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Toxicity effects of compound fertilizer on erythrocytes micronuclei and nuclear anomalies
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Abstract: In order to understand the toxicity effect of compound fertilizer on aquatic organisms,
the erythrocytes of Bufo raddei tadpoles at Gosner stages 31, 42 and 46 were taken as the test
materials to observe their micronuclei and nuclear anomalies under effects of compound fertilizer.
1.5,2,2.5and3 g- L, two
appeared in the erythrocytes of the tadpoles,

When exposed to the compound fertilizer at concentrations of 1,
types of micronuclei, a big one and a small one,
and in the nuclear anomalies, serious nuclear lobulation and double-nuclei appeared. The fre-
quencies of appearing micronuclei and nuclear anomalies were obviously lower at stage 42 than at
stages 31 and 46. Among the five experimental groups, the group exposed t0 2.5 g - L' of com-

pound fertilizer had no significant differences in the micronucleus, double-nucleus, and nuclear
lobulation with the control group. The results suggested that the tadpoles at their different devel-
opment stages had obvious difference in resisting the adverse factors in habitats, and no obvious
dose-effect correlation existed between the micronuclei and nuclear anomalies and the concentra-

tion of compound fertilizer.

Key words: compound fertilizer; Bufo raddei tadpole; micronuclei; nuclear anomaly.
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Fig.1 Normal and abnormal nuclear of Bufo raddei tadpoles
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Table 1 Classification standard of nuclear anomalies
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Table 2 Change in ratio of micronuclei and nuclear anomalies
BHW W RS2 Tk 40 M % WUAZ A [EZ s iR AR =
(#D) (g-L™) (F) (%o) (%e) (%o) (%o) (%o)
31 0 7 86.35+17.91 10. 90+4. 01 16.92+2.27 39.07+7.25 221.37+41. 96
1 7 175.65+30.83 " * 23.76+6. 54 55.03+12.56 " * 16. 82+5.93 290. 98+32. 28
1.5 7 161.17+33.33 "~ 48.99+18.38 "~ 47.29+5.65" " 33.25+4.85 484.06+96.81 " *
2 7 139.59+13.29 " 18.59+11. 68 59.73£16.75" " 34.65+5. 33 432.44%123.91"
2.5 7 106. 54+24. 87 23.60+14. 03 9.16+4. 84 87.47+32.69 " * 441.52+71.32" "
3 7 151.46+32.66 " * 32.87+14.87" " 54.59+14.08 " * 59.57+19. 09 518.28+18.94 " *
42 0 7 18.41+5.42 1. 60+0. 52 0. 63+0. 54 21.52+9.77 241.43+125.94
1 7 69.86+13.26 " 8.65+3.25 21.44+12.10" 42.62+27.70 542.05+32.57 " "
1.5 7 92.47+18.46 " * 23.21+£14.59 26.79£12.22* ¢ 58.81+9.95* 485.70+43.77 " *
2 7 119. 54£46.39 * * 16.28+10. 64 29.41£17.33" " 29.70x16. 44 480.66+18.27 " *
2.5 7 42.08+24. 10 11.44+9.25 1.31+0. 52 33.61+19.34 462.87+88.55" "
3 7 109. 47+40.36 " * 20.52+10.82 " 10. 34+6. 32 45.36+11.22 391. 88+67.01 *
46 0 7 38.77+17.40 20.08+1.93 3.61+2.67 10. 79+5. 18 197. 38+50. 83
1 7 195.99£19.82 " * 31.06+8. 28 43.02+14.34" " 49.03=x11. 36 328. 66+56.30 "
1.5 7 94.28+20.17 " 31.74+9.30 " 11.52+7.50 74.96+37.36 " 410.31£21.92" "
2 7 140.57+37.77 " * 26.86+7.96 17.54+8.93 42.88+15.78 417.67+85.59 " *
2.5 7 69.27+32. 08 20.30+4. 15 1. 83+0. 48 71.87+37.75" 336.74£51.85" "
3 7 117.57+40.90 * * 14.73+1. 69 14.5+7. 12 54.83+32.48 438.95+31.82" "
* AR B 2R (P<0.05) 5 " T X HRALI] AR B E TP S (P<0.01) ¢
TESR 1 MRS vh 31 IR LR o 42 ST R R E 22 S B 51 2 Sk E WA
Wz 40 Wi, 7631 Wb MR ARTE L RRIR T 4 MREEGH,
2.5 g+ LA PRALIRAIG, JF 5 00 M 20 1) O W 35 2 3 W B
g T
S, Hoftl 4 A0 FRZH 1 55 08 BREH A I 35 22 e 5 R
BAMEARTEL S M3 g - LREH S AR EN 3.1 ZANEYEE X 6T 05020240 M Mo 115 5

R A TR E R 42 MRt
PMRAE2.5 ¢ - L (I fifH) M3 g - L7 (RAKME)
W BEAH 5 X0 RRAH IA) TG o 35 v 22 S, AR 3 MR R
555 AR 2 R) 2 5 mOR S 2 S 5 KUK A R A
FELS M3 g L7 W45 iR g 1) 5t i v 22
S HALY TR EM R, W46 HRAE L ¢ - L7k
JEE 2 H A 43 I 20 Y 2 5 X R 2 TR A 2R R
LA v B A AR A 4 i 40 L 0 TR 0UA A4 i 3 4 5 %) R
Mo EM2E S

FESS 2 S, 31 2 s B, 46 K
2,42 Wi, 55 1 KRS E AR, NS
M AErh 31 WA R I IRAE 2.5 ¢ - LTVREEA,
5 XT HRAH [A] 20 I 3 PR 25 5, 42 RN 46 HH Y i
P EY I ERAE 1.5 ¢ - L7 W EELL, BLAR 540 I 14 %
R P 2 o S PE 22 52 (05 31 IR LA HIRRAIE T
2 MRS M H 46 WAYE 2.5 ¢ - LTIIRIEA LA
— AN ELA B, A X IR A ] 2 PR 2R 5
TERZAS KL 20 i % b, 31 1990 46 1994 f e {2 1
PUAE3 g - LYK, ST BB A [h] S 4% o B Pk 22 5%
M7 42 W AR AR 1 g - LT HRBELL, 5F

YEH

X PR I A AL, 280 A o 2
JE I T AU 32 S SR R A 5 U AR AR Th ) e
L2 R IT RISk R 2 Ak Y AR A o B R v O
A I ANIAZ TS, — et b T = 1 o 24
WY 6 R W7 IR B AR RO TR A 1/10 2247 1
VU AL R Rk 3L T iR G S 2 S
RN AR SRR 4% 1/3 24 A% FR
R KA (BRAENTURN T 855, 1992 ; Bk Al 5t 45,2000 ;
YT ARG 55 9% ,2002) o H AL A 24 5 i 52 g ik
S TEANME S S4B, A A T DAk 2R O 2k
B, 48 T O A — 2 ik, HE A
DNA F4 5 il e 7 (#4445, 2000 ; B 75 5t 25 2000 ; £
W FIZERR 2007 ) o ASSZEG LSS 2 Fh 2R 1l
¥, VA A MRV A E T AE TS WE B aR s X
TRFNZ A R 2570 24 — 5 BRI AE T, (HA 2
T BT b B LB, B2 A IR IR TR A B VR £
XYL AR, 5340, SLER 4 R B R R &
A IR XA BT S O A R B A A
BT, 31 W46 WIAE 1 g - L7 WAt



T EEGE A NS FETT W RIS LT A0 B B A S R

2847

BT A MR ) B R, T 42 R E 2 g - 1L
R 8 2 rh AT B S GO A0 T 3 1) e R (E, ELEBUE
oV i S SR % T R S N
5 AR B AN 75 WA BRAS [ A 30 B3 A2 W ( Pe-
lobates cultripes ) WHBHA) 25 S A 7] ( Ortiz-Santaliestra et
al. ,2006) . i — L UL WIFE SRS AS [) 2 7 A4 e
TR AT B A gk R TR, D Re e 3 R AR
[] | %o A0S PR 3R A S0P Rl ik 1 B 1 B 480 ) RE K
AN AR B R A BE R 25
3.2 A NEYLREX AL TT WE MR 2L A0 B S 1Y
YEH

S NE YL B 5 AL TF WE MR AP A L 2020, AN A
BT — I WAL SR A M A A S i 2R
(B FR R AR, 1994 1996 5 Bk A% 5t 55,2000 ) , i
WL T B2 R FIRUE IS 5 B AE YL B
(R AEET WS IRRHISL 1Y) 21 40 i v | TRl AEAE 3 B B/
TIER %, HAHE Z (B 0037 80 — 5@ 7 3 % 45
FA) , T A P P 20 40 L ST ATS SRy E S AR IRE . A5 O
R AR AN A2 A0 5 PR 3R B2 e I sl 40 i e 1
J&i , Ca fHs M Py VT X DNA AT U1 81, BT I8 1 1)
AL - (FLIE TG 2R, 2007 ) o PRI AR IA
A% RGN JE T AR TR I R S TR
T2 B A% 0 M 3R R0 A S it 240 i 5 22 ] fBL T
e —ERRR HIE T G5 R RS

TEBEIR — B AN A Ye R SE 00 vh , 1B WE MR TF 40
JHL PN 32 BT S O 2 I S T R (R
85,2010) , UL BEIR — R YR RE S | AN L N A A
Bt A A AU E Y RE S A 2 ]
BR300 B R 60,455 40 - 2R 7 PN 9 AR o
SERE , e 2 T BN M 2R 25 R 1) AR (e I v LX)
Hutf,2004) , 7EBIAESPJE ALA 20 20 A7 AR /D i
TC22 5y 3805 . L, FE ML VR A L8 o 30 5T Fn
R 587 B B 4i L ( B ai 45 ,2010) , HE
HILYRESG , 76 140 AR D RE L ZE 3 5 87 ST
FRIZR L, AT RE & PR 2 B AU A, X R IR
L, R 5 A TR | 4 i R3S A, DA
AR 1 4 73 B R rp 4 b B AR 548 Z [ Y
PIRVERT, 803 5 5 G I g 3 B | RS R} 21 24
Jf o3 4B 2 O I RFIR AR
3.3 ORI B0 I e 1 U

TEWSIRRY IR IR K B MRS R B fih, &4 B
SR FNTIEE L5 3 B — E T, B IR]Y &
B IS XA B PR R L B —

125 S PE GRUIR T, 1991 5 BRA E A1 2= 4: XL, 2005 5 B
HRESE,2007) . AL S EIE 3 L H M, 31
SRS A GO 20 M SR TN 1 2% R AR 2 T8
R T XA AT Y PR 2R U, 46 1K
2o T 42 WIS T AN TS Y PR R R i AR BT
77, MR B A I R 40 1, 42 300 A R sl iy
JREEL 2 i TP AR 220 A B S P 4Rk B, it
I I W8 30 4 ST W 2 7 S P O, T2 ol T
W 7 X 0 2R A 5 B O 5 /K B B8, R 30 T /K IR
Bevhim g B 76 H AR A BT REAR S 55 . i 31
WA 46 W53 502 J5 i & B R 0 R e S o AR
PEFET A TR Yt B2, R Ish A i 184 7 35 R 2
AR 25 5 40 A BRI R A0 EE R B X A L3R
St R U RS

RESR A R X A6 5 WE R URHIsE &1 J] it 48 B AT B
A EETENE IR A7 f P B Zh s A R i AR
A TR S A AT RE AR A, TR A R A 1
R A 2 Z B A IO 5 i 1 1 X G 5h 4
T e A0 R ELA TR AR Y UM 5 RO R S8 LR &
UL 4 RGBS 5 IE 7, RE 75 2 2 U 1k BIVKs
Ife 14 7™ A A5 [ 3L, TR A Rt — 2B T

AN HESCR VR S NREA 2.5 g - L7
2 A TR 20 L S R 55— A% S 400 B3R O 0 4 I
T2HM3 g« LWKRBEEL, XFALFA R E-800 %
ARG A A NE X AT 0 e MR s A/ J] o kA%
S5 AR B AR TE A B T b g
FRIAN AR AT R T 77 A B IR G A 1 T 2 52 B Y
BiE

S 30k

B OE, M B, KFOF, 52000 MR JREE Dy ik
FAE NFE MM AN G TN Th B R . T ZE R
B

W, ASKLL, TEAL K, %5 2008, =W E X RO AR AE HE
JV5 P R A b, TTARAERE, 21(1) . 4-8.

Brhle, JEEZE, 24K, 2007, A RS & H W
g2, AEF IR AR (A ARFEMD , (1) @ 104-109.

PRfliE, 2R XL 2005. HEBREE IR AG & B WL, 4ER
IR 22k ( A SRR EIR) , (3) : 36-41.

g, 28 AR 2007. UM RURIR AR, IG5

BEapdRik, 22(4) . 19-22.

W, W52, 2002. fh2Fdqe 24 X Ui e (@ AR T T8 R 1Y)

M. R AR BE R ( AR ERR) , 15(1) : 89—

92.

BrpEsh, skokAds, B OH5, 45 2000. PORRER ST A AR

(S



2848

ARG HB30E H 12

W I Rk T 200 % B A% S S . SheE Ak 35
(1): 12-16.

RS, BRiRHEE, XIS, 25 2006. JLFPk 24 BR X i i
IR AT AR R R BT . R REET, 10(2) .
156-161.

BRYEIN, TEETY. 1992. V5K FTG/K + Hb A BH R 55 v 45 Ff K

JO X HE VG W i R IRL ST 200 M R BRI S . B SRR AY

13(3) : 275-279.

T, AN, B5FH, 45 2010, AR 25 AL AR X G R PR

WS AR} B BEPE RN B AT I . AR S B F AR, 5(2) .

287-294.

MO, Wk Fb, BPEEEE S 2009, TEHNS AR S IR
IRHISH )5 AL B . A R D SE R 2 = (A ARBH R
25(6) : 65-70.

VRN, KA. 2004, fIRERINLAE 5 20 2 B4R A A A A 8 44
B, E SRR R G50, 24(2) : 110-112.

Joo W, A, AR, S5 2004, YT AE T WE bR SZ K O
HR B B RIS R (R . H R R 2E R, 16 (2) 2 47—
49.

BEARAR, R PR 1994, AR 24 %0 YR SR 2T 4 Ml i I i
WA, DI RS, 3(3): 104-110.

BEAAR, R . 1996, AT YR BT 40 i o A% 5+
WHIEK. PEFER, 16(4) . 275-278.

W, ZEE. 2007, RIRACAE ST K 3889 75 e S B I
Ll IAEE S5k E, (2): 58-60.

BITEEH, BR W, REXL, 45 2000. [EHCH B b
S ST AT 200 A B B A% S R S ). 3R N O 91 2
2 ASRBLERR) , 21(6) ; 57-58.

VATE. 1998, BRECFIGE L WEMR IR AR AOAZ B e,
EHER, 18(2) : 162-165.

Fhgal, R, B O, 5. 2010 UVA X7 E M
B w s, Whish, 29(3) : 357-362.

FEM, EI%E, BRI, 2. 2009. LLARE IR IR
FeH IR IR LTS Ge (5. B AR K228 4 ( F AR B2

3

M), 25(3) : 263-266.

BRI, BRESE, AR, 2008. LT UEMRIN & A K Ak
KINF-B MIFRIE. fHEI~k, 39(4) : 566-572.

BEA). 2006. FBIE A2 075 Je AR BOA SRS, ik
WRHE, (5): 37-40.

SETT, MR R, WhEA, AF. 2005, BTRR LGS R i
(Rana adenopleura) WIS R % W2 . N S
WA, 11(3) « 333-336.

BT, WAER, kA, SF. 2004, N T ARHISH B ARG ) 2R
S5 718 S ) W A 7 D 3K 6 R0 0 20 o A v K
IS, 23(1) : 74-76.

BARTT. 1991, EFIEIRIC IR K T P WL, S
&, 26(2): 11-16.

Gosner KL. 1960. A simplified table for staging anuran embryos

and larvae with notes on identification. Herpetologica, 16
183-190.

Heddle JA. 1973. A rapid in vivo test for chromosomal damage.
Mutation Research: Fundamental and Molecular Mecha-
nisms of Mutagenests, 18 187-190.

Hyaes T, Haston K, Tsui M, et al. 2003. Atrazine-induced
hermaphroditism at 0.1 ppb in American leopard frogs
(Rana pipiens) ; Laboratory and field evidence. Environ-
mental Health Perspectives, 111. 568-575.

Ortiz-Santaliestra ME, Marco A, Fernandez MJ, et al. 2006.
Influence of developmental stage on sensitivity to ammoni-
um nitrate of aquatic stages of amphibians. FEnvironmental
Toxicology and Chemistry, 25, 105-111.

Schmid W. 1975. The micronucleus test. Mutation Research;
Fundamental and Molecular Mechanisms of Mutagenesis,

31: 9-15.

fEEEAN £ 55, 55,1985 4F 11 H A RS, B
MNEMMEHE2AMFSY . E-mail ; wangyiwangyil21@ 163. com
REHRE FRUT




