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Abstract. Soil-borne disease caused by fungus infection is one of the disease that causes the death and crop failure of mungbean. The
aim of this study was to identify the performance, yield component and respons of plant to the disease. Performance of 25 genotypes
were observed in installations research and assessment of agriculture technology (IPPTP), Jambegede of Indonesian Legumes and Tuber
Crops Research Institute (ILETRI) at dry season 2018 using RCBD with three replications. The result showed that each variety has
different characteristic. The plant with the highest number of plant height was genotype 15 and 18, while the total branches of 25
genotypes were generally similar (4).The highest number of grown and harvested plant was genotype 15. The genotypes with shorter
flowering, maturity and harvesting age were 23, 20, 18, 15 and 10. The highest average number of filled pods was genotype 11 and
empty pods was genotype 13. There were 8,10 and 2 genotypes with seeds weight of >7, >6 and <6 respectively. The highest yields
were obtained from genotype 19 and 3 by total of yield of 2.0 t/ha and 1,9 ton/ha respectively. Resistance test against soil-borne diseases
resulted 5 genotypes that were moderate resistant observed at 2 DAP. This research contributed to gave information about new
genotypes of mungbean that potentially produce new superior varieties.
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INTRODUCTION crease the productivity of mungbeans in several re-
gions (Trustinah et al., 2014).
Mungbean is an important commodity in food Mungbeans are early maturing plants, which are

crops sub-sectors. Mungbean is one of the sources of  drought tolerant and can grow on infertile field, so
vegetable protein. The nutritional content in 100 g of  that it is suitable to be cultivated in several areas in
mungbean are protein 4.6-33.0 g and iron 5.9-7.6 mg  Indonesia especially in dry land on dry climate such
(Dahiya et al., 2015). Sutrisno and Yusnawan (2018) as NTT (Yusuf, 2014). Assembling superior varieties
showed that varietas Vima 1 contains phenols (2,123 can support the development and production of
mg GAE/g) and flavonoids (0,764 mg CE/g), that mungbeans in Indonesia. New improved of superior
contribute to its antioxidant activity. High nutrient variety should have good plant characteristics includ-
and secondary metabolite content make the products ing the characteristics of vegetative and generative
of this commaodity are widely used as food, feed and  growth as well as its productivity. Several varieties of
industrial raw material. Increased demand for raw mungbeans have been released by the Indonesian
material,affects the demand for mungbean production.  Legumes and Tuber Crops Research Institute
Mungbean production in Indonesia often fluctuates (ILETRI), including varieties Vima 1, Vima 2, Vima
every year. Indonesia national mungbean produc- 3, Vima 4 and Vima 5 which have their respective
tion data in 2015-2016 are 271.463 and 252.985 advantages. Vima 1 known as salinity tolerant variety
tons/ha. This production value is higher compared to  (Hapsari & Trustinah, 2018), but the mungbean varie-
2017 which is 241.334 tons (Kementerian Pertanian, ties that resistant against soil-borne disease has not

2018). One effort to increase the productivity of  been found before.
mungbeans is by creating new high yielding varieties. As the environment changes and the increase in
Superior variety is one of technologies designed to  demand for certain characters occurs, breeding con-
facilitate farmers which application is accessible, tinues to focus on meeting the society demands by
affordable and environmentally friendly. The benefit  producing new varieties. The aim of this study was to
of using mungbeans from superior varieties is to in-  evaluate the performance of growth and yield of some
mungbean genotypes and their response to soil-borne
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pathogen infections. This study would be able to
provide information in the development of new supe-
rior varieties of mungbeans. The new superior varie-
ties obtained are expected to overcome the limitations
of varieties with highyield potential, early maturity,
seed characteristics according to consumer needs, and
tolerant of soil infectious diseases.In addition, the
resulting genotype is expected to reduce the use of
chemical pesticides and production costs.

METHODS

This research was conducted in endemic soil-
borne disease land on installations research and as-
sessment of agriculture technology (Instalasi
Penelitian dan Pengkajian Teknologi Pertanian/
IPPTP) Jambegede, Malang District, at the first of
Dry Season (DS 1) in 2018. The design used was
Randomized Complete Block Design (RCBD), with
treatment using 25 genotypes of mungbean plants
(including 5 comparison genotypes, Vima 1, Vima 2,
Vima 3, Vima 4 and Vima 5) (Table 1), and three
times repetition. Mungbeans were planted in several
plots in field of 18.75 acre, each plots measured 6.42
m?, with a spacing of 40 cm x 10 cm. The seeds were
planted 2 of each planting holes. Fertilizer was
applied at the planting time in an array (50 kg of urea,
100 kg of SP36, and 50 kg KCI), while the
maintenances included weed (15 and 25 Days after
planting (DAP)) and pest control.

Observation was performed for plant height, num-
ber of branches, number of grown and harvested
plants, flowering stages and maturity age, number of
filled and empty pods, weight of 100 seeds, seeds
yield and the diseases incidence. The diseases inci-
dence was calculated using the incidence formula;

"
DI- ¥ + 100 24
Description :Dl= disease incidence; n= number of
symptomatic plants; N=number of observed plants.
The data were analysed using Analysis of
Variance (ANOVA) continued with LSD test. The
characterizing of resistance level was performed ac-
cording to infection intencity by Hardaningsih (2007)
i.e:Very resistance= infection intesity O ; resistance=
infection intesity >0-10%, Moderate resistance=
infection intesity >10%-25%, Moderate susceptible=
infection intesity >25%-50%, Susceptible= infection
intesity >50%.

RESULTS AND DISCUSSION

The Plant Growth, and Number of Grown and
Harvested Plants
Generally, the normal plant growth are shown by
the high performace of plant with plant height average
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of 60.13 cm, by range of 48.4-70.09 cm (Table 2).
The result of ANOVA showed that the yield and yield
component were different among tested genotypes.
The average value of plant growth (plant height and
number of branches), number of grown plants, num-
ber of mature plants, flowering age, and plant’s
maturity (age) are showed in Table 2.

Table 1. The name of mungbean genotypes

No Name Genotype

1 MMC 763d-Mn-10-5
2 MMC 763d-Mn-10-12
3 MMC 767¢c-Mn-26-9
4 MMC 783c-Mn-28-11
5 MMC 784c-Mn-29-8
6 MMC 784c-Mn-29-10
7 MMC 832¢-Mn-114-7
8 MMC 844c-Mn-115-5
9 MMC 844c-Mn-115-6
10 MMC 844c-Mn-115-15
11 MMC 812¢-Mn-117-3
12 MMC 851¢c-Mn-121-2
13 MMC 828c-Mn-131-4
14 MMC 837¢c-Mn-133-2
15 MMC 837c-Mn-133-6
16 MMC 838c-Mn-134-2
17 MMC 838c-Mn-95-0
18 MMC 846¢-Mn-137-5
19 MMC 859¢c-Mn-48-2
20 MMC 859¢c-Mn-48-6
21 Vima4

22 Vima5b

23 Vimal

24  Vima?2

25 Vima3

Genotype number 15 has the highest plant perfor-
mance (70.09 cm), followed by genotype number 18
with a plant height of 69.23 cm (Table 2).Tall plants
have more chance to get more sunlight than short
plants which can accelerate the process photosynthe-
sis, metabolism and plant growth. Data of the number
of branches showed that there were 3 genotypes with
lower mean value (3), while the other 22 genotypes
were higher (4). According Toker (2004), in breeding
of legumes, it is important to observe the plant bio-
logical characteristic such as plant height, number of
branches, number of pods and others. Biological
characteristics have a positive and high contribution
to crop yields, that make the biological characters can
be used for selection in mungbean breeding programs
(Canci & Toker, 2014).

Observation of the number of grown and harvested
plants showed that the mean value respectively were
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219 and 211. The highest number of grown and har-
vested plants was obtained from genotype 15, while
the lowest number was from 13 (Table 2). These re-
sults indicate that the number of early grown plants
influences the number of plants harvested. The ability

of seeds to germinate and grow is one of the good
plant characters, which is expected to have a high
number of plant populations that affect the number of
harvested plants.

Table 2. Average value of plant height, number of branches, number of grown plants and number of harvested
plant of 25 mungbean genotypes in Jambegede at the first dry season (DS 1) 2018

Mean of Yield and Growth Component

Plant Number Number

G height of of grown EI umber of FA MA
arvested
(cm) branches  plants
plants
1 53.60 3 246 239 38 62
2 59.92 4 209 203 37 63
3 64.01 4 214 207 37 63
4 67.03 4 223 217 39 65
5 53.38 4 231 224 38 63
6 54,57 4 222 215 39 64
7 59.39 4 207 200 40 65
8 59.89 4 222 213 41 66
9 65.65 4 225 215 39 64
10 65.36 3 217 209 39 64
11 60.27 4 225 219 37 62
12 61.27 4 213 206 40 65
13 65.53 4 187 178 41 65
14 66.89 4 223 216 40 65
15 70.09 4 253 246 37 63
16 54.76 4 237 228 39 63
17 62.05 4 228 220 40 64
18 69.23 4 232 217 39 64
19 58.78 4 219 207 39 63
20 56.53 4 211 204 38 63
21 58.50 4 206 200 39 65
22 53.15 3 212 206 44 64
23 48.41 4 197 190 37 62
24 51.97 4 201 191 38 63
25 63.09 4 205 197 41 64
Average 60.13 3.9 219 211 39 64
LSD 6.78 0.80 36.11 35.69 1.68 1.46

Note: FA: Flowering Age, MA: Maturity Age

Flowering age is the age of plants entering the
generative phase. The shorter flowering age means
the shorter maturity and harvesting age of a plant.
Table 3 shows that 2 genotypes have a flowering age
at 37 DAP equivalent to Vima 1 were genotypes 2
and 3; and 38 DAP equivalent to Vima 2i.e 1, 5 and
20. Early maturity age showed on 62 DAP at geno-
types 1 and 11 which was equivalent to Vima 1 and
63 DAP equivalent to Vima 2 (genotypes 2, 3,
5,15,16,19, and 20). In the observations of harvesting
age, harvesting age in all genotypes generally ranged
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between 65 and 72 DAP, this longer than the compar-
ative varieties of Vima, which ranged between 64- 67.

The difference between the results in this study
and the characters in the varieties description can be
influenced by various environmental factors that oc-
cur during crop cultivation. Observation result of
Vima 1 variety in several different regions showed
that the maturity age of Vima 1 at Demak (Pra-
setiaswati & Radjit, 2011) and Gowa (Radjit et al.,
2012) planting site was 58 DAP, while at Muneng
Banyuwangi it was 55 DAP (Pratiwi et al., 2013), and
60 DAP (Seran et al., 2012). Basically, the difference
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of flowering and maturity age are caused by genetic
influence of each genotype. Asadi et al, (2017) stated
that the varied background of plant parents influences
their morphological and agronomic characters, so that
they appear to have specific characteristics. In some
cases are concluded that there are location and micro
environment influence to the plant age.

The Number of Filled Pods, Empty Pods and
Weight of 100 Seeds

Highest average number of filled pods was
obtained from genotype 11 (14 pods), while the low-
est was from genotype 12 (10 pods). The range of
filled pods in the all varieties were 10-14 pods. The
lowest average number of empty pods was in geno-
type 6 (0), while the highest was in genotype 13 (2).
The other 18 genotypes had the same average number
of empty pods (1) (Table 3). The number of filled
pods is one yield component that has a positive corre-
lation to the yield. The number of pods filled in this
study was similar to Silva & Murdolelono's research
(2014), the Vima, sriti and kenari varieties had filled
pods average were 10, whereas with the addition of
manure could increase the filled pods (Raihan et al.,
2011). Other research also stated that there are influ-
ences from environmental factors such as drought
stress that affect the number of pods in mungbeans
(Mirzaei et al., 2014).

The weight of 100 seeds indicates the size of the
seed. Based on Table 3, there are 7 (3, 4, 5, 10, 11,
13, 18 and 20) of mungbeans with a weight of 100
seeds value of > 7 grams, equivalent to the compara-
tive varieties of Vima 2, Vima 4 and Vima 5. There
are 12 genotypes with seed weight values of > 6
grams that is equivalent to the comparison varieties of
Vima 1 and Vima 3, while the other 2 genotypes (8
and 14) have seed weights of <6 grams. Mungbean
plants with the character of big seeds are in great de-
mand by the bread industry and food products, while
the character of small seeds is usually in demand of
the sprouts industry (Trustinah et al, 2014). Infor-
mation related to seed weight, is important for con-
sumers to help them choosing varieties that suit their
needs.

Seeds Yield of Mungbean

Data from this study indicate that genotype has a
significant effect on seed yield (Figure 1). The geno-
type with highest seed yield was genotype 19 which
was 2 tons / ha, followed by genotype 3 which was
1.9 tons / ha, while the genotype with the lowest yield
was genotype 22 with seed yields 1 ton / ha. In the
results of this study the yields of Vima varieties were
generally lower than the optimum potential yields,
ranging from 1.44-1.82 tons/ha, and lower than the
average yield of 20 strains of seeds, ranging from

1.50-2 tons/ha. There was differences of seed yields
in this research and those in the varieties description
i.e (Table 4).

Table 3. Average of genotype effect towards filled
pods number, empty pods numbers, 100 seeds weight
and seeds yield of mungbean plants.

Mean of field and growth component

G FPN EPN 100 Seeds weight (gram)
1 11 1 6.94
2 12 1 6.78
3 12 1 7.12
4 10 1 7.34
5 11 1 7.24
6 11 0 6.86
7 12 1 6.80
8 12 1 5.99
9 11 1 6.54
10 12 1 7.46
11 14 1 7.27
12 10 1 6.70
13 13 2 7.02
14 12 1 5.94
15 11 1 6.56
16 12 1 6.64
17 11 1 6.97
18 13 1 7.27
19 11 1 6.61
20 12 1 7.38
21 12 1 7.29
22 11 1 7.17
23 13 1 6.71
24 11 1 7.04
25 13 1 6.57
Average 11.72 1 6.88
LSD 299 111 0.41

Note: G: Genotype,FPN: Filled Pods Number; EPN:
Empty Pods Number

Table 4. The comparison of seed yield on research
and potential yield in variety description

Seed yield on Potential yield in varie-

Variety  this reserach ties description (Tons/ha)
(Tons/ha)

Vima 1 1.61 1.76 (Balitkabi, 2008)
Vima 2 1.68 2.44 (Balitkabi, 2014)
Vima 3 1.70 2.11 (Balitkabi, 2014)
Vima 4 1.82 2.32 (Balitkabi, 2018)
Vima5 1.44 2.34 (Balitkabi, 2018)
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Saleh & Agustina's study (2017) in the swamp
showed that the yield of VVima seeds was 1.36 tons/ha.
Yield production are influenced by genetic character-
istics and environmental factors at the time of cultiva-
tion, so that, some new genotypes in this research are
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recommended to be used in the selection of superior
varieties of mungbeans.

Seetn YieM of Mangbesn
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Figure 1. The seeds yield of 25 mungbeans genotypes
on planting at the first dry season (DS 1) in IPPTP
Jambegede
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Response of Mungbeans Genotype Againts Soil-
borne Pathogen

Mungbean production is influenced by environ-
mental factors both biotic and abiotic. One of the
biotic factors that affect the plant growth is infection
of soil-borne pathogens. Some researchers reported
that the Jambegede IPPTP area is an endemic area for
soil-borne diseases. Infection of soil contagious fungi
is often observed in various plants of beans and tubers
(Balitkabi as cited in Sumartini, 2011). Infection in
mungbean plants in Jambegede IPPTP was reported
to be caused by Rhizoctonia solani (Inayati et al.,
2016). Tantawizal & Rahayu (2017), also examined
the control of Sclerotium rolfsii in the same IPPTP on
peanut commaodities and resulted that soil-borne mi-
crobial infections, tend to increase during plant devel-
opment from vegetative to generative phases.

The observations results of infected plants at 2
weeks after planting (WAP) showed that mungbean
plants infected by soil-borne pathogens were general-
ly symptomatic withered and died. Initial symptoms
of wilt in plants showed similar with symptom of
water lacking. Plants that have advanced infections
and died will be easily uprooted because of root rot
conditions due to pathogenic infections. Infection in
seedlings causes the damping off problem (Figure 2).
In some cases fungus mycelium are found around the
planting hole and plant roots or stems. In other cases,
plant death due to bacterial infection generally shows
no sign. The typical sign of S.rolfsii infection are the
presence of sclerosia (small white to brown granules)
(Gorbet et al., 2004).

The initial phase of plant growth is a vulnerable
phase, but infection is often found in the generative
phase of susceptible varieties. The calculation of dis-
ease incidence was performed by counting the num-
ber of infected plants per total number of plants ob-
served. The observations result of disease incidence in
the field can be used to determine the tolerance level
of plants. The tolerance level of 25 mungbean geno-
types against soil-borne diseases is determined based
on the criteria of resistance (Hardaningsih, 2007).
Anova test of disease incidence value in 2 week after
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planting (WAP) showed that there were significant
differences between genotypes, and based on the de-
termination of the value the genotypes were catego-
rized asmoderately resistant and moderate susceptible
criteria. The disease incidence value in genotypes that
are considered moderately resistant is 20%, while the
criteria for susceptibility are ranging from 26.67 to
40% (Table 5).

; : VL AN

Figure 2. I'\/iortali'inymptom of mungbean plant sus-
pected as soil-borne pathogen infection; (a) the with-
ered plant and (b) dead plant.

Table 5. Average number of genotype effect to flow-
ering ages, mature age and harvesting age

G DI RC
MMC 763d-Mn-10-5 40 ab MS
MMC 763d-Mn-10-12 27 ab MS
MMC 767c-Mn-26-9 27 ab MS
MMC 783c-Mn-28-11 33ab MS
MMC 784c-Mn-29-8 33ab MS
MMC 784c-Mn-29-10 27 ab MS
MMC 832c-Mn-114-7 27 ab MS
MMC 844c-Mn-115-5 27 ab MS
MMC 844c-Mn-115-6 27 ab MS
MMC 844c-Mn-115-15 33 ab MS
MMC 812¢c-Mn-117-3 33ab MS
MMC 851c-Mn-121-2 20b MR
MMC 828c-Mn-131-4 20b MR
MMC 837c-Mn-133-2 27 ab MS
MMC 837c-Mn-133-6 20b MR
MMC 838c-Mn-134-2 27 ab MS
MMC 838c-Mn-95-0 27 ab MS
MMC 846¢c-Mn-137-5 20b MR
MMC 859c-Mn-48-2 27 ab MS
MMC 859c-Mn-48-6 33ab MS
Vima 4 33ab MS
Vimab 20b MR
Vima 1 33ab MS
Vima 2 33ab MS
Vima 3 27 ab MS
Average 28.04

LSD 16.65

Note: Numbers in the treatment row followed by
the same letter are not significantly different accord-
ing to LSD test with o = 5%. G: Genotype,DI: Dis-
ease Incidence, RC: Resistance Character,
MR=Moderate resistance, MS= Moderate susceptible
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Diseases incidence data at 2 WAP showed that the
genotypes considered moderate resistance genotypes
(12, 13, 15, and 18) have the same chriteria with
comparison variety 22 (Vima 5) (Table 5). Variety
Vima 5 is known as mungbean variety with moderate
resistance against thrips infestation and soil-borne
disease (Balitkabi, 2017). The results of this study can
provide information related to the diversity of growth,
crop yields and the resistance criteria of mungbean
potential varieties to soil-borne pathogens. This
research can gave information about new genotypes
of mungbean that potentially produce new superior
varieties and be a reference for breeders and users to
choose the right genotype according to their needs.

CONCLUSION

Data growth component showed that the highest
number of grown plants and harvested plants was
obtained from genotype 15. The highest plant height
and number of branches was obtained from genotype
15 and 18, while the total branches of 25 genotypes
were generally similar (4).There were five genotypes
with shorter flowering, maturity and harvesting
age.The data of field component showed that, the
highest average number of filled pods was obtained
from genotype 11 and empty pods was from genotype
13. There were genotypes 8, 10 and 2 which have
seeds weight >7, > 6 and <6 grams respectively. The
highest yield on this research were 2.0 and 1.9 ton/ha,
and there were also found 5 genotypes that resistant to
soil-borne disease observed at 2 DAP.
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