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Study on the Determination of Maize Seed Vigor by
Tetrazolium Staining Imagination

CHANG Piao', HUANG Zhengxian’, HE Liping', SUN Yan'

(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China;

2. Seed Management Station of Yunnan Province, Kunming 650031, China)

Abstract: [ Purpose ] To develop a rapid and accurate method for determination of maize seed vig-
or. [ Method] Using hybrid maize seeds produced in 3 years, the embryos of the maize embryos
were stained with tetrazolium, and then digital microscope (Smart Zoom 5) was used to photograph
and obtain tetrazolium staining imagination of maize embryo structure, the stained area and the extent
of the staining of the radicle, hypocotyl, plumule and cotyledon (scutellum) of seed embryo were
measured, the correlation analysis was made with the field emergence of maize seeds. [ Result] There
was a significant correlation between seed and field emergence when all parts of maize embryo struc-
ture were staining and the staining color was red, the correlation coefficient was 1.000; and there was
a significant negative correlation between the field emergence and the seeds stained in white or light
color (pink), or only part of embryo structure staining, and the correlation coefficient was —0.905,

—0.921 and —1.000, respectively. [ Conclusion ] When the seed embryo is staining with all the em-
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bryo structures and the color is red, the seed can emergence in the field and be judged to be vigorous

seeds. On the contrary, the seed embryo is staining with part of the embryo structures and the color is

red; the seeds embryo structure stained in white or light color (pink), the seed cannot emergence in the

field and be judged to be non-vigorous or non-viable. This conclusion is for TTC staining method

used for determination of maize seed vigor directly, which is a rapid, accurate, practice and economy

technical method, could be used for seed quality testing institutions and seed companies for seed vig-

or assessment.

Keywords: maize; seed vigor; tetrazolium staining imagination; embryo structure; field emergence
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1 ERFEEELETIREE
Fig. 1 Tetrazolium staining imagination of
maize seed embryo structure

Note: a) the embryo structure staining and staining red; b) the embryo structure staining and staining pink; c) the embryo structure unstaining.

B2 ERMEENMREEGRDR

Fig. 2 Classification of tetrazolium staining imagination of maize seed embryo structure
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Note: a. tip part of scutellum unstaining; b. middle of scutellum unstaining; d. lower part of scutellum unstaining; ¢ and e. radical unstaining; f. hypocotyl

unstaining.
3 ERMPESEHAREEER
Fig. 3 Unstaining imagination of maize seed embryo structures
R 1 FEFEGERMFHESEHREREHELR
Tab. 1 Comparison of staining in embryo structure of different year maize seeds
Ay JEZF plumule JE#h hypocotyl JEAR radical
year & red W opink  AKYE unstaining ¥R red Wopink A unstaining & red W pink  ARY unstaining
2015 96.00+2.83 a 2.50+0.58 b 1.50+0.58 ¢ 96.50+3.42a 2.50+1.00 b 1.00£0.82 ¢ 93.50+5.26a 2.50+0.58b  4.00+1.41b
2014 94.50+£5.97 ab  1.50+0.58 b 4.00+1.41 b 94.50+4.44a  3.50+1.29 ab 4.00£1.41b 95.00+4.76 a  1.00+0.82b  4.00+1.63 b
2013 87.00+4.76 b 5.50+1.73 a 7.50+£1.92a  86.00£5.89b 5.50+1.92a 8.50+2.65a  78.50+7.90b 5.00+2.16a 16.50+2.52a
Ay J& Fi 3 upper scutellum J& Fi 7P middle scutellum J& AR lower scutellum
year & red W opink  AKYE unstaining ¥R red Wopink A unstaining & red W pink  ARY unstaining
2015 88.50+1.92 a 9.00+2.58 b 2.50+1.00c  91.50+5.26a 7.00+2.16 b 1.50+0.58b  83.00+3.83 a 13.50+3.70b  3.50+1.00 b
2014 83.50+3.42a 7.50+2.08 b 9.00+1.83 b 88.00+5.89a  7.00+1.83 b 5.00+2.16 b 80.00+5.89 a 13.00+2.58b  7.00+1.83 b
2013 49.00+4.76 b 25.00+4.16 a 26.00+4.32a  71.00+4.76 b 19.00+3.83 a 10.00+4.32a  46.50+5.51 b 39.50+6.61 a 14.00+4.32 a

W B AF/NG EREROR 7 R E (P<0.05); T

Note: Different lowercase indicate significant differences in the same column of data (P<0.05); the same as below.
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Fig. 4 Stained area of maize embryo in different years
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Fig. 5 Staining variation of maize seeds
embryo in different years
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