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Abstract: To investigate the biological effects of low-dose *Co- 7y radiation on three Phalaris arundinacea
resources and differentiate their radiation tolerance, their rhizomes with bud point (parental generation) were
irradiated with 10 Gy of “Co-7y rays. The effects on seed germination and seedling physiological-biochemical
characteristics of the first filial generation (M,) were examined. The results demonstrated that radiation signifi-
cantly suppressed germination rate, germination potential, and germination index of all three resources. Physi-
ological analysis revealed chlorophyll and soluble sugar content in Phalaris arundinacea 3 significantly increased
(P<C0.05), but peroxidase (POD) activity decreased. For Phalaris arundinacea 2, chlorophyll, malondialde-
hyde (MDA) content, and POD activity reduced, and soluble protein and superoxide dismutase (SOD) activ-
ity elevated. For Phalaris arundinacea 1, soluble sugar and soluble protein content markedly decreased. Correla-
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tion analysis showed significant positive relationships between germination parameters and photosynthetic pig-
ments. Principal component analysis yielded consistent findings with correlation results. The low-dose radia-
tion tolerance hierarchy established by subordinate function analysis was Phalaris arundinacea 3>>Phalaris

arundinacea 1>>Phalaris arundinacea 2.

Key words: Phalaris arundinacea ; Radiation mutagenesis; Seed germination; Seedling physiology
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Table 1 Growth characteristics of three Phalaris species

i B 4 FK Variety name

H: K4 Growth characteristics

REREBE U 1
Phalaris arundinacea 1
BRELTE R 2
Phalaris arundinacea 2
BE RT3
Phalaris arundinacea 3
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Fig.1 Field phenotypic growth charts of three Phalaris species
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Table 2 The germination energy, germination rate, and germination index of three Phalaris species under 10 Gy irradiation

K 248 Fr Germination indices

i 5 4b B X 42 The experimental treatments o) Y R % IR
Germination energy/ % Germination rate/ % Germination index
HE RO R 1 Phalaris arundinacea 1 3240.04* 5340.04° 5.10+0.45"
BEHYEUR 1-10 Gy Phalaris arundinacea 1-10 Gy 2540.04" 4440.03" 3.8040.34™
RE TSR 2 Phalaris arundinacea 2 29-£0.01" 43+0.01° 3.96£0.14"
BEHIYEUR 2-10 Gy Phalaris arundinacea 2-10 Gy 2140.03" 390.05" 3.5240.40"
BB YEUR 3 Phalaris arundinacea 3 25-0.04" 4340.09° 4.75+0.88"
B8 REYEUR 3-10 Gy Phalaris arundinacea 3-10 Gy 13+0.01° 2540.02" 2.4640.22°
L Bl J5 AN ) /NG B 2R A7 A B 36 2 5+ (P<0. 05)
Note: Values with different lowercase letters differ significantly (P<Z0. 05)
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Fig.2 Range of seedling length and root length in three Phalaris species under 10 Gy irradiation
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Fig. 3 Effects of 10 Gy irradiation on Chlorophyll (A)and Carotenoid (B)contents in three Phalaris species
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Fig.5 Effects of 10 Gy irradiation on Peroxidase ( A)and Superoxide dismutase (B )activities in three Phalaris species
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Table 3 Membership function values of seedling stress tolerance for three Phalaris species under 10 Gy irradiation

147 Index MR 1 i BEYE 2 R 3
Phalaris arundinacea 1 Phalaris arundinacea 2 Phalaris arundinacea 3
& ZEZ Germination rate 0.69 0.52 0.00
K H 8% Germination index 0.51 0.40 0.00
K 5E# Germination energy 0.64 0.41 0.00
2% % Chlorophyll 0.08 0.01 1.00
K% N ZE Carotenoid 0.27 0.01 1.00
N . Malondialdehyde 0.67 0.51 0.80
AR Soluble sugar 0.33 0.00 1.00
n] %5 VL2 11 Soluble protein 0.00 0.55 1.00
B E ALY AL Superoxide dismutase 0.58 1.00 0.21
o AL P Peroxidase 0.24 0.00 0.07
XM Average 0.40 0.36 0.51
it %% 53 € 71 HE ¥ Radiation resistance ranking 2 3 1
3 iTig BIOR 0 B0 3 AR A, 0 B2 R R A i B B

VR T X S 4 W A R R X — B

AWFFEEE R F W, 10 Gy 7 & ) “Co-y i 5 X 3 % 5 4 g 55 NVTE H 4 P (Paeonia lutea) W UL

ol R M ORE A ML AR 8 K 28 A R R . HE Zaka %5 N A8 81 5. (Pisum sativum) " (R HF 5T 45 B4

H, 10 Gy 5l & b BEOG B B B U 3 1 1 A 2 3 R oL, At AT 33 e SRR 2 58 5 (=10 Gy vl @ 35 414

R PR RO SR 0 A AR R B BT R 1 P72 28 . SR, A A o8 = e B Sl ) A

RS R R 2 fr sz s AR X R e . RS I R R A2 R S i SR T R I Y K £ E AL L X AT BB T
SN AR 3 TR0 2 B AR 5 B AR R A A B S ASR] i Ta] % °C o~y H8 5 A0 BBUB I A7 7 25 57
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