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DISCUSSION
The experiments reported in this paper explored the

extent of differences in the response of cowpea cultivars
when evaluated under conditions judged representative
of a particular segment of tropical environments with a
shallow water table. Waterlogging is a serious constraint
to upland crop performance in the post-rice period since
the water table may remain near the soil surface for a
substantial period following crop establishment. Like-
wise waterlogging is a serious constraint in pre-rice crop
performance. The water table rises to near or above the
soil surface during the reproductive growth of the uplandcrop.

This research was concerned with the extent to which
cultivar maturity influences the productivity and stability
of tropical cowpea cultivation under contrasting water
table regimes. The dry season and wet season results
provided evidence that major differences occur in the
productivity of individual cultivars, and of cultivar groups,
under different water table regimes. Yield ranged from0.11 

to 2.26 Mg ha-1 under the shallow water table
regime, and from 0.19 to 2.73 Mg ha-1 under the me-
dium water table regime. The early maturing grain and
vegetable-type cultivars responded similarly (Table 4).
Yield potential of all cultivars in both of these groups,
as compared to the cultivars in medium-maturing group,
was low in the SWT regime, suggesting generally poor

the wet season, most of the cultivars produced a signif-
icantly higher number of pods per plant in the DWT site.
On the contrary, in the dry season, the medium-maturing
cultivars produced the highest number of pods in the
MWT site, while the early maturing ones had highest
pods in DWT site. In the SWT site, all the cultivars
produced significantly lower number of pods per plant
in both seasons. Polthanee (1989) also reported a sig-
nificant reduction in the number of pods per plant in
mungbean due to flooding. The additional ethylene pres-
ent in flooded plants may result in the premature abscis-
sion of flowers and pods in legume crops exposed to
flooded soil (Cannell et al., 1979).

The number of seeds per pod was less sensitive to
water table depth than were pod number in both exper-
iments (Tables 5 and 6). In the wet season, most culti-
vars had more seeds per pod in DWT and less seeds in
SWT sites. In the dry season, the medium-maturing cul-
tivars had highest number of seeds per pod in the MWT
site, while the early maturing ones had highest seeds in
the DWT site. In SWT site, all the cultivars produced a
significantly lower number of seeds per pod in both sea-
sons.

One thousand seed weight was also significantly in-
fluenced by water table depth in both experiments (Ta-
bles 5 and 6). Most cultivars had highest seed weights
either in the MWT or in the DWT site. The cultivars had
least seed weights in the SWT site.
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Table 6. Effect of water table depth on yield and yield
components of four cowpea cultivars. 1987-1988 dry season.

Water Table Depth (WT)

swr MWT DWTCultivars
-Seed Yield (Mgiha) -
1.34 2.60 1.80
0.95 2.29 1.49
0.16 0.34 0.75
0.44 0.64 1.40

TVX3236-O1G
TVX3410-O2J
BS6
IT82D-892

SE : Between Cultivarst =
Between WT x Cultivars:j: =

.07
1~

SE : Between Cultivarst =
Between WT x Cultivars:j: =

~
:z..
"in
0'-
0
a.
-c~
'i='-
".«

-l000-seed 

weight (g) -
129.8 142.3 138.8
148.7 161.9 160.7
197.1 204.4 206.9151.6 

186.0 186.5

1.8
3.9

TVX3236-01G
TVX3410-OlJBS6

IT82D-892
SE: Between Cultivarst =

Between WT x Cultivars:j: =

t Between cultivars within a water depth regime.
:j: Between any combinations of cultivar by water depth regime.
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soil depth in three water table sites (1987-1988 dry season).

a saturated zone of soil 3 to 15 cm above a perched water
table throughout crop life (Troedson et al. 1985; Sum-
merfield and Lawn, 1987). Such results require careful
manipulation and control of the water table. In the shal-
low water table conditions observed in this study, the
medium-maturing cultivars as a group performed better
than others. The responses suggest that if the field water
table can be controlled different drainage management
designs may be optimal for medium-maturing types as
compared to early maturing types. The depth to which
the ground water table needs to be lowered to minimize
damage to the root system and optimizing performance,
appears to differ among cultivars. Raised beds are a vi-
able management alternative for partially alleviating
shallow water table stresses. This practice has been used
by farmers in some areas in the humid regions of Asia.
Our results indicate that a cowpea cultivar interaction
with bed height may be anticipated.

The studies confirmed the hypothesis that a strong in-
teraction exists between the soil water table depth regime
and maturity class in cowpea. Maximum yields were
associated with different water table depth regimes in
different maturity classes. This interaction was observed
in both the wet and dry seasons, when other agromete-
orological and soil moisture parameters differed substan-
tially.

One implication of the water table by maturity in-
teraction is the need to consider the identification of
cowpea genotypes unique to production areas with dif-
fering water table dynamics. However, examination of

adaptation. The clear superiority of the medium-matur-
ing entries under the entire range of water table regimes
was confirmed.

Poor performance of cowpea compared to soybean un-
der a high water table was previously observed by Wien
et al. (1979) and Hulugalle and Lal (1986) in Nigeria.
The former authors attributed this to nodulation failure
at SWT, whereas the latter authors reported that cowpea
roots did not grow in the saturated soil zone immediately
above the water table. The development of adventitious
roots under a high water table, to facilitate the pumping
of O2 to the main root system, has been reported for
cowpeas and several other crops (Kawase, 1981), needs
more investigation.

Improved photosynthesis, and consequently higher seed
yield in soybean, have been observed when cultivated in
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absolute yields in all water table depth regimes reveals
that cultivars in the medium maturity groups were con-
sistently superior (Table 4). Cultivars such as TVX3236-
01G and TVX3410-02J were top-ranked in all regimes
in both seasons.

The extrapolation domain of these trials is limited
to situations in which a water table is present within
the crop root zone for at least a portion of the growth
period. Within these limits the cultivars that are most
successful when challenged with an array of water ta-
ble regimes are genotypes from the medium maturing
classes. However, an adaptive advantage of early ma-
turity has been observed in freely drained soils, with
terminal drought stress in the post-rice season that is
more severe than that observed here (Timsina, 1989).
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