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Effects of Lead on Seed Germination and Growth of Alfalfa
Fu Zhuowang, Peng Juan, Zhu Jie, Ci En, Gao Ming
(Engineering Research Center for Agricultural Non—point Source Pollution Control in the Three Gorges Reservoir Area/College of
Resources and Environment, Southwest University, Chongqing 400716)
Abstract: Effects of lead on alfalfa (Medicago sativa 1.) seed germination and growth were studied by
cultivating experiment. The results showed that the effects of lead on the germination rate of seeds and
germination energy were not significant when Pb** concentration ranged from 0 to 100 mg/kg. The general trend
of seeds germination rate and germinating energy showed slight decrease at first and then gradually recovered.
It indicated that alfalfa seed had certain extent patience for lead. The treatments with different
Pb** concentrations could inhibit the growth of bugs and roots significantly, and had stronger inhibition on oot
than that of plumule. When Pb** concentration was over 250 mg/kg, the index of seed vigor was decreased, and
it inhibited seed germination and seedling growth of alfalfa evidently.

Key words: lead; alfalfa; germination; heavy metal

ZAE Jo NI Al B A Y. K AE B A

it v ] 22 5 (1 DR R i, 25 b s e AN Wt 1)
KA R EE OB T, 3 AR A B P
T QN E, FEA 2 S R SN B A A
e R IL A (EAEY AR AR RENE i, HLm il By
AR KB A N RBEIZE PE s BRI I S A L b A5 0 S A 45
R TTHURE A A i (R, SRR O A R S
PERIAN 22 P A A, AN P42 1 ) 2 1 5% Wiy R ) 11
Pl B AR AR T ™Y T34k, i 22 BB T W) B 34 Bt

EEWA - 8 5B S v QIR U = I e X OB F A RS SR

(Medicago sativa L.) & U R H 15 J& 2 AL A ),
W b g S EMoh e 2 1) SRR, i IR
AT NP R 7 U R, RO
(RIZERR, IR TS BB N T, IR S AR H A ™ S AL
JOL IR PR B g TR v [ A A R 8 A R IR R
BXE K HAT, KT AR ErE P 260 548 H 6 b1
WY & LA K gl B AR KO B R I A 25, (H AT G TR
S J8 et FERE WA R TE AN 2 W DRI, A S R B

YA B AR 5 783”7 (2007BADS8 7B 10) ; R BB 0 75 U AL B 4k % Bh 3

“CERAUKTE AT LR SRV AETTSE” 5 8 KRB SRR VY R S — IR AR 5 RS BR 2 A 55 77 111” (2008BABATB10) .«
F—AEFE AR, 5, 1988 SE A, Wit E RS R ST, W AE k- 400716 F2 PR AL AT DXV R OK 2 BEIIA G 24 5t Tel:

023-68203405, E-mail: fuzhuowang32@163.com.

BIHLAER B 55, 1981V AR L, WIS, 1, N A P G B 5 o G M ik - 400716 T DT AL % DX 7Y K 22 8 IR B8 22 e Tel:

023-68251249, E-mail: cien777@163.com.
I F5 HH#A:2010-10-22, € [E1 H#A:2010-12-19.



P

. 304 -

PEBRE @K http://www.casb.org.cn

FEARIGHIT TEAS [ S TR 246 1 A P10 R S 4l 2B
K5, Sk T RO 4 A V9 e 3 SO A 7
R T B LR 22 AR A

1 R 5H*

BEIRSEAE A R o E 7 e S B R 2 B
et . Je R IE B FE Rl 7RI AE 1 mg/kg HgCl,
T BE S Bl ARG IS 25 BT K i e 3~5 il
S B4 S) HE AR Bl A 02 E AR IR 5 2% L, 7 DL 4% 30
ki, H V2 5 0 mg/kg (CKD < 50 mg/kg (Pb50) .
100 mg/kg (Pb100) - 250 mg/kg (Pb250) - 500 mg/kg
(Pb500) . 1000 mg/kg(Pb1000) . 1500 mg/kg(Pb1000)
3000 mg/kg (Pb3000) Pb(CH;COO), ( LA Pb* ¥ i 11 ) %
ORI Rh T, IV g A B CK RS I, f e o HO & 7
Film (26°CHE AT ARG N A, [N b BRI B 3
ANEE . R E R T BOKIZ K TG W k5, B H
MG I ARG O, 4% T 515 X B I R 2 35
RGFF R F TR EORNE I FR BT bs o WP - R T
G 10 RN I 25 A0 B A IR AR A RN 28 K, & I3 BASF
BIERR

o SARWERSEOR TS
L Y (2 100% - (1)
s SORNERRFWHTE |0 o

ATV
KEHEH= > GilDt
Hrp, AT, GAAFEIN (R K ZF &, D,
S AH R e R e R H
{ﬁﬁ?ﬁﬁ=7i§?§§&xﬁﬁg ..................... (4)
2 ERE55H
2.1 BAPEILE BT A A %a
M 1] L, ZEARIRE 0~100 mg/kg T A, 54Nk
J& 40 #H (CK. Pb5.Pb10. Pb50 A1 Pb100) H & 2 34 F1
R PRMRA K, 8 BRI Fem& 1T B ETH

IERR, HoA R 2R A AR H B AL 3 Pb10, LX) CK
I 7.78% , X % & W) 5 A AE H B A5 4k BE Pb5; Ak PH
Pb100 [1) 5 2 35 2 22350 0y 5 b BRI 5z iy (B, LT
WA Ko b3 R AR B2 >100 mg/kg IV, Bl 4TI 2
(1R ZR T 0, 25 AL B IR R 2R 3N R 2 2R B AN T B s L
T I R R Y B AE AL 3 PB3000, 43 ) B R CK
FE% T 50.00%F163.33%.

FRT0 45 B3R, A0 A Bl 7 1R R 28 A0 R 2F
AL AR Jb B R) 22 5 34008 B 8 35 KOV (B> Foo) s IF
HLIZ FH LSD 75 HEAS [i] Adk 3L (1) ot~ W 2155 0 33047 2
HLLE, tHE 1 ATAS, BT S 0~100 mg/kg S [ A, B
Ab B Pb10 Ah I Ax 4 AN b BEI) e 2F 338 Ak 1) W 3
S5 3O, SAN B R R MRS B W R, Bl
]I SR T A P W RN Y BBl PN PRI A
TEMPE . 4HHR E>100 me/kg I, AT 25 40 2H 1) 2 28 3
R 2F 23235 550 I CKOA 2R 535 7 S5, 1 I Bl 45 4
AR JEE (R8T H9 00, R A 1 A ol e R IR L Bk
B R R . fEALEE Pb250 H, R I H BH 2 (30
HIE 5 26 W86 B 7 0 T 4 0 1) 22 R R 2 A PR
(), T Fefr 410 1 FH A8 v A B2 Ak 3 Pb1500 A1 PH3000 H
RINAFE R A 5o
22 MR Y B ORAF ARG HR

M 1AL, 43 Pb5.Pb10.Pb50 Fil Pb100 L %if
CK 2 [1] 2F K AR S8 BRAR , JErp 28 KRR A (1) 33 A1
{3 L BLAE PH100, 43 73 Lh X6} i CKOBFAIK T 18.84% Al
43.61%. HAbBEHETIR E>100 mg/kg i, B BT
(1R 3% T 38 K, % b B 2 FIAR A S8 PO B A, b B
Pb250 H 7 4 1 11 A K 82 B B A, 28 RTR 1K
FEE X RAEE, 433 R BE T 5.66 cm 1 2.66 cm, il &
AEFEPL3000 1, HH T840 H A AL BT P e s e
il WORGE v H 2RI 1R 24

FARE I 45 WKW, IR 1 0] UL, 4b 2 PbS. Pb10.

100 - " L 100
80 —— SR 1 80
< <
S 60 160 &
il R
IR 5
4‘% 40 440 ’:l%
20 120
0 0
0 5 10 50 100 250 500 1000 1500 3000

ik JE(gkg)

Bl S EREEM FRFEMRFEHH



P

PRI A5 « A6 SEAE B A 11 A 4l i 2B S - 305 -

R SENEREBEHRAFERKNZN
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