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BUER AILEEW={&#F (20=10x=70)
BIBIa SR TR e

FEE& HRR

CNTIAR A K2/ EFERT, HITHE 611830)

BE ATFEEREME (Roegneria pendulina), MWME (R. tsukushiensis var. tran-
siens) B H N TAREHMF N RST T 4%, B S0 A et . 45 5 R IR0 %4
R AN TN ER, RAF R ES BN A TEFRE: YRR OEhReRe h%E
AT0, HEBHRMAN. 6,041 +26.21 T +1.520+1.59F+0.02V. B-RUMEEN e
REBEAT0, MBIEAET69, MBS RBESFA: 4,16 +27.33T+0.500+2,16 NF14,79 |
26,26 T +1,130 +2,13F. 5HIBLaERMERAL, ROEHEE TN BN RAH B
Keg#ad, ARBESH AL AT HBIMERRE R ENES BN K, KEBRMSs B HRT
W, RoEHNEERSATRARENKSE, HIEM AT Ra REL TN H54.4%64,0%,

XA STEMWE: MR ARz WIEE: Rakd: @hy 7Y

EZEENTEREEBESSEEDOELIBIEEFSEENERDY, A ABERSH
MBRE—EREXRANDH, ARERERRARIMUREERENRM, HHEEEANE
A MBI RFEETERRE R LAY .

U EE ( Roegneria C. Koch. ) Z/NEik ( Triticeae Dumort. ) (¥ £ 154k FH
BB, REMNERER, ZERHSAREAATREHN _FAHEAMHBS, HAMYY )
URRANAEG T RBEIRARL, RaknE SR it—HREERH O, BRERERE
ERFOTRABTIONM VY BREXEMURAIKETFHVEERARE, BTZBE
VIFZRANESZEARRE, BMBERENHZAEERARZOBEREEL, WoH TRE
BRI BME (R hybride) ZRHMWME (R.  tsukushiensis  var. transiens, Syn
R. kamoji ) S EMME (R. ciliaris ) RRFXTR 4 B XHEHER KROEBRY
ME (R. mayebarana ) MR E S B AN (R. humidorum ) Zfﬁlﬁ’ﬂi’i%%ﬁ[i[o
o, EZEEFNEEZETHEAT KRERAZMEAEZBETRAYHORERA, XEAT
WiIFAMERZ R B RMEEZBRBRMANELPHERIER,

AXHEMERBYTAF, WM (R. tsukushiensis var. {ransiens, 2n= 6XxX=
42, SSBHHYY ), £ E#MMWE (R. pendulina, 2n=4x=28, SSYY ) RHHRMF ,fIXN
TEAOERENEERTT o, BERENSELENMARMEFREENEZE,
HMEFRemEtng R8E, :

S
(=) XBHH
AWEY RAT R RH FINREN R FIRATH LR, SMRERERLEL,

SRR R AT & R ERKAR IBPGR %,
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R XBMHHEXRE

R Table“l.,chper_imental materials-and their origin

Taxa No. of accessions 2n Locality Collector
Roegneria 86—155 28 BRI, R HEWE, FER
pendulina "~ Xian, Shannxi J.L. Yang, B.R.Lu
R. peﬂduliﬂa 86—156 28 ﬂﬁy %‘ZJ‘H ( ]ﬁ] i_ )
var. pubinodis , ~ Zhengzhou, Henan o
R. tsukushiensis 86—143 42 i, (HL)
var. transiens - - Yaan, Sichuan

xRl MEARATEN_EBHESHER
Table 2. Results of interspecific hybridization and
colchicine treatment of F, hybrids

72 #» . . oK MgEALE e e
mumma Awx HFOEF p gy Nk EX R OF
Florets Seed set Germi- No.of Fy plants %Iinph.l" Seed Germi-
) ploid set mnation
Combirations pollinated - : nation treated with SRR
: No.. % -No. % Colchicine No. & (%) (%).

R. pendulina
- X o 1201 125 62,2 * 388 30,4 - 30 3 10,0 68.5 82%

Ritsukushiensis
var. transiens -
R. pendulina
var:- pubinodis
X 112 95 84,8 4 4.2 3 00— =
R tsukushiensis
var: transiens

RN %MBTRKRRAKE,

*20% of the germinated seed had either roots or shoots.

BEHSAAET ORI RENET T,
(=) A&

L, #ERRAPELEE, NEEBUEHTALERF ER, 2 RERURBEIBEY
BEEW. SORERRRMMTHETRZELE, RAATFRETTRAGZT, BHER
METHERNINEZRTHE, AARMEFE, BOEHTAN. BHHKF4—5H
W, BESAEMRERY, BRTRENO.05% M /RWBMKE RHHE 17 B & it
H, WA, BEHNST(E1T)e B—HMHF, ¥ ERER LR, Ltmk
EMHFELST . HREEDEMEOR _MEEER, LHARKSEE, HTREGE KK Kit
EXRHRE, THEY, MEEZARTEE, FiFHFRRBREY,



3B AEES BURR-— ALSRRfFECn=10x="0ONBRF X FIENIE 233

2, mpaFEoM, HFHF,. X
T RE AR R RR Y
) i #% Hslao 55 U7 A 809 B
BRI i O f7. B RE
a- RN ETKEE W T &b 72 6 /)
B, SAFEET0.2% Wy B AR
i, f£0—4 CHRIFTRM—2
MR E 2 BINERHARIL Y0 2
K, TEASUHIMIE: B W I Jro %R
A, ZFE R A5 AL TR Rl
B, RYHMETEHKIEZ N
OO UREEER « S5 ¢ iEFG =1 ¢
3:6), £0—4CHIEELAE B
THEZ A/NRTEHRE 70% (1 1 F
o, TR R ED24NN. 4
FHA e o DIEE BRI K PE 4T (Snow's
carmine ) #4771 (% 50k Ak
PP @ A MIESE o lF, 1R
LW ECKIER ) . BEPTE:
B THESPOHEBELREM
Barh, fE62C (£ 2°C) WEE

H1 ARRAE LS
3 I/ = B
FREAS/DE, AEETERLR A, #EBWE, B, WIfEk: C, ML, LHR = 2cm,

J— 1 3 A V=] i
#TF0— 4 THMETR (RS Fig. 1. Spikes of the parents and amphidiploid
% F, BT ER8—8 A A. Roegneria pendulina; B. The amphidiploid;
ﬁ%é?&%*%’}i% ). BEEN C. R. tsukushiensis var. transiens. Bar= 2cm.

LSRR P HTE . £
B (PMO) @i 3 MBI Lk e B A, XTI BB IHTEX A4
24T,

3., HWHM. WA, B EF RRAFARIERB L EE (cotton  blue ) 7K i
i, SIERRNTTR G, N EREMHIEFTHELRNL T, HEG U LI &4
RO AR A

A, R R AR IR AT T R R N2 AR AR 5,

(=) HEHEXER
SNRLAGHRBN T RMFF, HRZELRERMWERERLE 2, REAEH86—
156 X 86—143 BRARLLR G, HRSBRMAFHAMER, & H FRBILC4.2%), Az -
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AAFB ARG E,; B—H486—155x86—143M R L RIEME, BERMHTXEH
W, HEFRURE (30.4% ), FEBKHY. RMEKOBENTICEZE, KAEER
REMPERTHE, FOUHOMREAT LRRNI A RARAT BHLRNOBE. R
RRFFABAN LRBSZRE B,

(=) 0 F o dSdndtmngR

A BHROKMBREEG AR, N 1444, EI86—155 x86—1433K18 8 i & kB
IR A5 R, B BB SR 0%, H—ASBHKMRA RIS &8
B (F2). EROGAEEKEL, BEkS RBSRARFOEE, ERKRE, &
RBEERERS LRANBHRETH EBUE ( B1), FTRLEE, Ty
68.5%, MTRNENK, HEFEH2.0% (X2). AEKRARAT 6 Mot
MBERH 7. BORRBRMEEORAS RREL, BEKATES, M, HOHEK
BaRhka, Hy, TALIEREERESE, '

(Z) HNERIERE NS

1. 24 F eymp®, BAEASERMHF OREA K BiH 2n=52=35, HRKS

3. REABM]NE, #PAR_EEHRaEad
Table 3. Chromosome pairing at MI of the parents, F, hybrid and amphidiploid

* N W% @ﬂﬂﬁﬂ%ﬂ
X B R m K % e &k AR R X%
Parents No. Chromnosome configuration '
and Cells Chiasmata
progenies 2n obser- | 1 I N V  Jcell
ved Total Rods Rings*
R. pendulina 86—155 28 50 14,00 0.26 13,74 - - = 27.74
(14) (0-3) (11-14) (25-28)
R. tsukushiensis var. 42 50 0,28 20.86 0,46 20,40 — — - 41.24
transiens 86—143 (0-2) (20-21) (0-2) (19-21) (39-42)
R. pendulina o 9.88 10,98 3.2¢ 7,76 0,37 0,51 -~ = 21,33
X R. tsukushiensis 35 54 (g 17) (g_14) (0-7) (0-14) (0-2) (0-1) (15-28)
var. transiens
W15k
Amphidiploid 70 45 6,04 26.21 5,25 20.96 1,52 1,59 0,02 54,87
(Ist generation) (1-15) (21-30) (2-11) (15-28) (0-3) (0-1) (0-1) (44-52)
Rk
Amphidiploid 70 21 4,16 27.33 4.87 22,46 0,50 2,16 — 58.43
(2nd generation) (1-14) (20-31) (3-11) (15-28) (0-1) (0-3) (43-66)
M fEHk
Amphidiploid 69 39 4,79 26,26 6.82 19,44 1,13 2,13 — 55,59

(2nd generation) (1-14) (21-30) (3-12) (15-27) (0-3) (0-4) (44-64)

e

——

*Total —ftka¥: Rods #E41&, Rings B ik,
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AEBATERE. LFAZE
RE TN R XS, &
RMF RS > UM
HWEKIL.1F111.0 4 Z 4
th, BREFXL, HEKX
BRRMN AR, B
TR ik X BOH1T. 6
21.3, TR BGEA
481 AH8SSYY fn SSHHYY
L2 8 gk deFh Fop e &k
S AHSSYY,

2, ot RE L
WA AR RS 40 i e MR
FB, HPaAEE N2
10x=70, REI 2ARE S,
eth F gk, B2, W_RBHOREEBS
BEASHIBERTRAM Beetk RO 470 (A %69 ( B) MR 45k, HAIR =104,
B WAT R B Fig. 2. Chromosome morphology of the amphidiploids
WEI K .6.04 1 +26.21 1 + with 70—(A) and 69— Chromosomes (B).

152X +1.59W +0.02V, Bar=10u
“HEEREETEEAREI0], XEHBREKRE M E R 4,671 +16.311 +4.67H +
ACTNH LA B KNER, ERESH AT TR MR EREAK SE (H4A) R
HEHRMA (E4B) , BIIKWRENHNATHRERTHEAENE BRGH &
87.19% IO 4> R WLEE B T BRI TE o

3. BoRMoiEtkegmid, BRNCMHRET=EORHT, R £ NERERAGN
sk EE R, RER =70 K, EE K 2n=690 Mk (EH2B) , AXRR
SRRt 20 ="T70%0 21 =698 K — bR HIT T MBH R BZRWAFHRK RIS HMN
MBESEREBEUC(ES ) HRE 5 R A RFH Jy, 4.16 1 +27.331 +0.50H +
5 16WA14.791 +26.26 1 +1.131 +2.13V . ZHABREBHE S 1530 1311, B4
Fo S e € 32 X84 B K58, 43%155.95, SRR MEERBH AL, AT B HAT
T R BRI G R ok, 87. 5% AT 4 flar v WEE 1 -5 WEFREK,
86.29% MMM RIB R E R 1 — 4 B (B 40, D),

(W) FERETEERBOEFERT

BEBNEGED TR el RESEBTER, MAMFINEERT !,

EHERENEERELRN_GEERSBIARKBEORE, RRREGEOTRATL
M 8558.3%, HLRA68.TY (K4 ). BTRRIMGHIER TR AN RERY
AEFRER, SWERNTRAERSTHA0.4% CRERATATH ), HIERH50.3% (&
BAT6.19% ) o Wt R BE OOV F LM B A A0 IGHE 45 45, 133K BLF 5 Bk &
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B Ak BAH HEX
B, HJ9defakEE AT0R
Bk, HE %8R K
(%4),
oo

ZE RN RMtE—P
WERENZE R LT R
AIEE TS EENME, X
BERZERZEE T ML
RARE Y, EMREE
SOBPTRRTE L . B
BRHEEERGEEY (S8
HHYY ), /iZis 6 T
hE, SEgEfmAAR e,
HERNEALEF RS FE
Bty (SSYY ), 4%&Frm
H., BAMERE 1, B
MESHX EF—ENE
BRI, MEWRDMZEAR
REBEG T, EARE
ATHRA=EMERM, &
LR HFHR R (HSSYY)
REAH, HER Z#F &
(HHSSSSYYYY)rhE#
BETRABENKE, §
e B A R E B LRI
KFE, mENERPHALE
— R, WMHE J§ ( Le-
ymus ) MEXEFERE (Elyt-

S22

H3 M _fEk PMC g#53 MI ek EH 5
Fig. 3. Meiotic pairing of PMCs of the
amphidiploids at MI
A, 20=69, 11 +280 +3Vy, B. 20=70, 71 +290 +110;
C. 20=70, 2I +280 +31V; D. 2n=70, 1T +270 +1H +3IV.
Bar =104

rigia) MR, ENEHRNEEREATRTOKT, BERFER 0 H HE
P, PR ARt (RIS P XE B R 4,671 +16.311 +4.67H +4.67F, 5 2 41
b, BRERARE SRR AN A AR BO0E BB, TiLNko kR BE
fE, XUBLEROEN BT BEKT, Bl “TaEp” ©F R 5 R s T ek
BRI SRR A 2t XA TR RS A A R LR R B E
BXH . TR AN RR S BT Y MEE — R H SRRk, LIBT86.2% 645
Hr BRI T ME R SRR, BERI A RTBREADNIY% . B2, REHRNER
RUEM BT RETRHEEE TEKT, XHHRCHERENTOMER G ETURE
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R4 FEEX AMEREN_EERNEHEERNETE

Table 4. Pollen fertility (Pf) and seed set of the parents,
F; hybrid and amphidiploids

3 N by B R 2
& {t R B L NI %o
Parents 2n  No.of pollens Pt No. of floret seed set
and observed observed _
progenies No. % No. %
R. pendulina 28 179 150 83.8 100 91 91,0
R. tsukushiensis
var. fransiens 42 135 151 82,2 100 92 62,0
. 13 O 35 400 1 0.25 3000 4 0,02
(F1 hybrid )
Ak 70 168 98 58,3 262 180 68.7
( Amphidiploid )
BRRZAFK
Amphidiploid
(2nd generation)
Am—2—1 70 214 160 74,7 138 105 76.1
Am—2—2 70 138 73 52,9 144 93 64,1
Am—2—3 69 107 43 40 2 258 93 41.6
Am—2—4 70 151 51 33.8 212 122 57.5
Am—2—5 70 102 43 44,1 168 76 45,2
Am—2—8§ 70 168 95 56.5 126 90 71,4

X= 50,4 Xx= 59,3

—

AN e € Ay dple 2 w0 TG O AL BRI BT A A IR RK,

FEHFERNEN

A TN ERREEEEYS RA

NEBRRY AR NE, REMBEEROEDEMIROE KL K E, MEZE
R KRB R 2%, W, UK B ( Agropyron cristatum ) | & 1= F (Elymus
sibiricus ) L Je (%5 ( Leymus chinensis ) &, RERFTFRMN ERILEEE YD, B
ARG IEANE S, Xk amEl, LRAERKREMERNGESES T HE
TR Fe MHERG TR TN EE PP, HE, TRENEMHEFD, TEH
B4 BB AR SR N R 2 B R M e h i e L A g BRI TR, SHRFTIR
TAEED R, E2RARCERME A, Xl TR AN G AT REREN 'R &
o XMHEAEE—EWBENE, mBEEL LMER EURTITN,
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B4, WEEMRESHAT, ALFIEA RS
A, BEABAIKI4 36 RSGEKRSE
B, B¥AHAI RGLERaksrBRERENGE
C. BMABRANFHWERRERE,
D, WAk hiHE (1 —8 ), AR =104,
Fig. 4. Meiosis of the amphidiploid at
AJ, AY and in a quartet
A, Chromosome 34+ 36 unequal segregation at Al; B, Chromosome
unequal tegregation in addition to laggards at Al; C, Laggards
at AIl} D. Micronuclei in a quartet, Bar=104,

$ ¥ X B
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CYTOLOGY AND FERTILITY STUDIES OF ARTIFICIAL
AMPHIDIPLOIDS (2n=10x=70) OF TWO
ROEGNERIA SPECIES

Lu Baorong and Yang Junliang
(Triticeae Research Institute, Sichuan Agricultural University, Dujiangan 611830)

Abstract Cytology and {fertility of Roegneria penduling (2n=4x=28, SSYY), R.
tsukushiensis var. transiens (2n=6x=42, SSHHYY) and their artificial hybrids (2n=
5x=35, HSSYY), amphidiploids (2n=10x=70, HHSSSSYYYY) were analysed and
compared in this paper. Meiosis, pollen fertility and seed set of the two parental
species were quite normal, while those of F, hybrids were abnormal. Meiotic
configuration of the amphidiploid which prossessed 70 chromosomes was 6,04 ] +
26,21 +1.520+1.59V+0.02YV. The second generation of the amphidiploid contained
70 chromosomes plus very few-individuals having 69 chromosomes. Meiotic config-
urations were 4,16 +27.331+0.50X+2.16F for a 70~chromosome individual, and
4,791 +26.26 I +1,13X+2,13F for a 69-chromosome one, respectively. Frequencies
of bivalents in the amphidiploids tended to increase obviously in comparison with
the expected chromosome pairing model of the meiosis. Lagging chromosomes
were observed at Anaphase I and II. Micronuclei were found in most guatets of the
amphidiploids. Fertility of the amphidiploid was examined to be rather high with
an average of 54.4% stainable pollen and 64.0% seed set, respectively.

Key words Roegneria penduling; R. " tsukushiensis var. tra=siens; Interspecific
hybridizition; Amphidiploid; Genome; Cytology; Fertility



