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£F (Setaria italica) Chdn x ERFIR
fiiﬂﬂwﬂwe'WsrﬁMQEEF%%EF%ﬁF
F, KI=£7E

BE Bk m&g L A

- (hEBEBE A AR BTIIR,  BFHEE. 7121000

IR LR BEM

(TR BRI
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| 19894F, AT T AT (Suaria ialica) Chdnx. 3 A BRI (S. faberii) 1R A 3AAFIE 1
. HBMOERNTE 644, BB 264, N UKRE. RESSMRERNEE BT
KBE/MER, BREEEEZTIRA. SHSLAARELEE, RPHHMRRERM, &F
F, B3 € k0 0=4x=36, LR MMARMBA R bH I RAKRMREY, REKNEY
(18-2)I+(13—O)MI+O— Y+ (O-3)V, FPMRAKIBERER, BHERIER QN ERME/NM
F. BBWME. FRERT AUSBEATUEZE, MHEFSHER EHRSLEREARE

AL TSR B,

k@A AT o BRRRE, RFESER &FH

BFRRELFEIERYZ— WTEFELE, ERLHMELT BRI AR
BEFEREE. RIESTZREEHRD. AREERRT. UHRERAY S ME LM (LR
BERAREEN) NEBASETRR SNEERER. IV EREHERAERT

Chénx KSR, EE%&?( —) BIEEEATEE LR, B R X
RRE, ERE. R, MREEEAEEEARLIHER; (D) EARKARESD
HENREERE A FHERT, UBGFERERRARE RERAREM. W AR
RALPHE B AL BUEATERANS F— 2R BEMERM, BRALFHEER
S 58 o ik TR AT A9 EERY AL .
OEENR, HARFHATEAE. ME. KECMSEYEERLEHPBRERA,
BESTERFRARD. RIT UBEUTHARE x &#F ERTH F o,
RGOSR PR T EREE, NSRS TEEAH R T KA B A R R IR T H
* BRARKMNFERERYBWHE ' : '
ZF)'C:F 1914 5R 17 B, 1924E3H 5 B?Xﬁiyn¢

455 (Abbreviation): BAG— FEZEY, BM(EFEFE), CTK(ﬂﬂBﬂﬁ%%?ﬁ), 24-D@E4- -—ﬁ$§7@)
TAA(BIRZ A ), KT~ Bem S ), TDZ(RERFER), Z'I(fik?)
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@9, APPUERAT Chdnx HEMBENGARIEES, B81T F, ARREH, FBLT
WE(in vitro) TAEEHA, 3 F BB TRAEHARESTE.

L # & 7 &

Fﬁfr?(S ltahca).‘ﬁ‘ali%ﬁfﬁffziﬂCHB‘JH{B?DBF%’(EE}?F BB (S faberii)
Ve AT 1989 45 8 A LAHTAR(RBEATLERE M 2— 3K, BEH)E 10— 12X
WIS, 2MEEG— 5T )M 1— 2R, REKHEA 0.1%HeCl, WHALE 1S 440, KX
HAMTHEERN 0.5— 1 ZBXNERMFHEMTHMAREKAT Y RN MS HRE
b, EREAERE 0/ A, BEBXEE pHEE 58, HFRERE 2512TC, i‘é?ﬁ)ﬁ :
1500— 2000 #75E]. SEfEHE 10 /et Y B /14 /et B

ARG 190 EESHRTRELAN, EREPRR TR, Fﬁfl%@%?&l
&, BRUTLARER, WEF, %ﬁiﬂ%ﬂ@ﬁﬁﬁ%%%ﬁﬁﬁﬁ B llﬁt%é%*ﬁ'#:&ﬁ
A HE

2%5&%%55}#5‘

21 ZEMYHRFEFHE

KERBFHEMERENT IR =ZREREL: (— ) BM; (=) BRIk EH 2,4-D
MERRENARIHRES, (SVRBREN 24-DNEREENARIREEEG (AR
D. EEMES— 10X, EFMHSMERERRE, SHEE 30— 40 XNEE. EBM
WAL, SR Q2 AMERMUBRIRKRE, BRIEFRP IR, ERMAMNREE D

BREEVURARERIIEEN LR WES_KEFEL, &iﬁﬁ% 3 7— 12%,
Rl EXREEFELOHEE
- . . Table 1 Gmnmﬂmpacmtagemdlﬂamt medm .

BRE o B TFEER % HER%)
Media . . No. of ovaries  No. of seedlings  Germination
' ~inoculated obtained %)
BM R 49 201y A 438
MS+2,4—D005+BA10 2 3 120
MS+24-DO0S+KTLO 8 - K _ 74
‘MS+24-D20+BA0OS 83 2 38
MS+2,4-D2.0+KT0.05 S8 0 .0
MS+2,4—D2.0+ZT0.1 ‘ 18 1 56 -
R - 264 B
MS+BALO T 9: ' 2 22
MS+TDZ0.02 - : 1 ' A1y 63.6

a £ BM L35 0 REHBRFEHRL
After culturing for 90 days'on BM, the pol]mated ovaries were transferred on fresh MS media supplmlented with
BA or TDZ 0.02°

b: (1) FEZRh  Hybrds

c WEREEKRRAHGAR
A lot of callus was produced at' the louer part of the seedling
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(BN, SERERF. EBSREREL, CTEALRNE, ENEBKEAR
MR AL, RELWALALL, REAMIT. £ BM BRIE L 00 Xk i #
SME RIS R — 34 SR EI AN BALOCSA 358/ #. TR ) 3 TDZ0.02 f) MS 33 3
EARIETE 30— KB, S0 9 MMEKIE, HhE | ARES
22 HMFREHEE |

KRB 22 K RIFTI, Hh U MRRES T RB A SRS RE L PBR
o, RA UABREATR. 86 F RS SRR, LT &H R RO
PBFERME B SR KRR WM, FIAR2 @R2EH, ZHE
WS BRAE SR RT, AR AT, Sl TDZ MG, BA k2, KT Ak
FRE. SRARESEKRRESHEH. TUHBHRMEMRE FHEHEER
BALO. TTZ0.2 H{E fSEAH1S IAACS B4R, BATREEHAN, BHEKa
B, WAWER B0 ETHAMKESRENNS. & TDZ002 B HRES
IAADOS S (ERMAAIE £, B/EKSTES, B ROBEMENEREMARLE, #
FHARREER 20 0K, BEKRAE KIBILERE H, |

_ £2 AEREEVRRHREEHEM
TaueZIlﬂuuuofdlﬂmhmnumonﬂnmpaganonmﬂgrowﬂlofseetﬂlngdnaimdﬁompouimtedovaﬁes

2 EHARR Ty (em) M B A% (%) R3]
Media ) Multiplication Average height of Leaf Rooting : Growth of
rate the shoots : colour rate - shoots

Ms 4 89 Wi 0 +++
MS+KT1L0 ' 14 ) 5T AR 50 ++t
MS-+KT1.0+IAA0.05 7 4l -t S 657 4+
MS+BAL0 _ ;] 25 %8 16.7 S+
MS+BALO+IAA0.05 o 23 Hi 2% - +
MS+TDZ0.02 - - 17 . 68 - B 2 +4+
MS+TDZ0.2+1AA005 31 ' 60 R 4% et
MS+TDZ0.2 . 30 ' 29 L 0 ++
MS+TDZ02+1AA005 40 23 #i 0 44

+ BB/ RBFKBIH R R E.
+ Small seedlings whose leaves are mostly curled and abnormal
++ HBNSELSHE.
++ Small seedlings, some leaves are curled.
+++ BEKIEE.
+ + + Seedlings growing normally.
e+ BRI
+ ++ + Seellings gmwing very well.

23 REMERSBH :
F, Wi BM L. AREAA 0%, ESEHALE, WEBAREH 0. M

BREBELE) . WHREH BB MS+IAALL— 0.5 g5 £, ARET A
100%. REEHER 15— 203EF FERE A= SRR, Fﬁﬁﬂwkfiﬁé’ﬁ?%ﬂii{ﬁ%ﬂ
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SIS, BRTEARER SRR L+ A (1) RN, BRREEL 95%.
24 2EFHAESWE
P M. MK, . S SROEHSHRTE, LEKAEKEDN

(N 3). ZF F OAERTIER S, tlidEk, FEREART LA, ZMF
£3  HHFRRERSSELR |
" Table 3  Comparison of morphlogjwl characters of hybrid F, with those of their parents

"R 75 ¥ _ ERmEY FFF A
Characters (8. italica) Chdn S. faberii Hybrid -
A ordmay plants i
plants
Culture Ordinary
_ plants plants
o () 37.2 1173 92 : 60.58
Plant hight :
% H () _
Stem diameter 2.54 38 4 1.75
w & (em) 376 ‘ 113 13 9.68
Ear length ' S :
#w # (am) '
‘Ear diameter 1.0 2.2 1.0 ‘ 1.58
=T 4 : 9 ‘ 9 6
No. of nodes : i :
- ARA 3. .1 1014 HESE 0 513 BEAK

No. pf tillers ) ‘
AMRIEH i 10 lé . 15 113
No. of seta spikelet - ’ (
NTERY] /N . 8 130 1-5 6-9
No. of floret/spikelet o ' .
ikl : 53 C 620 . . 242 90
No of spikelets/spike : o ) )
FH & (mm) 30 . o "
Grain length - ’ '
FPRLE (mm) 20 - 15 .15
Grain width ) ) . )
TREGE). 4.18 2,46 .32
1000~ grain wt. a o ' : '
* K R IERLEY , RE2REY - BEER, R E®
Inflorescence Panicle, spindle—shaped Qose cylinder ) Panicle, cylinder, close
¥ K e, WEE. sk B, HEE. iRk BITRSERIE AR TR
Grains - Yellow, ellipse the apex obtuse - Black, lelipse, the apex acute ?;mge :‘)I,’pe: ;*f‘Ol‘)":ims
I (mm) .
Length of seta 3 ' 3 10

* REEMN, B R 5BAME (Psudo- hybnds, mcioss of which is smilar o female parents)’

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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NERIERK, TASMIMERES, NEMBLYE BEEY. BEMH/ME 505
M TAF Chdn AIBRKT M, BE. 28 FOMEBRAEE SAMREE. F
WHRBERT, FHEN, HRUER—BMT. AEREREREOIERS R
BE . FRBOER KRRAREMTFHAOHE FHEI2E HTFRLAR(2465),
ﬁi‘$(418ﬁ)7_|‘é] TRGBE REKHNMEDTBE MEERE LAFELE. &
. A RSN FURLE, MREFSHR EBSRABRARTAL, T
&ZME%?BZJZE TS BT R AR
25 F, M@ I
MG S SABRRTE R W EDRI 1| HR SO 50700 B B
REWEATY, FATRE SEHNBRF, REKTHS Chin R, REALFH 24
BRAR BB JeF0 F IR G IRE0 20=4x=36( R —8). /NET BHMMRHS R
B LR AR IE R (BR ~9); (1) 7830 MR BrH T @k, TEEE) 29 1410
A 3= BAZYE, H-MERAE . BAH 9N 9 M RAE, (2) 729
PEMAH 1— ST, B DEREH B RHEN A (3) SRR
(£5133%) F 1— 3N EEIR -D; (9 FraMRTHE LN S HAEH
#2— 1821, FHRMEECH 0.1 136 ) WHAHTH IHHEP, Sk ZHkA
M SR BRI T 9~ 15 21, FIHN 114318, TELX L 11 MSIREA, & B
YA 26.7%, WF 4. |
ERBA B LR G R A B HUR N (BT —10), 3R, ZHIREMRIE ¥ 0 2
PRIOTIAR S B, S AT R 5B B4 o AR R LS
W‘ PIMR, A M5 R RS BRI 1 ROR ) 18 A6 U5 B
bk, XEHFEREHH B ROETFRABRT BG4
\ \ ’{ AR RS U R 5 BB . 0

REB B3 & AR _

BHO B E RS BB R E R, RRAMENER -

" b ERE BRI 4, BB H MK AN SERR
gﬁmﬁ';ﬁ’fﬁﬁfggﬁgﬁﬁg RNATF. EMREE. WEH. BT5 L BRXRHE S
Fig. |  Chromosome configuration in 2 B R IE R FrE mm, EmMmEsEE R T FHEHKE
metaphase 1 of PMC meioss of Fy was e g AL SR it T R R P R IE K

(Drawn scconing (o photomicrogaph) I, [E3ZET BB MHT.
. F4  ZHE =k OHESHSRBHPM A2HESE
Table 4 Total distribution of bivalent, crivalent and tetravelent in meiosis mentaphase 1 of PMC

m H I [ &

Item - . Numerical value _
+I+NV 8 s 1 2 B 14 15
Mg ‘ ‘

No. of cells o0 3 6 8 5 3 3 )
BHW(%)

0 10 2 2.7 167 10 0 6.7
Percent (%) :
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3 3w i

R TFREREARFMERERZ — MR RR R, EmARELAMMF. R
NER R EREARERLNE T, BAF Chinx ERMBENE BN TFEHTRIETEG
PlZR F RE S, X B AR S RRURT R R4 IR, X2 IR R T
BIRER BN — KRR R, T ER LT E R B 7% EE & X (Laibach,
1929, —fRikF: HHEHRT TS BENBELYINT ARGERTCRERNEE
#(Islam, 1964, Krus, 1967) 1. RAVER S BZERAREE 5, B 1 562 b 0 80 2 90 69
| BM g b RS T Chdnx BEMRBENERNTHEEASHY, #EEBRAM. Bk
HEBMTH TS HRAMIER T B UMERYRE. FUSNEMRF R R AN LEH. 5
FE, SRR NENEE, TESCENTEN SR, EERITNER P, KN
& CTK fy MS #5555 P H BRI M. HAFENESE— MY RM AT BM Eis
90 X J§ X B B 5 TDZ0.02 fE5e 5 F0AMEK. AP, XETFE A HE RS
PR B LM 26 R o, AL T B R A BR B E, MR BM L33 90 X
JG» — BB R4 CTK g3 set b EDAT 85 R B E

FEIZE R AR YR A RN —MEN, AT Chinx BRABERK
o, BERMEESR, B TRMF, 28 FOEERAEEMASE —RANTREZAK
REGFATHNETEHLHOBEERRZ —. B, 25 F L5485 (PMO) B
Woh IR AR REY, FEEREN HEN S P 2574 5450 5+ &0 H
B, HEARTEE INZHEM AN BME, TiH— LM NAE 9 MR 18 4
SR, SR R SE B S A 1 B S T LS T DA 9 S A B % LR B R G f 4
BRI S RN X R, ERF F hAs T Chin B FREFANRBERGHK
4, ZEEs R BRABEFREANTEALAKARRRER, HWEEXIE 42
SRFROEFATLAEN. ERITGUERY: ERABESATFHPAREXRORE
Az EHARRZLME, THEARBIER. FBESRH I AREME(— 18, HF
BECH ) WHH, HEREEARENFEMLGERAY MBS REREERY, B
B IS ANEME BREMTERARESAFLEARBSRERMNERT MK, EHi
WA T BMIBRE. TEFTENER B, OB SRS M ERZ SR
REBERATHREBEA L6 AR Ox=9) XLeiBit 9 fm x5 fa i 72 34 R IR B Xt
TRt T RS AT B SRR, BRERER, AE#E—5HR.

CMLESRRS, TLLELREARMAMERREANES, RIWEHRENREY
FRA IR BAR TRIERFF.
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Immature Embryo Culture of a Cross between Setaria italica
(Chd4n) and S. faberii and Studies on the Morphological and
Cytological Characteristics of the F, Plant

Luo Xin-tan Guo Fu-xing Zhou Jun-yan Ma Hu
(Northwest bistitute of Botawy, Academia Sinica, Yangling Shanxi 712100)

Wu Qun-ming Zhu Guéng—qin Ma. Yun—tong
(Agriculnwal Academy of Shaanxi)

Abstract

Immature embryo culture of a wide cross, Setaria italica (Ch 4n)/S. faberii, was carried out
in 1989. 22 seedlings were obtained from 264 pollinated ovaries cultured on modified MS me
dium with or without growth regulators, but only 11 survived after the second subcuiture.
"They were propagated into numerous plantlets and then transplanted to soil. Most of them
grew up to flowering. Results of E:ytological examination of the pollen mother cells at meiosis.
‘and observation of the morphological characters of the adult revealed that only 2 lines were
true hybrids whose chromosome numbers were 2n=4x=36, and whose chromosome pairing at
the metaphase I of meiosis were irregular. The chromosome configuration was (2—18)I-+(0—13)
O=0—-9II+0—-3)IV and the chromosome disjunctioh at the anaphase 1 of meiosis were also
irregular. Abnormal tetrads and mini—spores were formed and the pollens were abortive. The
hybrid F, plant was sterile and its morphological characters -were somewhat intermediate be-
tween those of the parents, although nearer to the male parent.

Key words Setaria italica, S. faberii, Immature embryo culture, Hybrid

Explanation of photograph

1. Shoots got from pollinated ovaries on the BM (MS medium without any piant growth regulator) 2. Shoots tillering on
the MS medium with TDZ 0.02 3. Shoots tillering on the MS medium supplemented with KT1.0 4. A number of small
shoots grown on the MS medium with BA1.0 5. Shoots tillering and- rooting on the BM 6. Plant lets were transplated into
soil and most of them grew up to earing 7. Plantlets 8. Chromosome numbers in metaphase of meiosis of F,were 2n=4x=36
9. Chromosome configuration in metaphase I of meicsis of F, was 141+8I+ 201  10. Lagging chromosome in anaphase I
_ of meiosis of F,, ’



FPHR%E: RF (Setaria italica) Chdn x 3B (S faberii ) Z2Fh4hIEIE B R 1
Fr R F %

Luo Xin-tan et al: Hybrid embryo culture of (Setaria italica) Chdnx(S. faberii) Plate I
) and identification. of F, plants

8

: R BA
L EBM ECEMITHEE, 2 4 MS+TDZ002 F#4H#; 3. 7£ MS+KTLO F# 4 8; 4. 7 MS+BALO LjE
MARENIEY; S EBMERE FEABEMER; 6 BRABOREN, 7 ARAEY 8 F BESR+
IR AER =36 9. F BESHTH 1 4I4+80+201 10, F, M REN 1 %5 ok,
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