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Table 1. Characteristics of maize line sampsle in the experiment

Ages &S @).PU Bgod slite dged oS wé).r:lj gl slive
Sample Variety Samole origin Sample Variety Samole origin
Code Name P g Code Name P g
Pars Agro-industrial Seed and Plant
! B73 and Livestock Co. 8 B73 improvement Institute
Pars Agro-industrial Seed and Plant
2 B73 and Livestock Co. ? B73 improvement Institute
Pars Agro-industrial Pars Agro-industrial and
3 B73 and Livestock Co. 10 B73 Livestock Co.
Pars Agro-industrial Pars Agro-industrial and
4 B73 and Livestock Co. 1 B73 Livestock Co.
Pars Agro-industrial Seed and Plant
3 B73 and Livestock Co. 12 K1264/1 improvement Institute
Pars Agro-industrial Seed and Plant
6 B73 and Livestock Co. 13 K1264/5-1 improvement Institute
Seed and Plant
7 B73 improvement 14 K1263/17 . Seed and Planj[
Institute improvement Institute

ooliiul 8550 sl ,551ET Jlg 5 Slasein ¥ Jaus

Table 2. The characteristics and sequence of the primers used

Annealing Site ~ Primer Sequence (5'-3") Annealing Reference
Temperature
SS(‘;S:EZ‘?& CF  GGGGAAGCGAAGGTTGGGTAT
ZmGLP gen CR CGTTGAAGGCACGGGTAAGC 60 Fuetal 2016
Specific primer/ ID-F  TGTTCCCGAACGGGTCCC
Indel9 ID-R  CGAGGTGGTGAAGCCGAAGAA

350 LAl Y wgei VT o 50 ciS sl sl oy sl Ll 2> Jous
Table 3. Summary of some descriptive statistics for seed quality index in 14 maize inbred-line samples

el b Qoo b bl do o e bl Sis 0 el cere
354l 2982 o yd c . c . LS Ol o5
ol T ) azalS joels oSl D amels T -
= s st azals ) ) - (el sl
Statistics St) dond Field (cels) (el Dry weight of ot oy )f
andar ) . o . o E d eight o 0
Germination ~ Emergence% ETlme to 50}/]0 of ETlme to 90? of Seergﬁzgge(g) Seedling Seedling
% mergence (hour) mergence (hour) (cm) Height
Mean .Sl 89 68.6 140.3 175.9 1.39 35.4 17.1
SD 3.6 10.0 11.9 10.9 3.1 0.4 4.6
SR JOUES T
S S22 4.1 11.2 7.9 6.1 15.8 10.3 9.4
CV (%)

Db Y wised VF s alislejl kS uily s 4o )0 Slaye eSils ¥ Jgur
Table 4. Mean squares in the variance analysis for the laberatory seed quality in 14 maize inbred-line

samples
oS lie daf S lastinl gialex as)e
S.0.V Standard Germination%
Seed sample & w540 13 69.8 "
Error Ws 42 3.9

)la@MﬁinS g 00 C_Ia...,)o )lasuu.,—:s:- ARICR C.!a...;)o)la e
*:singnificant at P < 0.05; **: singnificant at P <0.01; "ns" not significant
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Table 5. Mean squares in the variance analysis for the seed quality indices in 14 maize inbred-line samples
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Table 6. Mean comparison for seed quality indices in 14 maize inbred-line samples
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Fig. 1. Amplification profile of ZmGLP gene with the internal control region and InDel9 site related to seed
vigor in two maize variety. A: No. 5 of B73 line, B No. 14 of K1263/17. 1- 30 product PCR CF/R primers

(internal control) amplified 404 bp and IDF/R primers (Indel9 polymorphic site). A, Amplification of 140 bp
in InDel9 and B, Absence of indel9 site. M: Genomic ruler 100 bp. NC: Negative Control
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Extended Abstract:

Introduction: Production of high-quality seeds to stabilize crop yield is an important challenge for
breeders. One of the most important answers to this challenge is to clarify the molecular mechanisms
associated with seed vigor characteristics. Functional proteins of Cupin superfamily are among the molecules
in signaling pathway. Previous research has shown that in maize, a storage protein similar to the functional
Cupin superfamily protein called ZmGLP is effective in seed germination. However, in the previous
experiments, suitable indicators were not used to assess seed vigor and its relationship with field
establishment. So, it is needed to study the performance of ZmGLP in predicting field emergence to complete
the previous research.

Materials and Methods: An experiment was performed on 14 samples of commercial inbred maize lines.
In this experiment, in addition to the laboratory evaluation of seed germination, field indices of physiological
seed quality including the percentage of seedling emergence in the field, time to 50% seedling emergence,
time to 90% seedling emergence, seedling dry weight, seedling height and coefficient of variation of seedling
height was also assessed. In the polymerase chain reaction, two pairs of primers (CF / CR primers and IDF /
IDR primers) were used to identify the DNA sequence of the Cupin.

Results: The results show that the seeds were different in terms of physiological quality. The lowest
percentage of germination in laboratory was related to K1264/1, while the lowest physiological quality of
seeds in field indices was observed in K1263/17. The molecular test confirmed the presence of the desired
allele at the InDel9 site of vigor-related genes in the three samples of B73, K1264/1, and K1264/5-1, but no
amplification band of the InDel9 site was observed in all K1263/17 seed samples. Due to the fact that line
K1264/1, which had the lowest germination percentage in the laboratory, had an amplification band at this
related site to vigor, it is not enough to rely on the results of the laboratory germination test to investigate the
relationship between this gene and seed vigor. The field emergence test and seed vigor test that have a good
prediction of field emergence must be used in these studies.

Conclusions: According to the results of this experiment, molecular tests with functional markers based
on Indel9 can be used to accelerate the evaluation of vigor, especially when the breeder is breeding a new
line or hybrid. It is a useful, rapid, and effective molecular method to predict seed emergence in the field and
screen the lines to ensure the genetic strength of the germination of the lines, especially in the temperate
germplasms of corn. Finally, it is necessary to determine the threshold of low vigor during seed quality
investigation in different cultivars, and relationship between the presence or absence InDel9 site should be
considered in future research.

Keywords: Emergence, Functional, Line, Maize, Marker, Vigor

Highlights:
1- The feasibility of using molecular markers to determine the seed vigor of corn lines in the field was
studied and optimized for the first time.
2- The results of physiological quality assessment of seeds in the field for the studies related to the
relationship between molecular markers and seed vigor were exploited for the first time.
3- The Indel9 site and molecular markers related to seed vigor in the field were introduced.
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