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Genetic diversity analysis of the developed qingke (hulless barley) varie-
ties from the plateau regions of Sichuan Province in China revealed by
SRAP markers
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Abstract: Genetic diversity of 25 accessions of Qingke (hulless barley) varieties from the plateau regions of Sichuan Prov-
ince, China, was analyzed by using SRAP (Sequence-related Amplified Polymorphism) markers. The results showed that 64
pairs of primer combinations produced 999 clear bands, of which 62 primer pairs (96.9%) amplified 225 polymorphic bands
(22.5%). Three hundred and thirty three allelic phenotypes were amplified with an average of 5.20 alleles/primer pair. The
genetic diversity ranged from 0 (me9/em14, me9/em15) to 0.8928 (me6/em18) with an average of 0.5126. The 25 acces-
sions were classified into three major groups: A, B, and C by cluster analysis using UPGMA, which showed significant
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relationship with the origin regions of accessions. Thus, it was suggested that the Sichuan hulless barleys could be used as
elite germplasms to enhance the genetic background for super-hulless barley breeding.
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Table 1 Code and names of the hulless barley varieties from Sichuan Province

Code Variety Code Veriety Code Veriety
SGZ01 1 Kangqing 1 SGZ10 Danbaheiqingke SGZ19 Ganziheimawei
SGZ02 2 Kangqing 2 SGZ11 Qianningliigingke SGZ20 603
SGZ03 6  Kangqing 6 SGZ12 Mingxianqingke

SGZ21 ,

SGZ04 7  Kangqing 7 SGZ13 98172-2 Qipangou
SGZ05 Bailiuleng SGZ14 813 SGZ22 Chungqingke
SGZ06 1 Emul SGZ15 Zigingke SGZ23 5 Kangqing 5
SGZ07 Gangtuoqingke SGZ16 Qianningqingke SAB24 4 Aqing4
SGZ08 Heiqingke SGZ17 Baiyuqingke SAB25 5 Aqing5
SGZ09 Dongshenghei SGZ18 33-2-1-1




1 : SRAP 117
12 1.2.2 PCR A E
: [13]
1.2.1 DNA &3 PCR b ’ -
15 uL, 10xbuffer(Mg>"),
DNA Sharp [ H (Me™)
15 0.2 mmol/L dNTP, 250 nmol/L , 50 ng
’ ' DNA, 1 U Ta PTC-100™ PCR
mb : 2XCTAB, 65€ | q 95°C 1 min; 94°C 1 min, 35°C 1
I h, 20 min ! / o it ImmSat lmn, 33
(24:1) , m?n, 72 C 1 mln', 5 ;94°C lomm, 50°C . 1
DNA, 70% mom, 72°C 1 min, 35 ; 72°C 10 min,
DNA, 1% pna  4C «C 2 C )

% 2 SRAP 3B RIZEEIFS
Table 2 Sequences of SRAP primers used in this study

Name of primer Forward primer(5’' -»3")

Name of primer Reverse primer(5’ »3")

me5 T GAG TCC AAA CCGG AAG eml2 GA CTG CGT ACG AATT GTC
me6 T GAG TCC AAA CCGG TAA eml3 GA CTG CGT ACG AATT GGT
me7 T GAG TCC AAA CCGG TCC eml4 GA CTG CGT ACG AATT CAG
me8 T GAG TCC AAA CCGG TGC eml5 GA CTG CGT ACG AATT CTG
me9 T TCA GGG TGG CCGG ATG eml6 GA CTG CGT ACG AATT CGG
mel0 T GGG GAC AAC CCGG CTT eml7 GA CTG CGT ACG AATT CCA
mell C TGG CGA ACT CCGG ATG eml8 GA CTG CGT ACG AATT GGT
mel2 G GTG AAC GCT CCGG AAG eml19 GA CTG CGT ACG AATT CCG
123 @k A 4R 2
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Fig. 1 Amplification results of the primer combination
“me8/em12” in parts of the accessions
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Table 3 Polymorphism, allelic variation, and genetic diversity of the developed hulless barley varieties from Sichuan, China

/ /
I NO'. of Genetic No. of poly- Genetic
Primer pair ggn}(/;;?\;gh:)cf No. of alleles diversity Primer pair morphic No. of alleles diversity
total bands bands/No. of
total bands
me5/em12 4/18 6 0.5888 Me9/em12 1/6 2 0.4352
me5/em13 3/17 6 0.5888 Me9/em13 2/17 3 0.2176
me5/eml14 1/8 2 0.4032 Me9/eml14 0/11 1 0.0000
me5/eml15 6/20 11 0.8672 Me9/eml5 0/12 1 0.0000
me5/em16 3/16 4 0.5536 Me9/em16 4/16 6 0.6560
me5/em17 717 13 0.8928 Me9/em17 2/17 3 0.2784
me5/em18 3/11 3 0.2784 Me9/eml8 8/19 10 0.8544
me5/em19 4/12 5 0.7008 Me9/em19 1/12 2 0.2688
me6/em12 5/18 8 0.7968 mel0/em12 5/19 5 0.5584
me6/em13 6/19 14 0.8736 mel0/em13 3/4 7 0.6080
me6/em14 2/10 3 0.3328 mel0/em14 10/23 11 0.8544
me6/em15 1/7 2 0.2112 mel0/eml15 8/15 7 0.6784
me6/em16 4/15 6 0.3488 mel0/em16 3/16 7 0.8032
me6/em17 5/19/ 6 0.6880 mel0/eml17 1/11 2 0.0768
me6/em18 11/16 15 0.8928 mel0/eml18 1/15 3 0.4224
me6/em19 2/10 3 0.1504 mel0/em19 7/18 9 0.7904
me7/em12 1/13 2 0.1472 mell/eml2 4/15 5 0.7520
me7/em13 4/18 10 0.8576 mell/eml3 1/18 2 0.0768
me7/eml14 6/17 8 0.6368 mell/eml4 3/18 5 0.6464
me7/eml15 1/8 2 0.2112 mell/eml5 2/23 4 0.4000
me7/em16 2/14 4 0.6560 mell/eml6 4/20 8 0.7520
me7/eml7 5/15 8 0.6976 mell/eml7 4/22 9 0.8416
me7/em18 1/10 2 0.2688 mell/em18 3/18 3 0.5344
me7/em19 3/16 4 0.4768 mell/em19 2/10 3 0.5504
me8/em12 6/20 7 0.5664 mel2/eml12 6/19 5 0.6080
me8/em13 2/11 5 0.7456 mel2/eml13 1/18 2 0.3648
me8/em14 2/15 3 0.2784 mel2/eml4 3/22 3 0.2176
me8/eml5 4/11 2 0.0768 mel2/eml5 4/25 5 0.5056
me8/em16 2/11 3 0.3808 mel2/em16 4/26 4 0.4768
me8/em17 4/17 6 0.7488 mel2/em17 3/15 6 0.5888
me8/em18 4/13 5 0.4064 mel2/eml18 1/25 2 0.4352
me8/em19 3/16 3 0.4576 mel2/eml19 7/16 7 0.7712
Mean 3.63/15.61 5.20 0.5126
Range 0~11/4~26 1~15 0~0.8928
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Table 4 SRAP polymorphism, allelic variation, and genetic diversity of the combinations among different forward (reverse)

primers and all reverse (forward) primers

No. of total bands

No. of polymorphic bands

No. of alleles Genetic diversity

Primer
/ / (%)

Total/Average Total/Average Frequency of polymorphism (%) Total Average Average
me5 119/14.9 31/3.9 26.1 50 6.3 0.6092
me6 114/14.3 36/4.5 31.6 57 7.1 0.5368
me7 111/13.9 23/2.9 20.7 40 5.0 0.4940
me8 114/14.3 27/3.4 23.7 34 4.3 0.4576
me9 110/13.8 18/2.3 16.4 28 3.5 0.3388
mel0 121/15.1 38/4.8 314 51 6.4 0.5990
mell 144/18.0 23/2.9 16.0 39 4.9 0.5692
mel2 166/20.8 29/3.6 17.5 34 43 0.4960.
eml2 128/16.0 32/4.0 25.0 40 5.0 0.5566
eml3 122/15.3 22/2.8 18.0 49 6.1 0.5416
eml4 124/15.5 27/3.4 21.8 36 4.5 0.4212
eml5 121/15.1 26/3.3 21.5 34 4.3 0.3688
eml6 134/16.8 26/3.3 19.4 42 53 0.5784
eml7 133/16.6 31/3.9 233 53 6.6 0.6016
eml8 127/15.9 32/4.0 25.2 43 5.4 0.5116
eml9 110/13.8 29/3.6 26.4 36 4.5 0.5208
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