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Competition Between Vegetative and Reproductive Growth and its Effects on
Reproductive Abortion and Pod Set in Soybean (Glycine max (L.) Merrill)

Wanchai Chanprasert’?, Peter Coolbear!, and Murray J. Hill!

ABSTRACT

Reproductive abortion is a major limitation to yield in soy-
bean. Abortion levels in field plantings in New Zealand were
over 80% for the cultivar Amsoy. The mechanisms responsi-
ble for this are unclear, but it has been suggested that abor-
tion is either under direct hormone control or the result of
intraplant competition for nutrients. The effects of intraplant
competition between vegetative and reproductive growth in
glasshouse-grown soybeans were studied by removing 50 or
100% of all young leaves starting from three different stages
of reproductive development. Two related cultivars were used;
the indeterminate Amsoy and the semi-determinate cultivar,
Matara.

In both cultivars, young leaf removal (YLR) diverted as-
similates to cause an increase in flowers or pods for at least a
short period during development. Matara has a less plastic
growth response than Amsoy and did not respond well to
treatment. However, in Amsoy, S0% YLR starting at growth
stage R3 (Fehr and Caviness’ scale) increased both flower and
pod numbers per plant by 44%, the increase in pod set being
mainly concentrated on the middle part of the main stem,
YLR did not change the proportion of combined reproductive
abortion in either variety (79% in Matara, 82% in Amsoy).
Losses of reproductive units occurred at all stages during de-
velopment, but most dramatically during the flowering stage.
The results obtained have been fitted into a model constructed
to describe nutrient flows into reproductive components. This
approach confirms that these data cannot be fully explained
on the basis of assimilate partitioning alone.
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INTRODUCTION

Reproductive abortion is an important factor to be
considered in yield improvement in soybean (Glycine
max (L.) Merrill) and other legume crops. Reproductive
abortion in soybeans has been reported to vary from 32
to 83% of yield potential (Van Schaik and Probst, 1958a;
1958b). At present, the mechanisms responsible for high
reproductive abortion are unclear. A number of hy-
potheses have been proposed to explain this effect, i.e.
nutrient deficiencies (Wiebold et al., 1981), hormonal
control (Huff and Dybing, 1980) and vascular constric-
tions (Gates et al., 1983).

Weibold et al. (1981) have suggested that under nor-
mal conditions, a localized decrease in photosynthesis
can cause an increase in abortion in adjacent reproduc-
tive units because of a reduction in available carbohy-
drate. Antos and Wiebold (1984) showed that high
abortion rates in the lower one-third of the canopy were
associated with low concentrations of total soluble sugar
and starch in the stem and petioles. However, Heitholt
et al. (1986) reported that concentrations of carbohy-
drates did not change in fully open flowers even though
the percentages of reproductive abortion were altered by
source-sink manipulations.  Moreover, reproductive
abortion occurred mainly at the flowering stage when
photosynthetic rate was relatively high, and during the
first days after flower opening. Flowers are small sinks
relative to the size of the whole plant as indicated by a
slow absolute dry matter accumulation rate (<5 mg
flower! day?!) (Heitholt, et al, 1986). Therefore, it
seems that while flower abortion may not be limited by
the available supply of photoassimilate present during
flower growth, the hormonally controlled maintenance of
sink strength of flowers may be crucially important,
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In a previous field trial, it was found that the percent-
age of reproductive abortion within a cultivar was sur-
prisingly consistent throughout the wide range of plant
densities studied (6 to 61 plants m?), (Chanprasert, un-
published data). This consistency in abortion rate has
also been found in highly productive growing conditions
by Morandi et al. (1988) when they used light breaks at
night to increase source capacity and thus yield potential.

The results of such field studies suggest that competi-
tion for assimilates plays an important role in regulating
soybean yield and soybean yield components, Interplant
and intraplant competition are probable causes of high
abortion rates in higher and lower density plants, respec-
tively. Whereas in high density plants leaf growth
stopped before peak flowering, new leaves were progres-
sively produced during flowering and early pod develop-
ment in plants grown at medium and low densities.
These young leaves serve as strong sinks for assimilates
from roots and older leaves and compete intensely with
reproductive sites (Thrower, 1962). The higher repro-
ductive abortion percentage found in the field for the
indeterminate cultivar Amsoy (82%) compared to 65%
for the semi-determinate Matara (Chanprasert, unpub-
lished data) was probably attributable to its more plastic
growth habit which resulted in increased intraplant com-
petition between reproductive and vegetative structures
during the flowering period.

Although, there are reports showing that removal
of competitive sinks (such as the plant apex) enhances
reproductive growth and increases pod set in soybean
(Amuti, 1983) and in Phaseolus vulgaris (Bennie and
Clifford, 1980), there appear to be no reports on the ef-
fect of young leaf removal (YLR) in relation to changes
in yield and yield components in soybean. Accordingly,
the objectives of this experiment were to study and com-
pare these effects in an indeterminate and a semi-deter-
minate cultivar of soybean (Amsoy and Matara, respec-
tively) with special emphasis on the impact of reproduc-
tive abortion in reducing yield potential.

MATERIALS AND METHODS
Plant Culture

Seeds of Amsoy and Matara were sown in the
glasshouse at the Seed Technology Centre, Massey Uni-
versity, Palmerston North, New Zealand, (40°S, 170°E,
on 13 August 1986, using 15 cm diameter pots containing
a mixture of peat, pumice and sand. This sterile mixture
contained balanced proportions of fertilizer and slow re-
lease trace elements, plus Terrazole soil fungicide.
Emerging seedlings were thinned to one plant per pot. A
set of (daylight) fluorescent lamps producing a light in-
tensity of 80-100 pE m2 sec’! (Photosynthetically Active
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Radiant) at the top of mature plants was used as sup-
plementary lighting for 13.5 hours day!. The glasshouse
was adjusted to control temperature between 20 C and
30 C and an attempt was made to keep the relative hu-
midity above 70% during. flowering and pod develop-
ment. One hundred ml of Hoagland’s nutrient solution
was applied every alternate day to each pot from the first
flowering until maturity (pod yellowing). A spray treat-
ment of Malathion (maldison: 0.2% w/v solution) was
given 40 days after planting (DAP) and ‘Attack’
(pirimiphos-methyl plus permethrin: 0.1% v/v solution)
was used three times at 10 day intervals to control two
spotted mite.

Young leaf removal

Commencing at different times, all or half the
emerging young leaves were removed every two days (by
cutting the petioles) throughout the remainder of the
growth period. Every alternate young leaf was cut off in
the 50% removal treatment. These operations were
started at three different stages of reproductive develop-
ment, following Fehr and Caviness’ (1977) scale. Thus,
in all, there were seven treatments as listed in Table 1
which indicates the treatment notation, Data for Amsoy
and Matara were analyzed separately using a completely
randomized design with 5 replicate plants per treatment,

Table 1. Young leaf removal (YLR) treatments applied
to pot grown soybeans, cvs. Matara and

Amsoy.
Growth stage at
which removal
Treatment % leaves removed started?
Control 0 -
R1-50 50 R1
R1-100 100 R1
R3-50 50 R3
R3-100 100 R3
R5-50 50 - R5
R5-100 100 R5

1Growth stage at which leaf removal started: R1 =
"beginning bloom" stage (one open flower at any node on
the main stem); R3 = "beginning pod" (one pod 5 mm
long at one of the four uppermost nodes on the main
stem with a fully developed leaf); R5 = "beginning seed"
(seed 3 mm long in a pod at one of the four uppermost
nodes on the main stem with a fully developed leaf)
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Measurements

Starting from first flowering, flowers (both flower
buds and flowers with corolla exerted) of each cultivar
were counted and identified by placing acrylic paint on
the calyx. Flowers were divided into two groups: early
flowers (developing before the ‘full pod’ stage; R4 on the
Fehr and Caviness Scale) and late flowers (developing
subsequently). Counting, marking and observations were
done on alternate days where possible and at not more
than 5 day intervals. Developing pods from early flowers
which were longer than 2 cm were counted and marked
by placing acrylic paint at the tip of each pod. These
were classified as ‘early pods’ while ‘late pods’ were those
developing from subsequent flowers. During reproduc-
tive development until seed maturity, numbers of abscis-
ing young (0.5 - 2.0 cm) and large pods (>2.0 cm) were
recorded every alternate day. All these activities were
performed for each node of each plant. Reproductive
structures occurring on branches were recorded for the
node at which the branch originated.

The Matara plants were harvested on 1 December
1986 (109 DAP) and Amsoy on 14 December (122
DAP). Numbers of early and late pods per plant were
determined at each node. Numbers of seeds per pod and
average seed weight (mg seed!) calculated at 10% seed
moisture content were determined for whole plants,
Separation of pods, seeds per pod and seed weight into
early and late categories was done only for the Amsoy
cultivar,

RESULTS
Effect of YLR on leaf numbers

The two cultivars responded differently to YLR in
terms of total numbers of leaves produced per plant

(Table 2). In Matara, there were no significant differ-
ences between treatments whereas in Amsoy, 100% YLR
at growth stage R1 and R3 increased the numbers of
young leaves initiated by 31 and 28%, respectively.

YLR had no effect on node number per plant
(average nodes per plant were 11.8 and 13.7 for Matara
and Amsoy, respectively, data not shown).

Table 2, Effect of YLR on the total number of leaves
produced per plant in Matara and Amsoy

soybeans,
Total leaves plant!
Treatment Matara Amsoy
Control 19.8 21.6
R1-50 18.6 20.8
R1-100 24.0 28.2
R3-50 20.2 23.8
R3-100 19.8 27.6
. R5-50 20.2 24.0
R5-100 24.6 252
LSD 0.05 NS 5.0
CV (%) 23.5 15.7

Effect of YLR on reproductive development, yield and
yield components

Only Amsoy showed a response to YLR by increasing
total flowers numbers per plant (Table 3). This signifi-
cant increase of 44% over the control occurred in the
R3-50 treatment and was attributable to changes in late
flower production (data not shown).

Table 3. Effect of YLR on total flower and final pod number per plant and seed yield in Matara and Amsoy soybeans.

Flowers Pods “Seed yield (g plant?)
Treatment Matara Amsoy Matara Amsoy Matara Amsoy
Control 84 89 18.8 15.6 6.2 4.7
R1-50 64 101 14.2 16.6 5.5 52
R1-100 80 69 114 134 3.9 49
R3-50 72 129 15.0 22.4 5.0 6.6
R3-100 66 76 114 13.0 4.5 49
R5-50 71 94 150 194 5.7 6.9
R5-100 85 117 184 17.6 6.3 5.6
LSD 0.10 NS 29.1 4.8 5.4 1.24 NS
LSD 0.05 NS 35.0 - - 1.49 NS
CV (%) 312 28.0 301 29.5 217 38.0
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The production of mature pods in response to YLR
differed between cultivars. In Matara, YLR had a gen-
erally deleterious effect on mature pod number. Treat-
ments R1-100 and R3-100 in particular, showed a signifi-
cant decrease. In Amsoy, in parallel with the change in
flower numbers, treatment R3-50 increased mature pod
number by 44% over the control due to late pod produc-
tion, but no significant effects were found due to other
treatments. Seeds per pod and seed weights did not
change as a result of the treatments (average numbers of
seeds per pod were 2.1 in both cultivars and average seed
weight was 179 and 156 mg seed! for Matara and Am-
soy, respectively). As might be expected, there were thus
significant correlations between pod numbers and seed
yields (r = 0.932" for Matara and r = 0.866" for Amsoy).

Seed yields of Matara plants in treatments R1-100 and
R3-100 were therefore significantly decreased. Although
R3-50 was a promising treatment for Amsoy, variation
between plants was high and no significant increase in
overall seed yield was found (Table 3).

Timing and position of pod production

Although YLR depressed final large pod numbers
(>2 cm long) per plant in Matara, there was an indica-
tion that plants responded to 100% YLR by increasing
the number of large pods produced per day over a short
period of about 10 days during 46 to 56 DAP (Fig, 2). As
source strength was exhausted during later stages of pod
growth, the number of large pods declined to levels be-
low the control.
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Figure 2. Mature pod production at each node on Amsoy plants, comparing plants given treatment R3-50 with
untreated controls. Horizontal bars represent SE of means.
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In Amsoy, the tendency for a short-lived increase in
large pods produced was not as clear in R3-100 as in
Matara, while all other treatments except R3-50 followed
the same pattern as the control (data not shown), How-
ever, in the case of R3-50, the increase in large pods pro-
duced from after 60 DAP was dramatic and persisted
until the end of the experiment.

The 44% increase in mature pod set caused by R3-50
occurred in the middle part of the plants, particularly at
nodes 5 to 8 (Fig. 2). Increased pod set on branches was
relatively unimportant (<10%) compared to the 83% in-
crease in pod numbers borne on the main stem.

Reproductive abortion

In control plants, for every 100 flowers, 32.1 produced
young pods in Matara and 29.0 in Amsoy. Of these
young pods, 22.7 and 18.0 developed into large pods, re-
spectively (Fig. 3). Eventually, large pods reached the
mature pod stage with very little abortion (0.2 and 0.0,
respectively, for the two cultivars). When the percent-
ages of total abortion were calculated, Matara and Am-
soy plants had 77.5% and 82.0% combined abortion, re-
spectively. Figure 3 emphasizes the importance of abor-
tion at the flower stage which did not differ significantly
between treatments (data not shown).

In Matara, large pod abortion was significantly in-

creased by 100% YLR, although the contribution to
combined abortion was negligible (Table 4). In the Am-
soy cultivar, YLR treatment R1-100, where plants bear
the smallest number of mature leaves during the later
stages of reproductive development, showed a signifi-
cantly lower percentage of young pod abortion than the
control (Table 4). At the later stage, however, large pod
abortion was greater in treatments R3-50 and R3-100.
Again, however, abortion of young and large pods was
only a small component of combined abortion, and both
in cultivars there were no significant effects of YLR on
combined reproductive abortion.

DISCUSSION

Intraplant competition between vegetative and
reproductive growth

Plant responses to YLR differed between the two cul-
tivars. The semi-determinate Matara showed only nega-
tive effects while the indeterminate Amsoy showed im-
provements in pod set and yield potential. Responses of
both cultivars depended on the time and intensity of
YLR.

Full leaf removal (100% YLR) at stages R1 and R3
caused a significant reduction of seed yield in Matara,
but not in Amsoy. Yield loss as a result of mature leaf
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removal during reproductive development, causing a
shortage in assimilate supply during late stages in soy-
bean, is common (Johnston and Pendleton, 1968; Mesa
and Fehr, 1984; Bhattacharjee and Ghude, 1985). De-
terminate soybean cultivars have been shown to be more
affected in this respect than indeterminate soybeans
(Fehr et al., 1981). This may be due to the ability of in-
determinate soybeans to form new leaves during the re-
productive phase (Table 2).

In both cultivars seed yield was significantly correlated
with numbers of pods per plant, confirming the well es-
tablished view that this is the most important component
of yield in soybean (Dominquez and Hume, 1978). Pod
growth and development has been reported to rely
mainly on the corresponding subtending leaf (Blomquist
and Kurst, 1971; Stephenson and Wilson, 1977a).
Therefore, the increased pod set on nodes 5-8 in Amsoy
with R3-50 treatments (Fig. 2) reflects not only reduced
intraplant competition but the continued efficiency for
photosynthesis of leaves at these nodes during pod de-
velopment and maturation. Stephenson and Wilson
(1977b) reported that, between pre-flowering and early
pod development in soybean, assimilate was stored in
stems and transferred to pods during later development,
a finding also noted for faba bean (Vicia faba) by Ismail
and Sagar (1981). Removal of some young leaf material
probably reduces the competition for this temporary
store of assimilates, allowing more to be available for
additional pod set. Leaves borne in the middle of the
plant are in the best position for light interception in
treated plants and are therefore more likely to maintain
the photosynthate supply required by additional pods
until maturity.

These results suggest that a high degree of intraplant
competition exists in Amsoy plants during the early
stages of reproductive development and a partial reduc-
tion of competitive sinks causes a re-direction of pho-
toassimilates in favor of flower initiation and pod set.
This idea is supported by evidence from other sources.
Heitholt and Egli (1985) found that floral removal in
soybean during the early reproductive phase increased
leaf number, although these new leaves were quite small
and did not result in a significant change in leaf area.
Conversely, Gehriger and Keller (1980) studied the dis-
tribution of 4C-labeled assimilates into flowers and
young pods in faba bean and revealed that topping which
reduced the level of intraplant competition and increased
pod set, increased the incorporation of label into young
flowers.

Full (100%) YLR at growth stages R1 and R3 did not
significantly change flower number and pod number per
plant in Amsoy. In fact, plants given these treatments re-
initiated more young leaves resulting in significantly
more leaves produced per plant (Table 1), This agrees
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Figure 3. Pod set and abortion in untreated plants. The diagrams show the fate of each 100 flowers of cv. Matara
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with results found in lupin (Pate and Farrington, 1981)
and tomato (Ho, 1984) which have shown that during
flowering, the flower is a minor sink for assimilates com-
pared with the root, main stem and developing lateral
shoots, '

It is interesting that plant responses to 50% YLR at
growth stage R1 differed from those at R3. R1-50 did
not significantly increase flower number per pod set
(Table 3), This suggests that the reproductive sink was
limiting at this stage of development in Amsoy. Because
of this, extra assimilate made available by YLR at later
stages could only go to increase the seed weight in early
_setting pods.

YLR at the late flowering period (RS5) appears to be
too late to stimulate flower production since the pattern
of cumulative flower production per plant was not al-
tered (data not shown) and total flower numbers were
not significantly increased. In both cultivars, flower pro-
duction activity was low at this stage.

In Amsoy, although R3-30 significantly increased late
pod set after 74 DAP (Fig. 1) and thus mature pod num-
ber by 44%, seed yield per plant was not significantly
different from the control (Table 3). An increase in pod
numbers per plant without an increase in seed yield is a
common observation in soybean research (Burton and
Curley, 1966; Boize, 1982; Nooden and Nooden, 1985).
However, in most of these cases, yield compensation was
due to a reduction in seed weight which was not found in
the present study. Certainly it can be concluded that R3-
50 is a promising treatment in increasing pod number per
plant and possibly seed yield in Amsoy.

The other key result from this study is the high level of
combined abortion which remains a surprisingly constant
proportion of reproductive potential despite plant ma-
nipulation. It is evident from this experiment and studies
by Van Schaik and Probst (1958b) and Wiebold et al.
(1981) that flower abortion is far more important than
pod abortion (Fig. 3). This unchanged and high rate of
flower abortion again implies that there may be a severe
level of intraplant competition during the flowering pe-
riod in soybean.

A model for explaining assimilate flows

The large increase in late pod set in Amsoy resulting
from R3-50 treatment contrasts greatly with the limited
effects of the R1-50 and R3-100 treatments. The data
suggest that YLR causes high concentrations of assimi-
lates to accumulate in conductive tissue, but restrictions
exist on their utilization by reproductive growth,

In order to characterize these limitations more care-
fully and thereby test the hypothesis that nutrient defi-
ciency directly limits pod set, a descriptive flow model
was developed (Figure 4). Assimilate from the resource
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tank of photosynthetically active leaves flows into new
leaves then into reproductive growih. Young leaves are
placed nearer to the source than reproductive growth
outlets because they are reporied to be stronger sinks
than flowers or pods during this period (Pate and Far-
rington, 1981; Ho, 1984). The amount of assimilate flow
depends on the number of exporting photosynthetically
active leaves which is a function of time and, in this study,
YLR treatment. In plants where young leaves are re-
moved, additional new leaves can be initiated and assim-
ilates will be diverted to support their development. Pos-
sibly accumulated assimilate may even ‘drive’ the expan-
sion of otherwise dormant leaf buds. At the reproductive
site, assimilates can flow from the top compartment
(flowers) to the other two significant components of seed
yield (pods and seeds). Seed numbers per pod did not
change significantly in this study and are not included.

The model is used to explain and summarize the data
for the Amsoy cultivar, allowing the source-sink relation-
ships between exporting leaves and reproductive sinks to
be presented on a comparative basis for all six YLR
treatments and the control. At the source level, photo-
synthetically active leaves are important for the growth of
reproductive structures, but this evaluation clearly
demonstrates that the timing of removal of competing
vegetative sinks greatly affects the response obtained.
Using Figure 5, the effects of YLR at each stage will be
discussed in turn,

1) When YLR was commenced at R1, 50% leaf re-
moval increases flow of assimilate into early seed weight
but does not significantly affect any other growth statistic.
Those data strongly suggest that plants are sink limited at
this time. Despite a very high floral abortion rate, this is
not reduced by the increased assimilate availability
caused by removal of competing vegetative growth, and
the only route for spare assimilate is into heavier early
seed weight. Complete YLR (R1-100) does not rein-
force this outcome; now there is a shift to new leaf initia-
tion and reproductive components do not change, com-

‘pared to controls, This suggests that a change in hor-

monal balance occurs within the plant to facilitate com-
pensatory vegetative growth, Results for the R1-100
treatment also support the idea that plants are pre-pro-
grammed at this time to produce a certain number of
early flowers and pods. '

2) When the flow of assimilates was manipulated at
R3, 50% YLR increased the flow to late reproductive
yield components, significantly increasing the total num-
ber of flowers and late pod set. This indicates that, dur-
ing this stage, source-limitation plays a role in controlling
seed yield because reducing vegetative sink competition
increases pod set. However, 100% YLR at R3 caused
additional new leaf initiation without increasing output to
the reproductive containers (except the third compart-
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Figure 4. An assimilate flow model for reproductive growth in soybean. Competing vegetative sinks comprise young
leaves and additional newly initiated leaves which arise as a consequence of YLR treatments. The
reproductive sink consists of six sections representing the early and late components of yield. Seed
numbers per pod did not vary with treatment and have been omitted from the model. Sections are
constructed according to the timings of flowering, pod formation and seed development in the early and
late groups.
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(see Figure 4). Values asterisked are significantly different from the untreated control (P<0.10).
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ment of the early group: early seed weight). This sug-
gests that the high new leaf initiation stimulated by se-
vere YLR rapidly increased sink competition with the
later reproductive units,

3) Treatments at R5 are too late to induce any sig-
nificant changes in reproductive growth; sink activity is
once again limiting,

In the present study, the imposition of YLR was based
on the idea of competitive sink reduction. The expecta-
tion that YLR could reduce intraplant competition was
correct, but use of the model shows that many events can
be only partly reconciled with a hypothesis of direct con-
trol via nutrient availability. Not only have sink limita-
tions been identified in sections (1) and (3) above, but
the consistency of combined reproductive abortion in
both Amsoy and Matara suggests that high reproductive
abortion in soybean may have been pre-programmed in
these plants. It would seem an easy option for plants to
decrease their abortion rates and thereby increase sink

activity, but data (Table 4) shows that this does not hap-
pen. The conclusion from the model is that another level
of control, most probably hormonal, must be superlm—
posed on nutrient availability.

In soybean, hormonal balances in the whole plant
system rather than changes in any single hormone prob-
ably control reproductive abortion. There is evidence
that auxins (Huff and Dybing, 1980), gibberelling
(Birnberg and Brenner, 1987), cytokinins (Crosby et al.,
1981; Carlson et al., 1987; Dyer et al., 1987) and ethylene
(Urwiler and Stutte, 1986) may all be involved in repro-
ductive abortion in soybean, whereas ABA seems to be
the least significant hormone in this respect (Huff and
Dybing, 1980; Yarrow et al., 1988). The effects of gib-
berellins and auxins produced by vegetative sinks seem to
be detrimental to reproductive growth in soybean. This
is supported by evidence that exogenous treatment of
soybean leaves with gibberellins cause lower pod set
(Birnberg and Brenner, 1987) and exogenous applica-

Table 4. Effect of YLR on young pod, large pod and combined. abortion for Matara and Amsoy soybeans (values ex-
pressed as percentages of total flower numbers).

Abortion (%)

Treatment Young pod Large pod Combined

Matara
Control 9.4 02 (0.020)! 77.5
R1-50 10.8 0.6  (0.049) 77.4
R1-100 13.4 1.8 (0.131) 86.4
R3-50 15.3 0.0 (0.000) 77.6
R3-100 9.8 12 (0.095) 79.9
R5-50 6.8 03  (0.025) 78.5
R5-100 72 1.1 (0.094) 771
LSD 0.10 NS (0.062) NS
LSD 0.05 NS (0.074) NS
CV (%) 2718 103.3 6.6

Amsoy
Control 110 (0.308) 0.0 (0.000) 82.0
R1-50 33 (0.178) 0.5 (0.043) 823
R1-100 15 (0.074) 06 (0.048) 80.4
R3-50 133 (0351) 19 (0.121) 82.3
R3-100 64  (0211) 23 (0.119) 815
R5-50 5.0 (0.208) 02 (0.022) 783
R5-100 13.7 (0.335) 0.0 (0.000) 84.5
LSD 0.10 (0.164) (0.068) NS
LSD 0.05 - (0.081) NS
CV (%) 64.1 124.8 73

IValues in parentheses are arcsin,/ transformed values
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tions of auxin-transport inhibitors such as TIBA and
morphactin can increase pod set (Nooden and Nooden,
1985), possibly through the diversion of photoassimilates
between leaf growth and reproductive growth,

The increase in pod set by YLR beginning at growth
stage R3 in Amsoy in the present study may thus be the
result of reduced endogenous levels of gibberellins
and/or auxins and raised cytokinins during subsequent
development. A further study on changes in these hor-
mone levels in treated and untreated Amsoy would be
most interesting. Comparisons using the less plastic cul-
tivar, Matara, where YLR at growth stage R3 was inef-
fective might prove a valuable reference. Results from
this research may be helpful in understanding hormonal
control in soybean reproductive development and also in
supporting further applied research on the use of various
techniques of plant manipulation for soybean production.
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