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Abstract Dry or germinated seeds from hybrid rice “Youza” and its parents
“Qiguizao” (8 ) and “Lemont” (& ) were treated by 5—10 pmol/L of methyl viologen
(MV) for 24 hours. Seed vigor and seedling growth were inhibited pronouncedly but
germination rate was not disturbed. The ratio of coleoptile/radicle length increased by 1.4- to
11.0-fold over the control because the depression of radicle growth was more serious than
that of plumule. Tissue electrolyte leakage was enhanced and subsequent greening did not
occur, then seedlings were dead in the following few days. MV treatment with leaf segments
or roots of intact rice seedlings at 3-leaf stage caused membrane leakage, chlorophyll
degradation, the decline of photosynthesis and the increase of dark respiration. The
response of hybrid rice Youza to MV was slightly less susceptible than its parents. The
results suggest that MV can enter the different organs of rice and display its toxicity. MV
seems to induce not only the oxidative degradation of chlorophyll but also the limitation
of chlorophyll formation.
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H B 2845 (Methyl viologen, FiFk MV) IR ¥ E AL (paraquat) B9 A, TS
WY BB A B HEE O,7 MAMNEEALF. MV 3t BB HE7E T AT 4% 4k PST i JB 3% 0 28 ks
TR THERELEZEFIHEREREAESTF, NMWET O 4, BER—-RANELR
Bz, {2 OH-BYFERL, #EFAMMM A5, Babbs % B RIFMM IR T MV(R
- paraquat) R H HEFANERY, RO ES MV B, EX, HESHFPRUFO0;
FESMVBERARENXR(BXRE). Salin#HlmTF MV ERENWY ZHE, 4 HH
EME P A=Y =EhERERENEEAERY ERMSERXT MV ERHLERHE Y 3T i
HHEAHREZRE., TSROV RE U AR EEH S8, REE MV IH#HTF
HAREKWTTREE W, Fuerst Ml Vaughn i\ paraquat Ui i T A BFBRE G, BEME
YR BE A KXBENHEIEY, BiJE Hart &5 “C #7108 paraquat BT EXRYHWRE, £
BIHABAME AR 5% —6.4% BRI Y, AR SCLUER T E6HBA &= 0 R
MIRZAKRRBE R REAFTAFAESHNFELAIME, B TFE2 MV 4H)E, FHTHE
A EER R — AR AL, MR R MR AR A MV L R EE, R
AN ZK A B o MV gkt 22 5.

1 MES5H®%

HoME RIOKFE A (hybrid rice Youza) , A&t #: R (Qiguizao, 8 ), &&
Lemont( REM, £ )MFFH RE R AF# B KBHIIRIE G EH 58 5 2.

MV &3 FRHFIREHIFBAMNFHFA S pmol/L M 10 umol/L MV F 25 C B i
24 h. RN =M TR YERFBETFYEET 10 pmol/L MV BEHH.  LIRALIER
FF o xf B '
| MEFE RAEEEIER(RER X BE cn) ERMFEN. A 80% WEZEOR
MEFETE. HLEBRBBEZNGEH DDS-11 {2 UM E B SE, HAMESEER
BrHERROE. MEBRBRENEXEGMPRER, 25T, HAHRUESH B ERHY
600 umol m3',

2 LRER
2.1 MVIKBEHFEFE MFEINHEERNEE

SFHABRFHAFRILEAZMY W, EMFEHEODEERK ZWIEES
70% —91%( £ 1), 10 umol/L MV X FFIE S HMFI L 5 pmol/L MV K. Bk 4 d WIER A
KEMV M REXT ISR, ENEFHKE BRKELMELSEET 1.4-3.7 1.

EE SRR T TR T MV LHEHR, 42 24 h FHEBMA KR AEE, 3 d
JEW BRI FIE IR R BB 5% —14%. BEFERNEKZ MV Z20i/h, K E 453 E
B 50% — 82%, MEZER/ MARILE FXBA3S—115(F£2). ANFISE2TN, W
MR HEA N MV R ERIE, SXALHEBHMEJNER, ERT—EBEHRALM
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¥ R, EMEHEFILKE, 3MAKBMEFHE-ESHRA0, RTEKNET, ERKEL
MZHIFEL.
F1 KBRFRHKIES MV REXNZFE, T EHFEFH/ ER LKW

Table 1 Effect of MV treatment on germination rate, vigor and ratio of coleoptile/radicle

during seed imbibition of rice

it A MV REFE EARE AR BE EZ R B C/R
Cultivas  (umol/L) Germination Vigor index Radicle length Coleoptile length
rate (%) R) (mm) (C) (mm)
Lemont 0 99.0 2.24(100) 22.7 9.0 0.396
‘ 5 99.0 0.59(26.3) 6.0 10.3 1.717
10 97.1 0.39(17.4) 4.0 7.5 1.875
LR 0 97.5 3.64(100) 39.1 209 0.535
Qiguizao 5 96.3 0.41(11.8) 4.4 8.2 1.864
10 98.6 0.339.1) 33 8.2 2.485
LR 0 94.5 3.99(100) 422 22.9 0.543
Youza 5 87.9 1.2(30.1) 13.6 16.1 1.184
10 92.1 0.53(13.2) 5.8 9.6 1.655

BFEFRMBEF M T2 Numbers in parentheses are relative percentages.

22 MVXKBRBRERE
iab-A0! :
W TFL MV 431 d

®2 MVLEHFHABHTFERTEHREFH/ BERILHTL
Table 2 Changes in seed vigor and ratio of coleoptile/radicle after
MYV treatment with germinated rice seeds

& MV W Rk E EFRKE CR

Ja. BET25CH 20 umol m’’ Cultivas  (umol/L)  Vigor index Radicle length Coleoptile length

THEEFE3 d, ZrB00E I ZEE A (R) (mm) (© (mm)

FRAR (%0 F) BB4NAO I 4 Wy Lemont 0 1.85(100) 18.5 6.8 0.367
i 5 0.18(9.7) 1.8 5.6 3.111
SR, EHIMGRESL, MV 10 0.10(5.0) 1.0 44 4.400
LEMRTHMBENE, B eas 0 2.13(100) 213 8.5 0.399
ﬁﬁﬁ"]?ﬁ'ﬂﬁjﬁﬂ:%*ﬁ, 5 ,umol/L Qiguizao 5 0.14(6.6) 1.4 5.1 3.642
10 0.10(4.7) 1.0 3.9 3.900
MV A 10 pmol/L MV #1%# 1h % 0 2.02(100) 20.2 9.8 0.485
ik, XACHERENBEEFREIS  voun 5 0.29(14.4) 2.9 6.4 2206
10 0.15(7.4) 1.5 5.6 3.733

BRI 110% (M ZF ) M
21% (HEAR ), H: 74 Lemont &%
W 34% 1 12%, i 22 A FEAR
ZLMI5r 514 60% 1 12%, ${E
5 Lemont $£35.

RIEE MW FE MV BBRAARE 1 d, BREIEKPIES 2 d FIURTFE
AREC EENMRFEMNES R, Germinated seeds were treated by MV
for 1 d, seed vigor index was determined after incubating in distilled water

for another two days. Numbers in the parentheses are the relative percentages.

B = B4 @ A BA 10 pmol/L MV T TALE 3d, M A M@ EBRAMHE M, B
BRBRWEBRXM 5.3-5.7F(E2) . XLHREKY, MV AFFRE &N OB EA K

R, BARBEMERRSNTEE, RN BRI E,

2.3 MVIKBMHERESE. XEERMFRER LM
FFREGEBMA MY, FEE25C, 20 umol mS' BT EZFAK 4 d, WEHEIFHF
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MHSEESRE, £I3ITR, MVIIHTHEENEMR, HALERENSTME. 5x8M
b, Lemont H&74 40% — 69% W%, 10 umol/L MVF-bHE: B MR WL &ILTEAE
%%, HS5 umol/L MVEATHELEMNFE, HEEMHEEMNEIL-LERR. =1l
W4 B RS 22 10 pumol/L MV ENX T4 2 d, MABIMHRESENHE TR (B3
A), EXFHEILRE MV REMSRE LA RERT2RBEINL.

: 70
~ 161 A B ,: r _
S f fo) - £ eof —
o — @
5 12 - 8 501
# g 10} - # 2
' o . I < 401
0w 8 20
Sl i 2 30
¥ 2 B2
BS 4 8= 20
g :
=22 g 10 l I
0 e — 0 -
Lemont Qiguizao  Youza Lemont Qiguizao Youza Lemont  Qiguizao Youza
B1 MVAEBESHMFE3 dKBIEFH(A) FER(B) EREERE A2 MV 4EE 3 d xPkmEshEmnt i g img
iRkt AR
Fig. 1 Changes in electrolyte leakage rate in coleoptile (A) and radicle Fig. 2 Effect of 10 umol/L MV treated
(B) after 3 days treatments of germinated rice seeds with MV for 3 days on clectrolyte leakage
5 pmol/L ([J) and 10 pmol/L ([57]) compared to the control rate in leaves of rice scedlings
(m) M Control; [ ] MV
g |
£3 MVABEFHEHIES BHYM | .
Table 3 Effect of MV on chlorophyll content & E 3.0k
-
in coleoptile 2 ®25
0 .
U g0
i R MV H&ZE&H® Chlorophyll content lilﬂﬂ s
R bt g o
Cultivas  (umol/L) (ug &'FW) o, o é 1.0
Lemont 0 25.6 100.0 ﬂg 305
5 17.7 69.1 0 =
10 10.1 9.5 Lemont Qiguizao Lemont Qiguizao ~ Youza
EHE 0 682 100.0 B3 MV FSPRARH (A) REHRREH (B) % MR
Qiguizao 5 7.30 10.7 Fig. 3 Chlorophyll degradation in detached leaf segment (A) and
10 4.10 6.0 attached leaves (B) induced by MV »
2 0 79.0 100.0 A, HHYIBET 10 mmol/L MV, Leaf segments were flooted
Youza 5 21.4 27.1 on 10 urnol/L MV solution; B. 10 ymol/L MVYE*E%U&E, Roots
10 0.50 0.60 of seedlings were treated by 10 pmol/L MV

22 437 Before treatment; mm Control-7KX}#8 Incubating in
the distilled water; MV

SEEUZHHEREAET 10 umol/L MV H12 d, ZfABHHEESRUEZERK(E
3B), I MVERBREETE#IITAFSHERRMNES. SHMHAE SEHEERH
3.6%—45.6%( [ 4A). ZFFBELELSE T IR MV B KM H &, W Lemont #)6-F M
RTRASREE, SHAMPFREEN AN HERERT tERNERAR.
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MV Hl 3% 4 & 4R & 19 i }% ;\? _S ,\160 I [JQiguizao

25 40 S 140 2 Youza
W, At EER 2% 24§ | £ 120 <
(Lemont). 19%(L#E ) #1 E £ zg g 8100

- 2 “5 60
17% (%% ). Lemont -t g% 0 ﬁ\f 40

=] <

GELP LU E T I

] © Lemont Qiguizao Youza i} Leaf 18 Root

A G TEE 1% (K FENA A (A) FOREER (B) ML (MV 4G RELHE)
; ” EH4 MVFEIEEGEE(A) Y % (B) #7354k (MV {E4) S iR AP AL EE
4B). MV R AR P IR 3% 1 Fig. 4 Changes in photosynthetic rate (A) and respiratory rate (B) induced by

KFHH, ATfEEBREAE KR MV 10 umol/L treated on the roots of the seedlings
MEEZEMMV 24, Lemont BRI EMMIFRAIGEERTHERANFEEZ—.

3 i

KFEF PR B AR MV REmRELZER, £ MV R KR 7 R
BWBs, BARAEMEHAEXNEMEAIE. RN, SHARTPRREN MV B KRG
AR MV 2T EHMEFFIEN IEEKMEFREPHRENER. £KOBEMRZ H#
THREERNMTEEFHEBTRT., BTEFNRAEERPTHERASERIMERK, B
B, AR MV A kAR TR RER R EF SR A MBI E - LR
TR UGS ERKEE. MVIIEFATSERFEEMHNIALDY, W MV HEELF
Bk, MR EERARAXPERAEIWER.

Powles fl Cornic % % 45 't 4 A JE %+ paraquat BB AR A, T JE AR FR 4k 31 7 415 A9 &0 Rk
HP, RATEREI MV WFT. REMT A ERFRBERAGLRN, EH5IRGEKFHENL, K
W PERESR A A E B MEIL, FYW MVESYHERK, HAUHRSINERES. L&THE
BR A i SRS B B A T S BRAE R M4 s Bt L st MV B BURE TR TR, KGR
BE, TS Rk MV REERRAEENS 5 X.

ZeBREM AT MV B w0 B AR, B T HA s b M. otE R
WAERMM-EERESTMRIERLZE MV ERELR, REENESEA Lemont #2840 E
. XA S 3 MV M2 A —ERNENBRR. FKMRFME Lemont M
%t paraquat, SRGARE. BAKSHEW MG —KBREMER 255, EﬁTféﬂiﬁﬁﬁm,
AXHERSHMIE, WPt MV 800232 3 A PR 3F 5 BIE B AL 8 1 MV & BT if 5.
paraquat REREMZNHEF, TEIE THEAERRSS KRR -2 E B R R A2
ARG 2 hPA, R E LS, Lemont IR AEMIRZIFFRTTREAR Al T MV #EAKNH
MER S22 RIS, MY paraquat IR TAEB, Hhdxt MV BB A%
BIAEE, EOTHEREALE—MIHRNEERSY, BT RRBEARR R MV SUdi e 22
B RFAE, PAEFEANTR.
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