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Effects of Exogenous NO on Seed Germination and Seedling Physiological Characteristics of Radish under Pb Stress
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Abstract
stress (0.6 mmol/L) was used as experimental material, and different concentrations of SNP (0, 25, 50, 100, 150, 200 wmol/L) were used

(College of Horticulture, Shanxi Agriculture University, Taiyuan,Shanxi 030031)
In order to explore the relieving effect of exogenous NO on Pb stress in radish, the radish variety Chunhong No.1 under severe Pb

as NO donors. The results showed that high concentration of Pb ions had a serious inhibitory effect on radish growth. Applying 100 wmol/L
SNP could promote radish seed germination, increase photosynthetic pigment content and increase the activities of peroxidase (POD) , super-
oxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase ( APX). The results indicated that the appropriate concentration of NO

could effectively alleviate the toxicity of Pb stress to radish seeds and seedlings.
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Fig.1 Effects of exogenous NO on seed germination potential of

radish seedlings under Pb stress
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Fig.3 Effects of exogenous NO on stem length of radish seed-

lings under Pb stress
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Fig.4 Effects of exogenous NO on leaf length of radish seedlings
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Fig.5 Effects of exogenous NO on leaf width of radish seedlings

under Pb stress
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Pb stress
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Fig.8 Effect of exogenous NO on CAT activity of radish under
Pb stress

25r

+

o
=
T

POD/E M
POD activity Il U/ (g-min)

iy
=}
T

w
T

K SNP-0  SNP-25 SNP-50 SNP-100 SNP-150 SNP-200
432 Treatment
B9 SMENO X14RAME T bt POD &R0
Fig.9 Effect of exogenous NO on POD activity of radish under
Pb stress

A&l 10 A0, B a T, AbEE SNP-0 AHXT T CK A 3
R BRI Ry 41.72%  UEPRET R X8 it e APX TR
B R AMRIVE R . B R AR SNP-100 i APX i i 2
E FARAINAS B 19 CK, B Rk 43.42% ., 15#]100 pwmol/T,
B SNP AN AT LAHE T HF I 38 % 8 b i - d APX 76 1 19 5%
M, 38 7] DL R H2 T+ APX 36 %, SNP-25 SNP-50,SNP -
150 SNP-200 i 4 MbH) APX 164, #HEL T CK F AR
i REBE SR 16.92% 3.08% (10.73% F127.88% , 13 3
WEE T (%) SNP 1] DUAE — 2 B L S s o &) i s nml

0r

25F ‘I’

20F

10F
5 -
d (04 SNP-0  SNP-25 SNP-50 SNP-100 SNP-150 SNP-200
432 Treatment
10 SME NO XHERME TE Mt APX iE R #00
Fig.10 Effect of exogenous NO on APX activity of radish under
Pb stress

3 itg

TRAE RN AR BT R, 2R 0 1 A R
SRR, B AR O P2 R B . R B AT 1A

APX7E M
APX activity Il U/ (g-min)

PUEMY R R L ER A AE KK AR, 2 s
AR IRTEIRE Y RIS T SRR S
R, FRARNH S A8 D R0 AR AR G A AR
Y NO &/ iz A T A NI R 35 571 skl
SRAEC BT R I, USIE RSN IR NO 1T LA S5 v A e
THYR IR IR AR 2 K 2T e B L
IS e # T _E BT 2 8 B A SMIR NO T B4 s
YRR SR O, BN G A DI R 1 FR Ak i, AT
HRAEYIRCEER
A e e IR KA I SER O e WY Y
P g 2R R S AR B IR . TS
MR EERAMIE NO R LIS R i 8 SR &, D S5 A 1 3a
XFE DR 2R K M TE A I RIER]T. X A
ST TEANIR NO XS B R S LN b Y N
FE A BN ORISR0 RPSE R B, B vk B s
T EMES NMOOLA RS, WA 100 pumol/L SNP #J
VLA R A e, SR s YO & R Mo i, e 8 it
R BEAETER . — 5 | AT B R {5 543+ NO $i 2848
AR S B 1 PR P, DA I AL i 248 20 A IS 1 il SR A
A, 75— 7 TR T NO #as 188 M b g2 1 3%
BB IR TR R &R B kms ™,
B Ihan 25 B YR FR BRI B R 3, 3 A P A
it Ak, TS i — RN A B R AL . AR B 45
IR AP B A & POD (SOD (CAT S5 R-47 il 1% 4
FAPX ZEHTAA ALY I I 1, R AE R N R B 7 AR
THAEM BT . RS VR BE I B 14 o B O B AR 4 il
FGC A AP BE R TG PE oG DT BRI S 1, JC AT T 5
Thie, HEMISE AR 785 & A R KA . %0
FERW, TEH M T % S b Ay POD SOD  CAT Al
APX JEME 2R R, TMLA 100 wmol/L SNP 1] A5 A 48 =y 4
NI e A R A R A A P T M aX S R
SR T B A A RO R OR b I A R EL R R
AR N b BRSO LERR AR L IR R — B
WL R BE A I N AL L S AR R T AN
R 2 SNP X 85 &l 2% VA PR PR 52 . 25 2R 3R 1
HHR RSN NO FT MRS MR A, Bt ot &
RS a, 5 POD SOD CAT FI APX &4, DI S 2% i
HEpEX g s s .
S22 30k
(1] Biosese, RIORKE, T4, S $0INEXEE Ml FEE% ShittE K e AT
RHEEISANRL ) ] Ll R, 2010,38(2) 1 172-174.
(2] 5T, 2800, WibeES, S S e EEH R R S B R I R
sl ) ] SR E TR, 2019,17(16) :5469-5475.
[3] skl R S T B R A A AR A BRI e ) ]
Zrduphllo#54%,2020,48(7) . 7-10, 16.
(4] T8, B, Bl e, S s N =il — A A T RA =
HOEA R TR AT ET [ ] R4, 2020,38(2) :260-277.
(5] 250, FAhR, 2508, % — E GO S e T e B A SR e
FAIB AR RPRISEMA L ) ] W il 2741 ,2019,31(12) :2036-2042.
(6] skisi, XS, FARH, 5 2 ha MRS DS 5— S EERh
THIARIEER AL ] AT ,2018,38(4) :526-534.
(T#F657)



49 %8 41

TERE R A GRS A ST S a9 PR B B E AR 65

R AN S 5 TR i SRR, IR R TG IR R ) b
Pl T AR,

55jite AL AEAR L, 38 it A5 ATL A A2 e 35 VG IR S ) e R
i %T BHATERE R A LA A UL TR A K
INFE OKFE ERFEF RS A28 B AE eI B 4
AT RGBSR, T Re S S 80 s g, %
SRR, R E AP f A2k B 8 538 A A L
B ALEA e R VB SR R AT AL, I RE
P 1 VA RS TR B G KR, B TR A 4
BEFREEA P, 558 H P9 TR & R 6 = Uk
P L
4 it

LS RN Ny, 8 AR R R G DR B /D SR 28 9 TR
Fofr 2 BTt AR B T, SR FH PR S Ay A, R B
12 000~ 14 000 kf/hm” , EFEARITEE 7 22 cm x 250 cm, FELHE
it FH LW BE RS R A IR 375 ke/hm’ + A2 ) A HLIE
22.5 vhm® g 'BL, i T 21058 4~ 5 YA Mt e 440 - i FEL
AT S e SRR AR S T, A I A AT
FERKIE J itk s U BB A% AR A5 358 i 1 1 it ™ oAb
AR TR RE eGP, B B RO R
SR AR S A R R P A R B S AR R

S 30k

(1] F4B8, 2], AL 3 FE P IGEH I W BR St s [ ] A IR
3.,2020,33(5) :69-73.
[2] T8, FESRFRETE I A RBUR S ta 0T ()] op = ICE,
2019,32(12) :79-83.
[3] ¥, PNETT, SRl R IGEH I A = 582 B 4857 br [ ] A E K
3%.,2016,29(10) :1-9.
[4] kA, 20k, =350 , S bHIDO NRAIPE I BB T A ek
HIEROR[ 1] AE5EZ,2019(18) :169-171.
(5] SRRk LT B, AT, 5. PEITGHT LA i i AR gE [ ]
RS , 2015,31(28) :89-92.
[6]5k(5 8, FEEy, B4, S NEAFE U A EaR B [ ]. Bl
Rl7,2011(4) .57,56.
(7] BT 2108, AR, e N A TG AP B A B [ ) ] P R
3.,2012(24) :104-106.
(8] Rk LB, MR, 25 40 KR R A PE I (s = s
RG] Lifll4R,2012,28(2) :36-40.
[9] B HE B P R e BRI BRI IR s [ D] 4208 vEA A
MRER R, 2008.
[10] BEE AR EIA AL R[] 555%,2009( 10) :22.
[11] e MEREAE A E A TR R AT ] flk 5K, 2013,33
(12) :30.
[12] @A B AR N R ERER AL R [ ] 28Rl R,
2015,43(5) :332-333,350.
[13] s, Arr7s A AR TEIAELR A N P A SR L T &2 ().
B, 2017(22) :59-62.
[14] AR ARHE TR, S /KB — AR A P8 T = B R R A S
(7). 228000/ RlS:,2018,46(25) : 116-118.
[15] xifs, T2, R, S5 i ae N R 2= A e o - e
R Tt e )] el R, 2018,46(15) :24-27 ,45.

(% 60 1)

(7] B/INE RS BRoCi, 25 9 NI NO S pE R /AR IR 4 A
AT A ) ] AR e 1R, 2015,30(3) < 123-128.
[8] TR, 20BN, KR AR, . SLSAALHT SR PO = ARl et I ) 521D
[T Brliifiot 57T4,2019,40(23) :9-14.

(9] FHEEty, 22 A, SR, 6. T B e PO i S R a5 A P
Qe[ J .22k, 2010,38( 10) £ 5202-5203,5309.

[10] XDV, Sk P0er iR, 55— AL R B K 67 5 S e L
HAURILT ] 53-FHEdE i, 2019,17(22) 75797587,

[11] 5KfE, Faomlde, BEoTA S NERRE 5 EDTA SRR ER M 5
R EPrETRSIEEEAR,2019,25(9) 15601568,

[12] 75, BRpete, TR, S ANE— SR EINE T KA P 2
TERLT] AR AT, 2014,32(4) :24-29,36.

[13] F&7, 240K, 2500, 5. ) EEiR 00 Ph SEslnaid gl T ]
LAV EREERAE21R,2019,38(12) 1 2738-2748.

[14] B, Fotas, R, S 5000E T T MR A4 S/ R
RS LR, 2020,48(8) - 168173,

[ 157 B8T548, 75, B NS 500 TS S i 174 J2 NP24 K1 PR
-5 RRFERAIRN[ ) ]S FEYrE I, 2019,17(2) :370-376.

[16] S, EEERE  mikld, S NE— 2 LU TR T B A A 1
JFRDEA A BRI A RIS R 2 [T ] £ 54117, 2019, 55

(6) :745-755.

[17] A1, FERNAR, 25068, . — S LR SNE AT EETE M-I
LA R A T ] RS EEE, 2014,34(2)  77-80,85.

(18] BU£Fe, sanes, B o<, S5 ANR — UL Rl R/ NZ2 i -
Doy R R[] AE RIS, 2011,31(1) :34-39.

[19] FIRE, INERRSNENAB o FhliE R R T E AR R

B[ ] AL, 2020(4) -42-46.

TS AL, SR , S5 SRR B SRR A AN AR DU

RPN ) ] 2l R, 2020,48(11) < 131-136.

[21] Sk, ek, 2L, & 5 B QORI A A A A R e
FRIEmPE T ] AR, 2020,28(1) £ 130-140.

[22] #3755, RS — LA S8R5 SR HIF HORT R LRI
5Tl T B4R, 2019,27(6) < 1577-1586.

(23] 58, 8055, gk, 5 S5 NO X 5amE N E R i 7354
N AT S ] ] AR 241, 2020, 34( 1) :169-176.

[24] Lhignn, 3, FERTE, 55 —SLE(NO) W sRina T/ N2 dhiisadt
TRE5HISENR ) ] AEORIER , 2017,33(5) :102-107.

[25] ELFFHA, e, iy, 55.NO M FRinE T/ NEIR A A RR B AT
M [ J ] fEp Rl 741, 2017, 35(3) :398-405.

[26] 5K, 5505, 5SS SN NO AR A4l B 2 SRl e A R e sions
(]l R, 2017,46(7) :35-38.

[20

[t



