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BE. MHSBEREZ4FERAGRMRTHEEL. BNESRAEFUEEFER T
HARTRR ARG REXVHERLH/PERFAREEHELER,HFRAFHBEAFRNE
L#E ARSI EERVMABENWEBREAR N EBEENHGEAEETERETRERRH
A EERANER ME LAY SHNEER L ERRR  RFLAYBFERFE—E
HER, 500mg-L7'M 1000 mg L 'HBEBERKELESRELTRATELLHBER . &
BRTEA FMEFAEENFEFEBEEATRE ARFHNARMER N LHRFH
ERN, FTLREERERTFETM 0. 13X 1078 13. 07X 107%, BE _ABHELFIRL R
E2.04X10°E, EHEETTREELERR.

X ME; BELRE; HBXR, FE

fESES . Q319.33; $335.3

INEBUERERPIEN—ANEERERSR, NEEELS TR RFETREFETR R
REFAMFREEARFERSATHARBNEETR., ¥HE/IFEERREIRPTEL
PR R E AN, i M S R R R R R A TIEEN WAl e E R A F R,
HRRAEEFETWTEREPEFRAERBESHERERFTFLRAUC, BBESNEEE
HEERESREYTEEEAREREEDERES W HED  EXOHAKEOFEY Y
FHRE. MHEBRSHARREINEREESTEAINER LRE. AHRZAAHBR
BELENERFEEEA, KT HER/NEREATH T LBTHR.
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AR TF 1993 F~1995 FAE R TR K FER 2R HT, 1996 FERILTRIKE
B VR0 ¥ 1T
1.1 AR EERY NMFKAERTHMKRREESIERNKEZRIVL67/FELA9
B)F{RHE Z BAU3338,BAU92,BAU9S K #/NE % CA8131 3t 5 MrEHE AL,

1.2 HHAEKA HBENServa AFIH&H,775U-mg ' \IIEEFELF ., KM 500
1 000 mg L™ M ¥k BE , AZK AL B 3 F BE

1.3 4EFiE MEMTFAFEHEENEFULEFTRE. RIELELE 1 THREAESR.
FACERAGTHEBEKARBH4ShZIEHAXRKES Tk . K TEETFKE, &
% ,17FE 20 em L 4T 20 m,
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1.4 TFHE FELEMIAMHFRGUIR, SR EEMHRRELE.

1.5 #ETERLE BTEURMDEKTAESSTETESREGESEE, £EE
HAE®R(EOEREX . EEBXEFELR, FAXRLENHRIEEAYHIEEEKREIR., ¥
EEHXEERNF S U HTREEERT SU~50% AWM BEHELRT.

1.6 fenmrFmpidksits BUEHEATHRIENRE, FEBEBRBEE 4h ULk, Z
RN 10N LT RE. BRELER.
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B3 (HROEEE | = $§F£§E} X100%
m(@mzﬁj;ﬁ; ggj\w& —X100%
E1tﬁ$=ﬁ§§;§§%;mo%
N ;ﬁgé&&ﬁﬁTE;;);%
HEHEAFRIFER= AR RH B X 100%

2 SEREHH

2.1 #EFMH LS LG LY BERKEBGENERTHFRI X S E R
HAMEREREEGR D. B8 0ETEHESENEREE, 5—H2aeE e,
1 000 mg L' H#R BEXT B AN AT L B BB B8 T 500 meg-L ™' . AR ZEE B A X B R
Y ZRESFIEE R . Rl JIMEOR, HHRAEHTHER M, MEERMEZERE/D.

%1 #ARRFETHNFENRLBPHEENEW

Table 1 Effect of streptomycin treatmeat on germination rate of wheat

R/ %

HHEH R /mg+L~! tﬂﬁ$/% Ek¥$/% Percentage of plant
; Germination rate Albino sedling rate .
Genotypes Concentration developed to maturity
1994 1995 1994 1995 1994 1995
R1 0 94. 80 91. 00 0. 00 0.00 88. 28 90. 99
500 84. 00 82. 80 8.57 50.72 91.58 94. 93
1 000 62. 40 68.70 30. 77 55.02 83.48 91.99
BAUS3338 0 90. 33 93. 60 0. 00 0. 00 83.56 87.18
500 63. 56 67. 20 17. 65 60. 71 87.41 75.81
1 000 54. 67 56. 00 21.95 83.57 91. 06 54, 64
BAU92 0 92. 80 0.00 28.02* "
500 72.80 6.59 68. 68
1 000 62. 80 17. 20 46. 50
BAU9S 0 95. 00 87.71 0.00 0. 00 85. 26 92.35
500 63. 60 72.30 28. 30 65.15 69.18 67.22
1 000 57. 60 60. 40 45. 83 75.50 56. 94 59. 60
BAUSS-500" 4] 83.10 0. 00 73. 65
e 300 76. 00 55.79 48. 95
If":h}?"' 0 83. 70 0.00 71.45
1 000 62. 00 69. 68 34. 84

*» RPREEIET Indicaung repeated treatment; » » HEFHEFE Serious freezing
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2.2 HEXAATVERBETTFYHATAR

2.2.1 ARERYNFTHR HAHBELEBNEMNHF AEKHFHEMIREELT —2
HAMTEBERTHRANBIEEAT . M1 RSB T/ B EELE 0.13X107°~
7.41 X107 Z [8] , A AT R FA LRI, B{LIEFE 0. 40X 107°~22. 22X 107° , AN [A]
NEZEFEAHEBRBBERF ML RBEAFTHRATHEFHABRER(E D . HEUR
SEERUEARAETRBAEERI H0.52X107°,BAU92 34 4. 23X 107%,BAU9S 4 3. 48X 1073,
BAU3338 34,0 0. 97X 107, F/NE 5 & CA8131 0. 23X 1072, FAA AR /N3 K Bt
HE RN AR ,BAU2,BAUY9S 8%, BAU3338.R1 fil CA8131 BURMHIK =,

%2 RPRER/DBEMTHHEYR

Table 2 Effectiveness of streptomycin in inducing male sterility in wheat

BAU92 BAU3338
WHE/mg-L-! F6 Ms* PS* MS PS
| P Twu mwa wn wa o RE BLE - A AEE
Concentration Year lation No.of Mutation No.of Mulation lation No.of Mutation No.of Mulation
plant rate plant rate plant rate plant rate
4] 1993 12700 0 0 19300 0 0
1994 52 0 0 671 0 0
1995 1300 0 0 3660 0 0
1996 8160 0 0
100 1993 16100 0 0
500 1993 7800 34 4. 36 17 2.18 12400 10 0. 81 12 0.97
1994 135 1 7. 41 3 22.22 735 2 2.72 6 8.16
1995 7500 9 1. 20 16 2.13 7500 1 0.13 3 0. 40
1996 5100 3 0. 59 2 0. 39
EH{E Mean 4.32 8. 84 1.06 2.48
1 000 1993 8400 4 0. 48 16 1. 90
1994 247 1 4. 05 2 8.10 2034 3 1. 47 4. 42
1995 4380 18 4.11 17 3. 88 6720 2 0. 30 6 0. 89
1956 3060 4 1. 31 4 1. 31
F11{E Mean 4.08 5.99 0.89 2.13
B Mean 4.23 7.70 0.97 2.30
BAU95 R1 CAS131
W /mg-L! R MS PS MS ek MS
B Tow BEE AE BEE 0 gl WEE  Po- GE  REE
Concentration Year POPU- No.of Mutation No.of Mulation P No. of Mutation  lation No.of Mulation
lation plant rate plant rate lation plant rate plant rate
0 1995 4860 0 0 1521 0
1996 8100 0 0 8280 0 5760 0
500 1995 6600 25 3.79 16 2.42 1392 0
1996 4860 19 3. 19 2 0.41 7860 2 0.25 7392 1 0.14
FHH Mean 3.85 1.42
1 000 1995 4920 25 5.08 20 4. 07 1011 0
1996 3600 4 1. 11 2 0. 56 6320 5 0.79 6284 2 0.32
F149{E Mean 3.10 2. 32
B Mean 3. 84 1. 87 0.52 0.23

* MS E2 B AR H MS for complete male sterility; PS ¥4r ¥R H PS for partial male sterility;
* . BEERBLH 1073 The unit of mutation rate is 1073,
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2.2.2 AEFHLENEINY #SHBEATEAFAEGMHERERS EERTFHENE.
JLAE ] M1 AR AR F BRiEE 2 BAU3338 7£ 0. 13X 1073 ~2. 72 X 107%[g], 1 0. 97 X
1073, BAU95 7E 1. 11 X 1073~5. 08 X 10 *[], 1 3. 48 X 1073; BAU92 #£ 1. 20X 103~
7.41X 1072 8], K 4. 23X 10 A4,

2.2.3 ARAKREMREYRER NBLEERFAEMAARAFAEZRBPYRE ML R
HEEERE ., 500 mg-L7' 1 1 000 mg-L ™' PR KK E L FEEE T EF HRIFERK LA
BERF. 500mg- L' M 1000 mg L' HAHBERELEMTTL2ERLIERETRE
BAU3338 14355 1. 06 X 107°F1 0. 89X 1073; 7 BAU92 #4> B2k 4. 32X 107°F1 4. 08 X
107%; 78 BAU95 14> 5% 3. 85X 107°H1 3. 10X 1073;CA8131 F14+ 5% 0. 14 X 1071 0. 32
X107°, {HA 1000 mg L~ "0, W R TR A A LE . LA, Bit, @MU
500 mg-L~'f AR IR R HEH .

2224 BE_AMEEFZRTHRE 1995 FRHESEE BT BAU333 M2 R, 4
5 000 BREVBR A PR R BV ER EHR . X WAL S BAU3338 M HEBEARABURE X, 1996 1
BAU9 M2 REEAH , KRB IF ERERE ., BEHELRETRIBERE 2. UX10EH (F
D, AEFHFREHBEER AT M1 AT, BETERIBEEERTEET 3.76X107°
~6.02x107°, A, BERFHEHERTEAERE. FerEM2 RBEFEAGFEAA
HWHEERER.

%3 ARERABTHE1996 )

Table 3 Effectiveness of repeated treatment by streptomycin(1996)

BAU95-500 BAU95-1000
S g L1 BEAH HHRH
) 7.9 Male-sterile F:37.9 Male-sterile
Concentration Population 34 BERE(XI0™YH Population ¥ BEE(X107Y)
Plants Mutation rate Plants Mutation rate
0 9180 20 2.18 8940 17 1.90
500 3720 14 3.76
1 000 2160 13 6. 02

2.3 RAEFFTMIARMMETTRGR I KO TRNE BELURBEUHATHEBENE
ERI KBS REERKRREBAR, AEHEERE LERREGE O, BELRBEER
BT TEEEARTREFEHPFITK EEFERAFH, ERURENE. BENETY,
BB RRE, BEIWER. BEXLBEUEARTRTE S LRWBBRBELEART, §
TMERBEME AL L, XEBE—RESHBRTEXATEHK, EKEBH . A
BA, HERR TRSATENMNEERGIREDTENTREX. HEXHESRKEAER
BRI, B —EHETRE RN AR RNE, ERRAHL B EE, %
LHUEAFTHRPTHBERTREELRF NS REZRE K. BAU 95 #1 BAU3338 F8H .,
294 40%~50% , ST RREERE BREI R4 LREK, 7E 2. 75% ~ 5. 59% 6] ;BAU92 HEHER
B BERERED,2955.55%~11. 11 % R B A EHRE L ELERT, TE
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25.82%0~74.78% . XRVEBRFEEF P EERATORMBER T HESTHA
BE. T2BEEAERRERYEXSLERU#E - P RATHESERATHE.

®a SREED M RBERWARSERE NIEHER (1995 )

Table 4 Agronomic characters and fertility of streptomycin-induced male sterile plant in M1 generation

o ﬂ‘iE~ e - I 3 S e ERAR EHPE BEH BXELR/KEXLELR/%
Geno- /mg-L7! KA No. of fem  fem No. of FAB IR Kernels ! ! ! !
Concen- Type of Plant Spike . Abortive Kernels in  per Seedset Seedset of
types tration  sterile plant high length spiklet spiklet base flowers spike of selfing backcrossing
BAU3338 500 FS 1 40.00 6.30 19.00 3.00
PS 3 52.00 0.00 18.75 2.50 4. 00 8.50 11.76 29.41 64.71 82.35
1000 FS 1 41.50 6.50 16.15 3.00
MS 1 35.00 7.50 18.00 2.10 2.94 2.94
PS 6 47.40 8.50 17.64 3.00 8.25 11.00 30.41 39.98 76.93 88.21
CK N 10 50.50 7.95 18.60 2.50 24.70 30.20 76.95 93.69
BAU95 500 FS 11 49.41 5.69 18.37 3.16
MS 14 51.71 6.01 17.76 2. 65 0.13 0. 42 4.66 5.59
PS 16 51.90 6.76 18.41 3.51 9. 33 10.52  30.31 33.08 46.39 50.29
1000 FS 10 47.00 5.83 18.11 2.33
MS 15 47.70 6.15 17.90 2. 40 0.24 0.76 2.78 4.39
PS 20 56.20 6.60 16.95 3.10 10. 26 12.08 32.90 35.45 52.86 58.57
CK N 10 67.50 6.40 20.10 3. 50 21.20 24.30 63.94 74.91
BAU92 500 FS 1 46.00 6.50 16.00 2.00
MS 8 45.74 8.58 15.63 2.88 0. 46 1. 80 55.10 74.78
PS 16 47.00 8.07 18.00 2.79 14. 69 17.85 41.14 51.59 58.54 62.88
1000 FS 1 45.00 7.00 11.00 2.00
MS 17 48.31 8.09 17.56 2.75 0.73 2.44 25.82 31.12
PS 17 50.75 7.57 16.29 2.59 12.43 13.71 37.84 39.82 63.60 68.48
CK N 10 55.60 8.10 17.50 2.30 27. 40 35.50 90.79 119.83
CA8131 500 FS 1 73.00 8.00 18.00 1. 00
PS 14 74.74 8.31 17.18 1.92 16. 00 20.94 50.38 66.00
1000 MS 2 74.50 9.50 18.00 1.00 0. 50 1. 00 1.47 2.94 48.53 60.29
PS 27 75.30 8.70 17.23 1. 32 13. 54 18.04 42.54 56.70
CK N 10 74.78 8.60 18.30 1. 67 30.19 39.85 90.79 116.83

» FSEHERH; PSHBOEERE: MS BEEAHE; N IEH . FS,PS,MS and N indicating female and male sterile, partial

male sterile, male sterile and normal respectively

24 BHEFATVEBETHHORAE S X 1993 M 1994 ERFEHBERBZTHEH
EUHAEREERLEEEZMERZ, AT RATENRETHN. EREW BB XX BAU
1 BAU3338 Rl T RFBEF RMEERETRE ., PSR EERERENTER,
BEMMERS EHBFH T TREMNEERTFREGE .
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5 SARRNTRMATREESATEER

Table 5 Fertility in progenies of male sterile mutants

Ak it Generartion Efc 3 R RAFK 18 Generartion HHAR
Mutamts BC; BC;,B|F; Type of sterile Mutamts BC;, BC;,B,F; Type of sterile
93-285 F S RGMS 94-11S F S RGMS

38S F F NH 128 F S RGMS
428 F S RGMS 138 F S RGMS
468 F S RGMS 518 F F NH
568 F F NH 528 F F NH
598 F S Al unknown 538 F S RGMS
608 F F NH 54S F F NH
63S S S DGMS

64S F F NH

* F 9] H F Fertile; S 28 S. Segregation;
* « RGMS BRYE# K E . RGMS Recessive genic male sterile; DGMS B#:# A& . DGMS Dominant genic male sterile;
NH 3E#EHR. H NH Not heritable

3 ifig

HACERBEREVEERETEFHEIER KD, B — 2 5 804 [ A9 458 7 348
HEEHAREERE ARREREZA BERESFENMAR/DEEER LFRERER
BREFBHFMERE M REETTFAEE LR, B8 M2 REES, NEF SN
AEH . BEEEAEFRBEERS KNSR RO A X, BAU333S 1y M2 Bk Pk
KIMEEARF#,BAUS M2 REAEP BHLERBEREE, 55 M1 RME, MHEA
HEEFEFRTTESETNR.

AR N EREFANEBERWRERREFEREER ERRLANNEERB S, KE
ARIMHERWAHHBES THEMF, B8R HKFEYE T BAU3338.BAUI2 Al
BAU9S, RIF A MFEM B RMREHE LHFEER,BAUIZ f BAUS WHBRMEHNET
BAU3338. S MAERE RAH MR ERE AR £ FHE K, BAUI2 1 BAU9S B, 1
BAU3338.R1 f1 CA8131 B ARH, XSG EFHTRNERK/PMEERBMIHAE XK
BERFES KA RGRBEAZARTHEEMNEBEEN AR L EEESE—EHPIT.

BEERBEEAERTHEE AT RRBEERATERY G RN B EH
HENME .M HLZmBES TN E .. fE R REXREYROHBG, /&8RS
EARE L, B A RN R ME BRR . B R EAEED, BT YRBEETRERAERS
EEYHMBES SRS ERERERFN TR, LR FHZ SRS REMEE
T EBFELRAMUEHATIRERFBHE  EHENETSHERER. EdHEER
BEHHEETIEREZERIT RS, — B RTFRERTRENER, X EE%R
BRAMKRES T DERGE B, AHB R BTN —FAE/ NEREER TS
7.
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Study on The Antibiotics-induced Male Sterility
in Wheat (Triticum aestivum L. )
I . Effectiveness of Streptomycin in Inducing Male sterility

Liu Zhiyong  Sun Qixin Huang Tiecheng Wang Lijiang
(Dept. of Plant Genetics & Breeding,CAU, Beijing 100094) (Changli Seeds Station)

Abstract: Both cytoplasmic and genic male sterility are useful for wheat genetics and breeding. The
effects, possibility and reproducibility of Streptomycin in inducing male sterility of common wheat
(Triticum aestivum L. ) were studied for 4 years at Beijing Agricultural University. The result indicated
that the germination rate was seriously inhibited by the treatment of streptomycin. Many chlorophyll mu-
tants such as albino seedling were induced by streptomycin in M1 generation. The induced male-sterile mu-
tation rate was highly dependent on the wheat genotypes, the restorer line has shown to be less sensitive
1o the streptomycin than maintainer line although great difference was also existant among the maintainer
lines. No significant difference was observed in using either 500 mg+L™"' or 1000 mg+L ™' streptomyein.

The induction of male sterile mutant in wheat by streptomycin was highly reproducible in different
years for the genotypes used. Male sterile mutant rates in M1 generation vary from 0. 13X 10 'to 13.07 %
107, depending on the genotypes. Higher mutation rate could be obtained when the M1 seeds were treat-
ed with streptomyecin succesively.

Key words: wheat Triticum aestivum; male sterility; induced mutation; streptomycin



