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Sampling Method for Genetic Variation Survey in Maize Populations Detect
ed by SSR Markers

LIU Xue, LI Ming-Shun, LI Xin-Hai, TIAN Qing-Zhen, BAI Li, ZHANG Shi-Huang

Ingtitute of Crop Breeding and Cultivation, Chinese Academy of Agricultural Sciences/Key Laboratory of
Crop Genetic & Breeding, Ministry of Agriculture, Beijing 100081

Abstract Genetic diversity in maize (Zeamays L.) plays akey role for future breeding efforts. Diallel analysis was used co
mmonly to detect the genetic variation among or in maize populations, which makes great efforts to facilitate hybrid develo
pment. In recent years, molecular markers are convinced as a powerful tool in detecting the genetic diversity among maize in
bred lines, while it remains under investigation and optimization in analyzing maize populations. The objectives of the curre
nt research were to use SSR to (1) compare the genetic information analyzed with different bulking DNA samples, and (2) €
stablish the technique procedure to detect genetic variation in maize populations. The modified CTAB method was used to
extract DNA of 50 individuals of each population and DNA samples from leaf mixture of 5, 10, 15 and 20 individuals, resp
ectively. 17 SSR primers selected from 10 chromosomes of maize were employed for PCR amplification of DNA samplesf
rom leaf mixture. PCR products were separated in denaturing polyacrylamide gelsin 1 x TBE buffer, 2 uL of each PCR pro
duct were pooled. The results showed that the DNA from leaf mixture of 10 individuals was identified to be the best choice
to replace the DNA mixture from the same number of individual s through comparing the number of alleles, polymorphism i

nformation content value and diversity index (Table 2, 3), and allel number amplified with the DNA samples from leaf mixt
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ure of 5 and 10 individuals was significantly correlated with that with DNA mixture from the same number of individualsin
two populations (Pob69: r = 0.913 and 0.913; Pob70: r = 0.909 and 0.869; P < 0.05; Table 4). In addition, the results of PC
R amplification among DNA samples from leaf mixture and the mixture sample of individual DNA were compared and sho
wed that the DNA samples from leaf mixture is the optimum substitute for the mixture sample of individual DNA (Table
5). Finally, the DNA extracted from leaf mixture of 10 individuals was confirmed as alabor saving and efficient approach to
analyze the maize population diversity. Now the bulking fingerprinting method has been adopted to analyze the genetic rela
tionships among maize populations with polyacrylamide gel electrophoresis.
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