effects of con-
ventional fertilizer; indices of total porosity, aggregate, water holding capacity, organic matter, alkali-hydro
nitrogen, available phosphorus and available potassium respectively increased by 8. 15%, 23.98%, 8.15%,
3.16%., 0.10%, 2.13% and 1. 18%; fungi, bacteria, actinomyces, sucrase, urease, phosphatase and corn
fertilizing profits increased by 59. 18%, 41. 75%, 23. 28%, 59. 18%, 13. 54%, 10.71% and 2, 180. 40
yuan/hm’, respectively. [ Conclusion] The sandy soil physical and chemical properties and biological proper-

ties can be effectively improved by the application of organic carbon soil amendment, and the maize yield
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increased as well.

Keywords: organic carbon soil amendment; sandy soil; soil improvement
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1.1 RIe 44

L11 Kot 5T 20132015 4E7E H ol
A R T DYDY SOR = AR B AR XD 4 b
175 M TR 5 BE 1 451 m, 100°15'56"E,39°05'01"
NLAEE K E 116 mm, 47 A= 1 900 mm,
PR 7.50 CL &I 160 d, R AR
Brah v £, 020 em #FAEJZ & A WL 13, 45
g/kg, B fR & 34. 27 mg/kg, WA 6. 14 mg/kg, #H
P 126.57 mg/kg,pH {H 8. 43,43k 18.3 g/kg, -
ST bR Vb A B VR S R K

1.1.2 RE#MA RE.& N 46X, Hili & X xik
PO TR 7= s B R 4%, & N 1820, P,0; 46% . &
2 KAk BR e TR0 A RS W s B R AR,
K, O 50 %, 22 X1 52 e £k T A7 B2 &) 77 5 s B 1R 4
B Zn 2300 B R SE R B AT BN s MR, A
HHLIR 650 g/kg, JEFEAR 11. 63% , 4% 0. 61 % . 4
0.36% .44 1.18% . pH fH 2. 1, ki f& 1~2 mm,
N LA T A B2 ™ i B AR B A LT 160
g/kg . 2R 0.32% .48 0.25% ., 24 0.16% , kL2
1~2 mm, 33T H M XK % S Frdk =k 054 55 50 5
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1=A,B,C, D (0.75)1 (0.05)1 (22.50)1 (0.09)3 4.55
2=A,B,CD;, (0.75)1 (0.10)2 (45.00)2 (0.06)2 5.82
3=AB;C; Dy (0.75)1 (0.15)3 (67.50)3 (0.03)1 4.93
4=A,B,C,D; (1.50)2 (0.05)1 (45.00)2 (0.09)3 5. 46
5=A,B,C;D;, (1.50)2 (0.10)2 (67.50)3 (0.06)2 6.72
6=A,B;C, D, (1.50)2 (0.15)3 (22.50)1 (0.03)1 6. 37
7=A;B,C;D; (2.25)3 (0.05)1 (67.50)3 (0.09)3 6.51
8§=A;B,C D, (2.25)3 (0.10)2 (22.50)1 (0.06)2 6.53
9=A;B;C, D, (2.25)3 (0.15)3 (45.00)2 (0.03)1 5. 87
T, 15. 30 15.52 17. 45 17.17 52.76

T, 18.55 19. 07 17.15 19.07

T, 18.92 17.17 18.16 16.52

R 3.62 3.55 1.01 2.55
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B, AbEE TR CCK, ANt 20 B B0 IED s kb B 2. /%
AL (JRZE 0. 78 t/hm® + B2 — %% 0. 46 t/hm?) ; &b
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2013 4F 9 H 26 H E KR I I BdfE R A IE 38
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SHIEFRYHSIE(R=1.01), HEHKHZEARFEK
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AH o K 7 o Bl A SR 0 T it P o A A 14 R T 4
MBR 2B B AR AT 0. 10 t/hm?, £ K=& X FE R

W it JH 2t 9 1 KM B A Te, > T, A T, BEW]
W & A B 5790 2045 N il FH 2 66 B85 0 38 s 6K 7 o
FEXG N, A ALE 7Y 414 M0 3E BOH & — B 67. 50
t/hm?; T, =Ty FI T, » 58] F K 77 5 B AR 7K 550 i 1)
SR R 0 38 T B I, 2 PR K R e FH & 8 2 0. 06
t/hm” , T K 7= i SR f K Rt R R 1 38 K B
. WS HZEM TAEW LA 1A Pk 58 )R A
R RAEAE N A (EBEFHA 2. 25 t/hm®) . B,
(R ZHEE0.10 t/hm?*) ,C, CHHUE FE W4 4 HE67. 50
t/hm®) , D, (PR 7K ] 0. 06 t/hm®) . 4 4 3878 55 7 R
CFREE A MR F YL A RS AR K B 4% 0. 032 2
$0.001 40,9655 0.000 9 R4 1534 HLux + 1%
SR GR D

2.2 AEFEFNHKRIEIRFNTRD L WE MR

K E B

i 2014 4F 9 A 26 H E KRR 5 I £ T 0,
Wil 5 A WA 48 el (R 70 FH R B 0 3, KL - K
FRUBT o T % o A BRI o e /N ) 2 AT WL A - 498 el R 590 it
84 t/hm”, 5 CK & AR BT & B AIK 5. 96 %0, 2%
SRR (p<<0. 01, LM, A HLAk + 0 R
FI5G RS AR BR BT 22 ) 5 0 3 AR DG OC &L A G
ZHU(R)F—0.988(F 2),

MR 2 A A PRk 3 R Rt S R+
SFLBR R B A LB R R A LB R R 2
TEAE &, L R E(R) 40 %) 4 0. .987.,0. 971 Al
0.987, FLBRJE e K10 J2 A HL ok - 58 ek B 5 it H] &
84/hm*, 5 CK HL4, B FL BB A0 45 L B 49 o3l 38
I 7.88% . F110.19% , 25 4 B (p<<0. 01 JEE
LB RN 5. 60 %, 22 57 3 (p<<0. 05),

A AL 1 5 e B it P 5 A SRR ] A
FIIEF KL R MR B (R) M 0. 933, HI Rk K
()& BILAK 1 8 e )0 A & o8 84 t/hm’, 5 CK
A, AR I 10. 17 % . 25 540 3% (p<<0. 01)

A AL - R R it 5 KD B R K
EE R R FEE BB R K R Z ) 8 A E A GG
ZL MK EB(R) 430 0.986,0. 971 F1 0. 987, +F
7K B e R Y S A AL 1 0 R R e B &8 84 t/hm?
5 CK BB, i R RR K & R E 48 35 K S 4 0 1
7.88%0 1 10. 19%0 . 22 M B (p<<0. 0 ; JE B E #
KGN 5. 6020, 25 57 B3 (p<<0.05),

2.3 AEAFIEFNHBIEARFNRND LENRE
RIS pH ER T

122 2 A] 0 B 2 A AL A 4 i B R0 e FH o A
38, D A B BT A 3G 0 AT BIL BT e A Y
A LR + 39 0 KR 84 t/hm” . 5 CK H & 7
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o SCAE A L B R R X IR o R BN Y 5

39

BLBTHE I 1. 48 g/kg. 25 F R B & (p<<0.01), &AHXK
G3AT A LB ek R Rt 5 A LT = A 2
MIEF XK R, LR (R R 0. 914, A HLAK + 1
0 R it P 5 XU e R 3 A R AN 2 T
S E I IE AR OGO R M OC R (R 4330 Dy 0. 988,
0.996H1 0. 964 B i 2 - 3 28 ol 0 38 S50 B0 3 i e
A Plak + 9 ek B Rt 0 & 84 «/hm®, 5§ CK It

BB R AL B RN S LB 43 i 1S e 29. 18%,
23. 9400 12. 65% . 22 2 B F (p<<0.01)., BEEH
BILA - 13 e B 50 i JH 2 0 8 0 39 s b+ pH B 7E
R, pH A /N9 2 A Bk 1 58 ol B3R it FH 4 84
t/hm’, 5 CK ki, pH AR 0. 12, Z R B & (p<<
0.01), ZHKA 1T . A Hlik + 3% ek B 5 X+ pH
(B Z 1) 5 3 09 S A DG DG 3R L A OC RO — 0. 993,

2 AAFEFNHBRIEIRAMXD LT EMERERFAKEMELFSHNZ
MHE, WESE, SR BEAL EBE >0.25 mm EREKE/ BERKE/ EEEHKE HOUR/ BRAR/ B A/
(tshm™®) (geem™®) JE/% WE/% LRE/ % ARE/% (hm™)  (hm™®)  (t+hm™?) PH I (gekg™") (mgkg ') (mgekg ') (mgekg™ ')
0(CK)  1.51*4  43.02™ 21,59 21,43 36,29  860.40™  431.80< 428,60 843N 13.45%  34,27C 6, 14%F 126,57
14 1L49%® 43,78 22,13%" 21.65%F  37.12°% 875,60 442.60""  433.00"*  8.40°" 14,03 36.85%  6.45"  132.21F
28 148Y5  44,15% 22.35°% 21,80 38.34"®  883.00°  447.00"® 436,00 839" 14.29%%  38.39°*  6.67F 133,56
42 LA6C 44,91 22,998 21,92 38,42°%  898,20C 459,80 438,40 837N 1d.44h  39.58* 695 136,29
56 144 45,66 23.40"" 22,26 38.49""  913.20  468.00° 45.20°0  8.35% 14,730 40.79Y 7019 139, 07°F
70 143 46,04° 23.67°N 22,370 39.76N  920.80°%  473.40° AA7.40°N 8,33 14,7500 42.49% 7,38 140,480
84 1LA29E 46,41°% 23,79*A 22,634 39,984  928.20°% 475,80 452.60°0 8,31 14.93*A 44,27 7.61°% 142,58

SRR RS FHRRTE p<<0. 01 KT LZFBE /NG FREIRAE p<0.05 KTV EZREE. TH.

2.4 FAEFEEVNKIELRFIN KD L HEWMEEYE
SEA!

INF 3 F . Bl A ALk 498 e R R0 it A R
3G, RVD A R AR R B AR R R 2
A Plak + 3 ek B R it 0 & 84 «/hm®, 5 CK It
L2 = N < I N2 < B NS N s 1 )
154.17%,35.89%,90. 28 % Fil 56. 61% , 2= ST 4% &k &
(p<<0.01) . ZAH K # . A HLBK 1 3 ok B 50 it 1 &
5 X T A S LT RO A R ] S

TEAH G 5 2, M OE BB CR) 43 %I 0. 996, 0. 966,
0. 99471 0. 986,

Wi A AL 4 30 R R it P R B O 8 L R
Rl 3 A S TR O M R R I A AL A - i R
it FH AR 84 t/hm” , 5 CKF A . R i R 1 A1 % A2 i
A RIBE I 3. 03,1.52 F1 1. 69 f%. Z R E (p<<
0.01) ., ZHHK BT - A ML A - 48 e 1590t = 5 0
8 T R T R R B L 2R M IEAH DG OC R LM R BU(R)
435K 0.995,0. 997 F1 0. 996,

£33 TEAFNEANKIEIRANKND L TERBEYMETENZ W

it FH £/ HE/ AR / LT/ R B/ HE W g/ i ity / BT 1/
(t« hm %) (10" g M) (107 g™ H (10" g ") (10" g M) (mgeg+d') (mgekgeh') (gekged")
0 0. 965 1.17% 0.72% 1. 89¢F 2. 6386 1. 30¢F 0. 265"

14 1.22% 1.21%¢ 0. 78" 1. 99% 3.12% 1.37% 0.28"
28 1. 54 1. 30" 0. 89 2. 19 4, 22 1.51 0.31
42 1.76"° 1.38% 1.01% 2,399 5. 329 1. 64% 0.35%
56 1.99< 1. 44 1. 14 2.58¢ 6. 18 1,74 0.38¢
70 2,23 1.51% 1. 25 2.76" 6. 96" 1. 86" 0.41"
84 2. 44 1,59 1. 374 2.96% 7.97% 1,97 0. 44

2.5 AEFEFENHRIBEERFAMEKRZFERRE
FEMZFRLFEN I
H 2014 4F 9 A 26 H F KWk J5 e 5ol (kO
AT B AL B 9 o R Rt R R O B, £
K28 T P R 7 o A 3 L RO RO B ROk L R
A Y= A PL Bk - HE el RO it & 84
t/hm*, 5 CK L%, 4 5l 8 hn 31. 73%, 67. 292,

29.35% fN25.43% , 22 5 Mt W 3 (p<<0. 0D, LA
SYHT A LB 1 R R it S AR B Rk L
N 2 ) B IR A DG OE R LM R BU(R)
4340, 978,0. 969,0. 908 il 0. 846,

M 4 AT LA L Bl A PR 4 R i
BB A 38 . K OK 3 bR RIE B BB 3 230, 20
JG/hm” 3B E] — 1 569. 80 Jo/hm* ., A LK 1 ik
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Rt 4 0K T 28« /hm® I 3 s A 3 6.
H AT UL A AL B - 0 e R 3 R T B i 28
t/hm* I}, FRE TR KA. B3R 4 A LAk -
Rt ] i 5 K 7 & ] B O R R T R O R y =
atbrtc WA BB I R
y=5.780 00+0.035 16 x—0. 000 05 2* (D
Xf [T YA 7 AR R AT 2 1 ) 6 25 2R SR B [l )9 Oy 7R

S R4, A ALK L SR R A A% (P 259. 23
JG/t, 2014 ARl AR KT - 44 (P, D 8 000 JG/
ECAOONCNTINEYE e 2 R N AWANZ 3 € )
A T A e = 0P, /P,) —63/2 ¢ R1GH
HURR - 8 2 R 700 28 B 2 i A AR e AT 4 (oo ) oA 27,60
t/hm” B o ACA (D3RG FORBIE ™ 5 (») 6. 71
t/hm? , [543 A 25 58 5 ) g0 A BE 3 FEAR W) 4 .

x4 FEAFEENHRIERRFAMEXREFEREFENEZFUENZN
MR/ FERIE/  BERLE/ HRE/ FEa/ WpeE/ Mbrea/  WbRE/ BbRSA/  SBRFNE/
(t* hm™ %) ki g g (t* hm™ %) % (tehm?) Gt+hm?) Gte+hm?®) (GG +hm ?)
0 249.005F  69. 94¢F 27,43 5, 78¢
14 272. 00" 86.12"™ 30.98% 6. 38" 10. 38 0.65 5 200. 00 1 969. 80 3 230. 20
28 282.00® 91,72 31. 85 6.78" 17. 30 0. 40 3 200. 00 1 969. 80 1 230. 20
42 290. 00 94,54 31,94 7.01% 21.28 0.23 1 840. 00 1 969. 80 —129. 80
56 304,00 102,44 32,94 7.11 23.01 0.10 800. 00 1969.80 —1 169.80
70 314.00"  111.36" 34,69 7.20% 24,56 0.09 720. 00 1 .969.80 —1 249.80
84 323.00*  117.10**  35.48* 7.25% 25.43 0.05 400. 00 1969.80 —1 569.80

A% (TT/0  FRE 2 000 BEFR 4% 4 000; BRAREE 4 000 ; Bl HRES i 60 #4045 2% 65 AE W TR AT 4 0005 T ZFHEE 23 000 fR7K 7] 4 0005 + 3
BHR 2 T200RE R 4L BRI A E R HLHE 0. 640 05 0.320 0 2 0. 040 0 RA) s A HLE Z W4 A A8 140. 70 (PRI s 5 s AR 3% AE W R &
fE A 0.60 2 0.38 ¢ 0. 02 1R A) s AHLAK SR A 259. 23(HHEE TR R LM BE A VL WA AN AR KR & & 4% 0.032 2 0.001 4 ¢

0.9655:0.000 9IRE).

2.6 BNBRIENRASESEAEI LR L9

EMRMAFKENEIN

B 2015 4F 9 J] 26 H £ KWK 5 REBEIZ 0—
20 cm = FEIN 25 R 0T, R [ Ak B XV AR A
FH R B /N 8 AR A0 7 4R Yk k- CK > 4% 58 46 18 = 45 Bl
B - 398 A0 WL ) it FH A LA 1 HE e KR 5 4% 8 A0 A
CK Hh#8 R BT 5k 43 50 R AIG 8. 46 0 Fl1 9. 8404, 25 7
B3 (p<<0. 05) ;i L Gk IE S5 CK H A IR U &t
FEAIE 1. 5220, 2R AR B3 (p=0.05) (£ 5),

FE 5 F A ] A B R TS 0 L B R | B iR
FLEFRF K i i KB/ B 2SR UT Sy < A BB 1 1 ol R
FI> LA >CK, s 1A HLa + 58 el B 7% 5 &40
fRIE F1 CK B A, & L BB 20 50 38 i 8. 1526 Fn
9.76% , A BAARSy SI48 hn 23. 98 %5 H1 25. 19 %, d 4k
BRI 8. 15% M 9. 76%, ZERWMEFE (p<
0.0, i fHEGALIES CK H# . Bl B | A R K
F KB BB An 1. 49%,0. 98 % H1 1. 49% ., 2% &
AN E(p=>0.05),

x5 ANRIEURASEZUEN N LEYEERMBFKENE N

AR/ BFLBREE/ >0.25 mm SFFKE/

AHLER/ BRAAE/ HUSRE/ EAE/

i Ak 2 (g cm) o BRI/ % (tehm ) (g kg ) (mge ke ') (mg« kg ') (mge kg ) P
CK Ot i) 1.32% 50. 19" 34.69*"  1003.80"  11.35" 66. 43" 13. 65" 145,36 8,45
e 5 AR 1.30% 50. 94" 35.03"  1018.80"  11.38"  108.98" 15,04 164.08* 8, 42
FHLER R R A 119" 55. 09 43.43*  1101.80*  11.74* 109. 09 15. 36% 166,03 8.01%

2.7 BHBIERRASESELEN SRS LE

MURREEFFH 0 pH ER

2 5 n A1, AN [ Ak XD A7 ML R K BN
AV FE Sy - A5 HLAK - HE ok B ) > 1% S8 6 I > CK,
Jit P A AL - 3 R R 545 SRR A CK LA A HL
T BB AN 3. 16 % 1 3. 44 %, 2% 5 B (p<<0.05);
fiti LG AL IR S CK H e, A WL 0. 26 %6, 25 5%
R (p=>0.05) . AS[A) b B R - B e 440 o 25
TR0 AR A I Y 55 8 B A AR A — B, it A AL

T = 38 2l K590 5 4% 8 10 B B A, el At 4R 3 R R
RCHR A A 0.10% ,2. 13 % F1 1. 18 %, 2% 0K i %
(p=>0.05), 5 CK LA, il fif 2 . 850w ik 2480 o
SN 64.22% .12, 53 % Fl 14, 22% , Z F M W 3E (p
<<0. 01); i FHAE G AL AR5 CK Eb %, Bl fife 40 o 5k
FH AR 2 84 64. 05%,10. 18 % H1 12. 88% , 2%
SR (p<<0.0D), AR+ pH (i K F
INE AT Sy« CK > % e A IE > A Lo + el R
. it A LA e R R S A g AR IE R CK LA



CHER]

o SCAE A L B R R X IR o R BN Y 5 41

pH {H 3 5 FEAK 4. 87% F1 5. 21%, 2 H B F (p<
0. 05) ;i JHE G b It 5 CK e #, pH FEAK 0. 36 %,
ERARE(Hp>0.05),
2.8 FHlHmITEHRFSE5WAEXT LT T #7

S RBEENMESESTHEIE

2% 6 AT, AN [) A 0 XLV 4 ot A o i oK 3
ANE S AR Y Sy - A5 WL A+ 38 Bl R 7R > 1% G Ak i >
CK., Jii FHA PRk + 18 o R0 515 e fb 0 e, FCTA
O B ORD R £ B 4 N B 59, 18%, 41. 75% Al
23.28%0, ZF MBI (p<<0.01), 5 CK L, B .
90 BRI 2 B 4 B 3G 60, 8206, 44. 940 A
28.57% B B2 (p<<0. 0 i FHIE G LIt 5
CK bk %, w40 B8 A 26 B 4 i 38 m 1. 03%,
22501 4. 2890 2R AR HE (p=>0.05), A[FAbHE
IR 4 it 3 M E R 0 /N 1 A8 AT 5 AR 0 AR Ak
— 3, i A MURK 3 0 BN 5 A GE AR I LA TR

it | SO i RN B TR B 43 ) 4G 57. 0900, 13. 5400 I
10.71%, 2 %W B 3 (p<<0.01), 5 CK &, BEHE
it | JOK R B R Wl 43 50 B4 60. 07 %, 15. 27 %6 Al
14.82%, 2 M W (p<<0. 01); i L G AL IR 5
CK FR#e, W B . I i F1 i % 6 23 5 38 m 1. 90 %,
1.53% M 3.70%, 225 R EE(p=>0.05),

NG BB A o vl -l B | A N £ R A Y1
FP N AL G AL E > LK + 8o B % > CK., it F %
SALNE 54 MLk - 9 ek R 7 b8, & 4 )8 &+ Hg.
Cd,Cr 1 Pb 43 B340 T 21. 88%.38. 46 % ,18. 70%
M 22.01% , 22 M B 35 (p<<0. 01 . 5 CK [b#¢, Hg,
Cd.Cr Hl Pb 43518507 25.81%,42.11%,19. 02%
22,97 % . 22 A3 (p<<0. 01) 5 Jiti Fl A3 #L ok £ 1%
MEF 5 CK M4, Hg, Cd, Cr fil Pb 43 J 48 fn 1
3.22%,2.63%,0.26% F1 0. 79% . R A B FE (p>
0.05),

R6 ANBRIEMRASERZLEXNENRDPIRENERBEEUETESREE FHZIT

. HH/ MW/ MW/ HEHEE/ Jix g / W s/ Hg/ Cd/ Cr/ Pb/

R (10 g™ (107 g Y (10" g™ ") (mgeged ') (mgekgeh™') (gekged ') (mg:kg ') (mgekg ') (mgekg ') (mg-kg ")
CK CRJihE) 0.97"% 0.89" 0. 70" 2,63 1.31% 0.27" 0.31% 0. 38" 23,478 7.62"
&G AL 0.98"  0.91"® .73 2. 68" 1.33% 0. 28" 0.39* 0. 54 27. 93 9. 372
AL+ R 156+ 1,29 0.90* 4,21 1.51% 0.31* 0.32"8 0. 398 23,53 7.68"0

2.9 ABIEURFANEREUEIETERRKRE

HRREFHERNLFZZ I

FH 2015 4F 9 J] 26 H EARWCHREF I @ 252 (& D
AT AN [ A e 25 TR p R BN Y AR AR T R - A
HLBR + 5l 77 > & G AL iR > CK., A ¥l ek )
515 Ge Ak IE L 558 Bk s R A K B 4 86 3. 59 %6
H13.60% .22 7 B E (p<<0.05) 2L hn 9. 65%, 22
S B (p<<0.01) ;5 CK ok, bR M A A K
Ty BN 17, 44%,26. 39% F1 17. 07 %, 2% H 4k
B3 (p<<0.01) . A[EI AL B2 5 PR i K 2]/ 1 28 1k

WEF 5 e 25 AR 284k — B0, A PR B ISR A S
LSRR NE b A, BB BB i 6. 259, 2 R B (p<
0.05) Rk E I 11. 38%0 . 22 Ml {8 & (p<C0. 01).
HARLERE N 4. 830, ER AN E (p=>0.05);5 CK Ik
A, TR B, R EE ORI R EE 4 B 3G 21, 620,
35.89%0 M1 11. 75% . Z 7 Mt i 35 (p<<0. 01) . A[m]4b B
oK A R AT R R BN AR AT
LV AR A AL — B, ALK e R 518 S 4k
IE R, Bk P i in 5. 22 %, 2% 5 W 3 (p<<0. 05),
$8 7 R it AR R 43 0 38 2 720,2 180. 40 J6/hm”,

RTANBRIEYRAEFFLEMNENERKEEREEFERLZNZ M

S b Hew/ Y ii’v‘ﬂﬁ?/ fimﬁﬁz/ MRE/ HRE/ i ﬁ/ﬁ EF{EK ﬁ@ﬂﬁﬁfﬂf/ ﬁ‘@ﬂﬂﬂﬂ‘ﬁ/
m mm (mm-+d 1) Hi g (te+hm 2 (GG +hm %) (Gt +hm ?) (GG » hm?)

CK CRJEhE) 1.72% 11,17 1.23% 195,69 55,48  28.35"™ 5. 04

&5 AL e 195" 18.35°"  1.39"  224.00"®  67.69"®  30.22% 6.51"  11760.00 3400.00 8 360.00

BHUB RS 2,02 20,120 1.44*  238.00"  75.39*  31.68" 6. 85 14 480.00  3939.60 10 540. 40

3k

D it A BLAR - ke RLR) R BR i
AR AL B BE 38 O 5 HG Dt DR A L e M ok 5D o
(A BSOS A - 38 R T AL B L AR T AR AR
JiHE o bt A BB S e R D SRR A 1 0 L

B3 — &5 ™ A 10 Dt DO A BIL e S R R R e
T U P A 2 T R SRR W PR T A T B D e
PE T SRR R R A PLRR R
70 - AR AR K AR X R AR A L S A AL AR
SRR TR B DRI A S it A AL B 4 R LR
Jei b S HCR R B A 3G 0 7 HL DR A P e - ek
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R 58 370 & A 5 A M. it HA HL
e e R 5 8 pH (A T FEAR, 78 R R A
Bk = 198 A0 [ 750 v (R O AR AN B ITR 300 ~5 00, B
T 3R . it A ALk L3k B RS K
- A A R T T A 9 e PR A ALk - g
R R B A AL S A AR TR AR T IMAEY
B MA KR T w7 R I Y
SGALIE 5 A Plax + ok BRI AL, B 4 )8 B F Hg,
Cd,Cr M1 Pb & & 4> % 3% hn 21. 88%, 38. 46%.,
18.70% Al 22. 01%, X 5 K W jiti I b 2% e kL A
KL IR E AR T EE Sk EIE R A
O K it FH W AE 4 Cd & 5t &5, T RE 52 ) 1 1Y
WEi 6,

WFoR 45 R = B 52 e oK ™ o R 3R R B0/ (1 I
AR H 7 FF (R=3.62) >R B (R=
3.55) > K (R=2.55) > AWK FFWAH A (R=
Lo, Ablk HHER RAE S . HHEFRF R
O s AILEFYAGIE « fRAKF =0.032 2 ¢
0.001 4 :0.965 5 : 0.000 9, A a7 894 Lok +
ek K5 WD+ BALBREE AR R K = A
BILJTE A5 R BT L FOR AR Z R & B R A i
IEMX KR SRV R pH 27 AR,
A AL 5 R it A S R OK T (A Y ] O R
%j;y:5. 780 00+0.035 16 x—0. 000 05 x*, HfEjiE
HHR 27.60 t/hm”, ERBIE &M 6. 71 t/hm* . A~
[7i] 4 30 XU PD A A FRUST B R pHL(E H K B/ 19 722 Ak I
AR N : CK >4 Gi AL AR > MLAK + 38 ol K7 5 8 4
J& B ¥ Hg,Cd,Cr,Pb & & H K2/ Ak i I 4Rk
N AL GEANE > A LKk 1 3 2R R > CK A R K i
FEREZK B A ML L o 80 Ul B 1A ) B L O Pk
TR E AR LGB R A R E) N AR AR R
A L R R > L Ak IE > CK, fE R+
it A LR g e R A SO i T g AR
T AVE Y2 T 0 T IR K A LR S
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