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Abstract. Time of harvesting in the case of corn is a key factor that contributes to obtain high seed
vigour. In the context, the study was conducted at the Agricultural Experimental Area of Mustafa Kemal
University, Turkey (36°15° N and 36°30° E), to evaluate the germination characteristics of three corn
hybrids including ‘Dekalp 6589 (FAO 700)’, ‘Cadiz (FAO 700)’ and ‘Bolson (FAO 600)’. In order to use
them in the present experiment, seeds of the selected corn were harvested at 5 day intervals, starting from
the milking stage (seed harvesting of all corn hybrids was done 30 days after tasseling) to physiological
maturity stages. Data on 1000 grain weight (1000-GW), electrical conductivity (EC), germination ratio
(GR), germination index (GI), accelerated aging test index (AATI), cold test, cold test germination index
(CTGI), and cold test germination time (CTGT) significantly varied among the selected hybrids in
response to harvesting at different times. When harvesting was done after 30 days of tasseling the dry
matter in cultivar ‘Cadiz’ showed the lowest, while the cultivar ‘Bolson’ showed the maximum dry
matter. The earliest black layer in the cultivar ‘Dekalp 6589 was found after 50 days while in the other
two hybrids it was recorded 5 days later (55 days). The techniques of the present study related to
evaluation seed vigour by estimating and evaluating germination properties may be used in future
research as well as by farmers in field conditions for sustainable corn production in the changing climate.

Keywords: electrical conductivity germination ratio, germination index, aging test index, cold test

Introduction

Corn (Zea mays L.) is one of the most important cereal crops grown across the globe
due to its widespread adaptability (Ranum et al., 2014; FAO, 2018 and Molla et al.,
2019). It is widely grown in various soil and climatic conditions due to its contribution
and adaptability to other cereals in the world. It is broadly used for food, fodder, fuel,
industrial raw materials as well as corn oil (Konuskan et al., 2017; EL Sabagh et al., 2018;
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Magsood et al., 2020). It is suitable for human consumption due to the presence of
unsaturated fatty acids (Abdelaal et al., 2017; Sariyev et al., 2020). Area and production
of corn ranks third in world after wheat and rice. Besides these, it can play a glorious role
in the economy of the country by feeding malnourished people as well as solving food
problems. Therefore, corn should get priority considering the protein malnourishment of
the people, because it encompasses more digestible protein than other cereals (Ahamed,
2010; Ahmed et al., 2020; EL Sabagh et al., 2020; Ghosh et al., 2020).

In recent years, numerous studies were devoted to the physiological responses of seed
germination and seedlings stages to chilling or osmotic stress (Anosheh et al., 2014), but
the ecological responses of the whole growing season remain largely unknown (Tian et
al., 2014). Rapid and uniform field emergence is an important factor to achieve high yield
to meet the growing demand for food (Rosegrant et al., 1995). Naturally, the plant
employs several adaptive measures to cope with harsh environments, such adaptive
measures bring about changes or adjustments in the physiological and biochemical
processes of the plant (EL Sabagh et al., 2018; Igbal et al., 2021).

Seed quality is generally reflected by seed vigour that refers to the total properties of
seed activities from germination under wider environments for storage longevity of
seeds (Gu et al., 2017), that determines the potential for fast and uniform seedling
emergence (Woltz and TeKrony, 2001; Mondo et al., 2013), and development of
vigorous seedlings under a widespread field conditions (AOSA, 1983, 2002). Generally,
low germination speed and high sensibility of seed and seedlings face to various stresses
during the germination process, lead to irregular shoot and root growth that ultimately
leads to decrease in the productivity (Marcos-Filho, 2005).

Since seed harvesting at the optimum time is the vital factor that involves to achieve
high seed vigour. During the maturation process, several morphological and
physiological changes occur which are linked with seed vigour. Harvesting at a suitable
time is a key factor that contributes to get seeds with high vigour (Gu et al., 2017)
through maintaining the optimum quality. Harvesting too early leads to immature seeds
that produce poor vigour (Fu et al., 2017). The parameters frequently used are black
layer formation, milk line development, seed weight (usually expressed as hundred-seed
weight, HSW) and seed moisture content (SMC) (Afuakwa and Crookston, 1984; dos
Santos et al., 2005). Both black layer formation and milk-line development stages were
found the best seed harvesting time of corn for achieving the maximum high vigour of
seeds through maintaining the best physiological quality (Gu et al., 2017). However,
several scientists argued that the above-mentioned indicators are not always appropriate
since these factors are sometime varied due to genetic makeup of a specific genotype
and also their interaction with growing environments (Carter and Poneleit, 1973;
Kinittle and Burris, 1976; Ma and Dwyer, 2001). Besides these, in classical breeding
studies, selfing can be made only one time in a year. In the tropical and sub-tropical
areas, there can be two times a year for selfing and harvesting. However, the seeds
should be dried up quickly and sown again after the first self-seed. Thus classical
breeding period will be halved.

Considering the above-mentioned limitations, scientists suggested some parameters
such as 1000 grain weight (1000-GW), electrical conductivity (EC), germination ratio
(GR), germination index (Gl), accelerated aging test index (AATI), cold test, cold test
germination index (CTGI), and cold test germination time (CTGT) are considered the
most widely used parameters for determining seed vigour (ISTA, 2015; Gu et al., 2017),
when they achieved maximum weight (also called physiological maturity, PM) (Wych,
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1988; TeKrony and Hunter, 1995). For avoiding elevated stress in seedbed at a minimum
acceptable vigour level of > 80%, cold and accelerated aging tests are accurately used to
optimize the field emergence of seeds (Woltz and TeKrony, 2001). In the context, the
recent study was undertaken to determine the seed vigour of early harvesting of three corn
(Zea mays L.) hybrids through observing several germination characteristics.

Materials and methods
Location of the research

The current study was conducted at the Agricultural Experimental Area of Mustafa
Kemal University, Hatay, Turkey (located at 36°15° N and 36°30’ E), during the year
2016, where corn was growing as the main crop. Typical Mediterranean climatic
conditions prevail in the region. The soil of research area is clay loam having pH 7.7,
where available phosphorus and organic matter content are low.

Experimental procedure

The size of each plot was 4 m in length and 5 m in width including plant stand (Intra
row: 70 cm, Inter row: 18 cm). Three hybrid corn, namely ‘Dekalp 6589 (FAO 700)’,
‘Cadiz (FAO 700)’, and ‘Bolson (FAO 600)’ were used as experimental material in this
study. Seeds of hybrid corns were sown on 10 April 2016. Before planting, mixed
fertilizers including N, P2Os, and K20 at 15-15-15 ratio were applied and mixed into the
soil. After the V6 stage, nitrogen was applied at 20 kg ha™ as top-dressing. Plots were
irrigated every 10-14 days from June to each cob harvesting time when nearly half of
available soil water was consumed. Weed control and other agronomic measurements
were done when necessary. When cob silk was determined to 2 cm length, it had been
marked. Seeds harvesting of all corn hybrids was done 30 days after tasseling based on
specific milk line, black layer and dry matter % of seeds in eight harvesting times
(Table 1). About 10 cobs were harvested in each harvest time. The cobs were harvested
for a few days. Seeds were split in two. Milk-line and dry matter were determined in
some of them. The other part started the germination process straight away.

Estimation of the germination characteristics to know seeds vigour of all hybrids

Seed testing was done at the Seed Science Laboratory, Department of Field Crops,
Faculty of Agriculture, Mustafa Kemal University, Turkey. All of the seeds were dried
under laboratory conditions before starting the seed vigour and germination tests.

The accelerated aging test for all hybrid seeds was conducted according to AOSA
(1983). Accelerated unites were placed in germination cabinets at 45 °C for 72 h after
which the kernels were removed and subjected to the standard germination and other
germination tests (Woltz and TeKrony, 2001). The electrical conductivity (EC) test was
performed according to Wang et al. (1994). Measurement of soaked water was
performed 72 hrs using a conductivity meter (Model HANNA HI 255 Combined Meter,
Germany). Results were expressed in pS cm™ g? to take account of variability in seed
weight among the seed lots.
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Table 1. Seed harvesting of all corn hybrids were done 30 days after tasseling (DAT) based
on specific milk-line (ML), black layer formation and dry matter % of seed

No of Harves_t at Grain maturity stage of all hybrids Dry matter:y(kli Il\g)s (%) of all
harvesting| 42 e Days Days Days
times tasseling Dgé(g;p required for | Cadiz |required for| Bolson |required for Dgé(sép Cadiz | Bolson
ML & BL ML & BL ML & BL
1 19/07/2016 | Y% ML 92 - - 63 - -
2 23/07/2016 | » ML 97 s ML 96 - 68 60 -
3 27/07/2016 | % ML 102 ML 101 Y4 ML 100 66 59 61
4 01/08/2016 | % ML 107 s ML 106 1/3 ML 105 67 62 66
5 04/08/2016 BL 112 % ML 111 ¥ ML 110 69 62.5 68
6 08/08/2016 - 1/5 ML 116 BL 115 73 65 71
7 12/08/2016 - BL 121 - 76 70 77
8 16/08/2016 - - - 80 71 77
9 20/08/2016 - - - 84 81 82
10 24/08/2016 - - - - 85 82

The seed germination ratio was measured according to ISTA (2008). Twenty-five
seeds were placed on three layers of moist, non-toxic, germination paper (Anchor Paper
Co., St. Paul, Minn.). The papers were rolled, placed in a plastic container (21.5 x 32.5
x 5.5cm), and incubated in a dark germinator at 25 °C for 10 days. The incubator
(model ES120) was used for the germination test. A seed was considered germinated
when the emerging radicle was at least 2 mm long.

Cold test and its estimating procedure

Soil obtained from the top 5 cm of a corn-field at the Agricultural Experimental site
of Mustafa Kemal University, Turkey was used for the cold test. The soil was screened
through a 5 mm sieve and 450 g dry soils were placed into 19 x 6 x 9.5 cm plastic
containers. Four replications of 50 seeds from each treatment were planted in each
plastic container and covered with 450 g dry soil. A calculated quantity of prechilled
(10 °C) distilled water was added to adjust the moisture content to 70% of water holding
capacity (227 ml water). The containers were then covered and incubated at 10 °C in
darkness for 7 days. The containers then moved to a 25 °C chamber with an altering
light source (12 h light day™?) for 4 days grow-out period and normal seedlings were
counted for germination ratio. Seedlings were classified as strong or weak after 7 days
as described by Fiala (1987).

Cold germination index

Cold germination index was determined according to Carpici et al. (2009), using the
formula:

Gl = Y(Gi/ Tt) (Eq.1)

where, Gl is germination index, Gi is the germinating seeds per day, Tt is counting days
of germination time.
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Cold germination time
Cold germination time was recorded according to Ellis and Roberts (1980), using

the following formula:
MGT = X2(n.D)/ Xn (Eq.2)

where, ‘n’ is the number of newly germinated seeds on each day and ‘D’ is the day of
counting.

Statistical analysis

The data were analyzed by partitioning the total variance with the help of a computer
using MSTAT-C program. The treatment means were compared using Duncan’s
Multiple Range Test (DMRT, 1955).

Results and discussion
Analysis of variance (ANOVA) for germination parameters

Table 2 represents the summary of the analysis of variance (ANOVA) for seed
germination characteristics of all three corn cultivars. The result indicated that the
lowest dry matter was determined in the Cadiz hybrid, while the highest dry matter was
determined in the cultivars of ‘Bolson’ corn at the first harvesting time (30 days after
tasseling). This may be from a different FAO (600) groups of Corn varieties.

Table 2. Analysis of variance (ANOVA) of some germination parameters

Sources of variation| DF | 1000-GW EC GR Gl AAGI CT CTGI CGT

Corn hybrids (A) 2 1191.3** 799.7** 14.6** 22.2%* 84.9** 145.8** 93.7** | 58.0**
Harvesting times (B) | 8 239.4** 122.5** 127.5** 135.8** 30.9** 21.91** 35.1%* | 14.9%*
AXB 16 19.4** 12.1*%* 28.2*%* 29.0** 12.8** 19.18** 25.8** | 11.5**

CV (%) 2.50 7.26 5.50 6.97 10.67 7.42 6.11 4.99

*, **Sjgnificant at P < 0.05 and P < 0.01 levels respectively. DF: degree of freedom; CV (%): coefficient of variation; 1000-GW:
1000 grain weight; EC: electrical conductivity; GR: germination ratio; Gl: germination index; AAGI: accelerating aging test
index; CT: cold test; CTGI: cold test germination index; CTGT: cold test germination time

The earliest black layer was found in ‘Dekalp 6589’ hybrid at 50 days. The black layer
was determined at 55 days in other corn hybrids. But the period between flowering and
physiological maturity was determined as 15 days in ‘Bolson’ hybrids, but the others were
completed in 20-25 days (Tables 1 and 2). The analysis of variance (mean squares) of all
investigated properties of germination rate, germination index, germination time, root
length and root fresh weight in normal and aging seeds were found to be statistically
significant regarding the corn hybrids and harvesting times (Table 3). It was also observed
that there was a significant difference in the interaction between hybrids and harvesting
times. Findings of Kapoor et al. (2010) reported that accelerated aging in cowpea seeds
influenced the physiological aspects such as germination percentage and vigour index.
Further, the reduction in seed viability, germination rate, and vigour is associated with
biochemical changes (for example, decrease in soluble proteins and sugar content) related to
seed aging (Rastegar et al., 2011).
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Table 3. Effects of corn hybrids on 1000-GW, EC, GR, GI, AAGI, CT, CGI and CGT of corn
hybrids

Cultivars 1000-GW EC GR Gl AAGI CT CTGI CTGT
Dekalp 6589 283.2b 10.22b 81.75b 9.31c 6.62b 67.1c 9.05¢ 4.88a
Cadiz 241.1c 12.78a 87.4a 10.18a 9.32a 91.5a 11.57a 4.28b
Bolson 314.5a 8.53c 82.8b 9.70b 7.08b 75.1b 10.22b 4.30b
LSD (5%) 3.4 0.24 2.54 0.3 0.5 3.29 0.41 0.14

1000-GW: 1000 grain weight; EC: electrical conductivity; GR: germination ratio; GI: germination index; AAGI: accelerating
aging test index; CT: cold test
The letters in all parameters are indicating the significant differences according to the DMRT

1000-GW (g) and electrical conductivity (uS cm™ g *)

It was also observed that there was a significant difference between hybrids and
harvesting times. After the accelerated aging test, the highest 1000-GW (314.5) was
observed in ‘Bolson’ hybrid at different harvesting times (Table 3). However, the highest
EC (12.78) was recorded in ‘Cadiz’ hybrid at different harvesting times (Table 3). The
highest 1000-GW (315.2) was recorded at the 62th DAT (Tables 3 and 4). Electrical
Conductivity (EC) was also significantly influenced by the harvesting times in this study.
On the other hand, the highest EC value was recorded at the 30th DAT (Table 4).
Interaction effects of variety x harvesting time on the 1000 GW and electrical conductivity
of corn hybrids were also varied significantly (Table 5). The maximum 1000-GW (333.7)
was recorded at the 58th DAT in ‘Bolson’ corn hybrid, followed by 62th DAT in same corn
hybrid (333.3). Whereas the maximum EC (17.84) was recorded at 30th DAT in ‘Bolson’
hybrid, followed by ‘Dekalp 6589’ (16.23) at the same harvesting time (30th DAT) (Table
5). The explanation for seed deterioration is that high temperature and moisture content
reduce the seed quality and these parameters are the factors to predict the life spans of seeds
confirmed by earlier finding of Roberts et al. (1973).

Table 4. Effects of harvesting times on 1000-GW, EC, GR, Gl, AAGI, CT, CGI and CGT of
corn hybrids

forl'o"fN”i’:gSt;;T 100?9)6\’" (s o o | GREO Gl AAGI | CT(%) | CTGI |CTGT (day)
30" 21807 1478a 7258d | 832d | 572f | 745c | 924cd | 468ab
34 24716 1343 6533¢ | 695¢ | 663de | 732c | 9.93b | 450c
3g 266.1 d 11.17¢ 5930f | 621f | 64le | 634d | 896d | 479ab
am 2817 ¢ 1073 ¢ ga50c | 887d | 735¢c | 763c | 937cd | 48la
46" 286.4 ¢ 11.08¢ 9L50b | 1028c | 728cd | 742c | 952bc | 461be
5o 298.0b 920 d 97.30a | 1158b | 846b | 890a | 1114a | 428d
54 294.1b 867 d 86.00c | 1050c | 9.69a | 825b | 11.32a | 428d
58" 309.9a 785e 9950a | 1237a | 894b | 862ab | 1143a | 4.14d
6o 3152a 771e 99.80a | 1248a | 859b | 818b | 1160a | 428d
LSD (5%) 569 062 376 0.55 0.67 a7 051 0.18

1000-GW: 1000 grain weight; EC: electrical conductivity; GR: germination ratio; Gl: germination index; AAGI: accelerating
aging test index; CT: cold test
The letters in all parameters are indicating the significant differences according to the DMRT

Germination time (GT)

A significant variation of GT among treatments of all the corn hybrids was found due
to the differences in harvest times (Table 5). The mean GT, under conditions providing
aging were significant with accelerated aging of corn seed (Kapilan, 2015).
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Table 5. Interaction effects of corn hybrids x harvesting time on the 1000-GW and electrical
conductivity of corn hybrids

Harvest at 1000 GW (g) EC uSem'g ™)
following DAT Dekalp 6589 Cadiz Bolson Dekalp 6589 Bolson Cadiz

30t 202.1 0p 178.4q 27361 16.23 b 17.84 a 10.23 fg
34t 251.5m 1942 p 295.6 gh 13.72¢ 16.16 b 10.39 ef
3gt 288.7 h-k 20450 305.1e-g 10.15 f-h 14.06 ¢ 9.29 g+
42t 291.2 h-j 240.8n 313.1d-f 10. 00 f-i 13.05¢ 9.14 h-k
46t 292.5 hi 2409n 325.6 a-Cc 8.97 I-I 13.85¢ 10.43 ef
50t 284.1i-k 278.9 ki 330.9ab 9.37 1+ 11.55d 3.680
541 303.4 fg 259.4 m 319.5cd 8.11k-n 11.44 de 6.450
58t 314.0 de 282.1 -l 333.7a 7.13no 9.06 i-k 7.38 m-0
62" 321.5 bd 290.9 h-j 3333a 8.31j-m 8.06 I-n 6.750

LSD (5%) 9.86 1.07

1000-GW: 1000 grain weight; EC: electrical conductivity
The letters in all parameters are indicating the significant differences according to the DMRT

Table 6. Interaction effects of corn hybrids x harvesting times on the germination ratio and
germination index of corn hybrids

Germination index

Harvest at Germination ratio (%)
following DAT | pekalp 6589 Cadiz Bolson Dekalp 6589 Cadiz Bolson

301 87.2¢ 83.5cd 47.0i 9.92 de 10.39 cd 4.66 i
34 75.0 ef 69.0 fg 52.0i 8.93fg 7.1h 4.84i
3g 50.0i 66.0 gh 62.0 h 4751 7.15h 6.73h
42t 83.5cd 80.0 de 90.0 be 821¢g 8.57¢g 9.83 d-f
46 84.0 cd 95.5ab 95.0 ab 9.08 e-g 10.15d 11.59 ab
501t 975a 94.5 ab 100 a 11.26 bc 11.12 be 12.35a
54t 60.0 h 99.0a 99.0a 6.90 h 12.25a 12.34a
58t 99.0a 99.5a 100 a 12.22 a 12.44 a 12.48 a
621 99.5a 100 a 100 a 125a 12.49 a 1245a

LSD (5%) 6.51 0.96

1000-GW: 1000 grain weight; EC: electrical conductivity
The letters in all parameters are indicating the significant differences according to the DMRT

Germination ratio

Germination ratio (GR) is an important trait that influences the stand establishment
and yield of crops. After accelerated aging test, the highest GR (75.25%) was
observed in ‘Dekalp 6589’ hybrid at different harvesting time of corn seeds followed
by hybrids ‘Cadiz’ and ‘Bolson’ (Table 6). The GR was also significantly influenced
by the harvesting times in this study. However, the highest GR (78.00%) was recorded
at the 40th DAT which was statistically identical with 35th and 55th DAT, while the
lowest GR (21.00%) was observed at 30th DAT. The germination ratio of different
phenological stages has been reported in several earlier studies (Demir and Mauvi,

2004; Demir and Mavi, 2008).
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Germination index (GI)

Corn hybrids faced significant variations in the germination index due to harvest
times. The maximum values were determined at 58" and 62" day in the case of the
hybrid ‘Dekalp 6589, but no significant differences were detectable between 54 to 62"
harvest of hybrid ‘Cadiz’ or 46 to 62 days of hybrid ‘Bolson’ through estimation of Gl
(Table 6). Ghassemi-Golezani et al. (2010) reported that the reduction in germination
percent and other indices can be due to physiological and biochemical changes during
seed aging.

Accelerated aging test index (AAGI) and cold test (CT)

A significant variation of accelerated aging test index (AAGI) and cold test (CT)
among treatments of all corn hybrids were found when grown upto the harvest times
(Table 7). The AAGI was also significantly influenced by the harvesting times in this
study. However, the highest AAGI (9.32a) was recorded in ‘Cadiz’ hybrid at different
harvesting times (Table 3), and the highest AAGI (9.69 a) was recorded at the 54th
DAT (Table 4). The reduction of AAGI with aging seed was due to the increase in
respiration in the cell during the process to prevent cell damage as confirmed by earlier
findings of Torres and Andrews (2006) and Vashisth and Nagarajan (2009). Among the
corn hybrids, the maximum CT (91.5) was documented in the cultivar ‘Cadiz’, while
the highest value (89.0) was observed at the harvesting time of 50th DAT. The rate of
deterioration of seeds depends on storage conditions such as temperature, atmospheric
moisture and oxygen concentration (confirmed by Walters et al., 2005).

Table 7. Interaction effects of corn hybrids x harvesting times on the AAGI and CT of corn
hybrids

Harvest at AAGI CT (%)
following DAT | pekalb 6589 Bolson Cadiz Dekalb 6589 Cadiz Bolson

30" 6.08 g 5.64 h-j 5.44 ij 76.0 hi 86.0 c-g 615]
34t 6.09 g 8.26 c-¢ 5.55 hj 64.0 93.0 a-c 625
3g 9.42 d-f 5.19j 6.62 f-h 48.3 k 89.0 a-e 53.0k
421 5.34ij 9.29 bc 7.47 d-f 51.0k 95.0ab 83.0d-h
46 6.27 ¢4 9.56 b 6.03 g+ 3801 96.5a 88.0 b-f
50t 6.48 f-i 11.75a 7.13e-g 82.0e-h 97.0a 88.0 b-f
54 9.50b 10.98 a 8.57 b-d 735i 95.5ab 78.5 g-i
58 6.81fg 11.33 a 8.69 bc 86.5 c-g 90.5a-d 81.5e-i
62 5.63 h-j 11.89a 8.26 c-e 84.5d-g 81.0 e-i 80.0 f-i

LSD (5%) 115 8.15

AAGI: accelerating aging test index; CT: cold test
The letters in all parameters are indicating the significant differences according to the DMRT

Cold test germination index (CTGI), and cold test germination time (CTGT)

A significant difference was observed among the hybrids and harvesting times after
the accelerated aging test. The highest CTGI (12.38) was observed in the corn hybrid
‘Bolson’ at different harvesting times and was recorded at the 54th DAT (Table 8). The
CTGT was also significantly influenced by the harvesting times in this study. However,
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the highest CTGT (5.92) was recorded in ‘Dekalp 6589’hybrid at the 42nd DAT, while
the lowest (4.03) was recorded in the hybrid ‘Bolson’ at 54th DAT (Table 8).

Table 8. Interaction effects of corn hybrids x harvesting times on the CTGI, and CTGT of

corn hybrids

Harvest at CTGlI CTGT (day)
following DAT Dekalp 6589 Bolson Cadiz Dekalp 6589 Bolson Cadiz

30t 8.68 jk 10.98 e-g 8.06 k-m 529 b 4.55 de 4.22
34t 10.09 g-i 11.43 b-f 8.27 km 4.63d 4.46 d-f 4.41d-h
38t 7.381Im 12.15ab 7.34m 529b 411 h-j 4.96 ¢
42t 6.01n 11.52 a-e 10.57 f-h 5.92a 4.24 e 4.27 e-j
46t 5.96n 11.23 c-f 11.38 b-f 535b 4.40d-h 4.08 ij
50t 10.09 hi 11.88 a-d 11.45 b-f 4.43d-g 4.27 e 414 g
54 9.40 ij 12.38a 12.18 ab 4.66 cd 4.03] 4.15fj
58t 11.8a-e 11.38b-f 11.13 d-f 4.16 f-j 4.08 ij 4.18 f-
62" 12.05 a-c 11.18 c-f 11.57 a-e 4.16 f-j 4.38 di 4.29 e-j

LSD (5%) 0.89 0.32

The letters in all parameters are indicating the significant differences according to the DMRT

Conclusion

From the above results and discussion of the present study, it can be concluded that
germinating properties such as 1000-GW, EC, GR, GI, AATI, CTGI, and CTGT may be
used potentially for the evaluation of seed vigour. Among these tested corn hybrids,
seeds harvested from hybrid ‘Cadiz’ showed the lowest dry matter and the highest other
parameters during the first harvesting (20 DAT). Considering the milk-line and black
layer formation, the earliest black layer (at 50 DAT) was found in the hybrid ‘Dekalp
6589, but for the other two hybrids, the black layer was recorded at 55 DAT, indicating
that the seed vigour of hybrid ‘Cadiz’ is better than that of the others. The techniques of
the present study related to evaluation seed vigour by estimating and evaluating
germination properties may be useful in future research as well as by farmers’ field for
sustainable corn production in the changing climate.
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