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The M, Morphological Variation and RAPD Analysis of Maize Irradiated by Proton
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Abstract [ Objective | The growth and development , morphology and variation of genomic DNA level in the M, of maize were studied in different
doses of proton radiation (PR). [ Method ] Maize seeds were irradiated by different doses of proton(10,20.30.40.50 Gy). We studied the growth
status of M, of maize,and studied the M, damage and variation with RAPD molecular marker technology. [ Result] The germination rate increased
firstly and then decreased with the increase of the dose. The germination rate of 20 Gy and 30 Gy groups were higher than the control ,and the 20
Gy group’s was the highest. The empty bar rate was a saddle shaped curve,the minimum was at 20 Gy and 50 Gy,the highest was at 40 Gy and
up to 29.4% . The photosynthetic rate of the maize of irradiation groups was significantly lower than the control,it showed saddle shaped curve
with the dose increasing. The thousand-grain weight also showed saddle shaped curve with the dose increasing,its values of the groups of 10 Gy,
20 Gy and 40 Gy were significantly higher than the control and the minimum was at 50 Gy. Comprehensive considering the germination rate , the
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empty bar rate and the thousand-grain weight,the radiation dose of producing useful variation of maize M, generation was in the order 20 ,10 and
30 Gy. 16 random primers were used on Random Amplified Polymorphic DNA ,called RAPD experiment. All primers amplified 142 bands,71 poly-
morphism bands. The polymorphism bands ratio reached 57.3% ,and the variation rate of irradiation group was between 20.2% and 32.3% . The
result of genetic similarity clustering analysis showed that those groups were clustered into two categories. One included the 10 Gy group and the
50 Gy group,and the variation was high. The other included the 20,30 and 40 Gy groups and the control. [ Conclusion ] These works can provide a
guidance and reference of radiation dose for the radiation induced maize to produce beneficial mutations and cultivate new varieties,and may lay
a certain foundation for expanding the maize germplasm.
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Table 1 The sequence of selected primers

g O3 gy PGS
Primer NO, rimmer sequence Primer NO, rimer sequence
(5'-3) (5'=3)
Al CAGGCCCTTC F14 TGCTGCAGGT
A2 TGCCGAGCTG F15 CCAGTACTCC
A10 GTGATCGCAG G10 AGGGCCGTCT
Bl GTTTCGCTCC H18 GAATCGGCCA
B6 TGCTCTGCCC J18 TGGTCGCAGA
B7 GGTGACGCAG J20 AAGCGGCCTC
F4 GGTGATCAGG N16 AAGCGACCTG
F5 CCGAATTCCC N18 GGTGAGGTCA

1.4.3 PCR Y, RIHIZE Bio /4wl (5L E LK P 4%
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Fig.1 Germination rate and empty bar rate of different irradia-
tion treatments
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Table 2 The M, morphological characters and grain yield of maize

JbFRLR ARG 3G FEf FERLL ThIE
Irradiation treatments Sample size Plant height // cm Ear height // cm Ear height ratio 1 000-grain weight /g
CK 20 257 +2.84 111 £2.01 0.431 +£0.004 26 567 +1.93
PR -10 20 256 £3.73 110 £2.01 0.431 +0.005 23 654 +6.80"
PR -20 20 244 +4.88" 110 £2.28 0.451 £0.004 46~ 643 +3.82"
PR -30 20 249 £4.21 108 £2.07 0.432 +0.005 02 582 +7.64
PR -40 20 253 +3.48 109 £2.08 0.432 £0.003 63 619 +£7.05"
PR -50 20 256 £2.96 113 +1.93 0.441 +0.003 54 557 +1.38
TE: » FoRERBH(P<0.05)
Note ;  indicated significant differences( P <0.05)
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Fig.2 The photosynthetic rate of different irradiation treatments

A2

Maker CK PR-10 PR20 PR-30 PR40 PR50

4 500 bp —= 0
3000 bp ==F____

2 000 bp == 0

1200 bp ==L

800 bp —=

500 bp ==

Bl 4, dilE 4 %0, s G AU 0. 73 MHTAb ol 2 25, Horp
JBiF 20,30 40 Gy AbHRL] 5% HER K 1 26, i F 10 Gy 55k
T 50 Gy AbBRE A 1 2K,
3 ZigEitie

TSN 15 F KR T2 TSS9 M, AR
R NGB AIRIAR A R B AFAS B T 4T, K 2E R AE O ~

2 000 bp —=fd

—

1200 bp ==L |

800 bp ==

500 bp ==

E3  BENLSIH A2.A10 SHIBER
Fig.3 The amplification results of the random primers A2 and A10
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Table 3 DNA polymorphism of maize of different irradiation treat-

ments
AbRZH XA 2R 2SN L)
Irradiation Contrast amplif- Polymorphism Polymorphism
treatments ication bands bands number bands ratio // %
CK 124 — —
PR -10 — 40 32.3
PR -20 — 25 20.2
PR -30 — 30 24.2
PR -40 — 29 23.4
PR -50 — 39 31.5

0.68 0.73 0.78 0.83 0.88
A Z F% Similarity coeffient

B4 TENEBHZ BRELER

Fig.4 Clustering result of different irradiated groups
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