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The Cultivation and Selenium Enrichment of Selenium Enriched Earthworm

SUN Xiao—fei, QTAO Yu-hui", SUN Zhen—jun, WANG Chong, LI Hua—fen, YUE Shi-zhong

(College of Resources and Environment, China Agricultural University, Beijing 100193, China )

Abstract: As a bio—carrier, Eisenia fetida was fed with cow dung that added with sodium selenite in order to transfer inorganic selenium (Se )
into organic selenium. Targeting on survival rate and selenium content, the effects of five Se concentrations (0, 20, 40, 60, 80, 100 mg-kg™)
and four cultivation periods (15, 30, 45, 60 d ) on earthworm growth and Se contents were investigated. The cultivation method with high sur—
vival rate, high Se content of earthworm and short breeding time would be screened out. The experimental results showed that the earthworm
survival rate decreased and the Se content in earthworm increased with the increase of Se application and the extension of breeding time. The

most optimum method was screened out when the Se concentration was 80 mg-kg™ and the cultivation period was 45 days, Se content in earth—

worm was up to 33.25 mg-kg™.
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Table 1 Basic chemical properties of the cow dung and

biogas residues

Ei=t 43 TRk

A HLIF Organic matter/% 32.85 42.25
pH {H 8.96 6.85

4% Total N/% 1.47 1.26
42 Total P/% 1.14 0.83
441 Total K/% 0.43 0.91
421§ Total Se/mg kg™ 0.11 0.085
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FEIR G 7 B EA T A R 4 ) 3 B S it i
FEJ5T AR S Il T 2 1 143 51 o 0.20,40,60,80,100
mg-kg™ o ARAEASE AU B, 43 B RHAER PR S AT
G PR PG et /K A, Y )i RE 2 50 g FOKTI 45
£ S S N i 7 A T 78 G 0 5 N TG B ST S RSB
JiT (A= 2R =2: 1) TR A Y5, TS [ Ak B %) ) 57 3
o BL72 AN 20 em JEFE B S AL IR,
TEAICH— 220, PRI R A3 S, SR 05 0 il
NN ] e J5E NIV e T Ak L £18) 56 VR B W 4% 500 g,
AUREERR AT 12 AN TR 2 B )5 fE5 7
A3 R 30 AR T Z e, 7R AL AT ARIC , R
JICTE B B A I Ak 35 557 e B S /D i 7K DA OR R TR
FRERE , RIS = I T T,

A AR RIS 1Y 45 15.30.45.60 d XTI 2H i 4T
MR PEBURE , B BEALER 3 75, 10 i A 2 P e 151 2%
B, K R A 5 B TR IR AR ML A 12 h 5 e,
FAZEVE/K vhE 3 3l , 481 5 D LA % 1L
1.3 H@mlESHESH

2 e M| 5 Y R R A A R ICP-MS ¥k AT
it 2 B A A o e A BT S RS AR AR 0.10 g 5%
SIRAIIEES A 20 mL AN SR VU 25 T i BE i
JE A 4.00 mL B2 A1 2.00 mL H,0, Bkt .
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N, BT R R, HRER )R EERT
(VIRAIZET), F 0.5%M R #5 2 100 mL 751
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FH SPSS 21.0 G143 Bk A1) One-Way ANOVA
HEAT 7 2250 M, SR e/ (B 35 W 22 35 (LSD ) X 25 5%
EWE I T 2 E L, BEHZESLL P<0.05 K
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X BT RAR , S0 i 7 n 43 51 28 20,4060 ,80 mg -
kg™ B, M| A AE I R B S R A T ARG R
Tk E] 100 mg- kg™ B, Wi W5 770G R 2 B E AR, H.
55 30,45 .60 d BIFETE 353 BRI T 11.11%.16.67% .
21.11%.

B 1R RTLAE Y, Bl 5 5 ] 1 RE K i 5]
PTG A T RER RS, Bl A DR Al s i i 0 1
15 I ML BB RIS DR A 5 i 20 mg -
kg™, BEFRETRITE 60 d B A" H Ik 5156 T A 5 O L (H
MEGAS N R 100 mg-ke™ B, ZEMGASINE A% 15 d
SRR B M A 7TE o I FLRERE IR R] A 2B 4 ke 051 1
A7 Bl A I ] P S R AR T BB RRAIK, 2 60 d
MAEIG % HAG 78.89%.
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Numbers within a column with different letter superscripts are significantly different (P<0.05 ), and unspecified means no difference, the same as follows.
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Figure 1 Effect of selenium content on earthworm survival situation

Table 2 Effect of selenium concentration on total selenium content in earthworm (mg-kg™)

220 (mg-keg™)

%8 15d
E4%30d
Wi 45d
#5560 d

il 5 55154 55 30d 55454 55 60d
Total selenium content/mg- kg™ Day 15 Day 30 Day 45 Day 60
0 5.59 +0.74a 573+ 1.6la 5.56 £2.44a 5.80 +2.20a
20 12.17 £ 3.14b 12.93 +2.06b 13.99 +4.18h 16.42 £ 4.12b
40 14.62 + 4.54b 21.51+ 1.30¢ 26.92 +5.08¢ 30.01 +4.74¢
60 17.05 + 3.54bc 21.45 +5.40c 30.13 + 1.61c 36.38 + 1.51cd
80 17.47 £ 5.57bc 18.18 +5.35bc 3325+ 1.61cd 41.99 +5.39d
100 22.85+0.76¢ 28.34 +£2.49d 39.14 +4.85d 4242 +4.23d

T : Al — g b S — R B NE TR R E FOR 22 5 B35 (P<0.05) , REMIMFR RIS, T A,

Note: Numbers within a column with different letter superscripts are significantly different (P<0.05), and unspecified means no difference, the same as follows.
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Table 3 Effect of selenium concentration on organic selenium content in earthworm (mg-kg™)

il 2 5t 5 15d %5 30d 55 45d %560 d
Organic selenium content/mg-kg™ Day 15 Day 30 Day 45 Day 60
0 5.17 +0.55a 523+ 133a 5.13+2.33a 532+2.15a
20 11.15 £2.86b 11.43 +1.86b 12.58 £3.71b 15.12 £3.10b
40 13.54 £4.24b 20.26 + 1.21c 2521 +4.96¢ 28.25+4.23¢
60 15.77 + 3.35hc 20.05 + 4.88¢ 2774 +1.72¢ 33.38 £ 1.20cd
80 16.01 +5.37hc 16.02 + 5.75hc 29.64 +1.91cd 36.99 +5.39d
100 20.55 + 0.89¢ 25.11 + 1.79d 33.41 +4.68d 34.89 +5.32d

PN P T 5 i SR AR RRUE TE 5.56~5.80 mg kg™ AYVE [
LA B & R ETE 5.13~5.32 mg kg TEFEI . 1
55 IR FL ARG () 25 F T, 35 A A o %) B840, e 5
A P T R LSRG B I B T R AR
15 d B, AH X F X BEZH R vt , Al in 2 A 20,40 .60
80 mg kg™ ZH A4 e M| AT K2 AT MLAS A 7 AR B
e (HIX 4 AL B AS] FRT 25 RN T
{H 100 mg - kg™ Al 6 78 02 A SH At A L %y o 51 40 A5
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kg™ ZH i i M| ARG 5 £ A 0 R R T 183.10%
417.41% .527.24% .623.97% .631.38% ; i 1 it e i B
& mil s T 42.42 mg-kg™s

XFFAEEARIG IR UL, FEE R SR ] B 4, %
HEZH (20 mg - kg™ &b FH Ay ip ] AT K% A LA B
AW QAR — B R E Va2
NI 40 mg-kg™ I, BEFR IS A] S 26 45 .60 d (10
H| SATG 5 FEACHT 30 d A5 TR, AR T 84.10%
105.22% , A ALASH 53 5188 T 86.19%F1 108.64%
ARG R 60 mg-ke™ B, W54 Py R A HLAT
il 25 B ) P S AEAN I o (H 22 S AN S,
TN 80 mg-kg™ IF, 55 15 d {1 iz 5] AR 2 i ik
KB T 17.47 mg-kg™, FEFRAFAINERS 30 d fY i 45] A
AR, BEIRE AN 45,60 d A i ] A
AR EHLE T 90.26% .140.28% , A5 HLATG & 435
BTN 91.38% ,143.54% , ¥4 T B @140 4808 i
4 100 mg-kg™ I, 565 15 d Ao iz 5] Al o5 stk 3] 1
22.85 mg-kg™, 2T 40 mg kg™ iFE 30 d H/KF,
R FREF RO 5 30 d (M 5] AT 5 i AR T 24.06%
B FRIE] R 565 45 .60 d 4 e ) AT 55 i 0 B 4R
T 71.32% .85.66% , A5 MLt &5 w3 B = T 77.18%
84.38%,

P 2 o e Bl A PN A HILATG (5 G 55 o0 A 40 L
B A [R] A ARG B . I H AT LUE 7256 15 d B A
winih 0.20.40.60 mg kg™ (1 4 A PR d5 A
HLASHTG 5 BT B o A 22 AN K, 397E 91%~93% 2 [7]
W sh, I HRE B Ia) 1 E 22, 5 HLAR BT 5 e e 1
A3 B RS AE S TE 88%~95% 2 18]35, 100 mg-kg™
il Ak RZE 5] (AT BIUARG T o5 40 EEAE S 15 d Bt AR

100 p
95 |

n 90

5 85}

c 80 ~#0 mg- kg™
i -E+20 mg-kg
» [ 40 mg-kg™!
70 b ~#60 mg-kg™!
i -4~ 80 mg-kg™!
65 " -3~ 100 mg-kg™!
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Figure 2 The percentage of organic selenium trends over time
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TE1) P A [ B 2 0 4 ] 2 P e i 4 ] AAS 60, R
JIIATG £ 43 A HH A G 5 5 RN A LA 7 H A L X R 41
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BN R A, X AT REE B R AR S iR 40 mg -
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i 5 E AR X B R s 556 15 d A E, 27 30.45.60 d 15,
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AF XA 4D T 52 3 R, 550 ol 40 k) koA g 02 s ) R
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NSRRI, Ak 7850 WOR FH

4 Hig

TRIG A5 R F A AE— 22 AV 0 A L P ke 5] )
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T I 100 mg-kg™ B, W95 A9 A= K32 31 T B Y
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5% 100 mg-kg™ [ M AR AT HLAR S R B & ST
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FEA, 1T 100 mg- kg™ A b R ZH W51 1A HILATG Bt 5 Hsf 7]
(A HERS A AR PR X 5 R o AR B 6 2 o AT 85 R st () o
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