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Effects of Co®—y Radiation on the Chromosome Karyotypes of Two Festuca

arundinace Cultivars

XU Zhendong, LAN Xiuhong, YANG Man, XIAO Bo, FEI Yongjun*

( College of Gardening and Horticulture, Yangtze University, Jingzhou 434025, China)

Abstract: The seeds of two Festuca arundinace cultivars were radiated by Co®-y rays with 0 Gy, 100 Gy, 200 Gy
and 300 Gy radiation doses, and the chromosome number and karyotype of these two cultivars and radiated lines
were investigated by using histological sectioning technique. The results showed that the two varieties possessed the
same chromosome number (2n=42) belonging to macrochromosome but exhibited some differences in the compo-
nents of karyotype . The most chromosomes of the two varieties were metacentric and most of the karyotype was sym-
metric. The chromosome karyotype of the radiated lines by different doses of radiation showed differences for each
individual Festuca arundinace cultivar, and chromosome structure changes were also observed in the different lines
by the same doses of radiation. After radiation, change of the chromosome number n=40 and n=42 were found in the
radiated lines. There were three karyotypes 2B, 2C and 1B found in the lines. Central and near central chromosomes
were mostly found in the composition structure of karyotype and only a few had middle or near the end chromo-
somes, very few small chromosome and satellite were detected. Our results provide some information at the chromo-
some level for the future germplasm resources research and utilization of the turfgrass.
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o R+ = i+ RKE=0  BHos) 28 (EE+RE=4 B+ K =5 RSy 2R

KE) KE) KE) K

1 1.77+2.62=4.39 3.14+4.64=7.77 1.48 m 2.58+3.64=6.21 2.97+4.20=7.17 1.41 m
2 1.44+2.27=3.71 2.55+4.02=6.57 1.58 m 2.30+3.65=5.95 2.66+4.21=6.87 1.59 m
3 1.41+2.24=3.65 2.49+3.97=6.46 1.59 m 2.12+3.26=5.38 2.45+3.76=6.21 1.54 m
4 1.4142.05=3.45 2.49+3.62=6.11 1.45 m 1.98+3.02=5.00 2.29+3.48=5.77 1.52 m
5 1.55+1.83=3.38 2.73+3.24=5.98 1.19 m 1.68+3.26=4.94 1.94+3.76=5.70 1.94 sm
6 1.26+1.92=3.18 2.23+3.40=5.63 1.53 m 2.05+2.89=4.94 2.36+3.34=5.70 141 m
7 1.30+1.56=2.86 2.3142.76=5.07 1.20 m 1.97+2.80=4.77 2.27+3.23=5.51 1.42 m
8 1.29+1.48=2.77 2.28+2.63=4.91 115 m 2.29+2.41=4.70 2.64+2.78=5.42 1.05 m
9 1.17+1.55=2.71 2.06+2.73=4.80 1.32 m 1.59+3.03=4.62 1.84+3.50=5.33 1.90 sm
10 0.88+1.79=2.67 1.55+3.16=4.72 2.03 sm 1.97+2.64=4.61 2.27+3.04=5.32 1.34 m
11 1.00+1.59=2.59 1.77+2.81=4.58 1.59 m 2.27+2.33=4.61 2.62+2.69=5.32 1.03 m
12 0.83+1.71=2.55 1.47+3.03=4.50 2.05 sm 1.79+2.42=4.21 2.06+2.80=4.86 1.36 m
13 0.89+1.42=2.32 1.58+2.52=4.10 1.59 m 2.00+2.18=4.18 2.31+2.52=4.83 1.09 m
14 0.88+1.44=2.32 1.55+2.55=4.10 1.64 m 1.00+2.88=3.88 1.15+3.32=4.48 2.88 sm
15 0.94+1.36=2.30 1.66+2.41=4.07 1.45 m 1.0142.50=3.51 1.17+2.89=4.05 247 sm
16 1.06+1.20=2.26 1.88+2.12=3.99 113 m 1.44+2.02=3.45 1.66+2.33=3.99 1.40 m
17 0.95+1.14=2.09 1.69+2.01=3.70 1.19 m 1.30+1.98=3.29 1.50+2.29=3.79 1.52 m
18 0.95+1.14=2.09 1.69+2.01=3.70 1.19 m 1.44+1.74=3.18 1.66+2.01=3.67 1.21 m
19 0.77+1.21=1.98 1.37+2.14=3.51 1.57 m 1.41+1.59=3.00 1.63+1.84=3.46 1.13 m
20 0.71+1.14=1.85 1.26+2.01=3.27 1.60 m 0.98+1.23=2.21 1.14+1.42=2.55 1.25 m
21 0.61+0.77=1.38 1.07+1.37=2.44 1.28 m
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T GEEeREeR GERRESR RS R GEEeRWeR GERRWER EIUS) K
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1 2.65+3.11=5.76 3.83+4.49=7.93 1.17 m 1.68+3.32=5.00 0.32+4.57=6.89 1.97 sm
2 2.1842.61=4.79 3.16+3.77=6.07 1.19 m 1.62+3.00=4.62 2.23+4.13=6.36 1.85 sm
3 1.50+2.27=3.77 2.17+3.29=5.83 1.52 m 1.70+2.86=4.56 2.34+3.94=6.28 1.69 m
4 1.5342.02=3.55 2.21+2.91=5.81 1.32 m 2.06+2.35=4.41 2.84+43.23=6.07 1.14 m
5 1.3342.53=3.86 1.9343.66=5.70 1.90 sm 1.82+2.45=4.27 2.50+3.38=5.88 1.35 m
6 1.5242.83=4.35 2.19+4.10=5.48 1.87 sm 1.67+2.47=4.14 2.30+3.40=5.70 1.48 m
7 1.30+2.48=3.79 1.88+3.59=5.04 1.91 sm 1.55+2.58=4.12 2.1343.55=5.67 1.67 m
8 1.32+1.91=3.23 1.9142.76=5.04 1.45 m 1.17+2.88=4.05 1.6143.96=5.57 2.47 sm
9 1.44+1.59=3.03 2.08+2.30=4.75 1.11 m 1.29+2.52=3.80 1.7743.46=5.24 1.95 sm
10 1.29+1.92=3.21 1.8642.78=4.71 1.49 m 1.70+2.02=3.71 2.34+2.77=5.11 1.19 m
11 1.17+2.18=3.35 1.69+3.16=4.60 1.87 sm 1.48+2.00=3.48 2.04+2.75=4.80 1.35 m
12 1.08+2.17=3.24 1.56+3.13=4.34 2.01 sm 1.17+2.08=3.24 1.61+2.86=4.46 1.78 sm
13 1.06+2.02=3.08 1.53+2.91=4.29 1.90 sm 1.29+1.89=3.18 1.77+2.61=4.38 1.47 m
14 1.06+1.97=3.03 1.53+2.85=3.94 1.86 sm 1.44+1.62=3.06 1.98+2.23=4.21 1.13 m
15 1.14+1.67=2.80 1.64+2.41=3.94 1.47 m 1.41+1.62=3.03 1.94+2.23=4.17 1.15 m
16 0.88+1.85=2.73 1.27+2.67=3.66 2.10 sm 1.02+1.74=2.76 1.40+2.40=3.80 1.72 sm
17 1.09+1.42=2.52 1.58+2.06=3.57 1.31 m 1.20+1.52=2.71 1.65+2.09=3.73 1.27 m
18 0.94+1.65=2.59 1.36+2.39=3.42 1.76 sm 1.24+1.30=2.55 1.71+1.79=3.51 1.05 m
19 091+1.11=2.02 1.31+1.60=3.11 1.22 m 1.20+1.23=2.42 1.65+1.69=3.34 1.03 m
20 1.02+1.38=2.39 1.47+1.99=3.07 1.36 m 0.76+1.33=2.09 1.04+1.84=2.88 1.76 sm
21 0.83+1.24=2.08 1.21+1.80=1.21 1.49 m 0.61+0.80=1.41 0.83+1.11=1.94 1.32 m
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FEUA AR A A Y G e R B H Ol 40, BT A K
2n=40=40m , F 20 X H1 8 E 22 Je AR L B, Yt
PR A X K TE 3,13 ~ 6.85 Z [a], Y fo ik 4 Bk
J& R 90.64m . Horf i IR B L (R e B 44/

B e oK) My 219, 5 R T 2:1 A e AR K
RYe R B 0% , M3 3% Stebbins 4% %Y X} B 1 43 2
bR R g 1B &Y,

%3 CK#100 Gy Co®-yi@at T/hNRiEEZE SR

" CK 100 Gy
e BRI Gum) HRHRIE (%) BRI (pm) AR (%)

T GER R R CEWeRKT=E WHWLS) KW GEWeRBoB GEekBoi WS K
M K ) Kz ) K ) K

1 2.65+4.53=7.18 2.77+4.73=7.49 1.71 sm 2.65+3.56=6.21 2.93+3.93=6.85 1.34 m
2 2.55+4.06=6.61 2.66+4.24=6.89 1.60 m 2.58+3.33=5.91 2.84+3.68=6.52 1.29 m
3 2.74+3.15=5.89 2.86+3.29=6.15 1.15 m 2.50+3.11=5.61 2.76+3.43=6.19 1.24 m
4 2.12+3.33=5.45 2.21+3.48=5.69 1.57 m 2.52+2.65=5.17 2.77+2.93=5.70 1.05 m
5 2.27+3.11=5.38 2.37+3.24=5.61 1.37 m 2.21+2.80=5.02 2.44+3.09=5.53 1.27 m
6 2.53+2.80=5.33 2.64+2.92=5.57 1.11 m 2.41+2.61=5.02 2.66+2.88=5.53 1.08 m
7 1.68+3.45=5.14 1.75+3.60=5.36 2.05 sm 2.17+2.83=5.00 2.39+3.13=5.52 1.31 m
8 1.23+3.76=4.98 1.28+3.92=5.20 3.06 st 2.23+2.74=4.97 2.46+3.03=5.48 1.23 m
9 2.27+2.67=4.94 2.37+2.78=5.15 1.17 m 2.144+2.61=4.74 2.36+2.88=5.23 1.22 m
10 2.26+2.65=4.91 2.36+2.77=5.12 1.17 m 2.18+2.55=4.73 2.41+2.81=5.22 1.17 m
11 1.83+2.44=4.27 1.91+2.55=4.46 1.33 m 1.89+2.62=4.52 2.09+2.89=4.98 1.38 m
12 1.74+2.42=4.17 1.82+2.53=4.35 1.39 m 1.52+2.80=4.32 1.67+3.09=4.76 1.85 m
13 1.82+2.15=3.97 1.90+2.25=4.14 1.18 m 1.82+2.42=4.24 2.01+2.67=4.68 1.33 m
14 1.44+2.50=3.94 1.50+2.61=4.11 1.74 sm 1.74+2.27=4.02 1.924+2.51=4.43 1.30 m
15 1.36+2.50=3.86 1.42+2.61=4.03 1.83 sm 1.74+2.17=3.91 1.92+2.39=4.31 1.24 m
16 1.67+2.05=3.71 1.74+2.13=3.87 1.23 m 1.45+2.36=3.82 1.60+2.61=4.21 1.63 m
17 1.27+2.42=3.70 1.334+2.53=3.86 1.90 sm 1.48+2.29=3.77 1.64+2.52=4.16 1.54 m
18 1.41+2.05=3.45 1.47+2.13=3.60 1.45 m 1.23+2.42=3.65 1.35+2.67=4.03 1.98 m
19 1.36+1.97=3.33 1.42+2.06=3.48 1.44 m 1.26+1.94=3.20 1.3942.14=3.53 1.54 m
20 1.42+1.67=3.09 1.49+1.74=3.23 1.17 m 1.09+1.74=2.83 1.20+1.92=3.13 1.60 m
21 1.17+1.35=2.52 1.22+1.41=2.62 1.16 m
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23

R4 Co -yiESt T/ 200 Gy #1300 Gy B S H %

- 200 Gy 300 Gy
. 2@}3"&[‘5{_(Mm) *%Xﬁﬁfﬁ(%) 2ﬁf¢ﬁ§(fxrn) *Ej(ﬂ‘ftﬁ(%) B (L
n (B +RKE=5 (EE+ =8 Has) X8 (EE+RE=L G + K =1 9 FH
KEE) KEE) KB KB

1 2.89+3.65=6.55 3.04+3.83=6.87 1.26 m 3.15+5.06=8.21 3.44+5.52=8.95 1.61 m
2 2.85+2.88=5.73 2.99+3.02=6.09 1.01 M 3.41+3.48=6.89 3.72+3.80=7.51 1.02 m
3 2.74+2.80=5.55 2.1343.10=5.11 1.46 m 2.89+3.77=6.67 3.15+4.11=7.27 1.30 m
4 2.5542.95=5.50 2.51+2.97=5.61 1.18 m 2.09+3.80=5.89 2.28+4.15=6.42 1.82 sm
5 2.39+2.83=5.23 2.18+3.10=5.28 1.42 m’ 2.20+3.68=5.88 2.39+4.01=6.41 1.68 m
6 2.08+2.95=5.03 2.67+3.10=5.61 1.16 m 1.86+3.50=5.36 2.03+3.82=5.85 1.88 sm
7 2.03+2.95=4.98 2.88+2.94=5.50 1.02 m 2.50+2.86=5.36 2.73+3.12=5.85 1.15 m
8 2.26+2.58=4.83 2.00+2.62=5.38 1.31 m 2.05+2.92=4.97 2.23+3.19=5.42 1.43 m
9 1.55+3.21=4.76 1.62+3.37=4.06 2.08 sm 2.27+2.59=4.86 2.48+2.82=5.30 1.14 m
10 1.91+2.50=4.41 1.88+2.43=4.39 1.30 m 2.27+2.36=4.64 2.48+2.58=5.05 1.04 m
11 2.0242.39=4.41 2.1242.51=4.68 1.19 m 1.45+2.95=4.41 1.59+3.22=4.81 2.03 sm
12 1.97+2.42=4.39 1.67+2.56=3.90 1.53 m 1.82+2.32=4.14 1.98+2.53=4.51 1.28 m
13 1.74+2.50=4.24 1.5142.23=4.06 1.47 m 1.53+2.35=3.88 1.67+2.56=4.23 1.53 m
14 1.67+2.50=4.17 2.07+2.54=4.69 1.23 m 1.36+2.06=3.42 1.49+2.25=3.73 1.51 m
15 1.79+2.32=4.11 1.75+2.62=4.37 1.50 m 1.41+1.94=3.35 1.54+2.11=3.65 1.38 m
16 1.59+2.44=4.03 1.8342.62=3.96 1.43 m’ 1.21+1.82=3.03 1.32+1.98=3.30 1.50 m
17 1.76+2.12=3.88 1.62+2.13=4.33 1.31 m 1.47+1.48=2.95 1.60+1.62=3.22 1.01 M
18 1.80+1.82=3.62 2.37+2.70=4.60 1.14 m 1.29+1.52=2.80 1.40+1.65=3.06 1.18 m
19 1.55+2.03=3.58 1.85+2.23=3.75 1.21 m 1.30+1.44=2.74 1.42+1.57=2.99 1.10 m
20 1.4442.12=3.56 1.89+1.91=3.80 1.47 m 1.06+1.21=2.27 1.16+1.32=2.48 1.14 m
21 1.32+1.39=2.71 1.38+1.46=1.38 1.06 m

23 AEFEC -yiEGM2MBEFLEHK B 5HE B2 2F CKL 100 Gy, 200 Gy 1300 Gy

ZE L8R BRI EZ AN T, RS,
%5 FEME Coly A THEFREHTEIENLE
e B w2 P
[AEA= = s
o B B e L1 H 1 (%) o
W CK 2n=42=38m+4sm 3.18 9.52 2B
100 Gy 2n=40=32m+8sm 2.81 10.00 2B
200 Gy 2n=42=24m+18sm 6.55 9.52 2C
300 Gy 2n=42=28m+14sm 3.55 4.76 2B
SN CK 2n=42=30m+10sm+2st 2.86 9.52 2B
100 Gy 2n=40=40m 2.19 0 1B
200 Gy 2n=42=2M+340m+2sm+4m* 4.84 4.35 2C
300 Gy 2n=40=2M+32m+6sm 3.61 10.00 2B
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