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I INTRODUCTION
Maize is an important cereal crop in Indonesia and has a priority in low
and middle land, especially in Java. It is grown in rainy season, at non rice land,
is used as grain as well as fodder crop. Increased production per unit area is
primary objective of maize research programmes. In Indonesia, many different
types of corn evolved with the help of indigenous people who were the first corn
breeders. The ultimate goal of corn breeding in Indonesia is to improve the yield
and grain quality corn to low and middle land.

The grain yield is the most

important and complex trait as it is quantitatively inherited.
The production and utilization potential of maize in the recent years is not
only attracting the attention of research scientist but also evolving major national
and international thrust with a view to providing solution to various problems of
maize which include low seed yield (Kim, 1994). The research of seed yield
increasing is become the important action to get the optimal yield on farmers
field.
1.1 Pyraclostrobin
Pyraclostrobin is the provisionally approved ISO name for methyl N-{2-[1(4-chlorophenyl)-1H-pyrazol-3-yloxymethyl]phenyl}(N-methoxy)

carbamate.

Pyraclostrobin is a member of the strobilurin group of fungicides. The strobilurin
fungicides act through inhibition of mitochondrial respiration by blocking electron
transfer within the respiratory chain, which in turn causes important cellular
biochemical processes to be severely disrupted, and results in cessation of
fungal growth.

Figure 1. Pyraclostrobin and its principle subcomponents

Fungal infections decrease the area of photosynthetic tissue which
reduces the transfer of assimilates from their source to the ear and diverts
assimilates to fungal growth, defense systems, and increased respiration. Growth
stimulation with the strobilurin fungicides has been related to a reduction in the
incidence of disease as well as increased nitrate uptake and assimilation in small
grains (Kohle et al., unpublished). Research has shown that pyraclostrobin was
important in stimulating nitric oxide, a key messenger in plants (Conrath et al.,
2004). Increased nitrate uptake and assimilation following an application of a
strobilurin fungicide would justify additional fertilizer at the time of application.
Identifying fertilizer sources that synergistically increase yield with a fungicide
treatment would provide opportunities to manage disease, reduce application
costs, and provide additional fertilizer when crop demand is greatest.
Furthermore, Conrath et al., (2004) stated that in several research shown
that pyraclostrobin was important in stimulating nitric oxide, a key messenger in
plants, increased nitrate uptake and assimilation. Application of a strobilurin
fungicide such as pyraclostrobin would justify additional fertilizer at the time of
application. Identifying fertilizer sources that synergistically increase yield with a

fungicide treatment would provide opportunities to manage disease, reduce
application costs, and provide additional fertilizer when crop demand is in
maximum condition.
1.2 Pyraclostrobin as Growth Regulator
Several research conducted by Fixen et al, (2004) has established a link
between plant nutrition and disease incidence including the disease suppressing
effects of K, Cl, Mn, B, and P. Combining a foliar fertilizer with a fungicide
application may reduce application costs, improve disease suppression and
nutrient response, and increase flexibility in managing crop response to
environmental conditions during the growing season.
There was a dramatic increase in the use of pyraclostrobin in corn in 2007;
however, no research has evaluated interactions between fertilizer sources and a
fungicide treatment. This research will help Missouri farmers make informed
decisions regarding fungicide-fertilizer interactions and how these applications
affect productivity and profitability. No published research has evaluated
interactions between fungicides and foliar fertilizers on corn. No research has
been published on the effects of fungicide treatments on corn plant nutrient levels
in the field.
This is one of the reasons to conduct the research to understand the
effectiveness of pyraclostrobin to enhance the nutrient uptake with amylose as
the indicator.
1.3 Amylose
Amylose

is a linear polymer made up of D-glucose units. This

polysaccharide is one of the two components of starch, making up approximately

2-30% of the structure. The other component is amylopectin, which makes up 780% of the structure. Because of its tightly packed structure, amylose is more
resistant to digestion than other starch molecules and is therefore an important
form of resistant starch, which has been found to be an effective prebiotic.
Amylose is made up of

(1 4) bound glucose molecules. The carbon

atoms on glucose are numbered, starting at the aldehyde (C=O) carbon, so, in
amylose, the 1-carbon on one glucose molecule is linked to the 4-carbon on the
next glucose molecule ( (1 4) bonds). The structural formula of amylose is
pictured at right. The number of repeated glucose subunits (n) is usually in the
range of 300 to 3000, but can be many thousands.

Figure 2. Structure of Amylose
There are three main forms of amylose chains can take. It can exist in a
disordered amorphous conformation or two different helical forms. It can bind with
itself in a double helix (A or B form), or it can bind with another hydrophobic guest
molecule such as iodine, a fatty acid, or an aromatic compound. This is known as
the V form and is how amylopectin binds to amylose to form starch. Within this
group, there are many different variations. Each is notated with V and then a
subscript indicating the number of glucose units per turn. The most common is
the V6 form, which has six glucose units a turn. V8 and possibly V7 forms exist
as well. These provide an even larger space for the guest molecule to bind.

This linear structure can have some rotation around the phi and psi
angles, but, for the most part, bound glucose ring oxygens lie on one side of the
structure. The

(1 4) structure promotes the formation of a helix structure,

making it possible for hydrogen bonds form between the oxygen atoms bound at
2-carbon of one glucose molecule and the 3-carbon of the next glucose molecule.

1.4 Amylose in Seed Grain
In photosynthesis, plants use light energy to produce glucose from carbon
dioxide. The glucose is stored mainly in the form of starch granules, in plastids
such as chloroplasts and especially amyloplasts. Toward the end of the growing
season, starch accumulates in twigs of trees near the buds. Fruit, seeds,
rhizomes, and tubers store starch to prepare for the next growing season.
Glucose is soluble in water, hydrophilic, binds much water and then takes
up much space; glucose in the form of starch, on the other hand, is not soluble
and can be stored much more compactly.
Glucose molecules are bound in starch by the easily hydrolyzed alpha
bonds. The same type of bond can also be seen in the animal reserve
polysaccharide glycogen. This is in contrast to many structural polysaccharides
such as chitin, cellulose and peptidoglycan, which are bound by beta-bonds and
are much more resistant to hydrolysis.
After glucose was produced, plants produce starch by first converting
glucose 1-phosphate to ADP-glucose using the enzyme glucose-1-phosphate
adenylyltransferase. This step requires energy in the form of ATP. The enzyme
starch synthase then adds the ADP-glucose via a 1,4-alpha glycosidic bond to a
growing chain of glucose residues, liberating ADP and creating amylose.

Starch branching enzyme introduces 1,6-alpha glycosidic bonds between
these chains, creating the branched amylopectin. The starch debranching
enzyme isoamylase removes some of these branches. Several isoforms of these
enzymes exist, leading to a highly complex synthesis process. While amylose
was traditionally thought to be completely unbranched, it is now known that some
of its molecules contain a few branch points.
In corn seed, starch is made up of glucose molecules linked together to
form amylose and amylopectin. Most plants naturally contain about 20-25%
amylose, but some, like certain species of maize (corn) starch have more than
50% amylose. The starch from this high amylose corn is commonly used in food,
textiles, gum candies, cosmetics, pharmaceuticals (generally as a coating),
biodegradable plastic products, numerous industrial applications and foods as an
additive to increase the level of dietary fibre and lower the rate of energy release
without changing the taste or texture. High amylose corn has amylose content
between 50% and 90%.

II RESEARCH OBJECTIVE
The objectives of this research is : to evaluate the effect of pyraclostrobin
application to the amylose content of the Corn seed. The results from this
research would serve as a guide to initiate an improvement of grain amylose
programme.

III MATERIALS AND METHOD
This research was conducted at University of Brawijaya Research Station
on Jatikerto Village, District of Kromengan, Malang Regency, 303 m above sea
level, in dry season, from June to November 2011. While after harvest, Amylose

analysis was conducted at Food Chemistry Laboratory, Faculty of Agriculture
Technology, University of Brawijaya.

3.1 Experimental design
This research was conducted using Split Plot experimental design, three
replications. The detail of the design explained on the description below:
Main Plot : Pyraclostrobin application (P):
P0 : No pyraclostrobin application
P1 : Spraying the pryraclostrobin 400 ml/Ha
Sub Plot : Corn Varieties (V) :
V1 : NK 22,
V2 : PAC 988,
V3 : P21,
V4 : BISI 2
V5 : BISI 816
3.2 Detailed of Research
Maize cultivation was using the standard manual of Maize cultivation
started with Soil tillage, seedling cultivation, fertilizing, pest and weed control.
Pyraclostrobin application by sprayed conducted once at the V8-V10 phase, on
30 – 40 days after planting, with 400 ml/Ha concentration or equal with 1 ml/lt.
Harvesting time was conducted right while the kernel was dry.
The data was focused on the amylose content which analyzed by
conducted the amylose analysis on dry corn seed. Other variable which was
taken during the research were plant height and leaf number, observing 7 days
after pyraclostrobin application, flowering age, earing age, fresh and dry ear and
also seed weight.

IV RESULT AND DISCUSSION
The observed data and their analysis were given on Tables. The growth
variables were determined Table 1 and Table 2.

The amylosa content and

flowering age determined Table 3.

Table 1. Plant height (cm) caused pyraclostrobin applied on different varieties
TREATMENT
Pyraclostrobin
(ml/ha)
0
400
LSD (5%)
Varieties
NK 22
PAC 988
P21
BISI 2
BISI 816
LSD (5%)

1

Plant height (2 weeks)
2
3

4

5

49.34
49.83
Ns

84.55
91.37
10.16

118.37
121.80
ns

155.04
162.79
ns

213.10
219.33
ns

50.70 b
55.67 b
57.32 b
41.02 a
43.22 a
7.44

92.68 b
97.18 bc
103.07 c
75.58 a
71.28 a
10.16

120.75 b
133.45 c
137.67 c
103.90 a
104.65 a
9.76

159.70 b
169.68 bc
177.66 c
140.83 a
146.71 ab
17.33

219.37 b
220.65 b
228.88 b
210.02 ab
202.15 a
16.52

Table 1 and table 2, treatment of Pyraclostrobin didn’t express the
significant different of plant height and leaves number, but it made different
growth at early step, 37 until 51 day after planting. At the early growth of plant,
cell improvement will be stimulated by pyraclostrobin application.

The cell

number and measurement develop faster, and also the plant will grow faster.
This information could be used as base to arrange the next research about the
role of pyraclostrobin on different stage of plant, and also study about
pyraclostrobin for early vegetative on leaves vegetables, like leaf mustard. At the
middle stage, the growth of corn wasn’t different between both 0 and 400ml/ha of
pyraclostrobin application.

There weren’t difference between pyraclostrobin

application and without it. It didn’t mean pyraclostrobin had no role at plant, but it
was used for developing in early stage only. On other hand, pyraclostrobin didn’t
injure the middle and last stage of growth on corn.

Figure 3. Plant height pattern of different varieties (left), and different dosage of
pyraclostrobin (right)
There was different plant height and leaves number among corn variety.
These varieties of corn indicate difference among genetic to express their ability.
These varieties had the difference growth, since early vegetative stage.
Observing at the real growth at field indicated the similar action. Table 1 and
table 2 indicate the analyzed data was gotten from field observation. Varieties of
NK22, PAC988 and P21 had higher plant and more leaves than BISI2 and
BISI816. Phenotype among varieties was different, because their genetic ability
was different. It wasn’t the new problem because the description of their varieties
had declared it like that.

The description of varieties must be guideline for

evaluate about genetic variability of varieties.

Genetic variability, which is a

heritable difference among cultivars, is required in an appreciable level within a
population to facilitate and sustain an effective long term plant breeding
programme (Qayyum Ahmad, 2011)

Table 2.. Leaves number caused pyraclostrobin applied on different varieties
TREATMENT
Pyraclostrobin
(ml/ha)
0
400
LSD (5%)
Varieties
NK 22
PAC 988
P21
BISI 2
BISI 816
LSD (5%)

1

Leaves number (2Weeks)
2
3
4

5

6.99 a
7.47 b
0.42

9.49 a
10.02 b
0.39

11.60
11.69
ns

13.26
13.42
ns

16.50
16.89
ns

7.37 b
7.58 b
7.72 b
6.75 a
6.72 a
0.42

10.00 b
10.23 b
10.18 b
9.22 a
9.15 a
0.39

11.78 b
12.13 b
12.28 b
10.98 a
11.03 a
0.65

13.25 ab
13.77 bc
14.08 c
12.83 a
12.77 a
0.69

16.52 ab
17.57 b
17.85 b
15.58 a
15.97 a
1.34

Figure 4.. Leaves number pattern of different varieties (left), and different dosage
of pyraclostrobin (right)

Plant height and leaves number were representative of vegetative growth
variables. The difference of growth pattern was described by Figure 3 and Figure
4.

These figures said this difference was controlled by genetic factor.

Theoretically, different varieties
varieties had different genetic characters and also their
growth will be different.

The age of flowering and shoot of ear weren’t affected by pyraclostriobin
(Table 3). It wasn’t different from the previous one, which pyraclostrobin just
injure plant at the middle and last stage of corn. Flowering age on corn will took
time at middle of stage. So, did earing age on corn, will take time at middle of
stage.

Table 3. Earing age, flowering age and amylosa conten caused pyraclostrobin
applied on different varieties
TREATMENT
Pyraclostrobin (ml/ha)
0
400
LSD (5%)
Varieties
NK 22
PAC 988
P21
BISI 2
BISI 816
LSD (5%)

Earing age

Flowering age

Amylosa content

22.44
22.09
ns

27.07
26.39
ns

18.64
18.30
ns

23.17 bc
21.47 ab
19.85 a
24.25 c
22.58 bc
1.79

26.37 ab
26.17 a
25.82 a
28.10 b
27.22 ab
1.85

18.96
18.73
18.69
17.62
18.34
tn

Table 3 said, also, that capability of varieties were different each other.
The existent varieties, of course, had exclusive capability to emergence of flower
or kernel.

The capability or potency of plant shall be evaluated on their

performance,

morphological

or

agronomic

characters.

The

difference

morphological characters will indicate the plant genetic variability. There were
significant genetic differences for morphological parameter for maize genotypes
(Ihsan et al., 2005).

All of varieties had different earing age and flowering age.

There was genetic variability among the varieties. The varieties of P21 and PAC
988 had earing age faster than others, so they will produce kernel more early.

Table 4. Fresh and dry ear weight, seed weight and 1000 seed weight caused
pyraclostrobin applied on different varieties
TREATMENT
Pyraclostrobin
(ml/ha)
0
400
LSD (5%)
Varieties
NK 22
PAC 988
P21
BISI 2
BISI 816
LSD (5%)

Fresh ear

Dry ear

Seed weight

1000 seed
weight

3055.87
3147.60
ns

1899.80
1956.73
Ns

1558.00
1607.60
ns

323.51
325.20
ns

3488.33 c
3282.33 bc
3500.17 c
2213.00 a
3024.83 b

2166.83 c
2064.00 c
2196.83 c
1392.00 a
1821.67 b
223.56

1749.17 b
1715.50 b
1837.67 b
1122.83 a
1488.83 ab
350.78

361.53 b
354.10b
345.07 b
262.03 a
299.03 a
40.33

There were difference fresh and dry ear weight, seed weight and 100 seed
weight among varieties. There was genetic variability among the varieties, so
they life, growth and developed in different performance and capability.

The

varieties of NK22, PAC988 and P21 had more yield than others. The yield of
corn could be measured from weight of ear and seed. This state described by
Table 4.

V CONCLUSION AND ADVICE
5.1 Conclusion
1. The pyraclostrobin determined different growth on early stage of corn. It
was effective at 37 until 44 days after planting. The pyraclostrobin wasn’t
determined different growth on middle and last stage of corn.
2. The pyraclostrobin wasn’t affect amylose content, flowering and earing
age, fresh and dry ear weight and also seed weight of corn.

5.2 Advice
1. Concerning the first conclusion, it was important to held the research
about effect of pyraclostrobin for early stage of leave and pod vegetables.
Some vegetables grow fast and will be mature in less than 60 days.
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APPENDIX :
1. Middle square observed data
a. Plant height
SV
Replication
Treatment
P
V
PV
Error

Df
2
9
1
4
4
18

1

2

3

4

5

b. Leaves number
SV
Replication
Treatment
P
V
PV
Error

Df
2
9
1
4
4
18

1

2

3

4

5

c. Flowering age, earing age and amylose content
SV
Replication
Treatment
P
V
PV
Error

Df
2
9
1
4
4
18

Flowering age

Earing age

Amylose content

d. Fresh and dry ear, seed weight and 1000 seed weight
SV
Replication
Treatment
P
V
PV
Error

Df
2
9
1
4
4
18

Fresh ear

Dry ear

seed
weight

100 seed
weight

2. Pictures while research held

Student and workers sprayed pyraclostrobin on corn (left and right)

Performance corn at 6 weeks (left), plant height variability among varieties (right)

3. Amilosa content analysis

LAPORAN HASIL UJI
REPORT OF ANALYSIS
Nomor / Number
Nomor Analisis / Analysis Number
Tanggal penerbitan / Date of issue

: 2744/THP/LAB/2011
: 2744
: 21 Oktober 2011

Yang bertanda tangan di bawah ini menerangkan, bahwa hasil pengujian
The undersigned ratifies that examination
Dari contoh / of the sample (s) of
Untuk analisis / For analysis
Keterangan contoh / Description of sample
Diambil dari / Taken from
Oleh / By
Tanggal penerimaan contoh / Received
Tanggal pelaksanaan analisis / Date of analysis
Hasil adalah sebagai berikut / Resulted as follows

: Jagung
:
:
: : : 18 Oktober 2011
: 19 Oktober 2011
:

Code

Amiyosa*) (%)

Code

Amylosa*) (%)

P0V1.A. (I)

19,95

P1V1.A. (I)

18,76

P0V2.A. (I)

19,93

P1V2.A. (I)

17,32

P0V3.A. (I)

19,35

P1V3.A. (I)

18,32

P0V4.A. (I)

18,95

P1V4.A. (I)

16,19

P0V5.A. (I)

18,29

P1V5.A. (I)

18,52

P0V1.A. (II)

18,08

P1V1.A. (II)

18,76

P0V2.A. (II)

18,55

P1V2.A. (II)

17,73

P0V3.A. (II)

19,29

P1V3.A. (II)

19,65

P0V4.A. (II)

17,82

P1V4.A. (II)

18,42

P0V5.A. (II)

18,29

P1V5.A. (II)

18,08

P0V1.A. (III)

19,99

P1V1.A. (III)

18,24

P0V2.A. (III)

19,20

P1V2.A. (III)

19,62

P0V3.A. (III)

16,98

P1V3.A. (III)

18,52

P0V4.A. (III)

16,98

P1V4.A. (III)

17,38

P0V5.A. (III)

17,94

P1V5.A. (III)

18,93

Ket, *) : Kadar Amilosa pada Jagung (amylosa content on corn)
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