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Studies on Fertile Expression of Male Sterility Flax in differ
Ecological Conditions and characteristic of Cytology

Summary

Thermo-sensitivity male-sterile flax S1 and S5 which were obtained by
induction of antibiotic were studied by means of different ecological site test, different
sowing date test and temperature control test in 2003-2004. The relativity between
fertility and temperature (photoperiod) were analyzed. Meanwhile, by the observations
and photograph, the differences between two male sterile lines and fertile line were
compared. In another test, techniques of microphotograph were used to observe
cytalogy characters of abortion of male sterility lines. The main results are as follows:

I.In selective test conditions, male stenlity lines could grow, blossom and maturity.
But, in different ecological site and in different sowing date, male-sterile lines S1, S5
and fertile line were dissimilar at growth stage and growth period duration, the
relativity between long or short of growth period duration and temperature.

2.5tudy on fertile expression of male sterility flax in different test condition, by
analarsis, intensive of illumination and photoperiod didn’t had an significant effect on
fertile expression of male-fertile lines; the temperature of flowering phase had an
significant effect on fertile expression of male sterility. In relative low temperature,
Seed-setting rate bagged of male-sterile lines were low; in relative low temperature,
Seed-setting rate bagged of male-sterile lines were high.

The result of every experimental site showed, at the beginning of florescence
fertility were lower; after florescence, fertility of sterile lines fluctuated. By the
observation, The sterile lines changed with the temperature of flowering phase regularly

In temperature control condition, the fertility results of different constant
temperature test were approved the significant relation between temperature and
fertility of male-sterile lines. It is sterile at lower conditions and fertile at higher conditions.

3.By regression analysis between fertility and temperature and regression model,

the critical temperature of sterile lines were forecast and the mean value of temperature
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was from 13C tol5C.

4.In different temperature conditions study blossoms of male sterility lines and
male fertile line, the results showed: in relative low temperature condition, anthers of
sterility lines S1 and S5 were yellow; anthers of fertile line are biue. In relative high
temperature condition, anthers of male sterility lines and fertile line are showed the
similar flower shapes.

5. Techniques of microphotograph are used to observe cytology characters of
abortion of male stenlity lines, and compare the differences between two male sterile
lines and fertile line. Conclusion: the abortion stage of male stenlity lines was from
single nucleolus microspore telophase to two nucleolus microspore phase.

6.This experimental result can utilized to technical reference of seed propagation
and seed production.

In sum, this test was studied what ferfility had relation to temperature in different
ecological sites, the decisive factor making an important role is temperature , light
length have a little of effect. the critical temperature for fertility transformation is 13°C
-15°C. Thermo-sensitivity male-sterile lines are defined what temperature affect fertile
expression of male sterility flax, and the abortion stage of male sterility lines. These
research resultts are foundation which thermo-sensitivity male-sterile flax can be
applied to production and study cytology.

Key words: flax; male-sterility; temperature; growth; microphotograph
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B—F XEERE

FWHEYEAE (nale sterility) 2EEEYEEFEN M ERINR. 7 kaul (1988)
RiE, OF 43 8 162 B 617 FRUERAE Y. HEEZEYLARHEAFANEETR, X
BB RNEFFFRNE, 22 KREYEAROLRIZ TEENEHEEW, HMNEEE,
M. AN, S FEYEESIBERT T ERA.

ED TS RES R GBI E RN Rz, BEL2h—RAEHE
WSS TNEL, R EPET— RS HILRE, FETESBHEERE.
K, BUAERIEEEEZ W, BRMMBTFFRT KENHR, RETEENRE.
1 tHYBET AT R E

HEEAE R REDRAHZEHNBEITREAEENFANENEETR, YEWRE
MERE. ARESENZRPNEREME. Hit, BEATAEIBENMARMES GRS
MRKRMAERER. XERBHRRITGEES AUAME

F-ME: BEEAFRSMMEBHA (1763-1908)

Camerarius (1694) KMNmEFEYWEGTHEBEMANGE, Kolreuter (1763) MEETEZIK
B, MhiEXMEHME W MEEES . IHEBHOEAERRAEATE. LIRS
SR —EEY P EE HIRY, BXMHRTAREDFEENERIRE, RIRA
B3 .

BAMB: BEAEHBEHFRMERIL (1908-1956)

1900 EHE/RAEECEEFTRI, 1908 &£ Bateson FI Shull 4rRIR Y “imiE4
(Genetic)” R “ZFLT (Heterosis)” B MES. [FIE, Bateson ZANEB G MM
AEMRAEY, BEEAEAREBANARRE, ME—ABENER, EFREDHE
HAREEBBET— Rtk EES. Bateson Z AN TEME NG BT
R, RIS EABREERA AT R EERE AT R, 5 1947 5, Sears Y
BEHREDAAE . BEAE R EARE S #KR, AR =827, Edwandson (1956 )
RHARAATERZUN ERANFAY. HYEEAE REEATMERBERE fpk
R, B RIS, FIX—WHE, Stephens (1937). Jones il Emswedler (1937) 32 H
ARSI 2FMEE TR T WA . Kiharca (1951) B R FE R T '

FEL




-~ & BRI A T AR,

AN BENEABYVUEOLER (1954-1976)

AR A A A T R B R AR N TR S SRR EE R, KB
MRS 2 AR ORE R (R) ZEfEM. Fulcasawa (1954) XEEMHAT MEM LXK
Hoh R EEB SRS, Hosokowa (1954) XTEHSEMEN AT MAMREHARX T
SIVEREFT. BB N EE AL /5, Levings 1 Pring (1976) N ARSI N DIEE R L7
xS, 67T HEEEAHSLLEPR.

EIABTER: BEEAB VBB (1977—)

A B B LR T R A a HIE R A kB A R A AR . ARAA S
St E S Rk R BPEA . Belliard % (1977, 1978, 1979) Carle 3§ (1985) X{H
7R 00 A B BA TR A A R AT IR B SR R4k DNA 2 4R B R i MR A B B RO 8R4 B0 5
Mariani % (1990, 1991) €I 7T TEHEMHAET—IKERSR, Arts F (1993) BHAT
RERLE, mEMSEARXMBROFEIETEY.

2 YIRS RO

MOEHAE RIFEDEREETEREHINERERNIAR, RIAVESZESR. &
. HReUEEBEREL. FREERLEERN/ DR THER. METEERY. R
RREL TR KRB L REA AR A REL BN,

YRR A F B SR B A IOE B BRI 5 3R] A A AR RIS RAIEC TR E
B, PAMERERARTIE Y, BRRIEAKRN Sk, PERAE, BEREEHE
AMFPRTE: ETERERERGXEIEBTHERIASFNGEHE, WFEEER
BB/ R THRE, HEARREFIENE IR HHFRUIRE, BEEASREBER
HAEAR R

el ERrLlar b i i E F RS AT OMS) i a R F SARE AR
VERSHI 0 SRR ETEA H (CMS) BIFP SR, M BFRIBEEAT —RRRARRELEAT.
pehh, EEBRERERBMEASELAM T ARREIERATOERBRERAA TR, B
MAESEEEAERY, MAREEREAT, SHATREREFAGEESREEESHE,
HAE MR i s R RER, 20 LREN™.

2. | 4R AR N B A E B AR R SR

2
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A FE FUEE R TT &M A E I NE EA TR, XPIRASZEY TSR
75, 38 Kaul (1988) ik, D& 16 AR 271 AFhiE 2R o BB T 40 FAEHE R 75
FEREWIER, AR, NE. BR. W, WP EERE".

MR EMAASSTHEHYNEET IR P FREZWMA. - FE, &
RSB R e Rk A LR, RERTH TSR, BAMRBFHGTEREY
-, KHFHANIEFERE, W “=REE” F2OKIE. R, BEEKREFCEHE W
H. B—HH, AHAESAEZZERERERENEH, FEEAFTNMNRERE
B TP AERAS, MEEENEENREESTHRZEY, FiiEMRERMDEEH
Ao E RN RS .,

EEYD, EXRERFRIEELERESD T AR ABEEAS AT FaEY ™,
H 1931 4F Rhoades HRAMEKMAMRAHEEAREF™, 1932 EHBRIMT M B 40 stk
AEHR, 1937 FRE AR T USNA EEAT MR (DPS BAMF ). 1944 FRMELE Texas
MkE “SBIEEIANA” BER “@BARH” FRIT T BMKBRBENFEHE. 60 FRLL
k, REAKMMFRFHFPERTER. X, L. ¥ HARFBEERAEHEY . B5i),
245EHFHEMRPRARARBEHARFEEASETAE", Beckett (1971 E) BENLE
HREKEREN, #a2EBEEHERESITFRBASAZAHEE, SHEAHR, &
CMS-T(Texas) , CMS—S{(USDA) ! CMS—C (Charrua) "™ . T HARIERMBFHREARE 70
FREASEEXT K OS MEENENEES. Hl%, #4E%. SPUhESHSTEY
REHEHT T KEMAR. £ARESE, SMEFREMELHBSHOMR TEE L
SEL, TRINICH b, SHIEMWE REE BRI, BEWEHES HI AR R
g1, ENERREREE—R, FURERILNEX A ZEERBRT, bR
B TRARRATERERS, XHERARGCSERBEEX": T RELE/#E%5, B
HEBE, NIE, AERHREOEAMARBOMELNE. FREH, MaFHES
B HAE AT TR C RIE 2 NEE, BASURG, —BRHNE, A5ER, @A
EANFEERTELOULRANBEREAS PR EER. HREH, PMRTFEERELS
NBHEAETH, WENBNEREZE RERLMHTRE. AUSENBFE, 2
BEZRBALERERX, BHBEESANIIRREERENEEFERS, #5)
B 30 FF3, FK OMS HHRBEFNG TAEYEMERE T EEMNERE, LHH Levings
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M Pring B MR RGHE A UIEBFIL T KT REAR (D T BB &SRR DNA (mtDNA) ,
BATHREB R Rk, B A RHCER DNA B i, RILGAHERNES. LE, MhiTies
TAAEZEEN T HERHAAE RPEIE ntDNA FRKELE ZHER. T E K45
{4 DNA (cpDNA) RIF ST B BRH HindIIEEY) S MU cpDNA F— SR HMMMmFA A4 T
e hRIB A AN, B R cpDNA BEDIRE Z R G B E R . KEEBRE NN ST K
PUEBH EX SN EREGFAT ntDNA k. 1155 cpDNA BEEBEXRD™. Mk, 3 KK oS
HIR T HERE 2] 4 T 7K.

EPRZEPIIFAL, 1951 F Kihara M ESE R HFEIESE M EAZ S ARRWL
FH (Ae. caudata) KA IR P18 B T RS AT R B XA Kihara —FTH KB T 6185 HEPE A
BHAE, H—FREAT PEEERTHROFTIL. 1962 4, LEH¥E vilson
Ross H HABEHMENREIRENEZMREENAETR (T AR MENKNEKE
%, TATZREE, AHEAEFH—RAIEREEATEMKER™ ., 59, @i E
REGFHREIRAE M EREIZE R AN SRR NAREEERT RELH 70 #LL L™,
REBRARFEMEZHROADR SN TR, AR, KEMVE, StR0AERS, oS
MNEEHR—EHRUTE., KBV EATY, RESEHGESAB 1983 5E A HME
E5I R DEAMBLUEEHETRER/DE (Ae. Kotschyi) —chris fERREBILEY
M metis, ABEERN—L IB/IR B RDERF (R), W 7859. 77 (2) Efhie
NIRRT R MEBERPBIZE, RBEE-MATREE. REERRR. THEE. &
T R R LEERRMA IB/IR B PERTR™. 1988 FE URBHA S FHR
BT A VTBER RN M SR K DNA HIBEVI 04, R DERBRULEEBRY 36 RO Fsr 4
16 #2674 BIB, S, S% D, D, M, S, M, S C M, G, G., M, AFIM A, T sunewaki
¥t G, S, D, RMMFHEEAETEHNANE. % Tsunewaki FI9M3, G R4 HIREIE.
T. timopheevi, T.araraticum, T.zhukovski. XZEH4RRAETR T. timopheevi 4B R A4
KELCRRHATHFRN™ . RN, 2R TSN /D EMRBFEERE NAR2. B

 OTEMFEAEHET T RENHA, FNET —EHORRE. WEARE ST, Pias
/NI K MBS R AT IR (1) MR R E R IR S B,
MEAEEERXBEBEEREIRPHRAGESHUE (2) EHRMM BT BIER B4 M
IR (3) PMRTFREFEISFEE (4) BEERE (5) BB BN 6) —&
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L E. RBOMAERY, ARMESREYNOEEARAG RAMEHBEAMEE: R
A o B REPE AN B R B AT I AR A R R W B R R AR . B 1983 4R, ZEkHE
) RSt T IR 55 ANE B RRIF R ctDNA BT T VESRRIRT I . AR AT I BRI R kB
P LR RREAE ZRRE R FEEES, R iHEN N ZEE A E 5 ctDNA
K. Quetier 1981 ZRiTH T MAE R SIRIFFEH ntDNA BETIRBIVEREMI 08, AT
K/NE R SRIFRZIAN ntDNA FFAEE R, BIMA R DFERARBEEAE 5 ntDNA B3k,
. XA SC(1991) SN ER T BAE RERAZS TR EIR, 52BN
R4 BR 8 E SDS — PAGE BE £, A8 &HR/D 28KD £ K. Xs) TEF — SDS &Kk 23K0
2N rEHEE, TIEBEAAE. 250k 6. 58 1 5.65 MBIk, BTN &R
KEEEMBAEYAEZ AEEHERS . S EFTE, 247 ctONA 0 ntDNA RAZXFR
M FHHREBBEERAEIECRE T —E3HE.

EARBEEAT SRR 80 F, HAFEHMEFZEKBREESAETR, WERUE
BAENSISEFERT T ERAMR™ . SKBMREAREEANE WA ERHAT T IEA MR
3T. 1964 5, REREFREFHERTKBOFRLE. 1970 F, KEHTFELHEEE
BEAXEFERERBEF, RRTEHUEESEME. BdJLEMNRE, BEKRT
~HEBEHAE R, 1973 &, BERIER T HMRT KB ZREE, 1975 FX LW
FTREB-AREY ., BRREEF I ZRARE 2R ANBERRY B TRREERBE
B, FAREHEIABESREHITHA, RIKBHEEATROEAARSEEL LA
BIER: (1) EMRAR R SRR, Agr=Eich. Q) BEaRE, SREss
BMAZ R, CRETHERE . Q) RN, EEIRRME 3 UXE & h TR
(BHEABHED . hTXNBEMANERTFHFRER. ARAYRER AR REORE
WME . @ BRI, —REnBoTREs, EVRREEE, SEIEHE
SERY, BREFENEBER, WEWERRER. EF—MER, TEUETH
HB—AER AN, &2 34 M, BEEA—PMAER, B DNRERAES,
FE—EE LRBEARAE R, WHURARBEEATR (CMS-¥A) BRETHRFEHEERAE
R, URBARKREEINER (MS-HL) BTRTFENETERY, FERNENUERT
RAGERE, AAH, RS EZBNE, URMBCYE: BT RABMFREMAFTRERT
MTERNERRY, R —BATHEN, RERSIER, BEETEMR™. £V TFHH
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Fill, BEFHFAASEBEDHOARSTENEAE Sr5E DNA. FEa B L 54 B35
SRR ER. 1983 8, 1992 TEFERMAEHIR. KK, NE. B8R, KB EEMHEDTP,
A DNA U BBk e R ki SR AT RETHANEERZY, FERNARFEE
HEHMNMEKERZEFEHEER . fARFEEAERERAHNTR S, HRER
AL, FFEEPERERERNEMMERE L™,

SRR RN A EHES I —, HERE S FERMEEY, 60%LL E /& R Ymk
HFmE™. Ei, FARMEASRSHE~BORNEEMNEE. MRS,
NUAH SR e M i A E MR BR R AETEMA ™. 1972 5, @ES8EH
HRIMAE MR SR 19 M RARARFEESE R EHRE T RENARE EK polina
CMS (f5]%% pol CMS), BT pol CMS AE RRIMEMRBREHMB LI “REE, WHILAE “8
—MEERAMER AR REEAERR”, B 1994 FE, BASAFERARABEE S
ABMd, WL EM pol MS ABRMHEM RS, T 1976 5, Bk 24 OMS BEB%E
HERME BB ERH G [S7T4-3X (W 4 S+7207 BEM I ERPEINEATH
(ZEFR, 1980), FHXBESRITHERRIBENAT &K 20, ZAFRANKEERER
FETABMG RN EERMP, RKESEED—X 2HERE, Bk 2A 5 pol MS AHF I
MRFRAIEKBR, WAHTRBTR-AEFRMAER Bk, 1988; X EEH,
1990) . HHERM=R#&M “FW 25" BEFRLE—TEESFHEE. FAWRATE
FERUA ERE =R, 1968 %, ogu CMS & ogura ZEHARILEH—AHAE
I Raphanus Sativus L. 83 RBLKIRKRHEEAT, Bonnet (1975, 1977)3 ogu CMS 7
FrE)¥EE, Bannerot %% (1974, 1977) K FHBEELERIAZ ()7 BR X Fh M 4 55 8 2 H 15 &Y v
SEAMHHED. SAEHERHERNMES MNERERATRT™ . £ %5 E X0 RUREE A
B RAUBATHEAHIEF, AR polima OMS, KEMAFTHRERBRE, KAEREMAKM
B, BEAMBENKERY™, £4THENHRARAEEASATOFARY, SRR+
P, HEEFRRR DNA. BNIHNEHEERE, SeBAE R B EE N LE,
SEHEEAE™. FEEHALRE DN BB S ERERET RNRBERM, bl
AEREGNBERNARXEFFIEA, AMEREEARERTHLE R, HBHFALTNX
MW . Palmer J. D. Z¥ A MR NAEMY R EAFTHRI HBAPMEXEYE, HHES
FELIAA TN DNA EBEAEHLX. S LR, TUHEN SRS DNA 08853
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WATHHK™.
2. 2 ML EEA B

HARA RO ERERGERNBEEATRE, WRIEATRE., WHZS e
fajes, & 15k 2 HE. BERAENES. EREZATERY, diak (nsms) FHAEH
AE, XFEEA TN BIHEERMs Tk E . 54 Msms) Jo AU TR B A9 & 8 R =
RSB . Bhth, HYEEEEEA A EAREENFEDRFIHAEE. XEZATEEN
— N EEFE . KRB A FRY A SHERN SR, SERRTR, T8 Ms) BAF (us)
AR, NEHSHH X R (nsns) FH

EAREEBEHEARTR (Gene male sterility, GMS) NIFHMMEZHHETE,. BT
MR BRI, ANZREEW. Eyster RERMEKBEHEATH, FHcHEERNY
AR S, 20 40 40 FRZETRIM T ms,. mS;. MSav MSgs MSs+ MSen MS;se MS17+ MS g
mse A msx 3k 11 AEKBATEE, 40 FAZ ML 30 FHEA, BEE S £47™ LK)
NH, HxoMS IR A B, HRIREEHERL T Msa. 70 2 80 A, T RUFFRHEN
ABHARTHERE T MRXERES, BATHMASRAT NN, XEsER
M T —RINEERATHH, KEPERa5em T REaEeEn, e T HeREE
FERE™ . AP ATREEMANTEFETHS, HELEER v—x RURES
AL, BBEEREA B-A R RGOREN . AL LU SFERE R REIATRE A H 6L, KA RPLP
AR ERIF AT OMS ER M BB e IRIE™ . OMS #E M4 2mT FfE3¢
F OMS #1 bk 80 ERIAR A H, ARARFREIFENATIENMARE . RN E
BEHENETFREMBANABMENEAN N TEAENEIERITHREMAERSH, A%
OMS BHERAGHEHNEMFERE, REATHHSGEHANIER, KEREWNS
HE N ER RN EAATEENREMAE. OMS HERESH R R E Y5 14at
MRELHUARE, RERMAEHBRANEREBANAN . KGR BELD, SHEH
AE RS, RRESRKE, FHRRKEDENR; 888, RAEEHARASYH D,
TEESKE, BRERETREEMME" . Tk, BREEAR. MELHEEEMT
BEHE—CBEEEATMR. 1992 F, HEEERUMEEHBERERKEXREEHNT
RIK), R, REARE, REED, HERD>, BREIME, BB, X
BEHAE “RRE" RMUBMHEEENEAS T UAHFRET —&5EE". 1994 £43F,

.




bR EREEEE S PERE TSR E Ok, TR TS T AR
B PR MR NS P A A B A B MR AR A . N BRI A SRR AR 5T TAERIRNES 22, iR
B AR,

1972 4F, SAZEUARN T KEEAT MEHRRER, EEpFRERKS R
RIS HRNKERREEEATRZ BB T REE BHES, FEERHRE
PheA RE O . SRR AR B E M BF R, AT KAEATERA T 4D ik
e R BEAFBEEATHRES BN EERE /MR RERE . B R
BEFRYE, AEBABRENBARSAAEHOLRE ™. b EHAREREN
BAEANI—MEA, TEHRERPEAS —RENHEr R LB, TABHRIES
R AEREEBIRLE, PATRBUANNREESENALSASH. LRESHFAELKSE
BABINEESPMBEERR, FBTRAGNELE, BRTEERAE \FHEIEE. U
EHE T EHBATEA/NEM _—P/hE. 1992 F, REXE ARG HEHEE
AT R EREMERRERERE ME, T “BRE” AHDERMRBEF
%2, LERREMBMHEAT NE C49S PRI,  “WRE" AH/DERFHAB A A
e, AN A EHENE —SRARNEIEARNERRE, PEHUREZAE PR TEER
FREHEN,

EHENTERBRABRELNEEATIR. SEEATIREEALT, HERER.
AR, ASRFERATETEETE. KBREEATEZALREZAFTERES,
DB ERT SR RSB EERES. 2, B TEHNEERAEEMZHEEAY
BHEN, FARMNBEYETESRIARNBEEENL. R—ABRESENBREYE R
T, ATEERABAER. DEERHEENEA. ETERBRAY, HEABFNRH “8
SHBABKB”, VISHAEHEALTEZAAN BHEREREH™ . 1973 F, AHRAES
bR B 58 AHP R TAKBEESTKE, BEBIRE™, X—#EEE, FBmRE”
TP AR A ATEE. T 20 tH40 80 FEARK, XTI EHMERAR, AIHTRRARKR
KEREHHAEEAETENES, NEBTEZNHE™. HERTKEREPLTRTIK
BECREREBE 645, FRUNERT —HFEREFRTRAS™ . . BEEAETKE
K43 TFEYFRAR, A TKEERBERSFARREARMNNG. BREZATHHFHITTHEA
HTRR, Y. REEAE S THUE. 1 Zhang EF5EF A RFLP £, BL“320018
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X Wk 637 A G5B 0B EA R, KA BSA (bullked segregant analysis, TE#t
BN BRI ORI R - B 073 (bulked extremes and recessive class) ¥
NK58S KB A B RFEE TH 7 M8 3 R4k b, R U0 Rler A pmsl i pms2,
B T8 7 e ik pmsl BB K. BAL, WMARE ZEEH DNA HEREEE, L
B A E K H R AT B M nRNA §) 2 7 3%0E A mRNA B AFLP 7p & 2
HETFEM L. BERATEEREN = FERE .

AN A TR ERBRAMNBAANEREREZ—. Hil, £REWREIFA
FH 3 A PR R B R A R YA T B A R AN B A R A AR Az A
BRAHE., 1974 HI)I|E EERRKERFEEE A, EFREMHEER 64 KR
HIRIER OA B T ENAREEEARE, EEMEAEH2m B EEREEES . &k
S IRHR R T R R AR EFHAE R S454° ., EEESEE 14 ikt
REZ 1TA A RESETNAE R VIAYH BREAmZERAT . SREMEE
B iRIE A E R AR A RS0 A, BT R TER BN E ., kR
A E RN THER™ ., SWMARE, 7 117A 1 S46A MABEHY, S¥EAR
ERE S HENER TR EFGRRY KRVMNOEN, LUSBRETRE,; 72 9012A #)
AEH, HHEM RS RE NS E E T mRE, LUSERREIFRISE
M BRE. XEEREARMNEEERRB R, RS W E [ H A 77 B - A »
RTRERFHEZENEFRBESNES, TSBUSENNFHNE, BEISBHEEA
B. i, MEMAREESTENEES, THREEESAT - FEMMIFRBEIEAN™.,
3. BRI AT RRPTRERE

MU BT EEENR, 244 TREITLRERER. 5IRFHERMEK
FEFBEEATBELRY. EFFMATHRE eSS, ATETXLRA T E 2w
THRHEE KA THAEREEEETERREE, 8RB HRE MR T EKHEE,
ER—HFETEREBHAE, —RFEH. BEFEIHEEAT RUMAERERERLE R,
XA REBEERE R, N EEAFRE RIAUBIUTERELTH. WEREHEK
HERANBRENALELE, IMHATRAERFH.

A R RV AN B AR EIE T AN A 2 AL 23Xt R S B 1 AR 3L SRR I A AT M A
KE, THRERFE, BRASMEe. BWATEEXRATRNTZEFEFH AL (1D
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AEAR A FES A TRMAK, HEAREBREET A REAS K- HEREA
HRMHESYN. BEANABFURSBEE T LERBETMBERENE, A8 BOEE BT
GMEHE. (2) FEATSEBELAE T ET, XEMAEREAEREHGRRRNEARINE
2 WATAT UK MRl 4 iR S E AR, AR RREA. BEFGEwt
SiBIErE. fHARRFTRE. ABE KRS SEBTR.

3.1 SEBBUEES SRR

SEEEEERT AN EFRRWZEE. ABRELHERWE, AIFEAT R E LR,
e HIXFE P S IR ARE I R P LA R R

RE LB SRS AR E SR . BEEMER, iHNERGREBEAST
N oy X -

BRIBHRAT R, tEEERRAEETHEERNEERT. HEAFP AL
BiasE, XEBEAFTRAETNAPEEES. MKERE 58s. EREABERALAEA
93-926s. HIEBEAH & HNSS. D' R SE @ PERBRRFAABEA T

BOKRBHBENAE R HENHERIEZEENEWE. BRFTEEZLERK, R
R ENE SRR URMEMHIRE. WEKE 6Qus. AT /NE 495 H
A3314., sKFEMEAR S-2 FIELR S-1. 8% B DMK B3Rk A 5 % CMS341127.

BoMNBHERSATE, HEHNREZEFENCHAMEERE, £ ErEE
HEEMTRATHE G, XIBHEARETRNFRREE . W/ E ES-3 MBERHE 8
AE/NEDTM-1. AIBBEATRIN2 5.

BIE RSB AR E R RSN TR AR RES ™,

B AFARALET R, MENENCBEEENTR, B IR 540 st A
BR A BETX—EBEESAFTR.

= RN EBEREAE R, /hETJUET 49S MBIFERT ES-4. KBEZAE R 409S
B TIX—. HEMRRZEN 1-2 ERES, HE S8 mERaErEs.

3. 2 KB EEENA T R EFEHEN

EKBLEREEFERRFE, FERECERT EEXRAUTIRHAASTE: (D
AAFBELETRMFTRARENRERE, — KRN BB, BH, 2k, EPREefE
SEFEM EER Y, FHESASRENENE. ETEME A R 3¢
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B, AEOTHATE. WxEANRE, ARG EBRMER. WEAMENE. BiEF
HERIAI R SR, St B AIRTS H (B NE) WEYEENE SR,
(2) ALSfEz%8%, sittg, S48 AR SRR B2, REL
HEER. bR, BRERE. &&ERE. DR AAEN DR RENRERZE. &
HEMBEFEETEREERERAIERSER. MEFEH#TEREHERRER AR
ERAE. U EAWNRAETE-REAXHEG SR G528, Mm-S B RS E
TR, BZEPRIAS AR I X FRARESPIHBENE L TELRS Lk
FHRESHTFRIREROATRE, HUENIT TATREEHRAGBRESLS™ . 19924,

7% B ES"NHAATSBENAN L. BEETE RARRB58S. 6334S. W6154SFIWT415S7ET
MiREHTAE, RIBEERELENTH, BVE [EBBEATKEETEERNCRER
. RIBUHEN, YEELAEEFTEREAEENEEERZLBEREN, A
BABNERRICBEEN, BKAERERATE. EXEESTE. £XMEEREW,
SERKE SEEFELAYN, MBREABN, mALKHEE: EETRERN, KRR KE
. BEEAKBEAETRANEEERERXE TEHARREBAEZE TR AXHEER
B, SHSRERTEE¥RREREETE TEEEKTIREERN, RAGE: HEFE
TERYREFEER, RAAT. HEEIBABNEESE —EFA—E 24, HIRT
R E T FHRERITR.

3.3 ANENRBUEHEAE RABEHER

19984E, BRTEYHAFREREGEEKBAMAHKRE, ELFTVENCERHE
NEEHEERETROEM L, {BE T HEFRHBEATREEERRADGEERSER™,
HAFINT:

L BABEAEREHERAZABIEFRERA FOAEBEAERELE GRA LR
EN—RMEYEHR. dTHAERN., BESEHBHEERARIGIH. H L ERTLE
ZRoGREFERRER.

2. MABENRERAFERENFR —TEABBAEARTHTESNTEREZ
fEREFHEREEHE, AARAREFERENEMATRTEARANE. EERAPERREN
SERKEANEE, MBEENEAREREFAEER, AMLREPRETERSHR, &
BEshHEEEIIEERENEEZRER, EHERNERAEEEREAEELEFEE

It
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SRR

3R EELEAGEKRE -NER ADENEKESIET, BESEEELMEFR
BH ., —EA, HEEEREN, AR RSN, AETSHETPEFTNEZEAGHEHE,
HigAEFEAELKEEEEWRN, Sfl2—3TE, RMAGEFTEEAT, BiLK
R i, T AREERIWEESSESRGARMEE, SFERESEEFEER
KER, MZEMEMRNERPERAMAREFAECER, BEMEESEENERER
H -EMENBE, mMAR—EE, ARBAE REEFEERLEKAMEE, - RE
RUEAAMESK EHEHERAOGEFEE L CKFETEER.

4 EENRABES ALK JRFRERRER KGNS, REBEATRNS
LHMATREENATAT REFNE R RGRE

ML ERI S BT A0, MTEEFRREBAE R, HIBRRMNE DS T
M AR E, MELHEHIT RS, CHRERATE, R4 ERNEY. HRER
BRMEEFETERHAMN, PAREERAMPRMEEM A TS RAENEE. SR
RS AT HEMN AR, FTUREAREATRNESENERREER—ESANENY
B, EATARETUARNBRERCES, BLARBELCEFHHS, o7 LIHH
HEBAT RO TR RS LECHE. BATRBEELEELERBELR TREMRELL
HEAR, RS BBMNERES, TRBIERNSENME™.
4 YIRS A RFETR

HEYREMANE R E E EERIAEE W E LT 0040 2R NSS4 45 4 1
Bk, BHTARFHRRMENETHHETEERERETNRNE,. FRAURBEEMES S
BEA LR R,
4. 1 BEEAE R REN BN RgR

—HUAVFHESEEATRNEEN TSR RETERAREZ WA, &
FHEDNEZ XEERHNEABRHZ Z8H: HEHTARNAE REHEREE X
AHE, BEAE RDHETF RBCE R EISE OB R R RIE R #8 BLRE EE LB R AR,
Ak, PARAEGHRHEEATREZF—MRHAFBEENT RAOBEERE 1 et
At AR EK 26 MEREHAT KARZEHME NP5 M s RAmE — gk
BREANE. BHZEESTREEERETEA. BT H . UrERIMEFEAN

~—
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HAMCE RO L KB % . BT S, BN AE R AR, WE BB A—%, 28,
B HEHR R, BRENEAE R/ TME RETEN 54/ -FERLLET . Horner.
Hirose. A AME™ I ENBEBEESE RO MITFREESBELRTE, N0 ML
DR, MEREE DR TREEH.

HFESHSE NS BEAR, MEREMBHRILE SRR S, 0B T2 stk it
TTR4g, wREARAS. GRARMELNE. THFARERSNRE. s
EREAGHE, WaEgERaE. MIFEMERALEE. £ RERRE.

L2 AFRERUE SAMZAHARETI R

1994 £, REER B EREEEAI T B UELES, FEFBUMBEYEHMRE,
BB RERZ/DRFERE, SR ZREEEBN, BXER A 7085 i 4 3
A1, BTARERAKE R, ENBMENAET—MHRA. BRT B
M. U ERARZHAHEE X, TRPERI, KBEEABRD, 48N
BRATHRENE. mERETEYRSE, BEATHEL SRERERNSELSY,
MFEX—FEL, REUEANARERERFUREBROLRER,

6 WRREEEAF HIPF5

5.1 TR

VERE (L. usitatissimuml.,n=15) BFWHBHXNFH#EY), MERTRA R L4
ERHIRR, EMXTHIE LEREFYSNEREXCEAREZR (Simmonds 1976),
R W RRARERTER. BEARRHAMNEEFEAEN R, BEHAEEH, M-
AR (Lbienne Mill) BB TR EMEIBE T EERM B . KREFA DA THRLET
FILHENPERTBE, EAEX X YRS KR THRERM (Harlan, 1975,
Simmonds 1976; Zeven I Zhukovsky,1975). JERKE SR MK 5B 45 1 46 BRI PO S04 4% 1 .
WA R&AF R 4 A IR TRFTRHFRH YRR 3 5, whiAE TREHER, By
ETHEE, TA4ERERINERZN P EhX R ERRmP,

P EERBSE TS T N FR S, FEEKEHEREN P EHEAN,
P HR AR FHIR R RFME, SRR TRRCIMA N, TR
A SRR R R, KA AT UBR THEAREEE 7%, RESEVRIIERES

[
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GF 1906 4, S EUFERAONRBRHA B AJLEE S, RIEZAEMERRY, X
i FRHET R AE

THAEHFMS. WE. WEE, BN S, BNREES, THABNERSR
&M MR A E&M4. BHay, EREZES-EEREE. mEX. BE. EE%, me
PREHETE. PRENRETEL, BB SEREAS, THRBHORSESERNR
b= &, Bidb. FAbX Ry . RE VAR E R 67 77 hm®, 7B 4] 40
Jiw, EEMRE 6 1. HMA, i 10 3K, MEERE 14.7-20.3 77 hm®, SEr= I
¥r 14~20 A = ETRRES P, EER S SEE 35%-40%, BE A g 54
HA 0 40%LL L, BETE . BRAMNE K, EREREDDHHY,
RRER N EENEFEDL,
5.2 WK BB H A E

TJVE, EREMRBMFTH RS, FHREMFGRERAFEECHENIAE. T
FF R RS RERH. ERITFRMENNE. KENFARASEERY, WhAME—
it ERm, SEHERHAMELE, B8 o TR, « ERERR o -3RF SRR
BiE (FFA), BH{EHAEERE. POl Bk, MEIRBRERNNESAR,; T
FPEESABME (Ligans), EREEWHT5-800/E, KABE (Ligans) 2P E,
ReVHALBEM A E MR, HUAEBERRRERYE, FERNER. HREH, eSS
ABMEVEHT, RERELRE. FHESHNRRE, URFERFENTERSEE
FABEHAHE, THEMAHAEZAARMHEBERENTH, 2% TR TEMKS bR RE
R, BERE. LBREHNERE., UMMt REEN TIWER, MEZHETHIEmRE. 8.
PeplE T |, WAITFRERE S8 10%RE, HAD B RB0%0) B RRYIERINIEA,
AERBIAGK. Fib. BREfERshes, TERRECRINE, MRA. EERELER
HERH, 2 EHR LOSMRAEDKZ —, A AR ERK. kRELEFHENEP
VEH, MHEBRRMETHRE -, R TH-PERALT. EATEHNATEN
H. THRMHEERSERES, 2 EBEErckIE. EHERERGATIWVHEER
B, i TogRAEES. BASSAERENTHIR™.
5.3 RRAFP IR R EEEA T IR

MAMMEAEANBERSEY=EMNEEN —FE%@E, BEAEER A 0L
HFEEFRZ —, THXT AR EY, BHEAETEFHEIMESNE8. # Kuner #
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EWRRIACHR 25%-40%M 2 LR &, RMABAFFEUE . BRRERE, AEZEY
&1 F HEMRE N 26.5%-109. 4%, PR 36. 1% 129. 4%, F U WELF= B BT BRI Fft
¥, HEFRAMRBEMUZETEFBEEMMLB A, RIWARKREHEEME,
GHEE, TRERE, PRXEREEBEY. B, PRHBEETNE RBECRRATMN, B
RABERSTHBAKT, BERIHR, SukRE, R#ETRETRREBHEZZR™,
XTFF pRAFR IR A IR S AT A COFE LS, B 1921 5F Bateson il Gardyner B 7%
LELURARFEEATR, EEXNMAERNAERARRE S BT, B2 2R,
ML TR, ETRAEA T2 RAERDY, IE, BRI T 1 7 R 40 B S5
HEYEARE ZFIE (Kumar A1 Singn, 1970; Thomsom, 1977), {HEZXRAFFHE L, #Hk
BB R . 1975 5F, BRBWLFRI T AFHBRRCHR (R EBEREE) 1) B
ABIRR, FHIFRETH—SHR, BRALEERARMHRBHRED P,

6 A< H#p) H AR X

WS R MAMRER A LA EESS, RZMBAEEAE R, Hir
TN AR RRAR A RS, SR RN TA . 1998-1999 5 5. KEPE
HETHAERBZUVREESTRIMR, FEBA T HYEEEARE UHRET. HF50F
i, HUREEATRRZERLR, METE, FELEE. EEF R VESISN,
HFE—ERB4&HT, FHiEE, SRERBMELREM, KEFGT, BHEREK, &8
MELRTRE. BENARYA, PEZREGERNES. FRZAE REEHGRTR, ™
BRINTEEZNKES, NBERL 0-72%2H. EHit, FHEATFREWETHERERMEF]
AEE.

BRI ZAE RHEITT —ENHA, BXTHATREARESSBEHEEN, LR
REBEFESAFNATRRENEN. FAERERFMETNRERE. XRTHE
AL FHATERAM R . TEXEMANTAEROTREAFHRFEENE L.
Ft, FFRMUAEREARMRLSIEFFIAER BT IELY 9 Smr-d K5
AMANBER S1 M S5 REMNREE AR 9 5 AMAME, EBRAREESFMENIXE
TEEAEREKERT. BERIBEFAXRESE TN E RN EMHAT TR, RS
AAE RETESRIL. PRINERERAEABMEHMERME. DRNZA T RERME
# R AR OL RN FT A BB FISEBRAMGE . AR EE SR AE RN REE
LE R X

Ll
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FE ARFFTEEATEREERIR

KALSTARREN B R m
H 1998-1999 24 SHEER H P £7% SR G EEEI RN AE R, ¥ P05,

ST REMRE, AUEE, FABNEATOEHREESLEEMMERT, A
RIEBREHT, SRAFRENT AT HBER, PWATREARESEMLT, IF
ZHHHERAREHEENGESR, U EE AT RRE SR T e, %
BEXHAA. BEBMELE,
1. PR
1.1 fHiREhR

A E R RB REEMRENEE AT R SRS, BARAEERTNT
MR B RE P EFIEF TRE . TEME AT 95, 2 THEETNE RIEX,
AREHEFAERSL. SSERAME R, ET 51 HUW DHZEHILERMK, BE; S5
FIH PR S1 8.

1.2 ARG
1.2.1 HERE#

RBTE 2004-2005 T, BE=ZAAREEDS, AN KB, =8 CHE,
H e o =8 . sTEtRAAEL S1. 85 MR 9 53T R E T H MR R .
ZARE A REF S RN: HWZM (B 1500m, £5E N36° ), 2004 £ 3 H 15 HiE
. HARH (IR 2460m, 45 N37° ), 2004 fE 4 H 17 H#EF: =ma® &k
1118.4m, ZEEEN25° 147 ) £—H1, 2004 810 H 1 H#EFr: E W, 2004 4E 10 A 27
H&F, B=H, 2004 & 11 A 20 HEM. &ARRESMHEEE 5TK, 17K 1.5m,
AT 200 BE, 4THR 10cm HY/MX.
t.2. 2 R E RS EEN T HEAEWE T

LR SEVIEGRAE, EFEAFIEK, E 10 RHERES. RS
1%, WIEBRT 1-2 4, BRPSRBEIT 34 5. Bk, §%SRXIPEEEH KL
Lefe, FEBEAEEMBERE, SRR ZIEETLH B E, RRANEEER L
F 50wl ER 3 AME . R EHES —/PXABPLES 20 578, PR B3cg s,
R AN

{ekyrr fedk= (GeBEIEGN BV SR B ED X 100%
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AT SR = (BN R/ A RUERED X 100%;

HEH 2 (B8 00, T4 2: 300, iCZMENRE, LlotnG g EnE
W, FEArl AT R e, BASS RE LR BT HEHEE g, BRSO 0T 84 DPS.
1.23 AT#ERRE

AR T 13°C. 156°C. 18T, 20°C. 25°C5 MREELE, HHEA 30001k, F 12h.
7F 2004 FEHNARBREER TOCH 2 HBM, ATRSS Mo FRIEE 9 5% 3 &,
|10 £k, BMCER L, EEREH AR, BAEH. EWBAAN LSEH
, ERR, M. BIHeR, SRS 2 A8, S 23 MEY, H KL 3/
AT AT R BB SRR S RB X Ae EH, RNERET, BRELHE
2 R4

BRI =M, KL sBREE MR A ESFHERBARAGE ). 8
WM 25~47° JEIRM 1118.4m~2460m; BRI FHEIOGEEEHEE R HEHSER
B & 22 06°C(EM), BIK 13.86 COLiEE— M), R FHENERER, BE
K 500271x (TTHE), BAKA 274611x (RM). #z®, ZHAEYTEENERBMRL,
HEHSEHR 20.03C (B=HD), BfL13.86°C GE—H); HRBEE=M, BILE
—H (R . FRBME RIS AEESFH T EHATLEEZEE T, NS

MW EBEEHNRE, FSRRARKZEERBKR FTEREEXK.
®1 SHERRRERBHELESRMNF

Table 1 the main geography conditions of five experimental sites

2= R =M
I ol I
AR 22.06C  16.87C 13.86C 18.11°C 20.03C
P Uyt 43750Ix 274611 365091x 458631x 500271x

2.1 ZHHRERRE RS
211 AR RMEKRIE

XA, AERNABRNATHRE 2. AR RNHERRAFTEY 131 RES,
ABREBTEHZA 30 K; ATEREYE 9 S AHBRIRBEEY 124 KAES, HIEHY
A 22 R, ERBTAFREERI, RERFBADMENWFRATEE, RIS
RKWTE, FER. RREENERHERT 7-8 XK. ABMEZRIEHE. WEH. 4
WA . B ERNRRIBHAE.
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2 ARMEFETM
Table 2 The different material procreation date
=8
LR RN WEE BB WL BN RS AN 'l;ijl
S1 04-3-16 04-322 04521 04-5-27 04-6-12 04-6-26 04-725 131
S5 04-3-16 04-3-22  04-5-21 04-5-27 04-6-13  04-6-26 04-7-26 132
R 92 04-3-16 04-3-22  04-5-20 04-5-26 04-6-10 04-6-18 04-7-18 124
2.1.2 e R R4
EXMKASESMET, REE 27/5-26/6 H, HEWRE R 22.06C. FHERE
FIEAr A, miE 1, BT =0, B EEE 1/6-2/6 B, FWEEAE 7/6-10/6
H, BB EHAT 15/6-26/6 H, Ho 26/6 FEHEBHFHEESESLE 28.25T. M

11/6-14/6 HHRRNRZ K, BAR/M, 6 B 13 HIREEKA 11.5C, 14/6 HUAS

HEFRET, HAREONERZE, BEES.

30 r
2ar
ﬁzo '%z ug % g
() 4 | 4 1 } k1|
C s HaHABARHEHEHE 2
o CHAHHAHARHEHEER E
¥ 10 %;ﬂgﬁ i HHHBE
AR HHHE HE A EHHE E
sHHAAHAEHAHE R
HHHH | ”gggzaggah
NN EEE R
%’fﬁ) %”%Q AL B S b“:\\y h"{b 'b"@
B8 (B/A)
21 S ATERIR AN
Fig.2-1 The variation of temperature in
2.1.3 TER T R K HA S RN ZRAL
2.1.3.1 FeRr vl Be R H) 2240
TR RBRIEN, ohlzTHE 2-2. 2-

RN FEFEFEFEEEL R F L EFF RS

\:) " FEFTEF TR I E R EE NI AL LR

&,

Lanzhotl

3. 24, 2-5. M

2-2. 2-4 A] LA

e

HH, ANEFR S K REAYTEHEIK, REEN LA, 3 7/6-10/6 HHEH—PH

i#{E, BH 1 TR

2. 3 25/6 HiflA{E 20.89%,

Ha Qe R i iaE A

4.62%-20.89%; ANBE & S5 W] RAEFHEAVIIEHEL, REZEH LT, 3] 7/6-10/6 1,

HMIL T —AME, R XEEH TR, M 19/6 HEHZ

KAH 17.03%, TTHELE 3.33%-17.03% 2 AiE2. BET

FE, Bl 25/6 HikBiwT YL &

18
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HOT R 7E 82.01%-94.15% 2 [BI&5), ARILIEE AHAEN. IHE YW E L, 4
HAR O RBESEEA X, MBENEAmNAEL, SREEEBIRAEL. X&85 M
REEAEIEEAEM AT EEEW. Mot o BB EE, ARMEZHE
WREFAEER, AT ARSI HBERA TR SS HRABEX, EHEATASIH
TER- Il e 22 %y 10.94%, ABHR S5 B FRRIRER 9.40%. FET 9 SHIER-F
BRI 89.04%, AR RMBEHARKT EF I A,

25 0 20
18
20 ] 16
' 14
£ 15 : £ 12
- ’ 3 E}i Eﬁl 10 Bt
i § ’ il ' ) 1 |
ﬁm iigiili Iiii F ° : |
TR R LR 6 ; |
3 TEEEEEEEELEELLEL E‘; 4 i 1
TEELEEEEEEEEERCERE LR ) f H
AHEHARBHE rlrll g TRHH K g } i 11
D . Ry H B 4 H H B ¥ 3] B 0 4 L H §
h,x ia'% h;f? Jf‘h fo"\' ﬁﬁ’ %/‘Ea {bﬂ}
H 48 E3 HA
A2 ZHEARERS AguTieg A3 ZHEATHRSS BT
Fig.2 The fertile cate variation of S1 m Lanzhou Fig.3 The fertile rate variation of 85 in Lanzhou
9% 100
94 3 . i i 9{}
92 7 i :Ei E § i ) 80
o LB D HRARE dodhe f pnd & T
& . | _d.BHHAH dHHBH tHl = 60
vl 86 ¥ iEH”gH ::2 ¥ ”!. 50
T B2 |f z“ii::i-‘?::i HHAHEHANE = 4©
S EEECEEC R EEREEREGLRRRELE 30
LV EEEEEE VEECEEELECLELE 20
74 = 1: z : g : : iLEds : THOL : 1 : A 1.0 ; sl ki 0 L o, s 1 LRSI AR L s,
> o o SIJH & S5 H % BEIF9S
< shFp
A #
B4 PEEI 9] LER B5 ARMGTEELE
Fig. 4 The fertile rate variation of longya No.9 in Lanzhou Fig. 5 Comparison of three varieties’ fertile rate

2.1.3.2 BRLELRMEL
B 2-6 % B EENEWIER, REER S| SS EFLYN, B8 ETELRER

6, WEZEERMNES, REUFHBRETES), BXEREL. FRMHEZEA
TELRBFRGFEER, TEHA S1 HIERXGEXEE 31.25%94.74%2 [EiEsh, Fi
HAZLEELE 57.27%: FE AR S5 I BATE KEHL 20.00%-100%Z B]2E4L, S5 M ALK
F 58.41%. EMBERFEZBABEN—E, BHERENAR, BXEREH S,
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B REIG, BRI, T REERENRMLEEALL.
120 ¢

iEﬂSS
100 |
B Sl

80 t

ol

---------
o - o . i -

60

& (%)

40

20

Lo il il el el e v e e e
L o I T T
R R L L [l

0

B4 A 5 B A9 B o A
L ;ﬁo LA S A ﬁ‘%‘» AR A

i 34

B26  ZHAFRERERELFHTL
Fig. 2-6 The vanation of seed-setting rate bagged of sterile lines 51 and S5 in lanzhou site

2.1.4 B R X 50 K¢ & [ 1454
2.1.4.1 P RESBRPAHR

ATH—PoITERSEBNXER, NI RESTRLGREAENILREARKEE
PR BRREERITH ST, BRIRESIEAR. FRITLREREERBINEE
FIMA RS SRR, ERTRESAELREERTHEXHE, BRESHEBEEM:,
MR 3 AT RESFIBRBRAEXRRATLLEY, AFE S1 5HEIRERN 6 RFIBER
BEMX, HXERHEN 0578 (P{HF0.019); 510 REAMBENTFHERB®EL,
FXRBHR 0751 (P{HHN 0.001). AEARSSHATLRESHIELKEN S RORERE
FR, HRREREK 0.529 (P K 0.029): HiT 9 RMBIBEIREZEAKFAEXRECK
0.693 (P {H4 0.003), AFRIFEBRARRESHRERAREBEFEEZR, S1 AT
EHSHRMAAEBATER S5 X,

£3 AIRESFHEBHBNHEIRY

Table 3 coefficients of correlation between fertility rate of pollen and accumulated
temBerature L
I 2 3 4 5 6 7 g 9 10
fHX ¥ 0.165 0.168 0.223 0.358 0.433 0.578 0.689 0.710 0.731 0.75]
P& 0.542 0.168 0407 0.173 0.094 0.019 0.003 0.002 0.001 000t
AR 0084 0201 0.247 0.383 0.529 0.615 0.642 0.666 0.693 0.673
P{H __(3.749 0.440 0.339 0.130 0.629 0.00? 2.0{}5 0.0{')_3 0.002 0.003

:Mﬁgg%ﬁﬁﬁﬂﬁﬂﬁﬁﬁ
SHEMEER AT RSB EREREN, AEEHEEKFSREEKE

51

S5

L
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M

W, BEATERT:
®W, WHRSARGRE B # 2N

1

ﬁ?i I
Y=0.13X-16.083, (X
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Table 4 The different material procreation date

éE .

L% BRI ONEN BEE UEN  REN AN R (ifﬂ
S1 04-4-17 04-4-24 04-6-30 04-7-9 04-7-24 04-8-10 04-10-18 184
S5 04-4-17 04-4-24 04-6-30 04-7-9 04-7-24 04-8-10 04-10-1%8 184
PEF 95 04-4-17 04-4-23  04-6-30 04-7-9 04-7-20 04-3-02 04-10-8 175

ERUEAR, PERMTERNET R 4. RIEFH

BIEEALR, FERNE

BHIA®E 184 K, #EHE 97108 H, B 32 K; AIEANEFTRAE 175 X, 78
RIEWIAE 97-2/8 H, 297 24 R. 52ME—H, AFFERYERK, EHEWTEEER
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FAARE LR, WELRANMENEFRTEE, RAEERSXITE, Mk
BER, Fl. B BHENERHERT 8 XA A, B, ATREHT RESESE, M
§ H 9 HLUE B PSR, £ 125-17CZ R, SAFERAFHIL S MEERT
53 REAL, TEREKTH S RES., MABHE Za 8. 380, e,
RS Z RN R IR .
2.2.2 e AR E 2L

FERMKHSEEMLT, mE2-9. AFREHE 97-10/8 H, HFHEE 1687
C, EMREAMKSC, Kb 7 H 22 HiRERSIEET 26.5C. FEPEEHEL S,
HIL T =g, 11/7-13/7 A& — P&, REEEFIEME, M 17/7 HFGEEE X
HEr EF, 2 22/7 HEE S —MEME 21.85°C, HEEE TR, M 30/7 B FEHEK
EF,8/8 HERERIEEME 22.25°C. A7 A 11 HE 8 A 10 AL FENEEA 1.5
C-22. 25°CZAli@sh. e, RUHRSRAUBEE=AE, BOHFHE K.
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Fig 2-9 The vanation of seed-setting rate bagged in Tianzhu
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R EAREES; AF R SS M RERSEVIEARM, REZRH LA, 8277 B8
T—MEE, KRXEH TH, 2 58 BEIHEKME 21.53%, £HPABTER S Harfesx

22



1 3.17%-18.44% 2 [E]18 5], FEMEHAT R S1 HFEITEER 049%. AN H & S5 MH]
YeBBAE 0.73%-21.53%2.10) 384k, FHRTYE K 8.41%. ME 2-12, 2-13 ATRAIFH, KL
M, BEW 9 MR RIEERSN R, HAREE 76.63%-95.10%.2 [BIMES), I
PeFE A 88.39%. WEHEPIAMEMG I, ABRNOTRESEREGX, MEERNEL
AR L. X3 B AR XA H MR AR B2 W . Ao nl g2 {eig
FERE, NEMEIZEPTREFEER, S NTHEER D, S5 HENBAERK,

2 M E AR Bl 9 SURERFR &SR RR, SEMapel T3 89.04%
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Fig.2-10 The fertile rate variation of 81 in Tianzhu Fig.11 The fertile rate variation of S5 in Tianzhu
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Fig.2-12 The fertile rate variation of longya No.9 in Tianzhu Fig 2-13 Companson of three varieties” fertite rate in Tianzhu
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B R BB ERA R, SREH, TEHTEES A RELBCE XL, HE
SRE R, WE s TEREREFEFRNAEXREETLUEL, AT A& S1 5IHEY
FERT T KEBE BEME, HEXEEH 06171(P {4 0.064); 5 8 KA A tHFRIE N ]
PePERIRN R K, AR RECH 06691 (PE 0.0024). AH &R SSHIMTRESHIEHK
ZHT S FRIFBNE BEMHSE, MXRBN 0.5078 (P {EH 0.0113); 58] 9 RIHIE LTI
BEAKFE, FEREH 0.748 (PH A 0.0006). {HE, AFErEHEFIE £ S HEE R
MXHEFWHE, SSHAIRESRBMHEIERK, X5ZMERFH.
£S5 RWERTTRESTHERRIBERRH

Table 3 coefficients of correlation between fertility rate of pollen and accumulated
temperature in Tianzhu
1 2 3 4 5 6 7 8 9 10
S1 FXZEH 0.1150 0.1182 0.1132 0.1971 0.3389 0.4856 0.6171 0.6691 0.6628 0.6504
pfH  0.6496 0.6404 0.6548 0.4330 0.1689 0.0410 0.0064 0.0024 0.0027 0.0035
S5 FHXZE 0.1490 0.1772 03215 0.4197 0.5078 0.5419 0.5977 0.6946 0.7480 0.6955
pfE 03406 0.1772 0.2082 0.0935 0.0374 0.0247 0.0113 0.0020 0.0006 0.0019

2.2.4.2 FH R AN AT SR RO E A

? . 16 r
; ‘ 4 (s5) = 0.2292x - 28. 93 (F=19. 0525 .
Jidi) = 0.1536x - 17.47(F=12.969) 12 T *
.. 6 R? = 0. 4477 '
& . s 210 T .
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4 r ¢
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Fig.2-14 Scatter figure about regression analysis of pollen fertility Fig.2-15 Scatter figure about regression analysis of pollen fertility

of sterile line 51 and accumulated temperature 0 in lanzhou of sterile Ime S5 and accuwmnulated temperature in lanzhou
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dRRY, MRESHHRELSEE&ERIE. AERAIFBRIAT R S1 EEHE:
Y=0.1536X-17.47 (Y FARTHRE, X RRBUE, R’=0.4477, F=12.969), 1R4E [HH
HFETATEREE Y=0 i, HB X & 113.74C. FFFH S5 MIEPSHHE:
Y=0.2292X-28.92 (E P Y EHRATHE, X RRFE, R*=04802 , F=12.44), XiRiEE
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77 AT Y=0 B, X & 126.22°C, EHSEE X TRENF R ERTERNR AR, %
Bk FSERIERE, RERSIAH 14.20C, TEERSS BN 14. 02°C, XL EEME X
HAE RERBEEHME, HHNESTHRE. BaR ol FEEREAE 14
CUUTR, NERIE RS RIRA
2.3 mE AR R & Ry
230 F—HAFRER
23.L1 AHREKIHE

EZHTE, THENTEANEETHE ML 6. BIBEHAMENLIR, AF
ZHCEAE 129 K, 104 24/11-30/12 B, 499 36 kK ol H RAMEFHAF 120
K, NEREME 24/11-22/12 H, AF 30K, FERAUTERPVEEHE M AME
K. FBAERBEEHE, KRES=MNORASMER. MERHTAT RS
SRR, BB MMEREFATERE, THRESRETL, HRREER, &
W, RBAMNERT 8-9 K. B, AEMEZRELENE. EH. 8. &

BT E =M, RELAELSMAL, THEEMN.

&6 B-PAERANERETRER
Table 6 The different material procreation date at first stage

|

B BRI MEE WEN WM BEN RN R %jﬂ:’?

51 04-10-1 04-10-4 04-11-18 04-11-24 04-12-11 04-12-30 05-2-10 132
S35 04-10-1 04-10-5 04-11-18 04-11-26 04-12-11 04-12-30 05-2-9 131
FEY. 9 5 04-10-1 04-10-5 04-11-18 04-11-24 04-12-07 04-12-22 05-2-02 124
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Fig.2-16& The vaniation of temperature in yunnan
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7, BIEKESESET, WK 2-16. LA 2004 4 712 H-30/12 [1,
TSP 13.86°C, HE22 MK 8. 27T, LERHUR 3 CA S . TEARIER NS, B—
HAG TR B A LI R B P42, 75 11.5°CE| 16°C (a8, EEAHEE, B 12 B 17
ik B SEE 16.5°CUA, EHRMRELHPH 11 RIET 14.00C (HE
14°C), B9 RKMET 13C (8% 13C). =zWHE -BEHEE, R E, BRE
2303 E—HATRIER T REL B GRENEN
2.3.1.3.1 B—HAT RER TREHERN

RGeS, RIS TE 2-17. 2-18. ME 2-17, 2-18 TfLAF H,
H2EM., REAE—HFATR SI AT REAVIIEEEE, RE&# LA, & 2512 HH
BN EHEEE 9.02%, REE PN TELRE, THRZERE 0.08%9.02%Z BI&EZ), Fi
YA 3.27%;: AT R S5 AT R FREFEBUE, ReEE BT, ) 23/12
WMT —MEE 5.64%, REXEH T, TTREAL 0.00%-5.64%2 FIIRE), FIyages
H129%. HP S64%RAEHR SS EENEHTRENTEXE. BT 0 SIHRREER
S AT, KT 72.6%-90.48%2 Bl1B5, FEXNEIGIRER /. EHESME
Mg, AERMUTRESEERX, MEBENZLEN, X3k HERE X R
AEMEOREEEERW. NER TR RRIRERE, TEM 2 ) ges
HAEER, SIHTMBERKR, 1SS HERBRERA, XEZ2MaHE, 5RMA
WIAH I . BETE 9 5 MR 2R T R, 52N A KSR T RBENARK,

AR EE (%)

D= MWD R DD
OO0 O OO

B2-17 ZEE—WATHRS] S5 MrTiE B 218 ZMFE-MATERRE SHWHRE
Fig.2-17 The variation of S} and 55's rate of pollen fertility in Fig2-18 The variation of Jongya No.9's rate of pollen fertility in the

the first stage first stage
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B, Fak 2-19, MBI 19 HEE .
H, B & S1 A£G RRIE, F %0
= 20

RGBS LT, B 2212 B4 0 ;
BrEE, BA-T FETRE. 2 °
2512 HiA 8 &L EME KE
60.87%, I/ TR XA — A~ FREAT M219 SAEE-WTEREREEE O
ERHEEY; RER S5 MITTRERE Fig. 2-9 The vaciation of seed-setting rate bagged at fist
VITERIE K2y 8§ RELER 0%, R
ST T, B 24/12 R T MR, g5 XOE#ET TR E 30/12 BiE BB K {E 61.90%.
ABE S| (S LEE 0%-60.89% [A]iES), FHLEELE 2583%; FHFR S5 KGLE
7F 0%-61.90%2 81354k, FHEELER 17.18%. WHEAIVEERERG T, AT RI4E
WHEGHEEEX, BEENEAME. XRBHREREX ZEEA TS SESH
FEEWH. MAXSEEENBURERE, FAEAMBZRINGSERZFAEER, S1 HE
IR RS, T SS MIBLIBERA, SAHREE BRI RERAFHAER.
2.3.1.4 T He3E EHNR AR o< K [BIR 4B
2.3.1.4.1 "] 3e 3 SRR FAHK 24

ATH—ESFTRESEENXR, WARESHEIREITHEINLRBRER
P Je BARE B RIREHAT AT, BRMTREE TSGR, FELRBERBERRER
BENEXEAY. £52%0, ERTRESARIARBREMAMNE, BEESHRELELE
%, WF 7 TRESHEPFBHEXREATUEN, AF R SI 5SHEIAKREA 8-10
RGREREMX, 539 RAANREX T RERRREKN, MXRFEN 0.6295( &
% 0.003). AEE S5 AT RBEFIELRER 7-10 RPFREREZMHX, 577 9-10 XKy
BUEA TR B2k, AMRECH 0.7278(PP 1HA 0.0006). BE, E£=mE—HAAREM
Bia TR 5 ARRNHEXEERTEBHE, S5 ATRESHEM RN, X
BEIF 9 S AR 5 5 S K. FEJLREBREE L RIRBEIMARS Y, BT 9
SRR EXETERAREIEE.
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R T @B IS RESPRPE KRN
Table 7 coefficients of correlation between fertility rate of pollen and accumulated
temperature in Tianzhu

5 < 7 3 9 10

fm A 2 3 4

St FIXR5 0,103 0.047 0123 0303 0.343  0.285 0.322 0.525 0.629 0.627
P& 0.666 0.846 0.607 0.194 0.139 0.223 0.167 0.017 0.003 0.003

S5 FFXRE 0311 0.366 0.285 0.147 0.128 0.404 0.528 0.536 0.558 0.728

P{E 0.209 0.136 0.253  0.560
BEYE 9 2 MEZE % 0.3100.384 0.408 0.367
P {H 0.097 0.036 0.025 0.046

0.613 0.097 0024 0.022 0.016 0.001
0362 0.320 0283 0272 0.205 0.177
0.050 0.085 0.130 0.146 0.278 0.350

2.3.1.4.2 B 32 530 K102

SZMMRR AR, M el TRESRENHEXREER, FHERE
EFAKFE, SATERMERRS M, B AR AR, PIRAFEE TR ME 2-21. 2-22.

R HrERERY, BHSTHRAIRERE BEFLMERE. BIEE 21, 22 KEREY,

REZEHRHREEEEFLEDIT. ©

SRS REATR S1 BB RE:

Y=0.6624X-78.833 (M Y FTaralife, X FxME, R™=0.3961, F=11.8076), IEE

AR B E Y=0 i, FHE X H 11901 C. RBER S5 HEBEIHDWHHE.

Y=0.4723X-63.648 (HF Y RoRmT L, X XARFE, R?=0.5279, F=18.022), RIE[E
(ML ENBEATHETTFENRATE, &

|

H AR Y=0 &, X & 134.75C,

o HFENRREE, DHE AR SRR 13.20C, AB A& S5 #14 13.48°C, X LA SEME X
ANBRERE AR, NS SFRER. B4 RENEHEFYERLE 13

CUUFEY, AEARNEEEBBITFHRR.

10 r
g - &
yés'_) = (.6624x - 78, 833(F=11.8076
7 L R? = 0. 396] . »
R 6
%l
4 -
T 3 |
9 |
1 -
0
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220 ZHH—MARE R SI KT RESHEAMHRXR
Fig.2-20 Scatter figure about regression analysis of polien fertility

and accumulated tempenature of sterile jine S at  foist stage
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Fig.2-21 Scatter figure about regression analysis of pollen fertitity

and accumutated temperature of stertie fine S5 at  frist stage



2.3.1.5 45 R EFR KK B E
2.3.1.5.1 &R B SER AR

FIREAH T H— OB LR ESRENAR, WELESIEURREALIILREX
R UL BRVEE FRESHTAEC i, BRI LRSITTRAR. THERTLREREBE &
EREENAXRY. SRRy, OGRS EIRERLREHXE, BE5HE
BiFMx. AR SGLESTEMMXREFY, AFF S 5FFRIXEH 8-10 KA
FUR BB, MEXRBS N 0.623, 0.728, 0.489 (P {H7 714 0.004, 0.000, 0.034).
HAhar 0 REANBRN&LRIPEWEKR, HXRECH 0728 (P {EH 0.0000. IF
A S5 MELEEFEBRERNW 9 REGHREBEESEHR, HXREA 0570 (P HNY
0.011), FE—HHARMEAPELRSHRENMEXHER K. R, FRMEIRE
MEUREE B AR, S1 4 RRE T 8-10 RPMFEEF MK, S5 HERENSHF
TRl 9 RIVIRIR B E %,

#8 ZHEMEEESHAMNHXRE

Table 8 coefficients of correlation between seed-setting rate bagged and accumulated
temperature at first stage .
1 2 3 4 5 6 7 8 9 10
S1 MXR¥ 0037 0020 0.105 0.246 0349 0374 0311 0.623 0.728 0.489
pfE 0.882 0934 0670 0310 0.143 0.114 0.182 0.004 0.000 0.034
S5 MHXH¥ -0.155 -0.272 -0.187 -0.054 -0.016 -0.052 0.115 0.400 0.570 0.440
p{E 0.527 0260 0.444 0.826 0.949 0.833 0.639 0._(_}_8_?_ 0.011 0.059

2.3.1.5.2 ER R 5HB ARG

ERME ERELEESRBRAXREERX, FEREEEKER, HTLMED
Har, BSERMRIRSER, RIRFRESTEME 2-22. 2-23. BIFMMTERERH,
SEXREEFHHRELEEELARIT. BEE 22, 23 HEREH, SRS HE
BEREZMEIH. FRESBIAAER S1 KEPFE: Y=0.6982X-805.57 (K v
RRELE, X FREE, R™=0.5299, F=19.1646), BIEEEH B BLLE Y=0 i,
AR X % 12026C. AB AR SS WEBTAE: Y=4.5839X-554.44 (Y KRGk
#, X #27RRE, R*=03247, F=8.176), BIEEIEHRETH Y=0 K, X K 120.95°C,
HILERE XA B TR ENRARGR, ¥ HPIEE, FE A SL AR 13.36
C, AEHRESSH 1. UT. RINMFENBINASNTREREEFENE, HHNESFE
PHEE . AERTHMNEHEFBREE I3CLUTHR, A5 ANEHEBRENEE.

b §
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Fig.2-20 Scatter figure about regresston analysis of seed-setting
rate bagged and accumulated temperature of sterile hne S1

at frist stage
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K. TEHATE 2005 5 8/1-23/1 B, AF 15K, ABRNEFTHHEMNAMKRARET
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Fig 2-20 Scatter figure aboul regression analysis of seed-setting
rate bagged and accumulated temperature of stertle ling SI

at frist stage

(FRS=ZMARE S fA8E. EHT

FETEE, RITEEERNE, EHNE

G, FIEER. BRMBABNIERT 8-10 RAA. HF, R —PATHRLZEAIEH
. L. Y. RS REAARE, THEEN.
®9 B_HARMRDETHE

Table 9 The different material procreation date at second stage

S BER O WmEH BEM e

EE

ol
BAK 2RIl B (F)

S1 04-10-27 04-10-31 04-12-31 05-1-7
83 04-10-27 04-10-31 04-12-31 05-1-9

BETF 9 B 04-10-27 04-10-30 04-12-29 05-1-8
2322 A ERIEHBEET

E=rE, W

05-1-18 03-2-1  05.2-20 115
05-1-18  05-2-1 05-2-19 114
05-1-10  05-1-23  05-2-11 106

B HSELET, B 2-24. B _HIEHAL 2005 &£ 7/1 H-23/1 H,

HFEHE R 18.11°C, HEME4CES, LR E—HaME 2CAELER 4CTES.

S

IR BRI D, BHNEETHIRERA, £ 11.5CE 24.5C2Z %

i, W E . BEEVEHEMR, REEH LA, 212005 4F 1 8 20 HIRF|—/ME(E,
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Fig.2-24 The variation of temperature at second stage
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EFFIEEIGE L T R, RIS THE 2-25. 2-26. M 2-25. 2-26 AILAEH,
B2, K. ZEE—HRA—HAER S M REEYEBARK, REEHLH,
7 28/1 HikB—AE e, e XZEE EF, 78301 HEFFEAE 20.67%, PR
RN 9.65%: ABFR S5 MR RERBFEVIETRIR, REZEH LT, F30/1 EBEX
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{ 9.88%, SRfG A FFE, S5 M FHRTL A 2.41%., FEW 9 SR REEERE DL
A, HATHRTE 83.78%-95.12% 2 [B)HRE, BRI R H 92.96%, M EHEEE .,
WA PLLMBERF o, NERRTRESEEAX, BEEMELTEN, XEHMA
PR R A TR TR EEER W, ANem el BN TNIEERE, M &
BaaE T, AEMEZEReRESFEER, S1 FTHERERATE 0.76%%-20.67%7.
BWES), T S5 FIBILIRER/ME 0.00%-9.88%2 [E0E5h, XE52MR A, B—HR A
K oUAHIEL. BB 9 SRR RFR SIS, 52 MafRNA, CFE BT
Al e Z R K,

2.3.2.3.2 BXEGRENZNL

K 2-27 HBRSERENBUEN, AEZR S FISS £V, ERETETE
BE, HEELRZFEER, RNEE SL 228/t HARB I E 5294%, RNEE SS i
28/1 HABmAME 5000%, R\FHWAETKS), BXEREL., BWESEREN
HEH BN, BHERENAS, BXERETE: BERE BXEREREKE,
SRR ENE N EDBMEN. AR A LR BURAETFEER, THE
S1 B} BARXELRAE 0%-52.94% 2 A5, FHIBRES LEE 1841%; ABER SSHBERSE
SERTE 0.00%-50.00% 2 (8124, S5 ERXLELE 12.79%. AE R S1 EBENMEHIHF
¥ B GLRFNBELLRE R S5 KT8 B E LRETIIERE K.
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Fig.2-27 The variation of seed-setting rate bagged at second stage

2.3.2.4 AERWTEZESRBAMEXEBEIR2 ST
2.3.2.4.1 AE AL SRRAHETSHT
B _HREATH -POMEEESREERNRR, MO RES5HFEIREFELTIL
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R TR LA BAE RTS8, SR REBES AR, JTHERi LS X
R SRR ERAN R, £ 7EFY, TTRESARAREEREMXE, BEEN
BRI, MNE 10 T RESFFRBBHMAXREFTUEN, FF R S1 SHEARE
872 RAEGAMBE S EMR, LT 9 RELMBUEN AT ki X, HXRES
0.884 (P {4 0.000): AHHR S5 FATER 5IFESRER 4 KAARRE BEHX,
A 9-10 RAGRFEX v RENEWME K, HXREH 0.562 (PHN 0.027), {14,
25 AR B R R Al ek 5 HARE AFE R E R K, BN, A B R S R
BEEAR. S1 MRS FIER 8-10 KPR EF Mk, S5 KT REF{ 5 FHEHET 4-10
KB REMEK. BT 9 SHTRRSFRGHAREH XA RE, WIHREXT 9
5 E] R D

£ 10 ZEB AR R EBHRHXHTTER
Table 10 coefficients of correlation beiween seed-setting rate bagged and accumulated
temperature at third stage

i 2 3 4 5 6 7 8 9 10

S1 MXZEH 0393 0606 0.796 0.828 0.814 0.826 0.8308 0.800 0.839 (.884
P 0.164 0022 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000

S5 FAEERZ 0.225 0357 0483 0.506 0.555 0.563 0.527 0.544 0.548 0.562
P 0402 0.175 0.058 0.045 0.026 0.023 0.036 0.029 0.028 0.027

BEW MIEZRE 0253 0271 0.236 0263 0.200 0.271 0.354 0389 0411 0.496
98 pf 0345 0310 0397 0343 0476 0328 0.196 0.152 0.128 0.051

2.3.2.4.2 o] }eF SR\ YRR

S5RLRRE—H, EEIMMEERTRESRENHAXREER, HFHEAEE
KR, BATERMEEIRS T, g RIEEY, HRTERSITEWE 2-28, 2-29,
n|[H4r R R, BUHESHENREEEEEMEREIR. ZRRE, TRESEHAE
BEREFHHEEA. HEASMTEEAT R S1 PHENAFE: Y=0.1039 X-13.921 (XY
R mE, X BABE, R=0.7811, F=42.811), BHERFFETHTERR v=0 i,
FUR X 4 136.16C, ANEF S5 MEBTATE: Y=0.4723X-63.648 (3L Y RRn 4
%, X #;RE, R*=03158, F=6.163), BERIAHFETR Y=0 8, X & 133.98C,
HMLENTRATHESEENGASE, FEVHFEE, AFF R S1 1A 13.61
‘C, ABZF S5 AN 13.40C, XINMBEMNBEXAABRERFEEYE, EHNER
SEGIE . th 4 R AR H BB E 13CLUTR, AN E AN E MRS i 0054

. |

i
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Fig.2-28 Scatter figure about regression analysis of polien fertility

and accumulated temperature of sterile line 51 at second

stage

2.3.2.5 NE R & R ESHRB AR EBHE S
23251 A ERE RESHE MRS

i
|

i
:;}'(55) = (0.103%x - 13. 921(F'~-6.16£‘5
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R® = 0.3158
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Fig.2-29 Scatter fipure about regression analysis of poilen

fertility and accumulated temperature of steriie line §5 at

second stage

AHATH-FINEEEERENRR, NELESTHIREFFRILRER
A LA R REVEE AT, BRASEEST
FREEMHEXRY. ERRY, BXELEET
EARR AR 1 LR 5F

e, FEAERT LR SRR
M FBEREMEN, BE5RER
AR A R BT LB, R R S1 5HHMF 8 2-10

REOBRERBEME, MXRES BN 0.721, 0768, 0.735, 0.751, 0.752, 0.733,
0.735, 0.775, 0.787 (P {H4-#I24 0.001, 0.001, 0.001, 0.001, 0.001, 0.001, 0.000,
0.000), ®I 9-10 RALHIFREN &L R AW E K, HRREY 0.787 (P {E4 0.000).
ABRSS WELESFEARERN 2-10 REAMBREBEEZEMEK, HXEREAN 0.560,

0.666, 0.692, 0.685, 0.637, 0.615, 0.644, 0.702, 0.737 (P -

Hor B A 0.024, 0.005,

0.003, 0.003, 0.008, 0.011, 0.007, 0.002, 0.001), W&ER 9-10 RAA KRR X4 s

FREWER, HXREEN 0.737(P A% 0.001). BHE, 7£5

AN R R LR ) S5 S0 R

S5HRBEHAXREERK, 5H—-REERHXITEERNHEXREAHEF.
ZHR_HGEREERBMHERINR

Table 11 coefficients of correlation between seed-setting rate bagged and accumulated

#1

temperature at second stage

1 2 3 4 5 6 7 8 9 10
S1 #HXE¥ 0419 0.721 0.768 0.735 0.751 0.752 0.733 0.735 0.775 0.787
p{E 0.106 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000
S5 MHFZXARE 0462 0.560 0.666 0.692 0.685 0.637 0.615 0.644 0.702 0.737
p{E 0.072 0.024 0.005 0.023 0.99_3 Eﬂg8 0.011 0.007 0.002 0.001
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2.3.2.5.2 ZERESIRE K WA 58

ERAME TSR SHROBERRB L, FORHEEKTR, sl
VAT, FRITEE R R, [R5 R K AT B AN 2-30. 2-31. Bl SRS AR,

RS RER R BE LR, BiE
EFEMERE. FRPASHEBAAFTER S1 ORIFFE: Y=1.0196X-131.84 (H v

[T{*H
m%

% 30,

31 WERERY, LR HEMBIR

RoNEELE, X RABER, R*=0.6189, F=22.710), MIBEIL FREAELLE Y=0 0,
B X A4 12931°C. ANEB &R S5 BRI AH: Y=0.8026X-106.47 (HH Y R4

#, X ®aFE, R=0.5425, F=16.599), IRiE[=
EMEBEBNTRAIEHETTENRRRE, B hHBYEE, AF LS Kh 12.93

IHAERF Y=0 1, X & 132.66°C,

C, AEAS X 18.27TC. RNANBERNEXAANETREREFHYR, P08 T
VR . e RAERAEH N PREEE 13CLUUTH, A8 RNEHRBEGFHE

60 r

»
v¥1} = 1.0196x - 131. 84 (F=22. 710)

40 F RE = 0. 61886
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A 230 ZHEMSTHR S g 5FAMNXE
Fig.2-30 Scatter figure about regression analysis of seed-setting

rate bagged and accumulated temperature of sterile line S

at second stage
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Fig 2-31 Scatter figure about regression analysis of seed-setting rate

bagged and accumulated temperature of sterile line S1 at second

stage

E-WAE, FERNTTERNATHEZHLE 12. BEARIAEZNERE, 1
AMEBPAT 123-124 X, AI§ RNEFT AT 115 KA, TRHE 2005 £F 31/1- 2572
H, 447 26 XEA. ATHRZFEFHATE 115 REA, BT 2005 £ 12-172 H, 4
H 16 REfR AERNETHHZME. KA.
KM 8-9 REL. AIERIWEFTHWLE EJLANS0015 6 K. 60 KM 9 REHR. R

FFERMERKEE, KERSZMMRHHE.
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FRF ARSI T EE, MHEERARRGEE, MEREEER, e, B
MIERT 810 RIchH. Rtk REZUAGHEZEINHEHE. WEFH. 7. m
A EAHE, TR EH.

®12 BEHARMENETHER

Table 12 The different material procreation date at second stage

TH
(%)
Sl 04-11-20 04-11-25 05-1-25 05-1-31 05-2-5 05-2-25 05-3-5 123
85 04-11-20 04-11-26 05-1-26 05-2-1  05-2-6 05-2-25 05-3-6 124
MEWF 9 & 04-11-20 04-11-25 05-1-24  05-2-1  05-1-28  05-2-17  05-2-25 115

2332 AERTLHBRERL

RIEF AR KESERE, B 2-32 . TBH7E2005%F 1 H24 H~1 B25 B2
7], HFSEA 2003°C, tE=MAMK 2CAESL, WETHAERREBES 2CAL.
VIR ER S, RAeBREARAF TR, 8 7/2 HAABEBR EH, EB]—MEE, G
NAFFBEK, REX B 78 20/2 B 2E R R RE&E 23. 5°C. FE=ARE KLt
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Fig.2-32 The variation of temperature at third stage
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HHi A s, S5 AT RBRNIRFFE 4.00%
LA, B2 H 14 H S1 ByaTgesik 3] 1
13.72%, S5 KIrJ5E 9.20%. 2 H 15
AEHZA S1AR S5 BRI HL 2 E00A 2 e =,
S1 %1 33.19%, S5 fF 12.09%. fEE#1~16
BRI, AE R S1 MR A
0.91%, 7F 0%-33.72%218%:; AER
S5 KT HeASEH) 3.57%, 7E 0%-13.72%
Z )24k . JEEEIPREMRENG ), AH
FRTTRESEEA X, BRENZELT

Al fE (%

S NS

N s A D
2o 2 3
L2 VA VO, TR VR

H2-33 =E8E=HHAANHES] Hi85 HuTfE
Fig.2-33 The variation of S1 and Sland S5's rate of pollen
fertility at third stage

A, EFRVIMEEREN ZEEN MR R ETRW. AR AT R RN TR
FRE, FA—@\EEET, ARMEZERRRGFEE, S1 FRWIBERA,
S5 HIZRALIEERD, XE2MA. =R NS R R RN A .

2.3.3.3.2 BASREATNL

BB BAASLRNRER, 2R

EVITES L REUR, REEH LA, 2

16/2 H HEL— 1B HHIE{H 75.00%, B2F=
HieinESE. AREH TEIE. &
R S5 NELEEVEHBRK REE
FE 162 BT — &

WEA, A
80.00%, BL/ENZEHTHE. AFR S1 K
G SHIE 0%-75.00% 2 BlEs), PG
E 3019%; FER S5 NELEALE
0%-80.00% 2 ] 34k, FHEELEA
19.57%. EHEFIERENG T, AFR

2-34. MK

L @S]
BL:EE

2-34 A[RLFEH, AF R S
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SRR RN
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234 ZRFE=HS1 f185 NEREFL

Fig.2-34 The variation of seed-setting rate bagged at third stage

MG REREFX, BEEMNRLMAEL. R B ERENZE EAEHR0E

LERHEERW. MERXELERRILBE

ERE, R —RBEAE

N AR R B R4

SERIAEES, S1HRMBERD, o S5 KZRRMIBEBK.

2.3.3.4 AJ R SENR KR
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FEE A T — SR ESREN R, Nl RESIT SR EIFER LKBR
R LR BRVE A RIEEHE AT A, BRIRTRES TR S R, e LRBR KR &
BREEMAXERE. 25, B A5 RANBRT TR ST EARKEREEFH R
#, MFE 13 RRESFARENHXCREETLLES,. SREBEFTMHEIXE. BRI
4504 0.028, 0.017, 0.141, 0.093. 0.093, -0.106, -0.159, -0.360, -0.471, -0.561 (P
E5r8h 0917, 0951, 0.616, 0.741, 0.707, 0.571, 0.188, 0.076, 0.030). AFF

S5 AT HeE BEVBEHEE Y 0.031, 0.281, 0.153, -0.030, -0.021, -0.175, -0.141,
20.282, -0.308, -0.346 (P14 %% 0.641, 0.310, 0.586, 0.915, 0.942, 0.533, 0.616,

0.309, 0.264, 0.207).
13 B HAE R RRSHENHERRE
Table 13 coefficients of correlation between pollen fertility and accumulated
) L tem!)erature > at third stage
& FF ] 2 3 4 5 6 7 8 9 10

S AHXZES 0.028 0.017 0.141 0.093 0.093 -0.106 -0.159 -0.360 -0.471 -0.561
pfi 0917 0951 0616 0.741 0.741 0.707 0.571 0.188 0.076 0.030
S5 MXEEH 0.131 0281 0.153 -0.030 -0.021 -0.175 -0.141 -0282 -0.308 -0.346
pfE 0.641 0310 0.586 0915 0942 0.533 0616 0309 0264 0.207

2.3.3.5 G RES5FE MRS
RN TH-PIMELESRENXR, NELESFRIARLEFHITILRKE L
B AR BB FREATARC Y, BRSEKESH AR, A/ LRERERER
ZRERNHEXRYE. 8RR, B=HIrERNERXGS XS EIAREREE MR
., MR 14 SSESHAERBAEXRETUEN, S5HREAREEH:E. HXEK
29k 0.070, -0.032, 0.094, -0.149, -0.115, -0.183, -0.260, -0.202, -0.260, -0.561
(P {E4+%1% 0.789, 0.904, 0.730, 0.575, 0.568, 0.660, 0.483, 0.313, 0.473, 0.313).

AEHE SS NG LR E5REHXREH-0.138, -0.152, 0.153, -0.076, -0.135, -0.194,
-0.204, -0.211, -0.342, -0.345, -0.379 (P {H5-»l8 0.597, 0.560, 0.772, 0.606, 0.456,

0.431, 0.417, 0.179, 0.175, 0.133).
14 =B AFTREELESHRRIMARXRE

Table 14 coefficients of correlation between seed-setting rate bagged and accumulated
temperature at third stage
i F ! 2 3 4 5 6 7 8 9 10
St HXEREH 0070 -0.032 0.094 -0.147 -0.149 -0.115 -0.183 -0.260 -0.202 -0.260
p{E 0.789 0904 0.730 0.575 0568 0.660 0433 0313 0.437 0313
S5 #HxFRE -0.138 -0.152 -0.076 -0.135 -0.194 -0.204 -0.211 -0.342 -0.345 -0.379
p{E 0.597 0560 0.772 0.606 0456 0431 0417 0.1-19 2_._175 0.133
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24 ANTEHEZFTREHEDR
MARIBTE A 13°C, JEE5K 101 S5 N B B S5 HITE, IXESTERITER o YR AR LR

0. 00%~24. 75%, 101 SfE@ITEAENE B BB 81. 19% (B FRRTRE S 8. 474,
AR EE S, AR AR 15°C, S 95 25 RT & S5 e, IXEETE BT R oT e
PLIRFE A4 0. 96%~~25. 48%, FrEt ) 95 st RIfe BB 2 WA AT S 82, 17%, 188 FI159]
PR A 11.42%, £, JAEBE/R R 18°C, R 67 EAFR S5 HITE, X
TERAE o] e R BB AEFE 0. 47%~36. 7T1%, 67 TG £ HE 14 64. 18%,
R E TR R 16, 63%. HERE R 20°C, R 150 EATFR S5 I, 150 4
TS EE EHAEN S 52 00%, XL il e B TR TR 2. 76%~-38. 48%,
TERARISEI e AT S 75 18. 29%, ERGEHE R 32. Th, JBR E N 25°CH, HER
70 A H & Sb K, XEERTER B2 R IR 2. 86%~54. 48%, TEEARITERF
Bynf gy 21, 39%, 75 SEMTe 2B R HERI G 72.21%, ERERE 80%. 5 MME
RABAER T RRERWE 2-35, WTLEN, AEREEFAEEENT S, TELEHR
25, RESAHNEELARLBEN—H, MERENAS, HELREE, BHTH
PR, B 2-36 AT QMRS T OB RER, MAmE g
15°C, TEEARTeR EnTaeaRA 90. 70%; ABEBAFEA 20T, EEKEL Py A
84.43 %; AR A 25°C, EBANTEH TR ERA 89, 75%. RIULEH, EHIEE
HIEmAHE.
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Fig.35 Treatment about different temperature of 55 Fig36 Treatment about different temperature of longya No.9

2.5 AREFHREHTATREEERIA
FRBER SRR A RKBENAERAERK, NESRE, kMR s
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ol AR R AR 5, PR RSB 702 5

Ze15,
=15 feinfex, SREMNREHERER

TablelS Temperature in comparision with seed-setting rate bagged and pollen fertility

Hh 7 Si S5 iR
R C WRE%)  HRE)  ARE%)  HRER 0 C
= 10.94 5727 9 40 5841 2206
AR 9.49 841 16.87
F—H 3.27 26.93 1.29 17.18 13.86
o — i 9.65 18.41 2.41 12.79 18.11
HE=1 9.91 30.19 3.57 19.57 20.03

Z MR A TN36° . #EHh1500m, 3SAHISEIER, SH2IHILE, SH2THWEHHZG
A2THAFEH HFHRE A22.06°C, SaXTE&SN, HPWRBEFEIMEEELL 5~
28.8CxZ 6], HEMBEASAXTPEEKR. FAERSIKATRENR1094%, HALELE
K57.27%: ANERSSKITER T RE H9.40%, BARLLEKS8.14%, TSN EKRE T
BRETHE M. RESLETN3IT® , B3k2460m 4 H1THEEF, 30/6HILE, 9/7B¥1{e
MZ26/8HETLHRN HFIEREA16.87C, BT5MARKBNA, BIMERE11.9-22.5
CZ B, AERMIEMTTREWETEINL. 28R A4 TN25 14, #421118. 4m,
B, I0H48HH, 11 B18E, 11 H24H¥IER A25 H &L B FE R A
13.86C, BSPMRAFTEMY, HPFHREESMBEELL 5~16.5CZ A1, A& &S]
R AT 43, 27%, A ERSSHIEHTTHERNL. 29%, FEERKRBTHRE. FEE
SIRY BATLESEF K26, 93%, INH RS5H B GLE A 17, 18%, B AL 4 LB M5 1] fig
RHTEATRRAR /DR A, B RAR, ERAREIEE RS, $78, 104
S1HHE, 12H3HEE, 20051 HTHYIIe R 2 H4H &6, HHFIEE H18. 11°C,
FBTHE=A, H R EIMRETELL 5~24. 3CZE]L, B HAE RSIKTEH AT i %
9. 65%, HRZSHLERNAI18.41%, ANERSSHIER AT RZEH2. 41%, ARXELER12. 79%,
FEERARPITRENELEYETE S . B=H, 20044F25/11H 1, 20054E1 B
25HIRE, 20054E1 A31H¥EHE2 A2o 0 2108, BN TEHFRAE20. 03T, HEY
@IELT. 8~23. 5CZ AR, AH RSIHITER AT 249, 91%, BAE LR H30. 19%,
ANE RSSHITeH AT R F N3, 5%, BATEEFEA19.57%, BFETENME. E5MR AP,
=M S FRRR RS, B PR ERaRE MK, 7oK o] e g AT 4 s 4e5
KPRETEMN. sEE—HRYE, 250K FHRERMEN, HFEYEEED

—
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b s RN — B, e rl BN S LRSS RK. dknfd, SEAE
AEMAETAR FERNERGE, BRI ZEAE. bR EMREE RE,
EEBR &N, RS FHENARLSEE, EREFHTT, FERM TR
FHRE. EEARBEET, TEREMHFFOLBEMAT, THRBENE LIRS NEE
AFEBRERTIE. XUBEEABSAFTRABHERMFERE, RBRERARE, H5RFE
G
2.6 ANEESRAT R AT R0

AR HRES T, AT RSUMSSHEIT AR S, fIF— A& S EHER,
SHEETBAHZEMN,. B . zHE_. 2EFE %A SRR 5 R
FHITHR o th, BEMTRESELEMHXEY. 48K, FERANTThES8ET
FEIEMX. SRR, SRR RENGSLFHFMEIME. FERSIKMHXELS
7 40.747, 0.710, 0.908, 0.827(P{H4r#140.000, 0.000, 0.000, 0.000). A& ESSKIA[
REHEEZRFXARHH0.530, 0.551, 0.630, 0.884(P{H7>3150.042, 0.014, 0.009,
0.000). HE, AFEFREMNTRESELEMAUERK, FRERN TR 55
RIER] — SRR TR RECRNAERE, E4NRNHEES TS, FEES]
I A] e 5 a8 LR PR 99% B X AN E BB EKE. AERSSEZHE
AR = HAR AT e R 5 4L R AF99% B S X A A Bk B Z K E,

R 16 FRIEFRAT RATRRLELEHEX R

Table 16 coefficients of correlation between seed-setting rate bagged and
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Plate Explanation

Plate |

| Stenile flower of male-sterile lines 2. KI-1» dyed anther
3.KI-1I; dyed sterile microspore 4.Fertile flower

5.Fertile anther 0. Kl-I» dyed fertile anther

Plate II Microstructure of fertile anther in different stage

] .Microspore tetrad phase 2.51ngle nucleolus microspore prophase
3.S1ingle nucleolus microspore metaphase  4.Single nucleolus microspore telophase
5.Two nucleolus microspore telophase 6.Three nucleolus micrdsp(}re phase

Plate [II Growth of sterile pollen in difterent stage

1.Microspore tetrad phase 2. Single nucleolus microspore prophase

3.Smgle nucieolus microspore telophase 4.Stenle pollen
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