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Abstract; In this study, the aged refuse, collected from Xingou municipal solid waste landfill of Taiyuan, was
screened and classified into five samples with different particle-size (900 ~300, 300~ 150, 150~ 105, 105 ~90, and
90 ~0 pm), and then used to prepare leachate. Following this, several physical and chemical indexes were analyzed,
and the effects on the growth and developmental of barley seedlings and zebrafish embryos were investigated. The
results indicate that pH value decreased with the decrease of particle-size of aged refuse, conversely, electrical con-

ductivity, COD_,, total salt and total nitrogen showed negative correlation with the particle-size. Furthermore, the
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germination, root length and shoot length of barley seedlings were inhibited by the aged refuse samples, and the
effects were significantly negatively correlative with particle-size, especially for the smallest particle-size (90 ~ 0
pm). For the leachate of 90 ~0 wm aged refuse sample, the germination rate of barley seeding was 39.74%,
56.38% and 59.81% of control group after 1 d-, 2 d- and 3 d-exposure; the root length decreased to 57.08%,
48.33% and 41.66% of control and the shoot length decreased to 66.60% , 64.79% and 61.65% of control after 3
d-, 5 d- and 7 d-treatment. Similarly, the aged refuse leachate of different size of particles adversely affected embry-
onic growth and development, and the actions showed a significantly negative correlation with the particle size. The
leachate of 90~0 wm aged refuse caused the most significant alterations on coagulation, abnormal blood circula-
tion, hatchability, pericardial edema and spinal deformation of zebrafish embryos, and reached 40.28%, 50.00%,
51.39%, 31.94% and 29.17%, respectively. These findings imply that aged refuse could lead to the growth inhibi-

tion and developmental risk on barley seedlings and zebrafish embryos in a particle-size dependent manner, and the

smallest particle-size sample (90~0 wm) showed the most serious injuries.

Keywords: aged refuse; barely seedlings; zebrafish embryos; particle-size distribution
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Table 1 Characteristics of the leaching samples from different particle-size aged refuse
- AR 3 /wm
¥ BFR
. LS )F/T . Particle-size distribution/pm
Physical and chemical index
900~0 900~300 300~ 150 150~ 105 105~90 90~0
pH 7.08 7.14 7.10 7.05 7.04 6.93
/(ms-cm™
%E%,(ms em™) 347 3.03 3.29 3.93 420 428
Conductivity/(ms-cm™)
L2 i (mg - L
ik gfl ) 4498 30.12 4217 49.40 55.02 57.83
COD(,/(mg-L™)
Sih i /(mg-L!
smim/mg-L7) 3 224.00 2 980.67 3 098.00 337733 352533 3 635.00
Total salt/(mg-L™")
S A /(mg-L!
Almg:L7) 148.04 106.46 123.01 149.76 177.70 192.00

Total nitrogen/(mg-L™")
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Table 2 Correlations between physical and chemical index and particle-size distribution
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Fig. 1 Effect of the particle-size distribution of
aged refuse on germination of barley seedings
Note: © P <005, P<001,"™ P<0001, Mean + SE, n=3.
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Fig. 2 Effect of the particle-size distribution of aged refuse on root length and shoot length of barley seedings
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Fig. 3 Morphological characteristics of zebrafish

embryos in different development stages
Note: A, normal zebrafish embryos; B, coagulative zebrafish embryos;

C, normal zebrafish; D, pericardial edema; E, spinal deformation.
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Fig. 4 Effect of the particle-size distribution of aged refuse on coagulation percentage and blood circulation of zebrafish embryos

Note: © P <0.05, ™

P<001,™"

P <0.001, Mean + SE, n=3.
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Fig. 5 Effect of the particle-size distribution of aged
refuse on hatch percentage of zebrafish embryos
Note: * P <005, P<001, " P<0001, Mean + SE, n=3.
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Table 3 Correlations between germination and growth

of barley seedlings and particle-size distribution
i K% R FK
Shoot length

Gemination Root length

Hifz

Particle-size

0.992™ 0972 0.998""

. P<0.01, R,

Note: ™ P<0.01, the same below.
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Fig. 6 Effect of the particle-size distribution of aged refuse on pericardial edema and deformation of zebrafish embryos

Note: © P<0.05," P<001,""

P <0.001, Mean + SE, n=3.
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Table 4 Correlations between development stages of zebrafish embryos and particle-size distribution

BELER MAEER LR LK HHE I
Coagulation Blood circulation Hatch rate Pericardial edema Spinal deformation
-0.967 -0.968 0.967 -0.990 -0.997

Particle-size
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