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Effects of Zn on Seed Germination of Wheat Under Hg Stress
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Abstract: The effects of Zn(10~100 mg+L™") on the wheat seed germination rate, length of bud and root, activity of a—amylase, protease and
catalase in the presence of Hg(15 mg-L™) were investigated in this study. The results showed that the single treatment of Hg(15 mg-L") in—
hibited the wheat seed germination rate, the root and bud length and the activity of o amylase and catalase, while enhanced the protease ac—
tivity. The addition of Zn(10~100 mg+L™") rarely affected the seed germination rate, while reduced the suppression of root length, bud length
and o amylase compared to the single treatment of Hg. This remission decreased with the increase of Zn concentration. Which indicated that
a certain range of Zn could mitigate the toxicity produced by Hg on wheat seeds. 10 mg+L™ Zn weakened the promoting function of protease
activity by single Hg stress on wheat seeds and almost made it go back to the control level. However, 20~100 mg+ L™ Zn showed an inhibitory
effect on the protease, which was lower than the control level, and the influence decreased with the increase of Zn concentration. The addition
of Zn enhanced the inhibition of catalase activity caused by single Hg stress.
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HIE T EER AP AE S S SR J5 T, SR BB ST
B o AR SCLA N R8s b e, 59 TR T
SMINBERH/NZE b5 A I O K o SERDIG B 1
SN FHE PRI, LU R84 5 A A A 25
BF AR DIAR IS RN TR E S Rk
N LB SR Bt —RE AR

1 #REFZE

L1 #hk# el 5iigit

/N R R K DA40”, 1l B IR AR L K&K
Y|/ S

TEHUIALIH 35— B/ INERN T, 5%IR E RN
WEWBH K 20 min, AR B /K P6E 7 K KHH
BEMMHTAAIUEEESLE Zn Hg MBEREF,
Zn Hg L) ZnS0,.HgCl, BIEMA , ¥ (mg-L7) 43
B A :To:0 Zn F1 15 Hg,Ty:10 Zn 1 15 Hg,T,:20 Zn
1 15 Hg, Ts: 50 Zn Fl 15 Hg, T,: 100 Zn F1 15 He, &
18 h J5 , FEBRIEW, BEIEF A (Fi— 20840
T gL ESR IR (2520.5)°C, &1L 200 KL, 5 H &
D BEANYET, R FFIR LRI . M E DI TFK
S PR X R (CK), Bk B TR EE & 3 1k, 3L 18
ML, BESE 4 d Z B0, I E S TR R
1.2 MWEBB A E
12.1 BAREHHERK BK

XFEE & 4 d R RYEE & R 5 FER AR ST
R, W 7 B R B &, 38 A 5 3R 14 %l
EERHTHRIT T,
1.2.2 o JERBEHE M E

KH 3, 5-ZHE KGR L@k, L 40 T,
pH5.6 AT , B SMEIRI R 1 mg Z 2P0
2R 1 BHE S5 (mg- g7 -min™),

1.2.3 25 H RSN E

SR B ", LU/ 1 mg 85 SR
A 1 mg EAER K 1 NEEE 1AL (mg - mg™-h™),
1.2.4 o S EEE N E

R FH R R PR P e 2, LA 1 g B EEAE L AE 1 min
AR H0, BIEN 1 NEHE J1547 (mge g *min™),

2 HBREHZM

2.1 RERE Zn 3% Hg BpBE F/AINEFFHEZEREF
K RKHIR M

HE 1 WERTTLUES, SUEBEFKAEXT
HELH (CK)M LG, B AN AN He AOALFRAL (To) R FHA &
RIEMET 11.1%, 53] 8 2 22 5K F(P<0.05), Ui B
15 mg-L™ Hg A IMATE—E 2B Bl T /NE By
Ko AFUWER Zn MAJG , /NE KRR TRA
H B S AR AR AR R B -0.234, H & Ab A
) R 1k B B 3% 22 K (P>0.05), P68 15 mg- L Hg
J#E T ,0~100 mg- L™ Zn (IEINENT/NEF TR &
TCHH B

F1HEERER, S5 CK HME,15 mg L Hg 1Y
A (To) BEIHI T /N SR AERK (P<0.05), T
B BT Hg X/NERFRIE FHFEIEM, 10 mg-
L7 Zn IAJE (Ty) , R SR BTSN Hg 9403
A (Ty) ANFAET 104%5 17.9%, ZFBE(P<
0.05), VLHIRWEE Zn WINATE—CRE LE@E T
Hg X/NE 2 SIRARKMMEIER, PENBREER
RIHAFEVHNER . BEEIMN Zn WENFE (T, &
Ty), /N ZFRK SR N FRB B T B AR b 3
R REUT I R-0.978 5-0.964, ULEAREE Zn VREE
BT, Zn X Hg B RRE B B8ss , 21
Zn ﬂ?)ﬁﬁ% E@ﬁiﬁéﬂqﬂ(TsxT4) ,Zn 5 Hg E@%Iﬁj'f/ﬁ

R 1 NERE Zn 3t Hg BB T/NEMFHEERTF K IRKAORIE

Table 1 Influence of different Zn treatments on germination rate and length of bud and root of wheat under Hg stress

JUSEIE:] Zn F¥NE/mg- L™ Hg 78 /mg- L JiH ltem
Treatment group Zn addition amount Hg addition amount # & % Germination rate/% £ Bud length/cm #34K: Root length/cm
CK 0 0 78.33x4.23a 4.63+0.20a 2.71£0.17a
To 0 15 69.67+3.32b 3.100.14¢ 1.84+0.12¢
T, 10 15 75.67+5.51ab 3.46+0.06b 2.17+0.16b
T, 20 15 66.00+6.21b 3.17+0.18¢ 2.12+0.09b
Ts 50 15 73.00+4.35ab 2.90+0.16¢ 1.81+0.11¢
T, 100 15 69.33+8.08ab 2.46+0.12d 1.65+0.20c

L ARVNG FRFRZE B (P<0.05), TR,

Note:Different little letters meant significant difference at 0.05 level. The same below.
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RARIIR/NEER GREOIHIER, Ui Zn Xt
Hg MM EMIEARE —ERER, JEASIFE—E
MR EEYE RN
2.2 RERE Zn 3T Hg BB T/NEMT o EHEEF
TR

HE 1 R FTLIE B 15 mg- L Hg 4b3E
T (To), /NEFIT o JE B BFTE M X FR(CK) T RET
61.7% , 53 1B 3% 2 5K F(P<0.05), GLBA M B Ry 15
mg- L7 1) Hg Xt/NEZ R o JE M3 B PR 2R3 R 1003
YEFT310~100 mg- L™ {9 Zn A JG (Ti~T,), o JEH
TEMBIH T, BT (P<0.05), W8 H B4 T, b3,
T R T 252.6%; WEESMNIN Zn WENF R, o 3
WY BRRE PRI H T T MR, MR R B -0.829,
HERETEEGALN B Ui 10~100 mg- L7 1 Zn A
MM T 15 mg- L7 Hg M/NER T o JEHBEE )
MEIER, I BXRh Ve RBESNIN Zn ¥ B TS
ETREBEE. FZEET ,Zn 5 Hg S/NEFMT
TERYBRE M AR SV E IR R E

_ 457 a
5 401 ab
”'i 350 ‘bP ‘} 1 _?_ _%_

151 c

% 1.0f
& 0.5

CK To T, T, Ts T,
AL Treatment
ARVNEFRFRRZERBE(P0.05), N F

Different little letters meant significant difference at 0.05 level.

The same below.
B 1 AREKE Zn 34 Hg BB T/NEFF o IEHEEE MR RN
Figure 1 Influence of different Zn treatments on a—amylase activity

of wheat seeds under Hg stress

2.3 RERE Zn 3t Hg BB T/NEFMFE B EEE
s

B2 MZ5 R, M 15 mg L' Hg AL BT
(To), NEMFEABEELE (CK) ART
29.6% , 2 5 8.3 (P<0.05), YLk B K 15 mg L ()
Hg Xf /N2 b+ 2 RS MR I 2 #4510 mg -
L7 Zn MAJG (T, B EEHE M To 12 PR (P<
0.05), B = F X B (CK) , YA BHZ W& & Zn 3855 T 15
mg- L™ Hg X[ /NERF & B ERE RN, &
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Figure 2 Influence of different Zn treatments on proease activity of

wheat seeds under Hg stress

HEEE PR E E L5 B (CK) /K, 5 Hg EBKATE
FRIAFETHER  BEE SN Zn WRE TS, BEO R
TE RS RUT T B E FE R ECH-0.855, Ul B
FVREER) Zn 5 15 mg- L™ Hg BRS YRR T /N E R
FEAMRNEE, FEXFHAEFRE Zn WEHFH
BTN
24 RERE Zn 3f Hg BB /N EfFid 4 S8
R R

Bl 3 S5 RR, Bl 15 mg-L" Hg /b3 T
(To) , /NZE 3 S8 Ak Ui P bU X BR (CKO REAIK T
32.9%, 25 8% (P<0.05), YL EEH 15 mg L Y
Hg 1l T /N Fp 73 S AL S B 1975 1 5 10~100 mg -
L™ 9 Zn MAJG (Ti~Ty) , i EAL S BHE M L To i —
SRR, I EREE SN Zn ¥R E TR B0 T MR
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Figure 3 Influence of different Zn treatments on catalase activity of

wheat seeds under Hg stress
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Hg RAEYIAE LT ILER, TEEYENTHRR]—E
FREE, BT REXAE A 1 AL AR, SRS
WFSEUERA , HeCl, Xof /N2 1 U 7 A B 3 1) I S vk
B 5%x10° mol - L, 24 10 mg- L Hg,, 48557, He
BOphEE T, SX AR, NEF IR R TR, K
SRS EMH], L 15 mg- L7 Hg X/NERPF7 4
TEFEH.

Hg %} SH H HEARBMFEMT, SWEATM
REGIPHE AR IER G, He 2456 3IEBR
53 F B[R — 5 BE B P 25 AE SR A 5% 11, Hg FildE i
L5 G SN LE DNA W% B, M2 eA
7E DNA 5% ERALE, BU% DNA [IEH 54, HEH
Jirf Hg 198 ik 3] — e B ER M S B A miE™,
e He T DIBESR A0 A G 2R 58, AT 490 o i ) 5
P WARTFER™ R He 1A 2 RIBHEY L
K (RS TE 1

P AR—REREEEMY RN, &
T M RER MY 58 2R IR T Y S AL 7
PR RER . AR RHRERENIES S,
PR % 2RI i ) AR A el M I B BIR . /N E R
TER LR, Fb T I B iRy, O &
FIBE, BRHYE A Al 2 B R P A R P A B
B, VEM MR R/ NE LRI K B R LR B FIRIE
T 2 1 T 0 7 A0 A g ) o i A 2 ) R
o i EAL SR — R ORI R, 7T LIE BRI S,
PRI RS R AW R Pl S SRR P
SEYIRPEER DA™, AR 5EH , Hg B
HT, /NERMT o RS ARG 2 2
i, A R R, B 1S mg- L7 Hg REARHE/NZE
B A R PO B A A0 R TR 4 X SR £
SHERFIR, R AR BTRLEE )T . R EREERTT
Yo P VAR ) B IO S s SR e e, B B S5 P A A /N
BRI A R E AR AL, AT DA AR E e AR A Y
Lo A AL RN, B BTTE AR N o X SR AR
YWTES RIS T , MY B 1) B AL RE NN
58, B A A 2 v ) TR MR T, (R T AR
AEER, HABIFRRIP, MY E 4R U
RAFE— TR IG A E, Ee)E & Bl X —
{8, BRI FEE M . MY P AR W ERAEEAR
AEAE, RIGTE 15 mg- L™ Hg A TR E AR
AR

In BEHYILFNEFR LR, BEMN In SHFL
KA. BEOSHNTEREETEENE
F , Zn 38 %3 E AL B30 58 4 RS 13 B AL R AR 5
J5 135 1 1Y) i EL A R AR 2, A SCRR
TEP, Zn ST ARE AR 2 — R EE Tl 4
AER, YERIVIEATRER M T Zn B0 S MBLIRG
EEEMS, SBREAR SH ZEE A E RmEEL:
Zn 5 Hg JFEEITE, BAEMHRIKINZHE TR, 7
YR FTRES Hg u445G SH 2, T/ Hg 5
EHRMNE S, & Hg WMEG RS BIR

ST H K Zn(10~20 mg-L)MAJ5 , Hg
i T Z BME /N EMFRK S FREE -’
FEWRSZ , AT BRI R R Zn B IR SR 0 B B B,
W T S AR, s T R AN IR AR T
WK, BIZE T, Zn 3 Hg MHEES T —
ERERER SRS S0 oS 5T 4,
BR—F R FP RS R, Bm MR Y Zn RTH
HWRNEEE H BRSBTS, B AR A E
A, FEESER A HESRHEAR EHEERE
i HHERESMEEmEEk, SBEA KM
BARKERESR YRGB E . AR, Zn X
Hg %1% 10 @A FAREE SN Zn W B TR T 2%
WU EE A, R Zn(50~100 mg- L) T i —
FMH TR FERSREK, 5 He LR EIN B HEME
5 LR —3 Zn BIMAXS Hg 8T
INEFPF R R BERRIE BE L,

IRV BE Zn(10~100 mg-L™) M A Hg 38
TIEEZMEN o WHERNEY B AASFBREA S,
WA BRAE 10 mg- L™ Zn Ab3E Y, P8 B SR MR B
T,Zn 30T Hg X o JEM B RGABEIR, (28E T B
HE M, XFPIEFEVE FTE 10 mg- L™ Zn ¥R T S B
B, FHREEONT KPR F BIBFGE R, Zn BUBVE R BE
fet o JERYERTEE, AT RE AR 2 Zn 5t o JERYERAY
{RHVE ] F BRI R He iR, RO
TEHERIRE , Zn BIINABIE T He X RIS A2
HEAERT, 10 mg- L™ Zn {28 I BEE M e 2 H0E X IR
K-, ULBA Zn Y55 T Hg B Xt & FBEA R0, 7] RE
MRER Zn INAJG 5 Hg 4456 SH &, ZfET
Hg %18 ARG RIBLIER , IAITIES T AE ) A R
N, IG5 RS BRI S5/ IN 22 & o Tl T A A B 9T 25
SR BEEWRET (20~100 mg- L), Zn {$155E 1§
EW TR TX K, JFHFEE Zn REFASE
EEFE R TR, RIB B EERA.
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WEA RIS RS LRI AR, Zn
AIIAKRRBLH X He RN B AR, He 3B T 52
BHMG BHE M — PR, SEREESMIN Zn WA
THRZE T, BRAEPIBIFIEN , Hg WER T
10 mg- L7 AlHR E A S S G, I E
FEEPIR BT UL, Zn W R T 10 mg- L™ BIFAT X /)
T SR R E R AT, A
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Hg X3 S S EEM.
4 it
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X /NEFP TR A . XHFR PR R K
o JEMBFEN:, Zn W] A% Hg X HAMHIER, XHF
BEEEREM, Zn WSS T Hg X HMEHER. Pk
SARAERITE Zn WRE R 10 mg- L7 I B2, B RVR BE
T, eSS, EERAHEEEA Hit, XF
H—E4)E Hg {54y, W LLGEE S8 Zn AIMA
TR 2% Hg MAEYI1E BN fEE o

RN T & 3 R A AL SRS % 7 1, Zn B9
ARFRIH X Hg MM ZEIER , ¢ B —B ]
TR EEFRTEYE, Fi Zn X Hg 304 R IRAE
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