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Abstract. This research aims to find out the lowland and high production adaptive M6 generation
of mutant wheat, to know the positive correlation between growth parameters and production
components on yields, and to determine the parameters that have high heritability. The research
was carried out in the Bonto Parang which is located in Kelara Villae, Tolo Selatan District,
Jeneponto Regency at an altitude of 135 m asl, with coordinates of 5 24'58.0 "LS 119 ® 54'58.2"
BT, Climate type E (2 wet months and 5 months dry) andosol soil type. The research was
conducted from July to October 2018. This research used a Randomized Block Design with 16
lines as genetic material resulting from mutations and four varieties (Dewata, Selayar, Nias, and
Munal) used as a comparison so that there were 20 genotypes. The research was conducted with
3 replications so that there were 60 experimental units. The results showed l the M6 mutant
wheat is adaptive to lowland and it has a high number of products which is N 350 3.8.9 (3.48
tons.ha-1), N 200 2.4.B.6 (3.37 tons ha-1) and N 300 4.3.6 (2.71 ton.ha-1). Growth parameters
and pr()dua(m components that have a significant positive correlation and bring significant
results are plant height, number of tillers, productive tillers, number of stomata, stomatal density,
chlorophyll index, panicle length, number of spikelet scales, percentage of empty floret, weight
of seed scales and of 1000 seeds, high heritability and high genetic diversity followed by the
characteristics of productive tillers, number of seedlings, scum production, clump production,
production and flowering age.

1. Introduction

Wheat is a multifunctional cereal crop that plays a role in the problem solving of food security in
Indonesia. Through the use of wheat crops, the government has other alternatives and is not focused on
rice commodities alone. Food diversification program can be implemented using this plant. Wheat is
used as raw material for wheat flour which is widely used in making various food products because it
is rich in calories and protein. [1] states that wheat as the main ingredient of wheat flour has a distinctive
advantage, namely having gluten which can develop the flour-based dough.

While conducting efforts to develop the production of wheat in Indonesia, there is a problem that we
should face; high temperature. Climate change causes an increase in air temperature that will threaten
food security in the country. This development has begun by conducting multi-location tests of severf)
local and introduced wheat genotypes in several regions in Indonesia. According to [2], the altitude of
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the place is divided into three types, namely the lowlands of 0-400 meters above sea level, medium-
lands of 400-800 m above sea level and uplands of 800 - 1,200 m above sea level.

Domestic wheat production needs to be supported by the availability of wheat varieties and the
application of cultivation technologies that are in line with agro-climate in Indonesia. It is necessary to
evaluate and select mutations of wheat lines to obtain wheat that is adaptive to high temperatures based
on altitude. Improving plant properties requires genetic diversity. Increased genetic diversity and
improved varieties for one or two traits can be done through crossing and induction of genetic mutations
[3]. Based on the description, one of the initial steps to obtain wheat varieties that can grow well in the
lowlands with high productivity and heritability is to conduct research on the evaluation of several M6
wheat mutant lines in the lowlands.

2. Methodology

The research was carried {)Lml Bonto Parang, which is located in Kelara Village, South Tolo Sub-
District, Jeneponto Regency at an altitude of 135 m above sea level, with coordinates of 5° 24'58.0" LS
119° 54'58.2" East. Climate type E (2 wet months and 5 dry months) with an average t@fiperature of 28-
30 °C, 95-96% humidity, 82-98% radiation, 26-67 mm rainfall and andosol soil type. The research was
conducted from March to June 2018.

The materials used in this research wer@)l6 genotype wheat seeds and 4 comparative varieties,
namely Dewata, Selayar, Nias, and Munal. The study design used a randomized block design (RBD)
with 3 replications. Data obtained from observations were analyzed using one-way ANOVA according
to the RBD. The level of testing was also analyzed using heritability analysis to see the diversity of
genotypes that affect each observed parameter. Heritability values obtained were classified into three
according to [4]. namely high (h2> 50%). moderate (20% <h2 <50%), and low (h2 <20%). Observed
variables were plant height (cm), stomata number, panicle length (cm), percentage of empty florets and
production per hectare. Production per hectare is calculated by:

Area per hectare (m?)
Plot area (m?2)

x Seed weight per plot (kg)

3. Result and Discussion

3.1. Growth and production parameters

LSD test results Table 1 show that N 200 2.4 B.6 (g12) produced the highest plant height (61.57 cm)
and was significantly different from all comparator varieties. The stomata parameter shows that N 200
2.4.B.6 (gl2)and N 300 4.3.6 (g16) have the most stomata (10.33) and are significantly different from
all comparative varieties. Genotype N 350 3.1.3 (g4) has the highest panicle length (8.50 cm) and is
significantly different from the comparative varieties of Nias (c) and Munal (d). The percentage of
empty florets shows that N 200 2.4 B 6 (g12) has the fewest percentage (49.85%) and is significantly
different from the comparative varieties Selayar (b). Whereas, the production shows that N 350 3.8.9
(g9) has the most production (3 .48 tha-1) and is significantly different from all comparator varieties.
The results of the study by [5] showed that lines affected several morphological characters of wheat
plants, one of which was the percentage of empty florets.

[
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Table 1. Average Plant Height (cm), Number of Stomata, Panicle Length (cm), Percentage of Empty
Floret (%) and Production (ton.ha!).

. Number of Panicle Percentage of .
Genotype Plant Height Stomata Length Empty Floret Production
gl M 2001.7.1) 4577 7.33 7.38 6134 1.82
g2 (N 3503.14) 48.67 878 7.52 6028 2.09
g3 (N2504.2.1) 5853  abed 7.56 7.88 6561 1.90
g4 (N 350 3.1.3) 5790  abed 8.55 8.50 3 5285 2.67 d
g5(N3503.2.2) 4953 944 g.16 d 5229 246
g6 (N 2504.5.2) 5307 d 7.89 7.77 5136 b 1.86
g7 (N3503.1.4) 5900  abed 7.78 7.93 5195 1.82
g8 (N 250 4.6.2) 56.13 d 9.00 821 d 5194 248 d
g9 (N 3503.8.9) 5967 abed 9.33 828 d 6383 348  abcd
glO (N 2504.4.2) 5293 d 8.78 7.57 50.13 b 2.19
gll (N 350 3.5.10) 4983 8.56 7.37 5561 1.05
gl2 (N20024.B.6) 6157 abed 1033 agc 833 d 4985 b 3.37 abced
gl3(584.2) 5183 d 8.00 7.33 6181 1.96
gl4 (N 200 2.5.2) 5393 d 7.55 7.26 5075 b 2.19
g15 (N 200 2.3.3) 50.00 8.00 7.62 6094 1.54
g16 (N 300 4.3.6) 54.17 d 10.33 al;c 829 d 5917 271 d
g17 (Dewata) (a) 4967 8.33 8.00 5580 240
g18 (Selayar) (b) 5020 8.22 7.70 6176 2.16
219 (Nias) (c) 48.17 8.00 7.64 5630 202
220 (Munal) (d) 43.17 8.11 7.35 5884 1.70
NP LSD (0,05) 8.08 1.74 0.81 1023 0.77

Numbers followed by the same letters in columns (a.b, c, d, e) means that they are not significantly
different at the LSD test level=0.05.

3.2. Heritability value

Table 2 shows that all observed characters, including the vegetative, generative, and production
components, have low, moderate to high heritability values based on the index value of each character.
Based on the results of the heritability analysis in table 2, it shows that there are one parameter has a
high heritability value, three parameters have a moderate heritability value and one that has low
heritability value.

The growth of M6 wheat mutants in the lowlands shows quite good results. The growth and
production of wheat are greatly influenced by the suitability of the environment in which the wheat is
grown. This is in line with what was stated by [6] that several environmental factors that could affect
the growth of wheat plants are rainfall, temperature, light intensity, and humidity.
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Table 2. Heritability values in some M6 wheat mutant lines

No. Character h? value (%) Note
1. Plant Height 40.52 medium
2. Number of Stomata 24.10 low
3. Panicle Length 23.25 medium
4. Percentage of Empty Floret 2461 medium
5. Production 54.03 high

0 < h?< 20 (low). 21 < h? < 50 (medium), 50 < h*> < 100 (high)

The average height of wheat plants produced is classified as short to moderate because the range
obtained is 48.91 - 72.04 cm. This is in accordaffge with the opinion of [1] who grouped wheat plants
into short categories for plants with a range (53.5 - 65.2 cm), moderate (65.2-76.9 cm), and height (>
76,9 cm). The parameters of the number of stomata (10.33) and stomata density (51.42 per cm?2).
Elevation <400 m above sea level indicates the physiological parameters in the treatment of wheat
genotypes have a different effect than in the medium to high altitude.
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Figure 1. Relationship between plant height (cm) and number of stomata with
production (ton.ha'), r18 (0.444;0.561).

This is consistent with the statement of [7] that panicle length is a parameter that supports high and
low productivity. The longer the panicle size, the greater the chance of the amount of grain being
formed. The percentage of empty florets showed that N 200 2.4.B 6 (g12) had the least number of
empty floret compared to the two comparison varieties (49.85%). The sterilized floret cannot be
separated from the influence of high temperatures which causes the amount of wheat flour to increase.
This is in accordance with [8] which stated that temperatures that are too low or too high result in the
number of single flowers (floret) that are sterile or infertile so that fertilization cannot occur. [9] added
that the cultivation of wheat in medium dry land has a problem where the temperature is higher so that
wheat production is not optimal even plants can be atfected by stress.




ICFST 2019 BP Publishing
IOP Conf. Series: Earth and Environmental Science 484 (2020) 012045  doi:10.1088/1755-1315/484/1/012045

9.00 - - 63.00
500 o 0% L 61.00 ®
— 8.00 - o
E _e® L] - 59.00 =
=l ¥ =0.0077x2 + 0.47x +6.735 =
700 4 el L 57.00
= O i aaae - % o
S N o e g +=0.7490
o ° hd L 55005
G 6.00 - 5
et ° L 53.00
[ % [ ) )
T 5.00 - s . - 51.00 §
& - 49.00 5
e 4.00 + y = 1.2814x2 - 7.1635x + 65.764 | 700 &
- . o
3.00 . r=0177tn 45.00
0.50 150 productol (t.ha?) 3.50 450

Figure 2. Relationship between panicle length (cm) and percentage of
empty floret with production (ton.ha'!), r18 (0,444; 0,561).

Air temperature (maximum and minimum) in wheat plants is a factor that determines the high and
low production of wheat. Based on the appendix table 17 shows that the air temperature at the study
site is a minimum temperature of 28.6 °C and a maximum temperature of 30.9°C with the highest
production produced by genotype N 350 3.8.9 (29) namely (3.48 tons.ha-1). The level of air temperature
in an area affects the productivity of wheat the higher the temperature of the wheat the productivity of
wheat decreases. However, there are several areas in Indonesia that have lower temperatures in the
lowlands at certain periods that will atfect in increasing productivity. This is in accordance with [10]
which stated the productivity of wheat has a close relationship with the temperature of the air to a degree
Celsius increase in average air temperature, grain yield will decrease by 504 kg / ha.

Heritability analysis is a quantitative benchmark to determine whether the differences in the
phenotype of a character are caused by genetic or environmental factors, so that it can give an idea
whether the characters observed are more influenced by genetic or environmental factors. The character
that has the highest heritability is only Production (54.03%). [11] suggests that characters with high
heritability will increase the effectiveness of selection in endurance testing because the observed
characters are a reflection of the influence of genetic factors compared to environmental influences.
Quantitative characters that have high heritability will produce a progress of selection for desirable
traits, means the lower heritability is less effective to be used as selection material.

4. Conclusion
Adaptive wheat mutants of lowland M6 generation and high in productivity are N 350 3.8.9 (g9) (348
tons.ha®),N2002.4.B.6 (g12) (3.37 tons.ha’) and N 3004 3.6 (216) (2.71 tons.ha™'). Growth parameters
@hd production components that have a significant positive correlation to very significant results are
plant height, number of tillers, productive tillers, number of stomata, stomatal density, chlorophyll
index, panicle length, number of spikelet scales, number of empty florets, seed weight and weights 1000
seeds. The estimated value of high heritability and genetic diversity is followed by the characteristics of
productive tillers, the number of seedlings, clump production, production. and flowering age.
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