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Abstract : The growth and vield performance of 24 mungbean cultivars selected from initial 83 introductions
based on 1987 trials, were evaluated in field experiments to identify the cultivars suited for cultivation in warm
temperate environment and to examine the basis of high yield. Relationships among earliness in flowering,
growth, and seed yield were examined. The number of days to tirst flower (DFF) was positively correlated with
plant height, number of primary branches, and vegetative, reproductive, and total main-stem nodes. However,
DFF was negatively correlated with the percentage of reproductive nodes to total number of main-stem nodes,
number of days to first mature pod, reproductive stage duration, and seed yield. Thus, the early flowering
cultivars had limited vegetative growth, but had a long reproductive growth duration and produced high seed
yield. Late flowering cultivars had significantly more vegetative and reproductive main-stem nodes but very low
seed yield. Yield was negatively correlated with all vegetative parameters. However. some high vielders, including
the top vielding KUS, the Indian origin check, had a high degree of vegetative growth. The generally lower yield
of some cultivars in 1988 was partly due to the attack of spider mite ( Tetranychus sp.). The KUS check cultivar
which flowered relatively early, had a long reproductive growth duration, and the highest 2-year mean seed yield
of 191 g m" 2, appears to be the “Ideo-type” for warm temperate environments.

Key words : Earliness in flowering, Ideo-type, Mungbean, Reproductive growth, Vegetative growth, Vigna radiata
(L.) Wilczek, Seed vield.
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In spite of the long history of cultivation of  substantially under-exploited, and the increas-
mungbean, Vigna radiata (L.) Wilczek, it ing demand for additional sources of protein,
remains as one of the least-researched legume  have stimulated great interest in the crop. This
crops. Its agricultural potential which remains is because mungbean is a high quality protein
source, and a short-duration crop with good

Meeting of the Crop Science Society of Japan, October adapta.blhty to diverse ‘Cl’Opplng SySten?S. and
3--4, 1988. to a wide range of environmental conditions.

* A part of this paper was presented at the 186th
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Mungbean exhibits high plasticity in
phenology and morphology depending upon
the genotype, growing season, and place of
sowing*®. Mungbean, therefore, is notorious
for its low and unpredictable yield and its high
yield potential is seldom realized. Analysis of
the data obtained from the series of Interna-
tional Mungbean Nursery (IMN) Yield
Trials indicated that 60 to 809, of the varia-
tion in yield is due to the environment alone,
while genotype and genotype X environment
(GXE) interaction account for 3 to 697 and
17 to 329, respectively*®. Cultivar pertfor-
mance is therefore expected to vary in
different environments, and the identification
of genotypes that produce the highest yield in
a particular environment should then be a
primary concern.

Studies were initiated to evaluate the
agronomic performance and to examine the
agro-physiological basis of high yield in some
mungbean cultivars in a warm temperate
environment in Japan. This paper describes
the relationships among earliness in flowering,
vegetative and reproductive growth character-
istics, and seed vyield of some mungbean
cultivars.

Materials and Methods

The experiments were conducted at The
Farm of the Faculty of Agriculture, Kochi
University, Nankoku, Kochi (33°33’N,
133°40’E) which is a warm temperate, sub-
humid, coastal environment. Mean minimum
and maximum temperature, and accumulated

solar radiation and rainfall for the duration of

the experiment were summarized in Table 1.
The soil was sandy-loam and well-structured
with a pH of 6.7. Two weeks before sowing, 3
kg N, 10 kg P,O,, and 10 kg K,O 10a~!, were

applied as a compound fertilizer. Pre-
emergence herbicide was mixed with the soil
just before sowing.

In 1987, hand-picked seeds of 83 cultivars
(cvs.) consisting of the introductions from the
Asian Vegetable Research and Development
Center (AVRDC), Taiwan (20 cvs.), and
from the Institute of Plant Breeding (IPB),
University of the Philippines at Los Bafios (62
cvs.), and one Indian local Kochi University
Selection (KUS) as the check cv., were coated
with fungicide and sown in May 7 in 1.2X 3.0
m field plots with 3 rows spaced 35 cm apart.
The rows were thinned at the second trifoliate
leaf stage to a final intra-row mean distance of

12.5 cm, resulting into a final density of 22,857

plants 10a™'. The experimental design used

was randomized complete block with 2 replica-
tions. Weeding and pesticide application were
done as needed.

In 1988, the cultural practices and experi-
mental design used were basically the same as
in 1987 but only 24 cvs. which were selected
for their ability to produce mature seeds in the
preceeding year, were sown in May 9, in 1.5 X
5 m plots with 4 rows 30 cm apart. Rows were
also thinned to a final average distance of 12.5
cm or a final density of 26,667 plants 10a™!.
The cultivars used are listed in Table 2.

The dates of the first flower opening and
first pod maturation were recorded for each
cultivar. At maturity, plants in 1 m of the
central row in 1987 and in the 2 central rows
in 1988 were harvested. Plant height, number
of primary branches, and reproductive and
total main-stem nodes were determined. The
pods were air-dried for 1 month and then
hand-threshed for seed yield estimation.

Table 1. Climatogical data for the Faculty of Agriculture, Nankoku, Kochi during the period

of the experiments in 1987 and 1988.

1987 (May 7~July 30)

1988 (May 9~August 22)

Climatic factor

Mean+S.D. Range Mean+S.D. Range
Maximum temperature (°C) 26.2+2.9 20.7—31.7 27 .4+3.1 19.1—-32.0
Minimum temperature (°C) 19.5+3.6 11.2—26.0 20.6+3.6 9.7—-25.4
Average temperature (°C) 23.6+3.0 17.8—29 .4 25.4+3.2 15.5—29.9
Rainfall (mm day™!) 945.0" 0—164.0 1,124 5V 0—225.0
Solar radiation (M] day~') 1,414.0Y 2.1—-27.2 1,713.8Y 2.9-26.9

1) Accumulated amount,
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Table 2. Materials and their origins.

Source or origin

Cultivar? of introductions

1 KUS India

2 'V 1387 Philippines

3 V2010 China

4 V 2773 India

5 V 2984 Korea

6 V 3476 Philippines

7 'V 3686 USA

8 V 3726 India

9 V 6083 USA

10 VC 1482E Taiwan

11 VC 2719A Taiwan

12 VC 1177B Taiwan

13 VC 1973A Taiwan

14 VC 2768A Taiwan

15 Pag-asa 4 Philippines
16 A3 Philippines
17 Al6 Philippines
18 A 41 Philippines
19 A 102 Philippines
20 A 105 Philippines
21 A 176 Philippines
22 IPB M 79-13-45 Philippines
23 IPB M 79-22-117 Philippines
24 1PB M 82-42-21 Philippines

1) KUS : Kochi Univ. Selection 1—91. In-
dian local origin, collected in Raipur,
Madhya Pradesh, India, by, Tottori
Univ. Expedition Team in 1971 and
selected and grown since 1971 in Kochi
by K. Maeda (see references No. 11
~12 for description) ; V and VC lines .
AVRDC collection and breeding lines,
respectively ; A, IPB and Pag-asa lines :
Inst. Plant Breeding, Univ. of the
Philippines at Los Barios.

Results and Discussion

1. Grouping of cultivars in 1987

The 83 cvs. were classified into 3 groups
based on earliness in flowering in 1987. Group
I which flowered at 39 days after planting
(DAP) is composed only of the small-seeded,
early and uniform maturing V 6037 from the
USSR. Group II which flowered from 46—71
DAP, is composed of 77 cvs. with varying
morphological characteristics. Cvs. from the
Philippines generally were taller and produced
more primary branches and total nodes than
the potential high yielding cvs. from AVRDC.
The KUS check which flowered at 49 DAP
was intermediate in the above characters.
Group III which flowered late from 85—95
DAP is made up of 5 cvs. from the Philippines.
Even at flowering period, these cvs. continued
growing vegetatively. Since most of their
flowers abscissed at various stages of develop-
ment, these cvs. failed to produce well-filled
mature seeds such that their yield was practi-
cally zero. Group I, in spite of having many
but small pods, yielded low (98 g m~2) prob-
ably bacause of its very limited vegetative
growth and small seeds. Seed yield of Group
II was highly variable: KUS produced the
highest (184 g m~2), while many IPB beeding
lines from the Philippines had less than 50 g
m~? and some even failed to produce mature
seeds. Most AVRDC materials had a medium
yield of about 100 g m~2.

Attempts were made to classify each flower-
ing group based on the duration of the repro-
ductive growth, i. e., from flowering to matu-

Table 3. Grouping of mungbean cultivars according to number of days to first flower and
duration of the reproductive phase (means of 2 replicates) .

Reproductive

Flowering group

duration group Parameter I I it
(39 DAPY) (46~71 DAP) (85~95 DAP)
A o Of i) 9.93410.28 No. of 5
. Yield (g m~ .93+10. No. of cvs. !
(30~35 days)® Harvest index (%) 5.72+8.95
N ¢ . 42 Reproductive duration
B 0. ol cvs, not determined since it
Yield (g m~?) 94.70 50.10+£36.28 .
(36~40 days)  farvest index (%)  31.82 13,53+ 11.20 ?ﬁos?(’éoi‘éffainé‘(’;?i
C No. of cvs. 28 were aborted)
(416 days)  Yield (g m?) 104.68+15.96
ays Harvest index (%) 23.20+10.79

1) DAP : Days after planting.

2) Values in parentheses represent ranges for the groups.
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Table 4. Number of days to first flower (DFF), days to first mature pod (DFMP) , days from
first flower to first mature pod (DFF-DFMP) and duration of the reproductive stage
(RD) (24 cultivars and means of two replicates) .

DFF DFMP DFF-DFMP RD?V

1987 1988 1987 1988 1987 1988 1987 1988
Maximum, days 63.0 66.5 81.5 82.0 22.0 20.5 45.5°  59.0
Minimum, days 47.0 42.5 64.5 62.0 13.0 13.5 32.5 31.5
Mean, days 52.8 52.1 71.8 69.5 18.9 17.3 40.2 41.2
S.E. 4.4 6.8 5.3 5.7 2.2 1.8 3.3 8.4
CV (%) 8.4 13.0 7.4 8.2 11.4  10.4 8.2 20.5
LSD (5%) 4.8 5.2 3.8 5.2 ns ns 4.7 6.8
r value between years 0.84*** 0.85%** —0.07" 0.69***
1) Number of days from first flowering to full god maturity .,

rity, as done in soybeans®. Three groups were
made, namely Groups A, B, and C with repro-
ductive growth duration ranges of 30—35, 36
—40, and 41—48 days, respectively (Table
3). Cv. V 6037 which is the only member of
Group 1, belongs to Group B, while cvs. of
Group Il were not assigned to any of the
above group since their reproductive growth
was not normal. Among the Group II cvs., 7,
42, and 28 were placed in Group A, B, and C,
respectively. It was difficult to morphologically
characterize the cultivars belonging to any of
the reproductive duration groups though it
was noted that all Group A cvs. and many
Group B cvs. tended to be tall with many
primary branches and main-stem-nodes, but
had low percentages of reproductive main-
stem nodes. Cvs. of Group C (long reproduc-
tive duration group) had the highest mean
seed yield and harvest index, while Group A
(short reproductive duration group) had the
lowest values for both parameters. As in the
case of the flowering groups, it was also
difficult to determine the relationship of repro-
ductive duration with latitude of origin since
the exact origin of the cultivars used cannot be
established. When the approximate latitude of
origin were used, no pattern can be discerned
since cvs. from the Philippines were represent-
ed in all groups and cvs. from India and the
AVRDC breeding lines were likewise scattered
in Groups B and C. Thus, mungbean
ecotypes, if they exist in the cvs. used, cannot
be determined in this experiment.

In the case of the flowering groups, the
extremely early and late flowering dates of
Groups I and IIl cvs., respectively, might
indicate that these groups are probably more

. Not significant and significant at 0.17%, respectively.

photosensitive than Group II, and are not
fitted for cultivation in warm temperate envi-
ronments. Thus, the materials used in 1988 all
belong to the probably relatively less
photosensitive Group II.

2. Cultivaral differences in earliness

In both years, differences in the number of
days to first flower (DFF) among cvs. were
significant (Table 4). In 1987, cvs. V 2984
and IPB M82-42-21 flowered earliest and lat-
est, respectively. The KUS check which flower-
ed at 48.5 days after planting (DAP) in 1987
was the earliest in 1988 at 42 DAP while A 41
which flowered only slightly earlier than IPB
M82-42-21 in 1987, was the latest at 66.5
DAP. The onset of flowering for the other cvs.
slightly varied between years. Nevertheless,
the high positive correlation between vyears
(r=0.84***) indicated that the relative per-
formance of the cvs. in terms of flowering
earliness were similar in both years.

The number of days to first mature pod
(DFMP) was also significantly different
among cvs. in both years (Table 4). Except A
3 and A 41, all cvs. produced their first mature
pod earlier in 1988. Nevertheless, as the
significant correlation coefficient between
years (r=0.85***) suggests, the cvs. showed
relatively the same performance for this char-
acter across years. Relationship of DFMP with
DFF was likewise positive and highly
significant in both years (Table 6). Thus, the
onset of pod maturation was earlier in early
flowering cvs. than in later flowering ones.

The number of days from first flower to first
mature pod (DFF to DFMP), was not
significantly different among cultivars in both
years (Table 4) and was shorter in 1988 for all
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Table 5. Vegetative and reproductive growth characters at maturity and seed yield (24 cultivars

and means of two replicates) .

Plant Primary Main-Stem nodes —————— Seed
height branches Veg .V Rep.? Total Rep./Total  yield
{cm) (/pl.) (/pl.) (/pl.) (/pl.) (%) (g m?)

1987 1988 1987 1988 1987 1988 1987 1988 1987 1988 1987 1988 1987 1988
Max. 84.3 1224 46 58 8.713.6 9.1 9.8 18.422.8 62.7 66.0 184.3 198.5
Min, 26.7 229 04 00 40 40 54 52 10.2 9.8 46.6 38.5 16.3 3.6
Mean 50.4 52.5 2.3 1.3 58 6.5 7.2 7.1 13.013.6 54.9 52.8 95.2 74.7
SD 156 37.1 1.4 15 14 2.7 1.2 1.3 23 36 4.5 7.4 50.1 54.4
(%) 30.9 70.9 60.2 117.1 24.441.4 16,4 19.0 17.7 26.3 8.1 14.0 95.2 72.7
LSD 5%) 9.4 16,2 1.0 09 0.8 1.9 0.8 2.1 1.2 2.0 4.113.9 48.2 48.3
r value® 0.74%** 0.60** 0.78*** 0.42* 0.79*** 0.42* 0.82***

1) Vegetative ; 2) Reproductive ,
¥ ok ko *xx 7 Significant at 5.0,

cultivars except KUS, VC 2719A, and A 16.
The period from the initiation of flowering to
the onset of pod maturation were variable
across cvs. and years as indicated by the very
low correlation coefficient value between years
(r=—0.07"s).

The shorter period from DFF to DFMP in
1988 could be partly attributed to the meager
and scatterred 19 mm rainfall from 52 DAP,
when more than 509, of cvs. have initiated
flowering, until 71 DAP when 509, of the cvs.
have initiated pod maturation, and the only
67.5 mm from 71 DAP to 82 DAP when all
cvs. have produced their first mature pod. At
the same growth stages in 1987, accumulated
rainfall were 316 and 113 mm, respectively,
which were both clearly much more than in
1988. The period from flowering to pod matu-
rity in mungbean is sensitive to water stress
and the crop escapes drought through faster
development®.

Reproductive growth duration, i.e., number
of days from first flower to final pod matura-
tion (DFF to about full pod maturity), was
significantly different among cvs. in both years
(Table 4). However, relative cv. ranking
across years was similar (r=0.69***) in spite
of the higher rainfall from 71 to 76 DAP in
1987 probably because at this period, many of
the pods were at the late maturation stage.
Lawn® observed that rain at late pod filling
stage does not significantly affect mungbean
crop duration because of its determinate habit
and hence, cannot exhibit renewed vegetative
growth and extended flowering in response to
late season rain.

3. Cultwaral differences in vegetative and repro-

3) Correlation coefficient between years.
1.0 and 0.1%, respectively.

ductive growth

For all vegetative and reproductive growth
parameters, the differences among cvs. in both
years were significant (Table 5). A high posi-
tive correlation between 1987 and 1988 was
recognized for plant height. Less than 509 of
the total cvs. were taller in 1988. Cvs. A3 and
IPB M82-42-21 doubled their height in 1987
while VC 1177B and Pag-asa 4 were only half
as tall as they were in 1987.

The average across cvs. for the number of
vegetative, reproductive and total main-stem
nodes, and the percentage of reproductive
main-stem node to total main-stem nodes were
comparable between years. The correlation
between years was high for the number of
vegetative and total main-stem nodes but was
low for reproductive main-stem nodes and its
percentage to total main-stem nodes. Correla-
tion analysis also indicated that plant height in
both years was highly positively associated
with vegetative, reproductive, and total main-
stem nodes (r=0.64*** 0.70*** and 0.81***,
respectively, in 1987, and 0.92***  0.63***,
and 0.93***_ respectively, in 1988), but nega-
tively correlated with the percentage of repro-
ductive main-stem nodes to total main-stem
nodes (r=—0.67*** and —0.63*** in 1987
and 1988, respectively).

The correlations of number of days to first
flower with all growth parameters examined
were positive and highly significant in both
years except for the number of primary
branches in 1988 and reproductive main-stem
nodes in both years which were insignificant,
and the percentage of reproductive main-stem
nodes to total main-stem nodes which was
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Table 6. Correlation coeflicient (r) values among some parameters of earliness, vegetative and
reproductive growth and seed yield (n=24) .

Days to first flower Reprod. duration” Seed yield
Parameters

1987 1988 1987 1988 1987 1988
Days to first flower — - —0.64*** —0 . 72%**  —( 76*** —(.81***
Days to first mature pod 0.91*** 0.97*** —0.51* —0.72*** —0,70*** —( 82***
Pod maturation period® 0.19ns —0.64*** 0.08" 0.40"s —0.13" 0.42*
Plant height 0.60** 0.57** —0.22" —0.29™ —0.44* —0.47*
Primary branch no. 0.56%* 0.31"  —0.07" 0.02ns —0.36" —0.15m
Vegetative MS*® node no. 0.73*** 0.78*** —0.33" —0.51* —0.72*** —0.66***
Reproductive MS node no. 0.48* 0.34"  —0.10 0.04ns —0.28" —0.21
Total MS node no. 0.70%** 0.72*%** —0.26" —0.36™ —0.59** —0.57**

9% Reproductive MS node 0.54**  —0.78**
Seed vyield —0.76*** —0.81*** (0.68*** 0, 85*** —

0.36" 0.67*** 0.020s 0.12ns

1) Reproductive duration : days from first flower to full pod maturity ;
3) Main-stem.

flower to first mature pod ;

2) Days from first

ns. * xx x%%  Not significant and significant at 5%, 1% and 0.1%, respectively.

negative in both years (Table 6). Thus, the
early flowering cultivars were smaller with
fewer vegetative nodes (Fig. 1) and total
main-stem nodes, and tended to produce
fewer primary branches and reproductive
main-stem nodes, but had a greater percent-
age reproductive main-stem nodes than later
flowering ones. The lesser vegetative develop-
ment in early flowering cvs. may be attributed
to the determinate habit of the cvs. used where
vegetative growth effectively ceases at the
onset of flowering.

4. Cultivaral differences in seed yield

Seed vyield significantly differed among cvs.
in both years, and when averaged across cvs.,
it was generally higher in 1987 (Table 5). The
KUS check was consistently the highest yiel-
der, producing 184 and 198 ¢ m 2 in 1987 and
1988, respectively. These yield levels are about
five times higher than the world average (0.38
t ha=!) but still low compared to the more
than 3 t ha™! reported in other yield trials®.
Nevertheless, Maeda et al.'® who first culti-
vated the KUS cv. in Japan in 1971, reported
a yield of 278 g m™2 from 3 harvest dates. The
Philippine cvs. A 16 and A 105 ranked 2nd
and 3rd, respectively, in 1987, but were 5th
and 6th in 1988. Cv. V 2984 from Korea,
which was among the consistently high yield-
ing genotypes in the 3rd and 4th International
Mungbean Nursery (IMN) Yield Trials®,
likewise yielded over 150 g m=2 in 1987. Cv. V
1387 from the Philippines, the AVRDC breed-
ing line VC 2768A, one of the highest yielders
in the 9th to 12th IMN®%>19, and V 2984, also

exceeded 150 g m~? in 1988. Averaged across
years, the top 4 yielders which produced over
150 g m~2 were KUS, V 2984, A 16, and A
105, in that order. Cvs. V 1387 and VC 2768A
yielded slightly lower. The Philippine cv. V
3476 which was among the high yielders in the
6th to 10th IMN trials¥, had a poor average of
47 g m~? and had an overall 19th ranking out
of 24 cvs. in the present experiment. Although
yield differences between years were noted in
all cvs., and coefficients of variation were
relatively high in both years, the coeflicient of
correlation for yield between years was very
high (r=0.84***) indicating that the relative
yield performance of the cvs. were similar
across years.

The decrease in mean seed yield in 1988 in
spite of the abundant rainfall during the re-
productive stage, might have been partly
caused by the attack of spider mite (7etrany-
chus sp.) on some cvs., particularly A 176, V
3726, V 6083, and IPB M79-13-45 during pod
filling period. It was noted that the top yield-
ing cvs. exhibited negligible damage and
apparent resistance to this pest. Yield reduc-
tion in the series of IMN were often attributed
not only to drought but also to disease
occurrence*®1%. However, disease was not a
very important constraint in the present exper-
iment.

5. Relationships of seed yield with earliness and

reproductive growth duration

Seed vyield showed a highly negative correla-
tion with the number of days to first flower
(DFF) (Fig. 2) and days to first mature pod
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10— Y=—8.90+0.29X
r=0.81""

Number of vegetative main-stem nodes
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Number of days to first flower after planting

=
o

. 1. Relationship between number of
days to first flower after planting and
number of vegetative main-stem nodes at
harvest.

Plotted data are means of 2 years.
Number for each circle is cultivar num-
ber in Table 2.

(DFMP), but was highly and positively cor-
related with reproductive growth duration in
both years (Table 6). Cvs. that flower early,
and therefore have an early onset of pod
maturity, and those with long reproductive
growth are likely to produce high seed vyield.
Data obtained from the 3rd and 4th IMN
trials also showed that the highest yielding cv.
groups were the earliest to lower* indicating
that short vegetative growth duration does not
necessarily limit yield potential. DFF was posi-
tively and highly correlated with DFMP,
(Table 6), and the time elapsed from the
appearance of first flower to the first mature
pod (DFF to DFMP), was not significantly
different among cvs. in any year. Apparently,
the strong positive relationship of yield with
the reproductive period in early flowering cvs.
is more likely the consequence of extended
flowering period through the occurrence of a
second flowering and fruiting flush which
accounts for as much as 259 of the total yield
of KUS in 1988. The strong correlation of seed
yield with the duration of the reproductive
growth and pod filling has long been recog-
nized in soybeans".

6. Relationships of seed yield with vegetative

and reproductive growth

Seed yield was negatively correlated with all

the vegetative growth parameters examined

200
Y=195.87--17.95X
o 150
|
g
2o
=
4
5, 100
~
3
n
50
0 45 50 55 60 65
Number of days to first flower after planting
Fig. 2. Relationship between number of

days to first flower after planting and
seed yield.

Plotted data are means of 2 vyears.
Number for each circle is cultivar num-
ber in Table 2.

(Table 6). The correlation with the number of
primary branches was low, slightly significant
with plant height and total main-stem nodes,
and was very significant with the number of
vegetative main-stem nodes. Correlations of
yield with the number of reproductive main-
stem nodes and its percentage to total main-
stem nodes were both insignificant although it
was negative for the former and positive for
the latter.

Analysis of the data obtained from the 7th
to the 10th IMN vyield trials indicated that
yield was positively correlated with plant
height which, in turn, was strongly associated
with foliage yield¥. While seed yield was nega-
tively correlated with plant height in this
experiment, the 5 top yielders notably KUS, V
1387, V 2984, and VC 2768A, as will be
discussed later in another paper?, had high
leaf dry matter which were exceeded only by
the late flowering and low yielding IPB breed-
ing lines and cv. A 16.

Accumulation of vegetative main-stem
nodes in late flowering cvs. did not increase
yield in agreement with the data obtained by
Lawn®. Apparently, it is the percentage of
reproductive nodes to total plant nodes that
affects yield. Summerfield et al.'” considered
the percentage of total plant nodes that
becomes reproductive, as one of the compo-
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nents of yield in determinate legumes.

In the present experiment, cvs. having
higher number of reproductive main-stem
nodes from which racemes originate, had
lower seed vyield, since most of the flower buds
on these racemes abscissed before opening
and open flowers aborted notably in the lowest
yielding cvs. A 41, IPB M79-22-117, and IPB
M82-42-21. The loss of lower buds and open
flowers is a common characteristic of legumes
and appears to be a kind of “insurance’ for
pod and seed production with a negligible dry
matter loss. Flower shedding reaches about 50
to 809, for leguminous crops in general’®, and
up to about 909, for mungbean®. In the
present experiment, the massive flower shed-
ding in the late flowering cvs. may be partly
explained by the competition between the
developing reproductive and the vegetative
organs. Muchow et al.!¥ reported that as
much as one third of the total dry matter
accumulated during the reproductive stage
may still be partitioned into the vegetative
organs.
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