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CHANGES IN SEED QUALITY OF MUNG BEAN GENOTYPES WITH DIFFERENT
SEED CHARACTERISTICS AS AFFECTED BY INCUBATOR WEATHERING
DURING MATURITY STAGES

Marwanto
- Department of Agronomy
Faculty of Agriculture, University of Bengkulu
Marwanto@unib.ac.id

ABSTRACT

Seed resistance to field conditions conducive to deterioration after harvest maturity has been associated
with small seeds. The objective of this study was to evaluate the effect of seed characteristics on mung
bean seed quality due to incubator weathering prior to harvest maturity and to correlate the seed
characteristics on seed quality indicators. Seeds of four genotypes were grown in research plots at
Agriculture Facuity, Bengkulu University on April 10, 2007 in a split-plot arrangement with three
replications. At maturity stages R7, R7.5, R8, and HM, the seeds from each genotype were harvested
and aged for 1 week in an incubator set at 30°C and 100% relative humidity and evaluated for seed
germination and electrolyte conductivity. Seed germination of all genotypes declined as aged with
incubator weathering. The decline in seed germination was followed by an increase in electrical
conductivity values. Among the genotype tested, genotype with small seed size and low seed coat
permeability had higher seed quality. Two large-seeded genotype representing low and high seed coat
permeability were susceptible to incubator weathering. There was an inverse correlation between seed
size and the two seed quality indicators. Overall, the finding of this study shows that genotypes resistant
to incubator weathering had relatively small seed. :

Key words: mung bean, seed quality, electrolyte seed leachate, artificial weathering

INTRODUCTION

High quality of mung bean [Vigna radiata (L.) Wilczek] seed is difficult to produce in the humid
tropical regions due to its susceptibility to field weathering damage. Tropical conditions of high relative
humidity and temperature during seed production both before and after the seed reaches a harvestable
moisture level is not conducive to production of high quality seed necessary to establish acceptable
stands (TeKrony et al., 1980). Such conditions cause seed to deteriorate rapidly. b

Deterioration of seed in the field is usually referred to as field weathering or as field
deterioration. Field weathering taking place before harvest is also called pre-harvest weathering, while
after harvest is called post-harvest weathering. Field weathering of seed is associated with unfavorable
weather conditions and its occurrence was mainly due to moisture, in the form of high humidity and
precipitation, and temperature (TeKrony et al., 1980).

Several workers have reported that seed attains its high potential quality at physiological maturity
(maximum seed dry weight) (Delouche, 1974). Unfortunately, due to high moisture content, the seed
can not be harvested commercially at this growth stage and must remain in storage on the plant through
a desiccation period. This period may vary from a few days to over three weeks before the seed reaches
a harvestable moisture level (TeKrony et al., 1980). They further reported that when seed harvest is
delayed beyond optimum maturity caused by wet field conditions, it extends exposure of mature seed to
unfavorable conditions in the field and intensifies seed deterioration.

Studies on changes in seed quality due to field weathering after harvest maturity have been
conducted in legume seeds. Marwanto (2003) and TeKrony et al. (1980) reported that soybean seed
viability was maintained at a relatively high level for 14 days following harvest maturity, but seed vigor
began to decline within a few days after harvest maturity stage. The similar result was also reported by
Marwanto (2007) for mung beans. Instead of 14 days following harvest maturity, mung bean seeds
maintained at high level after 21 days harvest maturity stage. He further reported that the different
resistance in mung beans was associated with impermeable seed coat or hard seed character. In
addition to a decrease in seed vigor, seed deterioration was also associated with the progressive loss of
membrane integrity (Marwanto, 2003; Ching and Schoolcraft, 1968). :
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also played a role on reducing deterioration when harvest was delayed ( Dassou and
). They further reported that small-seeded genotypes were more resistant to post
ring than large-seeded genotypes in soybeans. However, not all small-seeded lines were
filed weathering. :

tioned earlier that the studies on changes in seed quality due to field weathering after
ty have been well established. Less emphasis has been placed on understanding field
: prior to harvest maturity. The incubator weathering developed by Dassou and Kueneman
e used throughout this study because it was more consistent across experiments than filed
for evaluation soybean resistance to weathering. The objective of this study was to evaluate
d characteristics on mung bean seed quality due to incubator weathering prior to harvest
to correlate the seed characteristics on seed quality indicators.

s MATERIALS AND METHODS

Seeds of four mung bean genotypes representing different types of seed coats were used in
ies. ‘Bhakti’ was classified as small seed and slow imbiber, ‘Betet’ was small seed and rapid
erak’ was large seed and slow imbiber, and ‘IPB.M/97-13-60° was large seed and rapid
heir seed characteristics are given in Table 1. The seeds were planted in research plots at
ure Faculty, Bengkulu University on April 10, 2007 in a split-plot arrangement, with harvest
s main plots, genotypes as subplots and pod position as sub-subplots with three replications.
genotype was planted in a plot consisting of a single raised bed, 65 cm wide and 4 mefers long.

ws were planted per bed. Row spacing was 35 cm between rows within beds and 65 cm between
‘were planted in hills 20 cm apart with 3-4 seeds per hill. N, P, and K fertilizer at a rate of
0 and 80 kg ha™' was applied prior to planting.
t maturity stages R7, R7.5, RS, 1 week after R8 (harvest maturity), the seeds from each
pe were harvested for quality evaluation by hand picking of the pods at the top plant portion. For
guality evaluation, 50 mature pods were picked from each treatment-replicate and divided into two
of 25 pods each. The pods from each group were then given the following treatment: (i) dried by
ng them in well-ventilated plastic bag for 2 weeks as a control. The pods then were hand-treshed.
imoisture content of the seed after drying ranged from 11 to 13%. It was assumed that well-
siiated plastic bag provided a uniform drying environment which minimized seed deterioration

the dry-down period; (ii) subjected to 30°C and 90% relative humidity for 7 days (incubator
ering). After 7 days of weathering, the pods were removed from the incubator, force air dried to
g ately 12% moisture content at 28°C for 5 days and hand-threshed. To determine the effect of

weathering treatment on seed quality, following treatments seeds were then evaluated for viability
standard germination test, and leachate conductivity by electrolyte conductivity test. The time of
ence of physiological maturity (R7) was determined by harvesting 25 pods at approximately daily
ervals started at 7 days before the stage was attained and measuring the seed moisture content and

le 1. Selected mung bean genotypes used in this study with their lignin content expressed as % ADL
_._ (acid delinted lignin), seed coat permeability (P) and seed weight.

Lignin Content P@gg” 100-Seed Weight * (g)
(%ADL) hr')

0.070 0.008 4.34

0.054 0.071 3.82

0.070 0.013 6.64

0.042 0.056 6.27

*: Weight in grams of 100 seeds at 12% moisture

, Seed germination was determined by the standard germination test. In this test, 50 seeds from
‘each treatment-replicate were placed on mosit paper towels, which were rolled and placed inside plastic
bags and kept at a room temperature. Germinated seeds were counted aftar 5 and 8 days. Dead seeds
were removed after 5 days, while hard seeds after 8 days and counted with germinated seeds. The

- number of germinated seeds was expressed as a percentage of the total.
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bie 2. Temperature (temp.), rainfall and relative humidity (RH) collected from Pulau Bai Weather
Station, Bengkulu from May 20 to July 2 2007. -

Weather Condition Weather Conditions
Temp.  Rainfall "RH Date Temp. Rainfall RH
(O (mm) (%) Cc) (mm) (%)
272 o 81 June 11 27.0 0 81
264 0 83 June 12 27.1 0 84
26.3 trace 90 June 13*** 279 0 88
271 0 90 June 14 26,0 5 84
26.9 0 89 June 15 26.8 0 89
27.3 0 86 June 16 26.4 2 94
27.1 0 86 June 17 23.1 8 82
26.2 0 83 June 18*** 25 0 82
26.1 0 84 June 19 31.8 13 82
26.4 0 85 June 20 26.9 9 76
26.9 0 90 June 2{***» 263 8 80
26.7 0 90 June 22 25.9 25 80
273 0 83 June 23 255 27 81
26.8 0 85 ~June 24 26.2 0 85
26.8 0 84 June 25**3* 279 0 82
26.6 3 88 June 26 27.2 0 87
254 0 91 June 27 259 0 81
264 8 86 June28 - 270 0 86
25.7 8 87 June29 268 0 82
264 8 87 June 30 26.5 0 82
26.5 0 83 Julil 27.0 0 85
26.5 0 83 Juliz2 = 280 : 0 84
* : trace means rainfall less than | mm _ 7: 0 means no raifall  *: first harvest date
**, second harvest date **+, third harvest date ****, fourth harvest date
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Figure 1. Effect of incubator weathering on germination of seed of each genotype at reproductive
stage R7, R7.5, R8 and HM. Vertical bars represent standard error at each stage.
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Figure 2. Effect of incubator weuthermg on electrolyte conductivity of seed of each genotype at
reproductive stage R7, R7.5, R8 and HM. Vertical bars represent standard error at each stage.

Some researchers have suggested that seed characteristics involved in resistance to incubator
weathering (Dassou and Kueneman, 1984; Marwanto, 2008; Yaklich and Kulik, 1987). They reported
that small-seeded genotypes were more resistant to iincubator weathering than large-seeded genotypes.
The findings of this study indicate that small-seeded genotype of Bhakti was more resistant to incubator
weathering than large-seeded genotypes of Merak and IPB.M/97-13-60. Significantly inverse
correlations were obtained between seed size and seed quality indicators (Table 3). The other small-
seeded genotype (Betet) were less resistant to incubator weathering. These results were in agreement
with other researchers (Dassou and Kueneman, 1984; Marwanto, 2008; Yaklich and Kulik, 1987) who
reported that not all small-seeded genotypes were resistant to incubator weathering. One possible

imbibe water at a faster rate than those with low seed coat permeability and failed to protect themselves
from deterioration due to incubator weathering (Calero et al., 1981). :

The result of this study also demonstrated that mung bean seed with low seed coat permeability
such as Merak failed to protect itself from deterioration during incubator weathering. According to Kuo
(1989), slow permeability characteristics protected seed from deterioration only when harvest was
delayed. Lignin content of seed coat was also not successful to protect seed from deterioration due to

72 | Marwanto, Changes in Seed Quality of Mimg Bean Genotypes with Different Seed




Prosiding Semirata Bidang Ilmu-Ilmu Pertanian BKS-PTN Wilayah Barat Tahun 2010. Hal. 68-73

eathering. However, when harvest was delayed, mung bean seeds with high lignin content
resistant to deterioration in the field than those with low lignin content due to a close
;on between lignin content of seed coat and seed coat permeability (Marwanto, 2008). This

hat the role of lignin content of seed coat on seed resistance to weathering was similar to seed
ility. It protected seed from deterioration only when harvest was delayed.

] /Correlation coefficients between seed characteristis and seed quality indicators across seed

g Treated seed
Aged seed - Non-aged-seed

-0,760** -0.71%*
-0.325 -0.321
-0.325 -0.204
-0.725%* -0.715%*
-0.325 -0.214
-0.421 -0.312

indicate significance at the 1% levels, respectively

CONCLUSION
_ Incubator weathering resulted in a decrease in seed germination and an increase in electrolyte
ductivity of seed. Ther was a close correlation between seed size and the two seed quality indicators.
m seeded genotypes exhibited greater resistance 0 incubator weathering than large-seeded
“alero; S.H., S.H. West and K. Hinson. 1981. Water absorption of soybean seeds and associated causal
factor. Crop Sci. 21:926-933. e
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