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Cytogenetical studies on double monosomics, nulli-monosomics

and double nullisomics in wheat

Shoji SHIGENAGA
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YR & ¥ Triticum aestivum (2n=42) 13 A,
B, D ® 35/ X hkasRE6 %k (AABBDD) T4
5o a3 TAROYRalk X h kS, Sears (1959) WA
7 A B T A kIc 1A 225 TA $T, BV 2 ak®
THYaikic 1B 725 7B ¥C, DY/ aDFhic 1D
25 7D ¥ TORES &G 2 2l 0 Rk 4 2 X3 T
E¥5L5 L. EWLaxFht 1 ADRMEIRRER
L C2n=411C /s o e hilit o — e taffiii%) (monosomics)
LIRS, Fhe—xf (24) DHEGEEARBRLT 2n
=40 ITig o Tkl BEtafkii®) (nullisomics) & IF
S L7eAis TR 2 & ¥ 2l h o —Bfafi iy
5BV RBPEEIIGE SRS,

SeARrs(1954) 13 22 & ¥ §4Fl Triticum aestivum var.
Chinese Spring % f\ s CTEAFEOWI LD RLLE H D—
kit LOBROEEYERD Z LeliEhL .
205 bR PRI REINCE LR R T 720,
SRINC2LE ) R RBT D2 EAATE S, sk
ebh i gtalk FoBMENR kB L N, AUR
b gutatk LOZEERIZT- DR ERHAT D Z Lic
X5,

e blic Kinara und MaTtsumura (1942) 1%
Triticum Spelta (2n-—=42, AABBDD) X T. poloni-
cum (2n=28, AABB) ORIARIC X % FHAG 2 & FHERE
DB LDY 2 A OBRFRYHTE D 15T a-—~g-
5RME & 44072, Wakakuwa (1929) 1220 5 HO £-
Rk g (Tl 2n=40) ORTIREETT ARV,
%0 F2 3X0 Falc 2n=38, 39 7z & OYfafh¥in
THHIBRONTcZ L BE LTS, A (1962)
cXiuEz o -5k g-5EVERI1% SEars (1959) D
Eiutafkii® nulli-5D & nulli-83D M T 5. L7z
Hi o T Wakakuwa (1929) 07587- 2n=38 fiid 2 »
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¥ 3D & 5D oo Rufafk i KER U ic ZEB R A
iti#s (double nullisomics—3D-5D) Tk 5 Z Lic/ 5.
¥7c 2n=39 ORI 2 &0, —Hi% 3D Bufalk
—xt& 6D Yetafko 5 B 1 A% /KB LK (nulli-
3D-mono-5D), {513 8D Hufafk—xf & 5D Hufafko 5
HO 1A% /KRG L7244 (nulli-5D-mono-3D) T, \»
FhHFH—gfaikRi4 (nulli-monosomics) XIF.5C &
WTED.

Bk Rins b EICRE D Rufalk B 2k L 7ohidc
DUWTid, WakAkuwA DGR RVTIR N E THRA
EHbHTwR,

4t#12 Chinese Spring 2 4 ¥ 6 il h D% getafdhi
IORITREZ T, TO®RIC 958 h OB —Fufafk
fi4, 3iH o mEFGEEAY LG, chbofE
B XU RO R G T 5.

AR A BN D, AFTEFTIC LK RYIS S
e b EIC AR BB 7o 4o o Te ARFEBIRB AW
Mt LR s ET 5. B2 s~
AT B HWRw 5 2 bt R NEF - Bdsie ) LI <
i E S M -

MRH KUFHE

2 A ¥ 44EE Chinese Spring o 213# H o—Hetafk iy
(monosomics, 2n=41) @ HRiHRHA IS B Y@k
¥ (nullisomics, 2n=40) @ 5 HEICA Y 7 &Gk
KB U7z nulli-1A (DUF nlA 20%ic9 %), n3A, ndA,
n5A, nb6A I X0 n2B MY & U TRMEC V72,
nlA xn2B, n3A Xxn6A, ndA Xn5A, ndAXn2B kL O°
n5A XnbA o 5 HABICOWTLKE TR, £ Fu
12 556 h o —di—{a{£ki4 (double monosomics, 2n =
40) CX % double mono-1A-2B (UL F mlAm2B X
%09 %), m3Am6A, m4AmSA, miAm2B s L7
mSAm6A P EESOBLN. ChbEEMLTE




XII, 1963 4 ¥ "

moor &

Table 1. Some characteristics of the nullisomics, double monosomics, nulli-monosomics
and double nullisomics of Chinese Spring wheat.

=~ Characteristics Plant No. of Culm* No. of Fertility ’
- height tillers diameter kernels — 2n
Plants S L (cm) (mm) per spike Female Male l
Normal | 13120 34.80 2.00 71.70 + 42
nlA 75.25 13.00 1.50 9.18 + + 40
n3A 85.00 12.50 1.256 7.60 + + 40
n4A 89.00 38.50 1.30 0 + - 40
Nulli.
nbA 110.00 48.00 1.80 37.00 + + 40
n6A 65.00 54.00 1.00 2.85 + + 40
n2B 55.33 11.00 3.50 0 — + 40
ml1Am2B 110.00 31.66 2.70 53.80 + + 40
m3Am6A 115.00 25.66 1.60 35.88 + + 40
Double mono. | m4AmbA 125.60 24.66 2.00 21.30 + + 40
m4Am2B 107.60 25.70 1.80 35.30 + + 40
m5Am6A 137.66 30.33 2.00 51.88 + + 40
nlAm2B 83.66 25.00 1.80 7.38 + + 39
n2BmlA 76.50 25.50 2.80 0 - + 39
n3Am6A 82.30 34.60 2.00 2.63 + + 39
n6Am3A 80.00 63.00 2.00 1.20 + + 39
Nulli-mono. n5Am4A 127.00 62.00 1.20 21.00 + + 39
n4Am2B 97.50 43.00 1.80 0 + = 39
n2Bm4A 90.00 50.50 3.00 3.60 + + 39
n5Am6A 115.00 41.00 1.68 12.03 + + 39
n6AmbSA 102.00 50.00 1.80 2.42 + + 39
n1An2B 58.00 27.00 2.00 0 - ? 38
Double nulli. | n3An6A 40.00 38.00 1.50 0 ? ? 38
n5An6A 115.00 62.00 1.50 0 + = 38
* Measured at 5cm below the neck of spikes.
o Fo AEBELN O TEORmMBOREEKE BLOSLEIC X o7
RASZIC BT BRAEGEEBE LT, Thbohns
£ B B R

% double nullisomics, nulli-monosomics # EOH| L
7o, HINERIRR O Gt B ZLII R T2 DRI L 7<) 2cm
DREG D & b, 15K5R 3°C D ¥Kic X A iU H,
K7V 23— 3 1 KEFE 1D 7 7 — <= — K CRHEL,
i v — 3 o THt, BLOSLEBIRE 7. ¥R
RHED BRI ALK T VI — V6 : Yaakib a3
:OKEFRE 1D AV 7ICRIEL, BEfE» — 3 v TH,

29

1. B LTRSS adiEY ; Tk
PcREREobonE <, Biflic X MR EETH
b1, WYk B L 72k thds B3RO
W AEne bhd, FEHBEAFBC A 7B g talfhl
MEZDL ) LTEONLLDTHS., TOFY Ak
WD R R IEET 5.
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Table 2. Chromosome configurations at MI in six nullisomics.
Frequencies in % I No. of cells
Nullisomics = T
201 191 +21 181 +41 171 +61 polyvalents
nlA 94.4 5.6 — = o 125
n3A 74.4 16.2 3.5 — 5.9 117
n4A 82.0 10.8 0.6 1.2 5.4 167
nb5A 95.7 4.3 — — = 115
n6A 85.2 14.1 0.7 == = 128
n2B 66.9 24.3 1T 1.1 — 169

{375 Chinese Spring = & ¥ick L T—fcH LK
&, LTI, Lo L n2B i ZEMLRHDKR S A
ik 5. Ealhiz nSA DISMBIEL, Fic n2B i
VERE, ndA BHVERRTH S, BEAR—HICE. ¥
7-RsE D Yea ik 4o 7n 5 1o E R RN 2 7R
4. 705 HiRC nbA R A~ b1 FIE, n2B 13T
DINEDFE EHHH TR TH B = L2 E> (Fig.
1). D RS>\ THa #7375 & Table
1 » Nulli. ® 6 70 Ic?s 5. Sears (1956) ¢ X
1 nBA BHEMEREETH BA%, HWHENG/ nSA 1ZRAF
ARMEEE LT

= b DO TER R DS R B B

fa kit A% R Uik R Table 2 IKRT W THS.

n3A TR =MHgtak X OB Ak sEZ S, ndA
TREMPEIBEE I

9. —E—amkiEY ; n1Axn2B, n3A Xn6A, ndA
xn5A, ndAxn2B %5 X0 nSAXnbA DREIC L T
FFER 14, 3, 1, 6 53X A ROFEFRELRL.
CRS A FERE U C SRR o g ik B R A T R g
nd 2n=40 Thote. ZhbHDMYDOENL, FEHK,
FOER (EEOTF Sem OME THIE) f X OEZAN
e $313 5 —FEF k03 IE R 7% Chinese Spring 2 4 ¥iC
SRR RS (Table 1), BRASZOH—Hc kT %
Yokt AR A £ ORI 191 +21 OXNAERITH -

7 (Table 3). THbbrhbRERFR_E—HEHEK

% ml1Am2B, m3Am6A, m4AmbA, m4Am2B, & &
0" mSAm6A ThDZ kAR XN, m4AmdA &
mSAMBA DREA A<~V k4 FIEERTIENMS, FIED

JAKIEH 7 Chinese Spring = & ¥ &5 7\~ (Fig. 2).

- oo E—- Rk BRI TR BRI 12005
Ol THBMmL, XY MR AR H
o494 Table 4 WKRT. Zhic Jiu¥ mlAm2B,
m3Am6A 35 X m5Am6A DX 2n=38~42 DR
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Fig. 1. Spikes of the six nullisomics of Chinese
Spring wheat, from left to right: normal,
nlA, n3A, ndA. n5A, n6A and n2B. ca 2/5x

Table 3. Chromosome configurations at MI
in five double monosomics.

Double, Frequencies in % I\L%H.;s,f
MONOSOMICS| 19 4 51 18y +41 17n+61 | observed
ml1Am2B 95.0 5.0 — 100
m3Am6A 93.6 4.8 1.6 125
m4Am5A 93.0 6.0 1.0 100 .
m4Am2B 94.0 6.0 — 100
m5Am6A 92.5 6.6 0.9 106

Cifis L7 Jefakiio Z£84/:RL, m4AmSA IV
m4Am2B DRIE 2n=39~42 D TERLL. =D
3 B4 m3AmBA DRI 2n=61 DYEREZ IR T
Hs L EEE SR8, o JERTTECE T2
ZRLCEL b LHESh D (Fk, 1962). —E
— YA KR TR BT O R n=19, 205 XU
21D 3@ NEZ BNS, ZD 5 B2l L DIRIEFHEY
DOEETFLAUTHS. Lokt o THRARBRIORMHT
A L EOEBERIC B A, L9DEME T2 T OBBR K B K
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Table 4. Frequency of various chromosome numbers in progenies

from self-pollinated double monosomics.

I

~__  Chro. no. in *«e . " s . .
progenies (20)| 35 39 40 41 42 & 2~ & = & == ol

Double mono. 2 2 & % S )
m1Am2B | 2 6 8 4 18 — — — — — 1 1 98
m3Am6A 1 4 28 49 15 1 — —_ —_ 3 — 101
m4AmSA — 1 40 43 9 — — — — — 1 94
m4Am2B = 14 33 32 8 — — — 2 — — 90
m5Am6A 1 14 25 23 4 = 2 5 10 5 5 4 98
Total 4 39 157 191 49 1 24* 5 12 5 10 6 481
Percentage l 0. 83 8 10 32. 64 39 71 10.19 0.21 0.42 1. 04 2 49 1.04 2. 08 1.25 | 100

* 38+1f.: 2n=238 chromosomes +1 chromosome fragment
LWERT D), %D 2 filfks n2BmlA L HfiEz L7z (Table

=

v
y
Y
§
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Fig. 2. Spikes of the double monosomics of Chinese
Spring wheat, from left to right: normal,
mlAm2B, m3Am6A, m4Am5A, m4dAm2B and
mbAm6A. ca 2/5x

WEEZDONRARTHA). LrL 2n=38 ° 39 D
A 481EAD 5 b 43R ES N2 Z L1k, n=19 D
[ SRR YiAVAQUE e i1 (e UK S ¥
3. BRastiElh: —T--ReEkEmoxRcE
b guatkit 2n=39 DY L FRLAE T LICHERET L
THEEL. 05t mdAmSA DOXRICIE 2n=39 D
LOMN1EEBLNIZTTHDLN, oo 4f#14%
TRINTN 2 FEHD R > KB 2T oI x a2
LRI,

i) nlAm2B 5 L0 n2BmlA

mlAm2B DR 6 fiitkD 2n=39 DOHIHRESH
7238 1A HEEDIENCHZE L7, 2R © 5 kD 5 5
3 AR FAC S MK, BoOEA nlA EPL, D
2 IR FIAA S FEFEA n2B IGERILTw 7z, Bl
BRI —FEY D S 8 KIDFEF & 4 1A%, Rk
HHERRRD 7R Lih ofc. ThHDOER D 2IC
LCHio 3 k% nulli-1A-mono-2B () F n1Am2B

:__‘__/J\J-
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1, Fig. 3). n2BmlA o fEkRERZ 35\ -T nlAm2B
X b3 %L Dl kg X b0, n2B il
EnR L EOND DL X~ T5H (Table 5,
Table 2).

ii) n3AmS5A 15 X0 n6Am3A

m3Am6A OIS 4 kD 2n=39 ORI
D 5% 3 FEERIIFITEN n3A wikEiic L <P Tk D, i
o 1H#EZ T LS n6A IR LRI AR LT, Bi#E

% n3Am6A r L, #%#% n6Am3A 2w L7 (Fig.
3). n3Am6A OILMMHHIINCIE 1u-+18n D YutafkiE
AR THEA 22, 1v+161+31 A 1.42% OHBET
B2 I, ok ) Bk B EHORD DR,
n3A 1€ 5.9% oO#ifeTEHMmPaERBONDD L K<
—F4% (Table 5, Table 2).

iii) n5Am1A

mdAmSA O iBs iz 1D 2n=39 DY
2, B2 <L b4 FIETH D, HEAIndA X D § nbA
e TE L, MR AR LTV, ZhbD]
e - ofiki: nSAmdA ¢ B L L7 (Fig. 3).
Z DRHOFMEAE DI nSA DAt L X —ET
% (Table 1),

iv) n2Bm4A i X0' ndAm2B

m4Am2B ORI iGH 7214k D 2n=39 DfEY
D5, 120EFH R Uiif‘/ FiL7z. =05 B 5 Ak
REAKL, FNRPLT e AL, NI
EHMAHINAT n2B iefi Tz, ftho 7 AT 2EHHI
{, ¥AZBIed, BN ndA T, L
S>THIE%Z n2Bm4A, ##%% ndAm2B rHEELT
(Fig. 3).

[ —
52, l!l
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Table 5. Chromosome configurations at MI in nine nulli-monosomics.
) ] Frequencies in % ‘ No. of cells
Nulli-monosomics =
19n+11 181+31 17m+5r 16m+71r  polyvalents observed
nlAm2B 92.9 7.1 — — — 126
n2BmlA 64.0 27.0 9.0 - o 100
n3Am6A 72.6 18.5 5.5 = 3.4 146
n6Am3A 81.0 15.0 4.0 — — 100
n5Am4A 93.0 5.0 1.5 0.5 = 200
ndAm2B 95.0 5.0 — - — 120
n2Bm4A 75.2 17.9 6.9 — — 145
n5Am6A 91.3 5.8 -— — 2.9 103
n6AmbSA 84.6 15.4 — — = 117

ndAm2B BHEVERFRTH S Z 213, ndA BEEHERTR
ThoricksdrExbh%, Ll n2B HEHER
BThBIc L5 d, n2BmdA 32 A T 5 (Table
1). Zhiz n2B M 4A ks 1 ARBELT
“genetic background” £ tx Uz itk b, #E
HofRMRRIE L D EELLNRS.

ndAm2B DIEKERMINETIZ 5% A% 181 +31 DHfA
A AR TIGRE R\ 2% n2BmdA OFERREIIE T
17.927% 181 +31, 6.9%»% 17u+51 DA% RT.
Zhiz ndA X b3 n2B DIEKRREMIIEC —Mg ks
ZUBEIND L\ X ST % (Table5, Table 2).

v) nSAm6A ¥ L n6AmbSA

m5Am6BA DOXAICIZ14{EERD 2n=39 DHEHIHIED
Nz, 05 1 EESHIICRETE L s, BRI %
THH L 13EFI NI 2 8 ) OB ic T b,

iEH 7% Chinese Spring = & ¥DFIZ AV =¥~y F
HTHBH, DA PAufkARIRT D LR W b F
JCi B, Wi 6A RafkAVRIRT 5 LREAR T Ly b
4 ¥Rk S, 13MEED 5B, DR b FREED
BRERELVWLOR8 FkL, ZORENFLIARLA
yxray ARV M FOHEORIEYRT oM
5k Tho7-. BiF% nSAmbA, #%#F% n6AmbSA
LHEE LT: (Fig. 3). nSAm6A oFatkix n6AmbSA X
DHFELLE. S nSA DR nbA DR
HLTELLEVZ L L XLFATS (Table 1).

4. —EBRaEEY; 38O oE-REKEY
DRI AE 4 kD 2n=38 OYEEKEEIRT YN
‘BHRER, 205 b3 MESERMcET 5 ¥ TER
Liz.
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Fig. 3. Spikes of the nulli-monosomics of Chinese
Spring wheat, from left to right: nlAm2B,
n2BmlA, n3Am6A, n6Am3A, n5Am4A, n4dAm2B,
n2Bm4A, n5Am6A and n6AmbSA. ca 2/5X

i) nlAn2B

mlAm2B DX 2n=238 O Yefaikiir R TG
2 EEBSNTL, 1 EERRSECHEL, D 1M
KWIRERI ¥ CIEFc AR Lz, ZoffkopkAics
5832 58.0cm, AHABRRIXTRTH 7. FE
12 nlA ¥ n2B OlEHELYAE SO, nlA icd n2B
i % L RELNEWAERIZAE L ARbhs (2THE12
FAVMERE) DA% THS (Fig. 4a). TERRHEIED
w—azerhi] eI 81. 22 DAY 191 DRtk &%
5RL7- (Table 6). LichisT ZOHMIE 1A B IT
2B oFufatki A Fic i EB Rkl (double
nullisomic-1A-2B, DI Fzh#% nlAn2B rHZiid %)
ThD o LAFHERIN. ¥ ARICHB L A HAC
X BFEFRE\LNEI ST

ii) n3An6A

m3Am6A DRARICBST- 1 KD 2n=38 Fufalk
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Table 6. Chromosome configurations at MI
in three double nullisomics.
Double Frequencies in % No. of
nulli- cells
somics | 19y 18y +21 175 +41 161 -+ 61 |observed
nlAn2B| 81.2 17.1 1.7 — 117
n3An6A| 78.0 22.0 — — 100
n5An6A| 81.8 12.7 3.6 1.9 110

BEHTHHEMIFNL, BEohe i Bkl
Th oAt LA L 72 (Table 1, Fig
4b). ZhUZ RAIDFEARICE LT b e 3 4EA e
THLWHEFRHTL 2z b o ki k 5. TEBEE:
M D —4yZerhitl <1 7825 DMINEAS 191 D et
#/R L7 (Table 6). L7485 TZ Dk n3An6A
ThbHI BRI N. FZARCHB L 2R
L AFEFREON - 1.

iii) n5An6A

mS5Am6A DX iBHhrc 1 kD 2n=38 DYtn
BHA R TR A 115em, 53303624 CHd T
BifsABHZ2/R LT (Fig. 4c). @M ELTh ik
FHLWIEERH S = 213 n3AnbA L REETHS. f
AV k4 FET nSA OHEBEECHLbIhS. 1E
WREIE O —4 2 ¢ 81. 82 DML 191 D P
fafkxta%R L7z (Table 6). L7435 T ZOHMIZ
n5An6A Tl % & L BRER I, FHAM L7
BEIRic & AREFIRB 58D - 1z,

% =®

¥ 7r Chinese Spring = 4 & & F 0 —u ki D
JREZ m5A DA~V b4 FEORMART X 5 iy
BAE, FRA XN oriw. Bkl s &
M IER R L XBITE D L, —fichatt b 2l
ETT5. ZhiRRBEE Sl e EDHRg gk
D 1ANRBET BT TRAA LA EL 5 X T\
A, HEgAEER—X, Tihbb2ALIRETHE,
Kipbh itk LB TF DT NIk B9,
R RN B 52 21 HThHDH. AERT
Bl —E—Le @AM, REMCER#EY LFEA LXK
BAAOMI DI, BREIN 2 RK0F ik L LHERD
AR HIE o T D 1edie, Kinbhivicf ik Eodix
FORERHECHE bW dTHAS S . BYtalkil
Y (2n=40) MBI 5 1 KOGPabhRM L 7B —Y
Y (2n=389) 11§ L OF Gkl L ENUOHE
RT. COBRLFKRCHATE S, _EFY AR
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Fig. 4. Double nullisomic
plants of Chinese
Spring wheat and
their spikes.

a: nlAn2B,
b: n3An6A,
c: n5An6A.

Yz B L B A it Ct oD HRARIET T 5.
chirz=xogatko ek - iz F R 7 < s
ik,

AEER TR o TP 2 & FHEFD Fo 150
NP & RBEFINCRRD SO TH AR, EHEY,
— PRl ds X O E a3 Kinara (1924)
VTG 2 6 ¥ WO Fo O PIFET b7z FEEH AR
(fertile Kombination) T DRINC)ET 5 HDICHML,
Bk iy & BRI REEHAE (sterile
Kombination) T ORYD d DICENT 5. F - —EH
PR R A IO RINCF T % b DY
T5. REROEREY BIUE, R—RIINCET 544
DRICR TG R MR 5 720 D IR M SRE R 201
RHNimns, R[ABRINLI, MAEBTT3 o0
TRAMICRERNARRICH W RRMENMETT 5 L3 5.

STz X 5 e ZH — G ik i i i D BoE T &
b gutafkiig n=19, 203 X021 3 Wb HBEL SIS,
D5 bIER, b 3D CEAEEENED,
n=21 OIEHIIR ST 2 HELRE L EZBNS,
Lo i ZE— Rkt o Bxiicis Hh s i,
Table 4 iIcRSh B FetafhRl 2n=41 D D (39.7
%) %, 2n=40 DD (32.62%) ML, 2n=42 D}
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DI 10.2% wBEFR. Lich o THMRETF I
BEEn=2103 DX H 12055 WIR1ID L DR X D F
BECTIHchLTh oD LR IhSG, 2Oz kX
Chinese Spring 2 4 ¥ D—Zutafkifiic s\ Tk
¥ n=21X1 b $20DHiHEETFR X » EHETERMT S
B% ((Seawrs, 1959) & [7] UfFEFAICHRBEZE .

By okl ndA OIEMREIIEOH—5 2T
1, ZOERIC AR talk i Tk 095. 726D
Wikt 20m DYtk % I/RT (Table 2). £LTZ
DR —FEY D EEBTHLOFTF 2 &\, FREEIEY
helEDERREYRT (Table 1), # B —futafkif
%1 n5Am4A DTERRENINE C1293. 022 DHIEA 191 + 11
DYtk LR L (Table 5), = ORIPIZ—FEY H
B2 DB A T kAR (Table1). Ui L#I%
EERGakiY ndA Tk 20n DRAANABRESR
% DRI REIIED82.025T% % (Table 2) 2% ndA 1%
NP, TodhicRIEMARHA £, —F4n3A
TRIEM BRI DT4. 425151 #3201 DRtk & xR T
&k (Table 2) 23z ORNZ—FEY D E 7.6
Ho#FR AR (Table 1), L7chs o CTIERREAIIQIC S
B gtk L 2 ORI O R TRl & OBIERE, A
BoEENLENHET S 2 LRA#ETSHS.

Fcb N7z X 5 B gtk n2B BEHERTRTH
B, B—fuakitil n2BmdA i b L RO RIS
AT AHERALNRS, cDZ ki 2B Jufafk Lk
T S ORMEY FD BET &, 4A Bufalk Fickl
FL, FHiitofREL2ETIE2BETFLSD, h
SBRRWIR LIS E S <A, ATERBRELD PKE
VR E S OBIETTH B L ELUIEHATES. ndA
RHMERERTH 205 4A Befaffk bick o REY &
BEBIEFVERT S E2LNS. CO#IEFL, L
e Lot 2B T S8 3 UEF 2 F—D b D
2 3B WIRBOEET TH D2 b b3, [H—
BIEFR—H oM LTS > &, otk
ext LRGN a bbb e v ) 2 &k, 41k
R L D TIUEELZBDZ L THD.

BT R U CHE CHERBBREZ T 5 D TRV,
5B ELETFORARB 2 ERT D84, Hic * Genetic
background” MEEAMEICL S, HHAKREYTE
—gu R ¥ Qe ik CREE DU TR A W S H
B UToitidng, cherdogaikimmeifiie & dig,
Z DSOS THE MY 52 5 b0 L B
na.

i =
1. ¥%5H% 2 4 5547 Chinese Spring (2n=42, 211)
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D 6Eh BYakiEY (2n=40, 201) nlA, n3A, ndA,
n5A, nb6A ¥ X0 n2B o CRELZfTEV, £D Filc

538 b o ZFE—Pufafkiidy (20=40, 191 +21) 2G5
N7z, i Faiiz 9@ ) 0R—Fefafkiii®s (2n=39,
19n-+11) R L0358 h O ERRp @AY (2n=38,
19m) ARG,

2. TE—PEEEPNIIET 7 Chinese Spring 2 4
FIEVHEEEYRT. TR L 2 Kojuafky
HR O BRI » T T, Kiobiu il s T D
BFERB bRV DTHB L ELLNS.

3. —E—-Fafkiyo BRI 2n=38~42 O
Jeta kB R TG OB, FROEEEYETS
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Summary

A complete series of nullisomics (2:;40, 201m)
has been obtained in the variety Chinese Spring of
common wheat, Triticum aestivum (2n=42, 211),
by Sears (1954). The wheat nullisomics are
generally reduced in size, vigor, and fertility.
The individual nullisomics differ both physiologi-
cally and morphologically from one another.

Studies of the plants deficient for more than
a pair of homologous chromosomes in common
wheat have never been reported. In the Chinese
Spring wheat, the author has obtained nine kinds
of nulli-monosomics (2n=39, 191 +11) which are
deficient for a pair of homologous chromosomes
and one member of another pair of chromosomes,
and also three kinds of double nullisomics (2n=38,
191) which are deficient for two pairs of homolo-
gous chromosomes.

These plants were produced in the following
manner. Crosses were made between nlA (nulli-
somic for chromosome 1A) and n2B, n6A and n3A,
n4A and n5A, n4A and n2B, and n5A and n6A,
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respectively. In the F: plants obtained, the chromo-
some configurations at metaphase I in pollen mother
cells were 191 +21 (Table 3). Thus, the F; plants
from each cross combination should be called double
monosomics and were designated as mlAm2B,
m3Am6A, m4Am5A, m4Am2B, and m5Am6A, re-
spectively. These double monosomics were hardly
distiguishable from the normal plant in size, vigor,
and fertility.

In the self-pollinated progenies of these double
monosomics, the chromosome number varied from
2n=38 to 2n=42 (Table 4), except in one plant
with a chromosome number of 2n =61 (SHIGENAGA,
1962). The observed frequencies of the plants with
2n=238, 39, 40, 41, and 42 were 0.83, 8.10, 32.64,
39.71 and 10.19 percent, respectively (Table 4).
Apparently the double monosomics produced three
kinds of gametes with 19, 20 and 21 chromosomes.
In considering the functional advantage of the
pollen with 21 chromosomes over those with 20 or
19, the more frequent occurence of 41- or 40-chromo-
some plants than 42-chromosome plants in the selfed
progenies indicates that the eggs with 20 or 19
chromosomes were more frequently fertilized than
the ones with 21 chromosomes.

Pollen mother cells of 39-chromosome progeny
plants mostly showed the configuration of 191 +11
at meiosis (Table 5). Consequently, these 39-chromo-
some plants should be called nulli-monosomics and
were designated as nlAm2B etc. Plants with 38
chromosomes showed the chromosome configuration
of 1911 at meiosis in most of the pollen mother cells
(Table 6). They were called double nullisomics,
nlAn2B etc. Generally, nulli-monosomics were diffi-
cult to distinguish from nullisomics, but double
nullisomics were greatly reduced in vigor and
fertility (Table 1).

Fertility of the plants studied in this experi-
ment was not always correlated with the mode of
chromosome association at metaphase I in pollen
mother cells. Particularly, the complete sterility,
such as the male sterility in n4A or the female
sterility in n2B, is not attributable to the chromo-
some behavior at meiosis but to the missing gene
or genes. Although the nullisomic plant n2B was
completely female sterile, the nulli-monosomic plant
n2Bm4A was slightly female fertile (Table 1). An
explanation for this phenomenon may be possible
by assuming that the chromosome 2B of Chinese
Spring wheat carries a female-functioning gene or
genes whereas the chromosome 4A carries an
inhibiting gene or genes for the female function,
the formers being more effective than the latters.

(Labolatory of Genetics,
Received Aug. 31, 1963)
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