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; @ ;O 5  Ts.TesT7.Ta.Ts. Ts 50 cm,
, ; © ; 18.53 ~26.46 an, (P<
@ . 0.01).
3
D (g/em’); @ %) @ (P<0.01). 2 , T3 ,
(%@ (Y © ;© ;D Te> Ta=> Toa>> Te, 2 1. 68.
2
) [8]- 1.67.1.45.1.20 .1.09 em’,
2
1.4 P<0.01. To 0.36 cm’,
Bartlett ) P>0.05). Ts s
(ANOVA ) 3 T4, Ts
Duncan’ s . (P<0.0D). 13.36 ~
DPS2000 4 . 18.99 cm, 3.41 ~9.04 cm,
(P<0.0D). 1-2
2.1 , Ts, Te, T3 s Ts Ts
’ o 2 P>0.05), Ts (P
, T3 y 3.57 / ., 0.01),9 P<0.01).
T2, 3.9 / , 3~
(P<0.01). Ts 7 T3 s Ta , T1
) o C 2 ,
2
/e 1 /an / an2 / /em /g /g
CK 4.91c 33. 13fE 1.95¢E 2. 50hH 9.95¢ 0. 084D 3.22¢D
Ty 6. 2]edBC 43,72D 2. 47« CDE 32. 33¢(EF 13.36/E 0. 84hBC 11. 674
T, 8. 002 bAB 44, 59D 3. 15ebABC 30. 33 13. 89¢E 0. 86BC 18.470AB
Ts 8. 48aA 51. 66¢KC 3.63a 59.67€ 16. 90cBC 0. 63cC 20. 727
T4 6. 38cdABC 52. 87heBC 3. 40abAB 63.33bB 14. 004e £ 1. 04bB 20. 60aA
T5 6. 62'”’\ BC 59. 59a~\ 2. éoal(ll)li 64. 672A 18. 333]7.—\ B 1. 52a-\ 16. 408
Te 6. 56bcA BC 56. 03bAB 2. 94bcABD 45. 334D 17.32hB 1. 392A 17. 16xB
T, 6. 52bcABC 55.21bAB 2. 52CDE 35. 00cE 15. 514D 0. 84ixBC 12. 614
Ts 5. 47¢C 51764 3.6 21.33¢ 18. 9% 0. 79bBC 20. 58424
Ty 6. 53bcABC 48, 05dCD 2.31&DE 33. 00 EF 14. 74kDE 0. 86xBC 13. 07
+ . 0.01 B 0.05 B
( 3), . A2B2Cs A2B G ( 3) s
(A)> cr> (B), . . .
AsB2Ci A2B3 G A2 B3 Cs., . . .
. (A > (B> ,
(OR AiB G A2B Ci. .
. . B> , .
(A > (C), A1B:Cin
3
/% /em / an / /em /g /g
2.16 9.62 0.26 28. 00 1.84 0.54 2.63
1.58 1.47 0.32 7.22 2.78 0.15 3.53
0.89 6.95 0.10 20. 11 2.70 0.09 0.91
A1B3C A BiC3 A1BaCy A2B3C3 A B Cs AsB,yCy ABrCo
13.55 % 29.75 ** 2.01 342,05 ** 26.24 ** 48.61 ** 9. 96 **
7.61 ™ 0.70 3.00 23.19 ™ 51.91 ™" 3.12 17.88 **
2.33 15. 64 ** 0.28 174. 19 ** 54.02 ** 1.30 1.42
” F 0.01 s * 0.05 5
2.2 « 4 ’ ,
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T, To, T4 s 225 .
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(P<0.0D. 9 s
’ T4 ’ Ts ’ o ’
(K O. 01 ) o ~ . ) o
’ ~ ’
(P>0.05). ,
. . s Ta s
s s : 2 (P<0.0D).
4
/g em 3 /% /% /% /%
CK 1. 3624 49. 09> 42. 18dC 6.91aA 0. 96D 0. 0924 29. 66dC
Ty 1.03bed B 59, 98 beBC 50. 61abAB 9, 38 1. 50bBC 0. 05BCD 33, 60aleAB
Ta 1. 1368 56. 66<C 47. 92hcB 8. 75A 1.3 0.06LB 32.36beB
T3 1. 08bBC 58.3 6B 47.18B 11. 182 1.41bBC 0. 05bBCe 32.05¢<B
Ta 0.90°P 4. 161 53.764 10. 4024 1. 794 0. 04 34. 9624
Ts 0. 95¢deCD 62. 59 AB 51, 52:bAB 11.07aA 1. 68AB 0. (dedcD 34, 00abAB
Te 1. 04bedBC 59. 64beBC 53.5004 6. 14aA 1. 48vBC 0. 05heBCD 34, 8504
Ty 1. sb&C 59. 35bBC 50. [1sbAB 9. 2407 1. 46bBC 0. 05<BCD 33.384xAB
Tg 1. 0Sb&C 59. 38 beBC 52.53aAB 6. 85aA 1. 46bBC 0. 05beBCD 34. 44aAB
To 1. 0ebRC 58.92¢H 51.70:bAB 7. 22aA 1.43bBC 0. 05beBCD 34. 06abAB
« 53 . A>> cr> (B,
. (A>> B> A2BsCs A1Bi1Cs. A2Bi G
C), A1B;C2 A2Bi1CG A2Bi1Gs. , A2BCs,
5
0.11 3.54 4.21 2.37 0.19 0.01 1.00
0.06 2.11 0.94 1.63 0.13 0.01 0.14
0.02 0.79 2.88 3.67 0.11 0.01 0.52
A1B3C2 A231C3 A2B3C3 A1B1C3 A2 Bl C3 A2B2C3 AZBICI
16.70 * 16.70 ** 23.63 3.24 12.59 ** 3.90 0. 0027
5.51* 5.51* 1.10 1.51 4.98 * 4.18 0. 0001
0.76 0.76 10. 41 = 7.34* 4.90 * 2.91 0. 0007
( 5 , .
. . . 2.3
’ N ° ’
N . N N N N N
. N 7 .
b . ~ ~ N ~ 6
[10—11]
7 67. 0%, 8. 80
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b ’ 2 86. 13 %9 2
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(hoosing of Improvement Formulation of Phosphogypsum Media and Growth
Properties of Lolium perenne L.

XIANG Yang— zhou, LIU Fang WEI Wei WU Yong— gui
(College of Resources and Environment Engineering, Guizhou University, Guiyang, Guizhou 550003)

Abstract; A ccording to their physical and chemical properties, red mud, fly ash and sludge are mixed into nire different

media formulations through orthogonal design to improve phosphogypsum. The purpose aims at choosing the best media

formulation to be fit for Lolium perenne 1.. planting. Seven characteristics of growth of Lolium perenne L. and seven

physical traits of improvement phosphogypsum were accounted with multiple comparison, range analysis, variance analy-

sis, principal component analysis and cluster analy sis. The results showed that combining red mud fly ash and sludge

improve positively physical properties, and promote Lolium perenne 1.. growth. The best composition of red mud, fly ash

and sludge was 1 *2 *10. Nine media formulations of phosphogypsum were divided into four gradations.
Key words; phosphogypsum; Lolium peremne 1..; phytoremediation; principal component analysis; cluster analysis



