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Cytogenetic and Morphological Studies on Seven Populations
of Roegneria kamoji Ohwi( Triticeae ; Poaceae)
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Abstract; Roegneria kamoji Ohwi exited widely in China, Japan and Korea. Genetic variations and variations
within species of R. kamoji Ohwi were reported in previous studies. Reproductive isolation was also observed in R.
kamoji Ohwi. In this study, we using artificial hybridization, morphology comparison, thremmatology and genome a-
nalysis studies for exploring the genetic variations of seven populations of R. kamoji Ohwi from Sichuan Ya'an, Si-
chuan Yibin Xinwen, Sichuan Yibin Cuipingshan, Qinghai, Xinjiang, Zhejiang and Shandong. The results showed
that: (1)the plant height,length of spike,length of lemma was different of populations of R. kamoji Ohwi. The phe-
notypic traits of the seven F, hybrids were better than their parents,while width of glume was inferior to their par-
ents. (2) Different chromosome pairing was observed in seven F| hybrids. Meiotic pairing in hybrids averaged 19. 77
to 20. 91 bivalents per cell,0. 18 to 2. 46 univalents per cell ,and a low frequency of trivalents and tetravalents,re-
spectively. (3) The fertility and natural seed set of the F, hybrids ranged from 78.9% to 89.67% ,43.05% to
77.98% ,respectively. The lowest seed set(43.05% ) was found in the F, hybrid between Zhejiang and Sichuan
Yibin Cuipingshan. The above results suggested that differentiations were existed in seven populations of R. kamoji

Ohwi,and it positively correlated with the geographical distribution of the populations. Reproductive isolation was
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existed between populations of R. kamoji Ohwi from Zhejiang and Sichuan Yibin.

Key words : Roegneria kamoji Ohwi ; population ; chromosome pairing ; morphology ; genetic differentiation
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Table 1 The materials for different populations of Roegne-

ria kamoji
RS POaRE N
Accession No. o Genome IR Origin
88-89 281 42 StYH T T )
88-89 282 42 StYH SHEREHA LT
88-89 283 42 StYH YIS YINE
88-89 284 42 StYH V)1 e
88-89 288 42 StYH WL
ZY 14026 42 StYH INARH 5
Pr 87-88 347 42 StYH VYBT3
Pr 87-88 348 42 StYH YIS p'e
Pr 87-88 350 42 StYH (Y= I
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Table 2 The results of hybridization of populations for R. kamoji

A B /INEEL ZESLR G (%) KZEL No. of seed R (% ) Seed
Combinations No. of emasculated florets No. of seed set Seed set rate germinated germinated rate
Pr 87-88 347 x 88-89 288 20 8 40.0 8 100
88-89 288 x Pr87-88 347 33 10 30.3 10 100

Pr 87-88 347 x 88-89 282 69 20 29.0 4 20
88-89 282 x Pr87-88 347 14 1 7.1 0 0
88-89 282 x Pr87-88 348 19 0 0 0 0
88-89 284 x ZY 14026 50 5 10 2 40

7Y 14026 x 88-89 284 106 14 13.2 6 43
88-89 281 x 88-89 284 41 0 0 0 0
88-89 281 x 88-89 283 38 0 0 0 0
88-89 284 x 88-89 282 19 2 11.0 2 100
88-89 288 x Pr87-88 350 19 2 11.0 2 100

Hirr 88-89 283 I Pr 87-88 348 5 HA Jm HEA S ARy , oA 45 S HRAR LT F,
88-89 283 and Pr 87-88 348 were not successfully hybridized with other populations,and no hybrid F, was obtained
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F4 ZWFMERAOEHEEMGELE
Table 4 Pollen fertility and seed set in the F, hybrids and their parental species

. BRI H wHE Fertility of pollen W B INEZE S % Seed set
SRAFN LR Number of pollen CIR=i% ) L (% ) Number of flowers ZESZ/INIERL Bl (% )
Parents and hybrids

observed Number Ratio observed Number Ratio
Pr 87-88 347 x 88-89 288 1850 1581 85.46 1271 796 62. 63
88-89 288 x Pr 87-88 347 1500 1220 81.33 1333 785 58. 89
Pr 87-88 347 x 88-89 282 1500 1345 89. 67 1667 1300 77.98
88-89 284 x ZY 14026 1560 1360 87.18 1598 855 53.50
7Y 14026 x 88-89 284 1500 1224 81. 60 1773 1051 59.28
88-89 284 x 88-89 282 1550 1371 88.45 1217 765 62. 86
88-89 288 x Pr 87-88 350 1450 1144 78.90 1403 604 43.05
Pr 87-88 347 1400 1296 92.57 866 686 79.21
Pr 87-88 350 1450 1327 91.52 954 786 82.39
88-89 281 1400 1324 94.57 977 809 82. 80
88-89 282 1400 1340 95.71 1179 974 82.61
88-89 284 1400 1319 94.21 1332 1094 82.13
88-89 288 1450 1304 89.93 1088 873 80. 24
7Y 14026 1400 1314 93. 86 1478 1256 84.98

24 FEARZFMEBESRPE T EEMEE  DUIPHEZ W0 LR FEREA LU RIE R T

T H PRIBL, JHR 7 A IR M A (18 1A, B) e

SEA KRN B AER B AR MR 2R 0 T 3 VBT SC(0. 48 ) HUET3E (0. 56) JE A A i Rk
ORI AR 5, KA 58 ., OHRmBERS) .,

R5 FERMAEHFIEHSHEMBE SR PE 1 L EEFRERT
Table 5 Meiotic associations at metaphase I in PMCs of the parental species and the F, hybrids

AR AL on Mg ROHECH Chomosome pairing 0 gl c
Parents and hybrids Number of cells B Total PR Ring  #24K Rod Chiasmata cell C value
88-89 281 42 35 — 21.00 21.00 — — — 42.00 1. 00
(21) (21)
88-89 282 42 50 — 21.00 20. 44 0.56 — — 41.44 0.99
(21) (20 ~21) (0~1)
88-89 284 42 35 — 21.00 21.00 — — — 42.00 1. 00
(21) (21)
Pr 87-88 347 42 50 — 21.00 20.52 0.48 — — 41.52 0.99
(21) (20 ~21) (0~1)
Pr 87-88 350 42 45 — 21.00 21.00 — — — 42.00 1. 00
(21) (21)
88-89 288 42 50 — 21.00 21.00 — — — 42.00 1. 00
(21) (21)
7Y 14026 42 38 — 21.00 21.00 — — — 42.00 1. 00
(21) (21)
88-89 288 x Pr87-88 347 42 50 2. 14 19.93 17.48 2.45 — — 37.41 0. 89
(0~4) (19~21) (15 ~21) (0~4)
Pr 87-88 347 x 88-89 288 42 42 0.18 20.91 19. 67 1.24 — — 40. 58 0.97
(0~2) (20~21) (18 ~21) (0~2)
Pr 87-88 347 x 88-89 282 42 50 0.24 20. 26 18.91 1.35 — 0.31 40. 10 0.95
(0~2) (19~21) (16 ~21) (0~3) (0~1)
88-89 284 x ZY 14026 42 40 0.36 20. 82 19.03 1.79 — — 39.85 0.95
(0~2) (20~21) (17 ~21) (0~3)
7Y 14026 x 88-89 284 42 44 0.44 20.78 18.76 2.02 — — 39.54 0.94

(0~2) (20~21) (16~21) (0~4)
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R5(4)
Yu 0 i W
AR 2 WAL HREMRCAS Chromosome paiting - g i
Parents and hybrids Number of cells B Total — FRIR Ring  #2fK Rod Chiasmata cell C value
88-89 284 x 88-89 282 42 35 0.72 20.31 18.75 1.56 0.22 — 39.5 0.94
(0~1) (19~21) (16 ~21) (0~3) (0~1)
88-89 288 x Pr87-88 350 42 42 2.46 19.77 17.54 2.23 — — 37.31 0.89
(0~6) (18~21) (14 ~21) (0~4)

5 WEARAR AN R | iR =0 PR S O PR B Rt i

Data in brackets indicates a range of number of univalents, bivalents, trivalents and quadrivalents

G

I -

A :88-89 284 1) 21 A (21 3F4R) ;B.88-89 284 x ZY 14026 /) 21 A& (19 IR +2 #1K) ;C.Pr 87-88 347 x 8-89 282 [ 21 4>
TR (17 BRIR +4 BRAR) ;D :88-89 288 x Pr87-88 347,21 +201 (18 IR +2 #R) ;E.88-89 288 x Pr87-88350, 6 I + 181 (15 R4k +
3 IR) ;F:88-89 284 x 88-89 282, 2 1 +20 11 (18 ¥tk +2 #iR) ;G.88-89 288 x Pr87-88 350, J5 il 1 V&) Ye /A (i k7R )
H.ZY 14026 x 88-89 284 J5iA T Yeta At (i kiR ) ;1;88-89 284 x ZY 14026, —AMA % Sk is iz, AR 7% 10 um
A ;88-89 284 with 21 bivalents(21 rings) ,B:88-89 284 x ZY 14026 with 21 bivalents(19 rings +2 rods) ,C;Pr 87-88 347 x
88-89 282 with 21 bivalents(17 rings + 4 rods) ,D:88-89 288 x Pr 87-88 347,21 + 201 (18 rings + 2 rods),

F:88-89 288 x Pr87-88 350, 6 I + 18I (15 rings + 3 rods) ,F:88-89 284 x 88-89 282,21 + 201 (18 rings + 2 rods) ,
G.88-89 288 x Pr 87-88 350,lagging chromosome (arrowed ) at AI,H:ZY 14026 x 88-89 284,
chromosome bridge ( arrowed ) at AI,1;88-89 284 x ZY 14026,a dyad with micronuclei( arrowed ) . Bar equals 10 pm
E1 FEAREMIEHZHEEBHS HLEEERIITA
Fig.1 Meiotic chromosome pairing in PMCs of the parental species and the F, hybrids

HIEREE 2R F Y R ECH Y0 2n = 6x =
42, AT F YO AARE A KOE SRR B A 22
St FERAMRRAMAZE 0. 18 ~2. 46, A%
H4 19.77 ~20. 91, HAFOR M ARS8 R — M
ENEREE Y = S i N U N

5), Horf WRVCS DU R S RS LR R F
A AATR A, 43 A 2. 14 2. 46 SEY RIS
BTN 37,41 37.31,C {HAR N 0.89 (& 1D, E) ,
DU 22 5 3 i PR 1 A R B — S R 1 — A,
SRR 0. 22 A =K, 28 BRI C (B3 51 R
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