it

Bl

=EEATRE, £F “FEE” 2%, ERENAKSNELLDD
G, EERTSESP SEENNE. HEREMAEFRSAR
MBFSRWERMME, RENSHFREDEBRRINRE. 28K
FlrERBERESMERVTFATEERN.

*: Bk [Boehmeria nivea (L.) Gaud.]B T HBEE (Urticaceae) = HKIE
(Bochmeria), B—MBFETBRIET M AR, FERtE, MERK
Rit, BRRERF, RERS. BlEFEETEN BEFELETET
Fip, ARMELBHEFREBBEFRE. KIHBER=F, —HB#
% pr B 45 H A 4 (short-day plant, SDP),{X=REJFE4E %, 8 A Al
W, 9 B LHIBE. ER, B,

FrEhNREREYERAYPLAET. RTKHLK, BTz
BE S AR RS —, R RME, XT2MRESHANREN
WRHERE, TR~ BiE. MENEEHRARZREEH A
FHERENRRRE T HNER,

1 BRI

EEWRIEN, SHREEEKMEREKFRINOAEER, K
EHSBAEFRAGHN TR, FLVEFPERSHFLEE. £8
REMET, ZHESHSMEARKEREN 9 At L, ALTHBREE
BIRBIE, MEERSENER, FlEEH 65d & A R(0d)EHE
FREB M 53.4%, FYRMAD 25.7%; 60d HFEHRAE, HER
WD 28.6%, FHERD 25.7% (EFEZ, 1957). BERRXWE
AR S EFAMAESES RN, SHKENSHAMK 4-5cn, REHF
TEMFHE 0.2-0. Tcn, FHMEETHEXTHKE 18%, 4LHH
HTYWENDTYEE 12% KREHALFY, EH, SEAEE (F
2iE%, 1962). HWBES “kBR%, ZHR¥E, =K 88" B,
EWlE, ARERETESE 10 g UL, ME~RENERESRRT
5-6g (XERE, 1998). HERKREKE, AT TURNRARWLE
WHR, SEERMO TR GRE, 1999). KK 56 R & 7+



1, ELESREREEMN 12%-37%, KHELFK R BIZH 30%,
ERR T MR R 23.25% (T, 1992). AFPRRERNER
AR, REEEENEENEAEEEK. .

R e R R B R E R A F A RIS, AR
(1993) K F T NG B2 5K, WELMABFARARSA, LINGE O
Hi g 2 BEYE R, day-Neutral physiological Gynoecious ramie, FRFR“J
HIR A BTSSR AR A, 57FE BT A TSR0 @ #EHE R BR 2R (SM
B ARNS AE, REERFER, FREIEEE 2795 mg, FHE
it 2000m/g, FEEMFBRTE (AL, CK) BEA 60.6% (ARM,
1994), {8 SM FALE=HITE, BIHETERHLE. ZHRHLT
FRAERFHAN TR (—Fk. =), MAN(RZRERIFTEEL
BX (A, 199%6a; %M, 1999).

HEAT N, HRERFESHHNRENBEREBELET, OF
SHAEEFNEHAALEMATES, ESREHSRELETTHRE

2 BT A BIRF R &AL

21 ZfEREHER

HTARALBRERFEEFHROFERRE TR, AF8E#E
LEEHETRF—ERETM THEEERNBir. SEGHEDS LR
&, BRETNEAMRRYE, St hCRENHN=FEMEN=1F
BTN B TR BN REARTE, SEBETEN. XK
B O(RRBEAMEEBA, 1980, BR (PRRZE, 1985 FHEH/I=
ERTHER. B, ZHEERZEEXFSAREERARPAFTEER
. MPRAFENSEANEHLERN, SRREEREY, &
FRATERMNAOES, HhREE, BEEMEE, TEEK &
FREFEREEE GEER, 1994), fimBEE, BE. —HEEEY
HEARREESE, BESRNATEANRSSEROFENE&SF. B
*RRE K B R R RSk (MR, 1986), B
FRA G T e FAE AR FRBEFAER A ENG.

B E Chi and Lai (1964) BT T2HEEBEIHA. LEHFSH

2
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T EF AL HRRME L HE S EETEREHAENEFOR &
g, 1086; WIEHE, 1992, WESE, 1095 WAL KESRER
WEMEEA, 1995 KBS, 1996 ZFEHE, 1996), hGHH—
WA, BRYBIRENSEeENK. NERNFAKS A
BRI ERERESEAS A, EATEARASHBERL
+oaEde, MEBRAESE CBES%, 1996). H{EEFER L FELIT
BREE, HZ BT EWTERTER, FUH S EE2 R ES IR
F-—{EKBOIRIE (Chi and Lai, 1964). FERSEET, E4MAKbE H4E
7 A LU R A = R TR SR

22 BREFEMATLIRE

REHDEENSREKRERWOMR (FRIE, 1989), EAH
HBEMERRMHIALES, REEREK., FHBNE~NHR, #H
RS ENENEE TR, MmERWERT.

ERE (1994) 2L HEXRFRHH=REER PGRI, HEFHHI
SRR MG, HOTTIEG L, AHTRIRR 7.8%-31.5%, H%EX
HIRE 112-591m/g. P¥ RERY, BAEURTEFVRNERTA,
FERRY BB E S B SR, SRR T AR X%
pEa (1998) RIEN, =HEKRIA PGRI A= 1S%AR, XHERS
200-300m/g. {E#EF PGRI HRA B =A8tM. ()FRBEER. # LA
WRENRRER, LL280-320uL/L HEH, EFEFHELEE: 2) WA
PGR1 HIEI LB K. THRXERABFHA LN AL, KEBH
SEULEM: QWSRIE. BEET (1992) R, FRSIERIN G4
HEBRARATIERERF. TREGTFREREN _EEEHAFTE
H—FHEREFER MR

=G RERIEY, BNRAZRE: B . i (3R,
1995, 1997) FEABLAE. RAMTHTEIRL. ZHRHEEFIHLH
PERTTHETE, 5 NG ESBRATHIFAIEL. “HRHTHARRSA, E
FENBEETERANBMEZR. BREOLERESHELEBRLM
R, EAEB TR, BTtk LBIALEF RN ERNHRE.



23 FESEMNFIENERE L EMAR

2.3.1 Fr{e 5t R Rk 6 A A 2

EHELNESEREENEH, HRMAXENAE - E&HTE <
NN, (HARAYNENERTERTFERRERRRE
EHER, RERUMNAEUEE, MBEXMERTEFL RSEAR
FREREFARENELENNE. £2HEDTRANLE (B S
MABNEH M. AEAEYE, SAREZABIRNAFEENE
i, BREASKATNERNEBRERBHNE (YW, 1993 &
#, 1998a).

Y EEMNABZHRERZAGES. HAEEDEAZSORI=
MRSk, AAFRAKZHEABER (Phytochromes). HAEE
Je R AN -A ZHREIRRIEEE (Cryptochrome B blue/UV-A receptor)
FI4E 5 %-B 24k (UV-B receptor). HYHBNELRTIFE, Rt
BEERFZHEIN, tEHERE (WBREARH NEE, FisEE
B P EBAE. SREOEBOEL/ELITERNEEEX
—ARBEFHREIREETASHE LBRAEEN LR HENHLRATE,
B wREHRRAETES AN RR, XA RN P S B R
SR T, BARPREAEZERELRAE (EH, 1987).
S HENRE AR (PGMR) RE 58s BTHERRMEHHEY, %
ARKERNEE, KEBEESEEDSE. TEESAAAMmaN
WHMFELTBRERIIETARACERRE 58 BHASHENARE
(ZESHEApHEE, 1987; FEE4ESE, 1990). Tong (1990), HNRE
4 (1990) KB THAMKNER. BEE (1992) HRIEE, Lt8EE
(0P T ARy U 3 AR A O i s G A N R R

Hit, AEREBrtARRZURAREEEEY N ARRNE
BFHERTHGRAYER, AN ZEFREBELEMPIIA, 4 il
FHMEEHALRY.

2.3. 2\ B 55 A (Reactive Oxygen Species, ROS) {EMXF

HYHREMREES (LEER. IFRER) 24 ROS (E
FE, 1998). ROS EEBAMHAE 7 HbE (03). BAHE (OH).

4




2AE (0. TENE (H,0) LURBREEALKTR~Y RO
ROO" 71 ROOH . Hi ARHX T OH'.0;. RO* Fl ROO" %FR
HE EHBHE (free oxygen radical), H,0,» ROOH o, AR AHE,
HEBEN A HEE, AERMEHE, Hit, IR LN HE-BITR
(e &%, 1997).

ABEMNT, 96%-99%M B B L (g A RELE) ER
% H,0, M 1%-4% %X o; M H,0,, HEBAIRNBR, FER
RERAE LR K OH(FME 4%, 1999) BAR B4 1L R N7 E ROS
s5, HBIRHATE, WREEE. ROS X Y48 M & 4 f 1h 51 m
g, HEABRE, AEGHSFRERE, REEYXRGFURME
HF. BB, BO T BaBEdEesARE, ERESHEREN
WZEMDASHEY (FBEE%E, 1997); ROS LEIIENEHEML
ME— A FEREE (BE%, 1999). KAMEYEKSELIES
HRBTHREXEHK ROS HEBRAL, ©hNELEENTE LR RK
(Salin, 1988), BT&im POD. SOD, CAT %, XHREIME: BAEDE
HEE (Vie). HHEEC (Vie). E¥P ME (CAR) %,

BEHEHBMT, ROS REBRRAZ MR TFHEHE, KT —5HHKE
MOCHEIERA) S AR ROS KEM4E, WREHTHEREN &
PEAERERN (RO, 1998), WREYASREEMEH AR
EREAETHSH ROS, 5 ROS ERAEHEE, h&R%E ROS 5%,
WMRXHGEESEEYNEEREREYE, RUTRSIRRE. BKuac
£, ROSHERFSAMATHNEERRE (HFH, 1999).

*F ROStEEEAE R ANMA, AT 2HF4AIRE . PGMR
BB IE K A TRIEW ROS GiERER (BERAE, 1990). F&
BERETAKBERAFEEATNAEEIETSE8hELEHET X
%o HMBEHAE AR IRTZHBIERRETE of BEEHNERY,
7017 FERERFRN 4115, TABEAERVREFRM 5.6 5. PGMR
MM TREREENEMBERTEER. AREBEI=ZH HO0,
Moy K FHE, MDA SRENEMBEHSEEZENRETHL (R
FEFRAEI, 1991a; 1991b). HAEFE (1993) FABETF BIEILEREEAR

5



(ESR) RMIATERFEHETRER VoA, 2l 97A URABTIHFRR
B 58s. EEAHE W6154s HEHLEBEKE, IEHAFHMEEAH
EAMEHNEE. BR, RERFRIMFRESZRREAAR
EAEEREERIMEE. Fh ol Mol Bk HO BEFILAET
HALBEN RN, HEEFELHENAOEMEN A HE (Asada and
Takahashi, 1987) SEURE LK v ML B 4 Fid BB R BE B0 A 861 o

BFeY ROS #EFEE MMt RTTR ROS tiF MR R, KHKE
(1997) FIRLEMBIL 974 RHERHREBI 7B BT PHAILE
(POD, SOD, CAT %) fiE#. MDA & &Ll Kkoi. H0,KF, AR
*E£R, HEEdRE 58 7K AEMEH BT HRHM T, EARY
B EESR MDA SESHEMTFHENXRITR, BHRFT
ROS 5K ABAS PGMR BHFAEFFEGEEEH (MEKE,
1991; Zou et al ,1993 ). Parups (1984) T 95 H A€ {9 B ey B Rl [AA
BENSEZBHER, TIRE 58 WH S5 IAA PETHA X (Zhouet
al,1991).

WR, ROS iZRMEYEHMENEREEZ — EHUKERTS
EHEARWER, M.

IHMTREEHMRIREENX

R B FE7E R AL Y BUR A R AE e BB A B R T MR A E A
(AHBE, 1996b: 1999), HAH MM B RARENREETTE, FH
RH L AMER. AN TEELHERAAEENNAME. BT
BFETREHEE, BHPTLEENERFEFRABEATRRE
ik, EHBRATHRSF., HTUSEERE2RAL, EEHFHE
RN RENLR RS, WRERRE B, TEERTHEMRS
HeE, SEEAEHEMRAML, X—BEAFFTHEERMEAE
THEPOTFAEE, BARERE, LARMONE: SHAZREERE
b, BEFRzE, XERAZY, FTE#—SRAFBNSR.

¥ B $E S R A B ™ BR( Photoperiod-sensitive Female Sterile ramie,
PFS) RMA=SSHBMWRTEY, Ek. ZRERNE, T28F
W, ZHRENRBEER.



PFS (e RARARNHRBMRA: (k. ZRREEIE 54
B, ETWIKAFE: SREHETE, B, ALBX, ETRERMT,
Q=W E, ETHRIEH.

[Flif, PFS ZREMARMEFHEMAR AT EENERTIAR
. HEAEXRBEEA TS HEERNTHEE T BIFHB AT
H, BXFXThasid A THmMAERTH. PFS EEYNENYE
BRIERMEPTERFROXRAAF T ERNE.

4EMRMENRIEAR

(1)PFS 2RI A B M AIRIE 47

PFS Sk REIMEIA, & F, ROEHRI, WS HENZ5MEYE
FAEHAOERMEE 4 MR EMGXR: PFS 588 b R E
(NM) 2435, F,REX RN S PFS [H%, 447 F,. BF. F, HE#X
W, ¥ mEEAEENEE TR FA PFS 25 NG B2H4E
RERTAE, LEREFAWEERI, 0550598 HERN.

(2) PFS ™5 BEBY B A4S 1

RIFRERBEHARASH RN, VIHEEFEEATR
W 5t SBUR AL EUR R B RIEE M A ARENENL,
MBS RERTFRER.

(3 R EES PFS BHEH AR

FIR AR LA 200 B TS KA 4b 3, RIBMEVE M R t/E
AAAMHENMEE, BEXBEERETRESTELEEMNEERE,
B L 4L NAT A S B BTRS B AL B #k ROS #X8¥ (SOD. CAT %1 POD)
EYER MDA S E M, HEXRBAES ROS HXBRBMXR.,

@ EFREFEESEESHEXREAR

FH SOD. CAT. POD HIFEMM MDA S BAETBESMEKRHT A0
HHREFMELAER, 247 PFS MRERFANELET ROS Rilts
FHHXR. VIEHB ROS HEEHEME FHER.



¥—F SHRAMERERTENEMEEST

ST BB AT RS EE T ESRNEAXER, DUREEN
FHSABEZ AR, RBAEE TSR E R R
ife AEREAEHREERMETENSBENRAT, UPoHhAE
AR

1 AR5 A E

1.1 i34 8

PFS #Bk: §hik% PFSI . PFS2. PFS3. PFS4 BHEEIMF,
HAZEFHE, R EMNER NG, REMCEAHREAE, k.
=, SRTFHER, 6-8 ATMATA A KRB, METHTY (MM,
1993; 1997), HAEF YL PFS =RREA — B el M R AR (NM
ABE): NM1. NM2. NM3. NM4., NM5, RRIEx G R Mk, k.
L SHHTFR, EERETE. FEERFERSTAEREXER.

1.2 KB

REEMIERER AR KRG ( 30° 24’ N) #17. RBAMEHH
%, REABEBIEIERRATHE. 1997 FE4 8K NMXPFS 44, 1998 &
MEFRFSBHAEFERNTEKRS B BXMFMS PFS HZ, #H
NGl 5 PFS ARLIERXAE, WRAMMAYE; PFS (6 8 MK,
PLE B R

FiERRBTRE3 BHEM, 526 HBR. #EEaLAHCEIA
ATH, BETEMANEEKE. R 1999 £ PFS WRER, A
WEFAW 8 H 25 HERIAES PFS BEATHKER (RE_E),
Fit, FrEFEARETENL 8 A 20 HaliRES R AERITEH U5
. NEEHSE, HET-EF RS RLEEHE.

2 BERESW

21PFS BRH AKX R E RN

Lt R PFS BX S, B F 10, AEHRETEREL LR 133
MO (R 1), BEFEFARNERGERNRS, Hp—3 A1
N, PFS MUk RIEFRSA . BEASREETERREA F,




MEREL 1, 15 PR B LR, PFS MEEE N LF,
R TR F, AR B R B R T 9LFP 3L 3HF 1 5215 s,
TR 13S:3F (A E, HAPMN i R E. {2 PFS2XPFS3,
PFS3%PFS2, PFS3XPFS4 =AM AR & 13S:3F WA BflE, Bxr
TR EEREFENENR.
®x1 PFSEAX S, RERHGKR FRAFERNR
Table 1 Fertility expression of S, from self-crosses and F,

from the crosses between PFS sibling lines

Fk3 Plant NO. X {8 AR (13:3)
S

#H 4 Crosses

F valueof X?,  Probability(13:3)
PFS2 @ 37 15 2.848 0.05-0.10
PFS3 & 83 2] 0.063 0.75-0.90
PFS4 & 94 20 0.044 0.75-0.90
PFS1XPFS2 31 5 0.285 0.50-0.75
PFSI X PFS3 59 21 2.482 0.10-0.25
PFS1 X PFS4 96 14 2.239 0.10-0.25
PFS2 X PFSI 51 7 1.289 0.25-0.50
PFS2 X PFS3 39 34
PFS2 X PFS4 4 1
PFS3 X PFS1 57 9 0.822 0.25-0.50
PFS3 X PFS2 34 38
PFS3 X PF$4 34 41
PFS4 X PFS1 87 23 0.210 0.50-0.75
PFS4 X PFS2 71 23 1.660 0.10-0.25
PFS4 X PFS3 87 21 0.004 0.90-0.99

22 RHBREFRTFEHRIKME

LA NM A8 A5 PFS AE BB F B KRN 3S:5F 48 (R 2).
BWERGREREY P, B P RSN AMAE, o PFS EHE
T4 4 TiF'P"Pp, NM R 3 H B iiFPFpp, AT 2% F, AR R 1S:1F

9



FT2 NMXPFSEIF, REMRI
Table 2 Fertility expression of (NMXPES) F,

40 Crosses &L Plant NO. X {4 B#E(3:5)

S F Value of X7, Probability(3:5)
NMI % PF$4 6 6 0.356 0.5-0.75
NM2X PFS2 21 40 0.132 0.5-0.75
NM2x PFS3 10 19 0.021 0.90
NM2x PF$4 3 11 0.933 0.25-0.50
NM3 x PFS3 9 14 0.003 0.90-0.99
NM4 x PFS2 2 1
NM4 % PFS3 33 59 0.046 0.75-0.90
NMS5X PFS4 3 3 0.044 0.75-0.90

RISTES . HEW 3S:SF S BRI IR B T A M B EE R N e iR, BB
SRR FHBRYGEN, RETHHERE LOER, # LRas e
BRIE, TOAEEIME PPt &Ik, B) NO_FFpp )RILTH . FHiRkA
B B R R E T A MR R T . (NMXPFS)F, #H L 47
Fram@ 1 B

1iFP"FP"pp X LiF"f"Pp

NM Rt E) PFSCL BB 40 L R)
(day -neutral cytoplasm) (day - sensitive cytoplasm)

35 :5F
LF*F"Pp(AF sterile)
LFP'P"Pp(ANE sterile)
LiF™"pp(AH sterile)
LF"Fpp(F F fertile)
iiFP"FPPp(A F fertile)
iiFP*P*Pp(F F fertile)
iiF*FPpp(T] & fertile)
LiFP"'pp(F] B fertile)

1 NMXPFS B3 F, (R EE R
Fig.1 Genotypes of F, from the crosses between NM and PFS

io



2.3 e A R AR A SR

NGl £ Hiiii RS S iR miit R, EREREEFHRE
AZREKIENE (FAHM, 1997). BING1 F8AK (EZR) F AL
Ll PFS A BN (RZ) F, FRENAEHRE (R 3), WEX
LA R A R R P R R, BRI REE R R D BB B, W
WL, AR B e R R F RIS AR EERER.

3 NG1 5 PFS % F XHI BRI
Table 3 Fertility expression of F, from the crosses between NG1 and PFS

- SRR S
; X MR EEtE) . AR
P ] N 5
Céﬂ = Plant NO. Value Probability Zfr%}l; Inhibition of day —
Tosses of X2, (genetic ratio) ota neutral cytoplasm
S F il
NGI1 & 8

PESIXNGI 91 37 0844 0.25-0.50(3:1) 0.711
NGIXPESI 18 27 0.037 0.75-0.95(3:5)  0.400 0.437
PES2XNGI 62 58 0.075 0.75-0.90(1:1) 0.517
NGIXPFSZ 39 57 0278 0.50-0.75(3:5) 0.426 0.176
PFS3XNGI 19 65 0.143 0.50-0.75(1:3) 0226
NGIXPFS3 2 45 0.043 0.810
PFSAXNGt 88 51 0012 0.75-0.90(5:3) 0.633
NGIXPFS4 29 44 0074 0.75-0.90(3:5) 0.397 0.373
WA, THBRARATRAFAEHERE L. _F_P_,
_ b FPPhpp, RILRTEREEAD . LFFpp. iiF_ __. R 3
FiRLL NGl A8EE PFS AEBAA F1 XM 3S:5F 45, HU
NM A8 ENAEMTLHER. Ll PFS AfAN, FEARMN 4 MRE
HEPRE-NHEERRATMLN 1S:1F 98, E&E 3S:1F,
1S:3F, SS:3F 448 (R 3). HNEEREREY 2 E 3 MEEEETE
WiREA K, ANF PFS #MEMAEBERAR. FELUAR PFS A&
i) FAAMARBERNARR, MMHERRENERAR. £ 1
5 PFS3 HXMASRE 13S3F A BT el FixfEmma.

11
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24F2 % BFl KB B RN

L0 B e B NM R BEA, DL PFS HRAARMAR F, ALl
& F, %5 PFS EIZ183# BF, X, HMMFEHALHE, HERNNEE
M TR 4 iR F ACE R B, TiIFPF"Pp A B 4% F, A HHEL 9S:7F
(#1445, %X BF, S EL 21S:11F 894 55 ZEHE ALY LFPFpp. iiF*"F*'Pp
B iiFPEpp A EHk F, LB AR, HAFE. 1999 FERETBER
B, BUHERIANNEES F, & BF, Bk, 48 (k5) 5 LRGELE
RIS, BIET LA R4,

%5 B84 NMxPFS B F, & BF, {LRY B 1ERIN
Table 5 Fertility expression of some F, from crosses of NM XPFS

wA X AH MEERGHEMEHE
Pa H L ) )
Céﬂ g _PlantNO. vy of Probability . F %E}“ o
rosses S F X2, {genetic ratio ) 1 BEDOLyp
NM2X PFS4 ’ TiFP"FPpp. iiFFFRPp
FF £k, iiFPFehpp
NMS5 X PESA - TiF*FPpp, [iFPREPPp
FF Bk F, iiF*"FPhpp
NM3 X PFS3
58 40 0.234 0.5-0.75(9:7 liFphFphP
FS B, (9:7) iFphFphPp
NM3 X PFS3
49 28 0.061 0.75-0.90(21:11 liFphFphP
FS $KBF, ( ) iFphFphPp
3378

EZRAGRNGHIT LTS, BEEATHRESL. =,
=ZHEEHEA PFS FHARMER. #EARE-ENTHTRA, F%4
SARMEN, BT PFS BR AW RHERTEE SRR, M
PEANE M AT B R TR AL TR IR R R MEERE X T H KL &
FREMMEIN. A TRERERMME A—HAERTEELTH,
AT HRBE R,

REREEATNRE, SRRZEABERNATERNRE.
WAL, PFS ZHMABUBERNFETARANAREZZF, HA2
SERTENABBSE. EHREIRAEHNEBETIETESREEY
BREEHEEATHERANEN. SREEEETEEaARERE

13



WEAE R REN, RELYRETEEESENEYRE
RERNEEN, MEARUTE. T PFS ™ARMBEAT S XL
BRAT R, AR A B bR E R 0 SO U
A, RO E B O EUR R AR £ 5 B NHIEER
NGB AT REROIMEER . ARNASHFXEERR. XHEE
J R T E ARSI SR A . BEASRBEEAT
WREERFMEAE, SR TEHRERS AR MILE, 6
MEX (ZEEL, 1998), AFE BEXE, 1997 URSHOKE (F
EPE, 1999) MBS MEYE AT RS AL R AESHN A E R ABI
BEHER. RERURFEEEMFSHBERMIE (B E,
1995), #imh 91S 12 E 3 XM AHFRRAM 1 £ 2 MRBEREH, TH
FEEM RN (FERIE, 1996).

PR R AN gL, A R st At E R YRR
Bk, MEBRETRAEA, WEEWRRILEERE, AT
AEYERR B Rl . S Ah, EMERT AP B G R AR T
HiE T —HRB .
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¥oE AYRMEETESRMERERE

LTS A BB RN, EARBEAE KB EEREA
BRTST, ARSI AN FRREA R B AN RE
HEpE R ), LURIEN TR ATHREREYZARERE
—EMER? MOCAHFES PFS FRRMENE T 0 0 K R
WEZ REMHAR .

MR TERTEE, WREIAEN —ERMPRTRYAE LT T4
FETE LRI AR R, BOR A W5 L &b T AR IR (078 5 4B B, [ I,
I7] — 13 7T 5 B9 5% 0 35 b 288 ok S [0 4 L A R TR 0 77 195 = T BB AN RO
F, R R — AT DL (BT SRR A . R AR R RO AR A
AR LA G T AR e M B i A H K, T RSB R A AEAR L
&M T RRIL, AT T8 PFS A C R %R .

1 MR 55

L1 iR

PFS1. PFS2. PFS3 fl PFS4

12 AE

1.2.1 B AR R

BT 1999 EEMILRER R RIH30° 24" N)F BRLAYT
ARSKHZRE (6 2 7 A) #47. IUERMAEPLUFRZEN 13
W I A

ATHAHRAARERS S HEREREG HRKE. BE
Yo 1.5m & BAHMTAR, NEEE (h PVCEMBHIA, &5, Rt
) se&ilt. SAEeME 4%, RUUTAE:

(HFEFHEAEAFRA A KRR

HE 40em KA (HARE) FHUARHRBKEMAIEARL
HrtEtseRE (TERME). ABEKER 12.50/d. 13.0h/d,
13.5h/d. 14.0n/d POANEEE .

()MEPE R B LU B 5S



SD+LD 4h¥ . E#H# 40em £F (KRB JigR, B SD (11h/d)
WEEMETREY 1 B 2 WUERERE MEEIFE, R,
KREBTHREHBLANSHT (7 HER), CRAKKABLAGFS
FRAMKENEKHBAE T, R ESASTARAE N
AEHEBATEE, WETHEEEEFERENE -2V, AHABR
& A R A0 0 R B W ER e EUR .

LD+SD 4. #HRKEREAHT (6 A THD, BHETENBRER
H1F2VHERIKE (MELTEIE, MIEHFHE), BFL SD
(11h/d) 4%, 24 SD MHEEIE SR S RSN S . W
BEHMMHATHREMNTEIMERSE, WATH EREFHETRNE
— A, FEHEA SD ARHET (¥ R B IS HIED S Hus i .

)R EHYE R RS

FERABAMT, ARAETRES 1 Z2 VHERANE, R)E
LLSD (11h/d) AL WA BIAE 3d, 6d f1 od FE T HAKHER K
HF, AAEE WAL T R A,

1.2. 2 BEHMN A E

1999 FMHIEHEITH (6 A4 B8 A 5 HY BFFH, B AR
Fro MEEAREE A FEEHEEAER. FMEG0° 247 NYRIEN
(30° 27" N> @EMIE, HRKEMEARKR, RIEPEB¥RES L
RYEMAEHREEX A E RN ZE (PERERESLRLE,
1986) 4. SRR LA AL R 2 B S R E R B X M 4 RO HE
AR B ZEMRBERTA L. ZRRIEY (B8R HAREN, o0
THRREHARKEMBRENXR.

QERE S

2.1 ESBEFENRA K

HAFMABKEAT RN LE, PFS1 A PRS2 MM TR (JFh
QBB TSR T HED RESTHWE 6 Fix.

AEEENTEST 13.00/d MAEEERRTE, ABKERT
BT 13.5 Wd HAb BB RILMT, B PFS 2R R —2, i
REEF MK 6 7 AMBE&MT, #S PFS ZHEHERNRA
Hi# 13.0 vd F 13.5hd 2 fal. BfEHERE—KTHSE, TPE



WA, KR TR REERFEL.
£6 AFEABKE (h/d) 3 PFS ZRHMR
Table 6 The effects of day-length (h/d) en PES ramie

47 Days from starting SD to male ] N
) ' flowering Female sterility or fertility
Genotypes
125 130 135 140 CK 12.5 13.0 135 140 CK
PFS1 10 14 19 42 42 F F S S 5
PFS2 12 15 19 41 46 F F S S S

Fe UPEIEMT R P S=iFHAH

Notes: |’ F=female Fertile; *’ S=female Sterile .

T30 R TR B 1 R BLE T AR, MEME R, R B AR R
ST —FE. BIHRBR T R A M H R MM R TG R
B 2% [T BB gt in, AT A b BB A AR PR T A BT RS R B N, 12.5h/d
RRIPAE 10 —12d, T 14.0h/d il CK C BRI H R & 42-46d. M 13.5h/d
5 14.0h/d FHUHFE. BT, 68 X0 M R P B R SE A AN

2.2 MR B R SR

a1 2 FioR, 2 SD ALEETE T ESMEE AL T e A RIS LURR) LD
WELES R e () FMMMARE, X LD AR E T HEEME
A FKUG, SD B LUES B I (T RIMETE: &
R OMSI RIATERER, ZUHE. BFWE, &
MR TEERRAER TR THETNE 12 WA E XL
S B BIAL IR AT, RIS R ER e A, ARIE LR AL 2F S LIM
B (AT, 1987), WHATERE AL s TERE RN, T
FEART GO BRARY AL 2 () i K, AL 8, W UEURM Z
40 TR P T JE N, O AR BEEE T AR AR R tn) A O SRS R 0
RN o

23 MBBRERERY

R EERIELUE, 4T 3d. 6d. 9d B 11h/d FEH AR,
W % R bR AAR LA A BRI A, LW e H A A Eh 3d
B, HEUSRIEERE R 3 BEN.



B 2 SD+LD #1 LD+SD SIBXF PFS BIRAL
Fig. 2 The effects of SD+LD and LD+SD on PFS
o VAR 3 MEFHMETFE, BTHBRE, NEEAHMRLE, LY
B, BEACBAORTLRESEMERE (R EEERFRAOTER), M5 11hid B R
#3d, CEMEERE. YFF-MfEFH . FS=#{EARE.
Notes: "A: PFS grew under 13 h day-length until female {lowered, the developing

seeds can be seen; and then under natural day-length, the upper female flowers have become sterile:
B: PFS grew under natural day-length until some female flowers died and the others stopped
developing with darkish color; and then treated with t1h day-length for three days. the upper female
flowers became fertile; ¥ FF= female sterile; FS= female fertile.

EARKOMANT, HEREHEGRPERMELRE (HMER
M), £ 3d B 3d U EREHAE, MARMEHMETREKELT,
THESSRITE. WP RSN T RS RI AT A HRER,



FRwERASSmALEEES, HHKART, $FLaRfERE
RHMbE .

2.4 R E

k& PFS3 BA#:E8IE 4L, PFS1. PFS2 #1 PFS4 #EHETEIE A, JHE I
BT IREAMRA, RNRE. BRI 1999 £0 %, WE PFSI 1 PFS4
S WTRAT, kBES A 7 HMEMIE, 5 0 24 AMEERE RN, —
BE6 H 20 HIEMEIE, 7ASAMAERMR: =8 A 14 AUE. 8 H
20 A BRI, 5KFTM (1-2 ) M4 L&A 8 B 29 QMR
WEAE, Teimasi, R TE, 18 A 29 HUGWEMET
PRI H . HT SRR TINE, — RN RATE/R.
SCRRFN R RTRAE, MITHAR ANHR T RS 2 W E, HE 8 A 25
F LG & WK BRIV B H TR sk BIXHEZIIRRFF R ZRROkS, B
8 H20 ALUSHBHOLAEIESUH, SRHKFT M. TR 8
H2s HUEMBaRERNES T E. TR, 8 25 BE 8 A 29 AW
H 2O R R SR T R R I AR BBk, KK
AHME R FERE 8 A5 HEITH =R, ZEHEFEBENA
HMEBERSIRK. BFEDNFEERBESRENESE PR,

ECI S
590 | ‘ : ; ' ‘ :
25
520
215

[=n g
EIO

¥
—

Yoy < 7

E3 BEEE

Fig. 3 Temperature trend lines

WE 3 Pros, A 1997 4 1998 S IS EZMAEHL E, 8 F 25

HZ 29 H¥EHEE R 26-27C , IEERH TR, BWRIEHTE, @
SLEES A7 HMEMBELS21C , 5 H24 HMERIEREL 25C A4,
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PUEGH T, MEMIEERE. WREENELSEERAZHESR
BE. A, BRSBTS R, BIRNE RS Z2BAN CnE 4 F
F)e SHA24AFES H 25 H, 1998 4 B M 19.2-32.6 CIA, 1997 £
76 16.1:31.7°C 2.8, 8 H29 A& 10 A 15 H (ZHK PFS KR 4t
W) 1997 4 16.1-31.7°C2 06, 1998 £ 17.9-19.9°CZ |8, "W, PFS #f
HHEEHEURRSRERMY, 2LEEARTERT.
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———y’ 1997
O 30 Win {
N i Ty : —--—y 1998
§25 ; W Aty
5 i i ! C L
5 20 i !
Q 'E" y 1] 0
Nlolkji WM
[/, Al
1
0 ’ 1
T N - I T - T R
FEFEFIEIFSEELT 2 dae
R R AR
E4 BIEETE
Fig. 4 Changs of average temperature
14:21
glﬁu /’/ N
112% //> ‘\
4§ 12:26 ‘///5//ﬂ “\\H\\\
11:57
11:28
11:00

3-1 41 5.1 61 7-1 81  9-1 10~ date
E5 B%HRKETY :
Fig.5 Changes of natural day—length

M AR EES LR XA RENRNAHHENAR OBEHD
1 4rE), BEMERABKE (NBREBERROTRKE) &
Faghek i@ s Fim G FECH IR R REEAT I E, 8 UAR B A
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WO. 5 H24 HE 8 A 25 A, #IX (30° 27’ N) HEKE 13:00 (H:50)
% 14:07 28, 8 H 29 ALUBM 12:53 B#i40E. kR 4 J 14 A
FHEBfE S 8 7 29 AMGE, {AUbi iR, WAMHRTITERAL
i HEB KBS, LS, Wi 4 A 4 HWE—EMNEFRERR,
i B, AR IEE AT .

WMBREFIIEE, IATHERAMIGTBTE 12:53 2 13:00 2[4,
AN R R AT O AR R s, 8 B 29 H (ElE =R P
R HACHE 12:530d, SR ERHEESERER DK, MsEATL
FERAG B EHE AR HKAE 13.00d & 13.5vVd 2 M6 e E
B BB P i% 2 7-37min. FERNMIEE 7 F 8 AAHMAMHEREX
T 50lux B9MEEOEFERE H I L 25min A7, M1 50lux Z/KF R E 58s
S HEVE T YRR R I A SR (K B EUAUGA:9,1989), WLUER, &
PFS 7% BRMETE G B IS 7 6 IR W0 4E 50 lux KA.

3 3iE

3.1 REABHREFSAEEEFHREER

BN N, RE A FENERAESHERRR. J6H X
MPRERNTEESTSMREEY, EHEANA K, BOERAEL
TIAAFE: (WA—HDESRESFTERANFH R BREARHR;
I PGMR KEEF PES #RR; ()RS R T EmICHE SRR, K
FRE 58s S Srh RBLEIR ALY . (CEMG], X i P A &
(ZEEW, 1995 QO)FESESHNEBENAR. BUHESAFANTH
o] (15 3 R, PN BIES PGMR MMM B HBREHRIEFSE
HRETOBNESR, HEESHE, HESHE. AEHEHLBEL
ll YA AN (B e, 1993). Xt PFS #47 LD+SD Fi SD+LD 43,
g E A NS SERESN LT EAMER. HAR
ETREFSHEEAEPHAZHBELBEE (0 POMR KH), 3
JEFERMSRM R A B (R, 1995). FHWARENFS
AL S T HERIEMER R RN, Hia PGMR KRS RTEE G
PERMEHRBERER —8BEAT A GREE, 1996), BIEFIFMENL
F BB AR GuAE, 1976; A EH%E, 1988).
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EEHESECTEREREMZ L, —HREEXNTIF, HEERE
AAERS THRBF RS, WRSERERELESR, AEEHSK
AR, R R AR e e A R A A B P A
NG1 2 FRED 2t

3.2 I8 & R Aot AE 1 AN T B A (B4

ATFFTIE A Ay, MEPE R R 6 R A ) B sk R AR X A2 Y . PFS
= FRMEVE A BEYE AR E AR AR R (R 6), NGIL 1E 6-8 A EKA
KRBT (R, 1997) FEEIEEAANREAR SR . B
T PGMR K& 2 MASHME AT M PFS 225040, & HEP L L,
WAEZ 4 (Silene pendela) 2K HE4Y, LD FR$FHTIRF L, K
AREHEERE, BERERK, BERNHMEMEERE, W11
MESHR 40-50d M T K E (Heslop-Harrison and Heslop-
Harrison, 1958). ¥ J& M SUREE S A 7 10 6 B M SR A B # R X
MER, EHENBEEHRENERDERARAN, S#UEBIFHEE
k. KATHEM SRS RE ZE R AR, BRERERREE R
B BHBRETERAEER1-3C) . BIEMIEG6-26C) IR P16
12°C) CBESCEE, 1996). 7KFEARAT $5 A o I 5 HEAR 44 T 355 A0 M 258 %o
REMTRER. R THRYFENER BN ELER
HPEE T M B Pk A — L

33 EY RS MR RIERIRY R X9

Kniet(1985 Y& Z MM EMER T AT M A AMMARELR S K 5
R, HBESFMREFTER—FEALN: QFRAANERTR
BAHSE: QBESHHPETUETACAREE: OERE5REH
FRKEAY: O)VERS5EFHNE+HH. KERMYMEKBEY
RN FREFFNERTRENRAHNNEERT TR L4
TR R HE TR e A R R R —, RRH B R A
SHEHRES, EURBLEBMESEEATRIR, BEEEER
tH PGMR MR TP RIR N (ud#5%, 1988,

W E A MO GRED SUBBEMHAEMELUR PFS 2K
MEFFY, AREYNRENTEESHES ML, BENREERANET
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BROAEMIMES, THEYRESENREN BRI A: '

() BIEBENME. HREESHEB, EXREETHEITHRFSIAE
MY, RN ERERBAEEERNR. BERERER (F
e RkAER.

(2) BHEE B ER. R IR T A0 Al AR X R R R
BtE. WREFMFEAZKE, BEERERSRE, BHUAT, M5
R B .

(3) ERREMR. R KEZ RNRELRE, RERNHES
BT A3 T TECRR M T 1 B T B

RHREEESNERESHTERFRMREM, BEENELHY
FIEREE . 3 B LASE BRI 4 6 hn BLERY .

AL SE BN G P T W BER T AE R RS 0 56 A B A e AR
H¥. % POMR H, HEAE - SERRMME RN (i
B, 1988), ARNKHEWAGEXNEHHPMRE SR RFAORANE.
EEHREAME, —EXANNEREFETHEEEBRERERN. X
SEAREHB, O REAH R B B R 4 A4S A KT o R B A SR BT e
. EREFHESHER, BRI ARMERYE, RELE
WAEBAER (TEARE) WRITTE, HEMFHRIGITEELS,
IR I+ A9 emf (embryonic flower) RAF{E (Sung et al, 1992); EHH
FEH BB TR I — B IR TR BV ] 3 AN RIER BUE UE W R
WEEMER T, LEEY A XMEE . T VEE T BUB R BIG B B
AH. ERMEREMB, SUBEBRIATE —ERCRANRY R, B
ﬁ%ﬂ’]ﬁﬂaﬂﬂﬁﬁﬁﬁﬁﬁﬁ, BRI A QT A A BB T R 4

WHEEFMHRFFEA T EHRENENLRE,

EMATWBRNHSEAAEDHNARERPEARKEN. £
— Y AREEARRETRAR. EXBEAEKED, EMERHER
WIERE S (GoEE, 1988), HMEMMMMREAEFHESHBXLAE
WPFR KA. TN RE, RIERES SRR NAR
G AR SRR R SRR IE L BB A TP . FOE I NG B, BEANE
BORE G, PFS ZREM S SMBN B AN RS, MHEEL.
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RN RN EEAREELANES. EHMERENE, SERES
T B FURRAERE, T NG RUSERA PFS 2R K.
oA NG BEREAENEXLRARNESYE, THERARNES,.
R EER K AR AT IS, T PFS “SERAUARIETE S AE 1R T X6 A
W, Fi-MBRRAAEHEREERE, F-MERANKARES
HEPEAS T A A RS R AT A

AR R R B R R R R B e SRR REE
BRI AR, ARG, BAREN, BEITEZVRS
MBS EEYBRNESRE, A aEEEmANER.

PFS Bt R E ML AN R T AR N ZHES
WY, WET RO,
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¥=F XYBRSAYBMHUTETREERR

AEEER-MEDSEARNTHEEREAEAE EARZERRE
BHE FE, EpnEk. 5. £EREEEEZEMREER.
BRI AEE G A BRI R 4E, R PGMR Ht:
HHEEBMENRNATR (S, 1993). XREREERTRAENE
FRMFA, TREGETNEREENEEMESFEREZ ERR
AR T EERENATUEEPHREREHEZREZMN.

R &8 T PFS M BOGAB RN, St atEEn
HEK SRS, 2EXETRELaE (Lemayt) X PFS 25k
B SEERE, UAMEESE (ROS) AU EE B AL Y 4L
(SOD) (E.C.1.15.1.1). TEMEH (CAT) (E.C.1.11.1.6). L&Y
B (POD) (E.C.1.11.L.7) MIEEREMERAN — 8 (MDA) S EZMALMZ N,
HURIDLBEERES PFS 2B MAT N RAR, #— eI
S EARR, BRI EBHRYE ML,

IRVESEP

1.1 X344 %

36 AR BUROE R S TS BR PES2; T MEAE R RR 25 R NML,

1.2 AE

1.2.1 BEHA S (6 bR

PFS2 Tk 3 A) KAV, AREK, 6 A 20 HEKMT. —HK
B7H6H (BE 40em Aty, FEPKHILFHL) FrER 10h/d HHE
438, FEETEMENGEZEREEEERE JFERNE). 84
EWA. SH4BfHERHRESEIENE St BRI ERZE
SARSHE (1987) WA, 44X (R) A 6 3 20W FHITE
T eamEar (ARZFERAKAETH), EEK 600-690nm, AL
B % 400pWem?; ELYE (FR) 68 h 150w BARABCRLT 130, 100W
EEAFRIT 2 X, Bt (HEEAREREASH™R),
¥ 700-790nm, MEEEH S00pW/em?, ZMFLTLLEEN 15 94,
RE (] 7 AL RS B P B B BB T, DA EEEEA R AT,
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LSSt B rh R K A A HER R L. HEMHAEN (MR
BMEZEM 1B BEREN, RHEEMETERE .

122 MEFE

(DB

EHEERNEM -8, EEEYEREHN S, SHRELEREX
5%, AWM AFSEREEN. WEHELEH LS 8 . BEK
R, L RTFRHER.

(QUEMETE (3D R A ISR 2

AETHR, FHEEERR TR, FFHUTHRSRR (R

RT W (B AEREMSEEE
Table 7 Dividing of developing stages for male
and female flowers (buds)

KE HEREANBIEGE) M A TE(E)
developing stages _ sterile flowers (buds) fertile flowers {buds)
wWE A1 EEFSL TE2 73 46 3
A2 B R
A3 MEEREHE HETEAE LA K1
A4 EEERSTERINA #HE 16 2R IT
A5 HEEEHFHT FHFHRIEX
Bé  HEHERFUAEEEAMTOERT MR TR T
BEH  Cc4 AT HETE SR TT
) dn AL 2

BRI, RAKKRTKS, T 4CHKHETA, SHMRAY
frnt hB&E, WA ERA %, B 0.5g AR . RBEAKREL
B, BREMRTNESTRKRAMRAREH, KN 05g A4, LA4T
Fii¥4 9 0.1mol.L"', pH7.8 BERRLE Wil HIREA R, W A% 1g:20ml YLk
B, BT lgiom MEHEMERBKEFESL. SXEA
BECKMAN A 7] ( U.S.A,1994)F% J2-HS 1% 7 B 0241 4°C, 15000r.min
B 10min, B EEBIEEBBRAESH.

(HEERE

SOD iEMHATEHSE (1986) BHMAE=ZMBELE, M
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20.D325nm.mg”' B & A .min Fox, FREHERAMU U RSR, B
U=20.0325nm.mg” B M.min"; POD EHIZHKER (1990) 3%
Kochba(1977)77 %, U=40.D470nm.mg’ B EE.min'; CAT #iEf L7
o8 (1987) 24N G EERNE, U=mgH,0,mg" B#& B min"; Bl
e B R BT (1993) 2 GW-751 At A E . MDA
SEHHER (1990) i, Ll amolgFW R HEHERRER
$ G-250 1 (FAuARIV A, 1986) W, LAA4-MiEE A AbrdE. MDA
RECARGER SN (1995) 7 722 st e,
B4 S EE = RICEME.

2R

9o 1 RS HA I8 MR 2T PRS2 M B TR R AL

HF 8 W, MBZE (R) B KN, £S5 LD AEAHF
REME AT, ELACKT AT REBAAS MIB AR Ty, REMHENATE, WRE
PLAESe M WT, N ERDEMAE. DUELE (FRO HBCRER, MR
5 SD REARMOMETE, BERAREZ SETRIMEAT. &
BEEL U, LM T TR B R B T () P R PR AT BB IO B (B
K, 4R T LS O LA, XEYDEBARERER
fk, 5T PFS *ERMMERI T PEMY . X 5REBA R PGMR KREHE
PEE B AR — B NM1 RIBEBNEEH AT . PFS2 ik 7E T8
B R AL T 2R R IR T, METEHE ST HL TR W LA K

% 8 HBEHA R/FR (BB 3 PFS2 BYRLSE
Table 8 The effects of R/FR during dark period break on fertility changes on PFS2
71 PFS2 NM1 (CK)

Mo\ BR) oidw) R RIR TR FRAR R#RR RARRTR oy R

2 .
EE"F s s FF S S F F
#% ¢ p F F F F F F F F
male

7 D egbLER (8 25 1) JRRIEE, ATICERSBRE S, KUH. YFAH. S HH.
Notes: " * At the end of the treatment, female buds which was not flowered
developing slowly, but had not died. » F=Fertile, S=Sterile.
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2. 2 BEHA S 8] B F PFS2 4 B HARY X AL

wE 6 FiR, T PFS Bife GATE) W&, HHHSERIEAN,
T 40 ' 5 7 0% S e/ BRHE O i SRS B F S BOR RIS BUE R ]
WL, {FIHEMHER . m4 R B H HE M HIZN (L SD 4bERH#E
B 2d E), 40562 5 HITE 41 e 8 A B 00 X 41 40 ok R Y 3 e
R, R4, FHit, R+FR AL SD 43HER 4d BI4EH, R &
TLERAD 4d BUAEE . BINDLBEEET PFS2 S ey R —BUn.
E T 40 3 TR B A A i 7E RO B R A T S MW A e 4, BEERE
e 7 et (6] T SEA, BLA D FF AR AR REHEIR T LA BA— /NI ' ] BT B
B (R+FR+R+FR), BIMEFLLFR 453K, RRELE SD & fF T fE T,

(0 B4 EN® H#idays from treatment to buding
HANEE M 21730 H $days from tretment to flowering

g 107 4938
~ 35T 3 [ ]
E& st 28 I
o E 25 F - 21|
gg 20 b 19 18/
b 4
Eﬁua 15 10},
S g 12 1/
o] o .
o 0 //’I 1 N N
< o ¥ = = T treatment
= £ = o & = 5
(=} + + <t
— [+ a4 —
= b <
8 & A
1

E6  EEEAR/FRBETNIPFS2MEME % B BRI

Fig. 6 The effects of R FR during dark period on female development

V6] B S B4 SD A ARE RIS AR MR, INHENERE.
B 3 () 07 B ) R4, AMRE BT IR E) k. XA (ML R &R
AL BIRAHREER, RIVEHEENN SRS WAERRE
Bt E)#E4E (& 7). 40 SD. FR. R+FR b3 AR 35 57 {6 H e [A] 43
F% 9d. 12d. 17d; R. FR+R. R+FR+R K LD LEH ¥ FKF MK
(W45 12d. 7d. 4d 0 4d,
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Bl BTSN, SRR PES MARMEMER TROGY (RIS
) FITE AN ZE, £5T PFS KM F M RENRAT,
R T A PE B MR R A R BB B AR ORJA ISR . A B St e
S RIE A e AN AN, FR RIBTICEEHS SD A LUK R [E/EK
BERAYS LD 4Rz el —EMER, BRAEEHEARFLN/E
YRR MRS S T R RE.

2.3 BE B 8 BT x5 PE S AR T HE K BERY 22 0

C1) i U 6] B 0 o B A0 1

tnpe 7, B 8, POD #EHEFR SOD 5 HE7EARF T Az (9 F rp # R
e LU R 4 TR ) 0 4 T 0 BT AR B L FR 4% SO0 [ AL TR A 7T T BR A
TS, FEWAEEIIEK. CAT EHEMNRLNE RS
faEL (B 9), R+FR [AHFRIT BHRER AL FRIR BEHAH
ks, BEMAHEE. —HEEEESR LEAF RFR I FR &, FRR
Fb R EfIAE, X S0E A B A FR A Bk, IR, (REME R
B8, AR MDA &8 (il 100, Bl R £RAAEEEE FR
R EERERR.

—+—R
D 1750 F
= —=—FR
£ 1250 - —»—FR+R
Q
g . ~»— R+FR
750 F—- - - - 77~>_\._‘__=.\
{ 3
250 :
Al A2 A3 A4 A5

leaf ordinal and flower development stage

E7 BB WX PFS2RT B PODIE M OSSR

Fig.7 The effects of dark-breaking on POD activity of PFS2 leaves

AR DIEREONIE A LW TR TR AEE AT
Notes: 1)Flower developing stages were marked at the fist node of which in the
same stage from the top to bottom

) LIFHEE R

2) Following note is similar
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leaf ordinal and flower development stage
Elg B KT FPFS2Rt i SODIE MBI
Fig.8 The effects of dark-breaking on SOD activity of PFS2 leaves
3137
Yy ~R
2 —»—FR
s 1 ——FR*R
10 —— R+FR
9 1
Al A2 A3 Ad Ab
leaf ordinal and flower development stage
Eo EEEETRPFS2M B CATIE R M
Fig.9 The effects of dark-breaking on CAT activity of PFS2 leaves
“ ——R
=
2 —s—FR
=
3 ——FR+R
—e— R+FR

Al A2 A3 Ad A5
leaf ordinal and flower development stage

E10 BSEETXPFSH S MDAR BEISIE

Fig.10 The effects of dark-breaking on MDA contents of PF52 leaves
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[nheritance and Photoperiod of Photoperiod-sensitive Female
Sterility and its Relationship with Enzymes Related to Reaction
Oxygen Species in Ramie

Liu Hengwel
(Huazhong Agricultural University, Wuhan 430070)

Abstract

Photoperiod-sensitive Female Sterile ramie (PFS) flowers in three crops, and the
female is sterile in the 1% and 2™ crops, but fertile in the 3" crop, while the male develops
normally. These properties express steadily in years. Genetic analysis and studies on
photoperiodical reaction of PFS were carried out. The relationship between PFS and
Reaction Oxygen Species (ROS) was determined. These would fay a theoretic foundation
for the control of flowering and sex expression of ramie.

1 Genetic analysis of PFS

When the four sibling lines of PFS were self-crossed or crossed reciprocally, ferfility
segregation ratios of F, were fitted to the segregation of two pairs of genes (13S:3F), one
of which is inhibitor, another is photoperiod-sensitive fertility gene and sterile is recessive.
Genotype of PFS is GF™f*, All the (NM X PFS) F, have the same segregation ratio of
3S:5F, of which was not the expected ratio of IS:IF. Thus the interaction of neutral
cytoplasm and nucleic photosensitive genes was suggested. When cytoplasmic neutral
gene (N) and nucleic homozygous recessive photoperiod-sensitive gene both exist, 1
(inhibitor gene) has no effect on the gene (F*F™), so the plants with N(_F*F*pp) are FF
(Female Fertile). This model of gene interaction is verified by fertility segregation of F,
from the four combinations of NGIX PFS, but the F, of the four reciprocal crosses wete
3S:IF, IS:IF, IS:3F or 58:3F. It was inferred that there are two or three major photoperiod-
sensitive nucleic genes or more minor effecting genes according to different PF'S lines.

2 Photoperiodical reaction property of PFS

(1) The photoperiod-sensitive critical day-length of female sterility is between 13.0h
and 13.5h in June or July. The female flowers abort early and thoroughly, There isn’t any
intermediate state between fertile and sterile flowers.

(2) The plants treated with SD+LD and LD+SD showed a sudden change of FF to FS.
The development stage of the flower at the neighbor node could be as female
photoperiod-sensitive critical stage. It was defined as inflorescence differentiation stage or

J



perianth formation stage. The sensitive time is 3 days or shorter.

(3) Analyzed with the changing of the natural temperature and day-length. It is
considered that the female fertility is mainly controlled by day-length and the temperature
has no distinct effect. l

3 phytochrome and Fertility transformation of PFS

The long dark-period of PFS was broke with R/FR light, which is the standard
reverse technique. The results showed that R-breaking induced FS and deferred squaring
and flowering. These effects could be reversed by FR-breaking afterwards. Dark-breaking
had no effects on male flowers. It was indicated that phytochrome is the photosensor of
female sterility.

The activities of enzymes (POD, SOD, and CAT) related to Reactive Oxygen
Species (ROS) and the contents of MDA (Malondialdehyde) in the leaves and flowers of
the plants with R-breaking were higher than that with FR-breaking. The reversal action
also existed. The results showed that phytochrome induced the breaking of the balance of
the ROS metabolism, which was related to FS induction obviously.

4 Phtoperiod-sensitive female fertility and enzymes related to ROS

The activities of POD, SOD and CAT and the contents of MDA in the leaves and
flowers of the plants of 2™, 3" crops and SD treatments were tested individually. The
results showed that their activities of the plants of 2" crop and the plants treated with
13.5h SD is higher than those of the plants of 3" crop and treated with 13.0h SD. The
contents of MDA had the same regularity in the main.

Based on the results mentioned above, it was suggested that ROS toxicity play an
important role in the female sterility of PFS. It could be a key link between the FS gene
and the expression of sterility.

Key words: Ramie; Photoperiod-sensitive Female Sterility; Inheritance; phytochrome;
Enzymes Related to Reaction Oxygen Species
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Abbreviations

PFS  Photoperiod-sensitive Female Sterile ramie  JSBUBMEEATT=K

NG day Neutral physiological Gynoecious ramie  “ARAFIRAIIHER
NM day Neutral Monoecious ramie SRR
PGMR  Photoperiod-sensitive Genic Male sterileRice  FtBA%ANH /KR
ROS  Reactive Oxygen Species TR,

POD  Peroxidase UEERE &

SOD Superoxide dismutase REE A
CAT Catalase UER &

MDA  Malondialdehyde A

SD Short-Day treatment ySiplictita

LD Long-Day treatment P FALER

R Red light Al

FR  Far-Red light A

PCD  Programmed Cell Death ST
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