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Evaluation of Soybean Lines for Drought Tolerance and the Influence of Water
Availability on Cookability!

ABSTRACE

Thirty soybean germplasm lines were evaluated for
drought tolerance and the influence of water availability on
cookability was studied, Genetic variation among lines was
observed for most characlers studied. Water availability ap-
peared to have affected the number of pods per plants,
beans per pod, days to 95% maturity, bean vield and cook-
ability. The importance of screening of existing germplasm
fines and selection of suitable lines for use in drought-af-
fected areas is discussed,

INTRODUCTION

rought is a major limiting factor on crop vields
Soybean experiments have shown that it is
sengitive to water stress in the post-flowering
rather than pre-flowering period (9) Varietal dif-
ferences in susceptibility to water stress were report-
ed by Mederski er ol (4), indicating the possibility of
selecting drought-resistant lines for areas of limited
water supply. For countries like Tanzania, which
consists of different agroecological zones, with high
frequencies of drought spells in some zones, breeding
and selection of soybeans for the different zones
becaomes important. Because of ilimited resources,
screening of germplasm lines for drought-tolerant
lines takes priority over searching for resources to
mount an intensive breeding programme, since it
is a quicker way of providing the needed varieties to
farmers
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COMPENDIO

Se evaluzron treinta linecas de germoplasma de soya por
tolerancia o la sequia; a la verz, se estudid la influencia de 1a
disponibilidad de apua en la capacidad de coccidn de esas
lineas. Se registrd la variacion genética entre lineas para
varias caracteristicas estudiadas. Pareciera que fa disponibi-
lidad de agua afectd el nimero de vainas por planta, semillas
por vaina, nimero de diss a 95% de madurez, rendimiento
de grano y capacidad de coccidn. Se discute la importaneia de
seleccionar (por ‘‘tamizado”™) el germoplasma existente asi
como la determinacidén de cudles lineas se deben utilizar
coma progenitoras, en programas de mejoramiento que se
lteven a czbo en #dreas afectadas por fz sequia y en donde
ésta sea un factor limitante de la produccion.

Whereas the effect of water stress on such impor-
tant traits as yield, protein and oil are fairly well
studied (2, 5), there is no information available in the
literature on the influence of drought on the cook-
ability of soybeans This study was undertaken in
order to provide information on the influence of
water availability during growth on the cooking
quality of soybeans, in addition to providing infor-
mation on the variability for drought tolerance
among germplasm lines used in the soybean crop
improvement programme.

MATERIALS AND METHODS

Evaluation of soybean lines for drought tolerance
was achieved by growing the plants under simulated
drought-stressed conditions in field experiments at
Morogore during the dry season. Three identical
experiments were set up, each with two replications
In one experiment, the plants were irripated once
every five days, in the second every ten days, and in
the third plants were irrigated every 14 days. Plant
rows in each plot were 2.0 m long, and were .75 m
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Table 1. Mean squares obtained from analysis of variance for each of the characters studied.
Source of variation df | S P75 Height Pods/Plant  Seed/Pod  Seed Yield Cookability
Replications i 9 34NS 055 NS 296 96NS 0 O9NS 0 04NS G5 G73 89+ 75 102 344
Sovhean lines (A) 19 107 86** 381 64 *= 194 91 %% 41 69NS 0 152NS 16 543 35%:* 0 539 87k
Lrror (1) 29 448 1278 7159 34 49 016 6 285.95 1102.89
Water Treatments (B) 2 12 54NS  180.00%*  3BB 48NS 966 0i** 0 53%*  [1532295%% 118243 1g%=
Interaction AxB 58 15 79 16 16NS 27T TINS 44 2iNS 0 15NS 6 573 02NS 2 385 60*#
Error (1) 60) 635 13 37 129.76 34 51 010 751935 142176
NS Indicates not significant
* and** indicate signiiicant values at 0 05% and 0 01% level of probability, respectively

apart. Between replications, spacing was 2.0 m. The
experiments were 3.0 m apart. Sowing rate was 30
seeds/m. Single super phosphate plus Mo super was
used to fertilize the soil at the rate of 224 kg/ha

Data collected during the experimentation includ-
ed days taken for 50% of plants in a row to flower
(F*%), time taken to reach 95% maturity (P®%),
plant height at maturity, pods per plant, number
of beans per pod, bean yield and hardness after
cooking the beans for hall an hour (cookability).
Cookability was tested using the method of Makkar
ef al (3}, with a slight modification (8)

RESULTS

Genotype variation was ohserved for plant height,
days taken toreach F*?, days taken to reach P*%, and
bean yield (Table 1}, Water availability was found to
have profound effects on pods per plant, number of
beans per pod, time taken fo reach maturity, and
bean yield Characterssuchas plant height and flower-
ing time appeared not to be influenced by water
availability in this study, supgesting that these two
traits may not be good indicators of water stress
effects in some soybean populations

Table 1 gives also the mean square values derived
from the analysis of variance for cookability Differ-
ences in cooksbility were observed among lines
indicating the possibility of selecting rapid-cooking
lines among the germplasm material, The significant
mean square value for water treatments indicates that
water availabifity during growth affected the cook-
ability of beans even though the significant interac-
tion term suggests that the influence of water availbil-
ility on cookability was not the same f{or all geno-

types. This observation is further supported by the
mean values for cookability presented in Table 2.

DISCUSSION

The influence of water availability on bean yield
and yield component has been well demonstrated in
this study. Line differences among the germplasm
material were observed and the genotype TGX536-
02D, Ci4, TGX533-65C, TGX536-100C-Y and 124
were found to perform relatively better under condi-
tions of limited water supply. This suggests that some
of the problems of poor yields resulting from lack of
cultivars adapted to drought conditions couid be
minimized if efforts were made to screen availzble
germplasm lines, which may iead fo identification
of lines that can be put to immediate use

The genetic nature of cookability and factors
affecting this irait have Dbeen discussed by
Mwandemele gf @l (6, 7). In the present study water
availabiiity during plant growth has been shown to
influence the cookability of soybeans. Beans obtained
from drought-siressed plants appeared to cook faster,
probably due to the reduced size of the beans harvest-
ed from these plants (9). Mwandemele er al (7)
demonsirated the influence of bean size on the cook-
ability of soybeans, small beans cooking faster than
larper ones While it is true that water stress may
enhance the cookability of soybeans due to the
associated effect on bean size, it cannot be argued
that farmers should be encouraged to limit water
availability to their soybean crops; # this were to be
done, vield would be adversely affected The best
suggestion is that breeders select small to medium
beans and high-yielding lines with a wide range of
adaptsbility, even though selection of small bean
varieties would appear te go against the tradition of
selecting large bean genotypes for vegetable use (1)
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Table 2. Mean values of hardness (cookability) after cooking soybean seeds harvested from plants grown under three different water

treatments.

Cookability of Seeds (g)

Line WT (5) WI (10) Wt (14) Line Average
C37 2614 23290 208% 234.1
8581 2516 1387 1675 1859
Hardee 2312 166 9 1841 194.1
C34 306 1 344 1 2387 296.3
51-8 2175 024 2422 2407
SHR -2 361 2123 2136 474
49 3161 216.4 171.0 2345
C26 3120 264 7 2821 286.3
C12 3271 226.9 2147 256 2
TGX536-02D 2857 156.6 1994 24772
C27 299.7 3249 2130 1489
Cd1 3020 181.5 2075 2303
Ca4 336.1 2980 2756 3032
47 264 4 2203 2309 238.5
C9 831 233.9 2357 2323
C46 2905 2322 1817 234.8
Cl4 3207 175.2 1870 230.6
TGX713-09D 34813 2112 2676 275.7
TGX533-65C 324.3 207.0 214 5 248.6
TGX536--100C-Y 2511 164.3 1656 193 6
€51 3012 1801 2394 240 2
Cable 2580 1389 192 9 196.3
C48 279.5 2076 2384 2418
124 396.1 2621 2512 3131
$1..2 224 6 2081 186.7 206 4
59..2 2163 127.4 1918 127.4
51-5 1526 181.3 2016 211 8
Brossier 2913 2487 216 8 352.2
L2-3 2804 1906 246 6 2392
58--2 360 1 226.2 04 2 263 5
Water Treat. Average 2923 217.6 2131 -

R - . .
WI(5}, W E{IG) and WT{M) indicate treatments for plants watered after every 5, 10, and 14 days, respectively
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Descripcion Sistematica de la Coleccién de Pejibaye. 1. Determinacion del Método de
Muestreo, Muestra Minima, Influencia del Afo y Epoca de Cosecha
para Caracteristicas Cuantitativas del Fruto'

ABSTRACT

The study of the minimum sample and of sampling
procedures in general in {he pejibaye plant (Guilielma gasi-
paes H.B.K.} showed Righly significant differences between
buds, although not between trunks/buds, clusters on the
trunk, positions in the cluster, position of spikes, and fruit on
the spike, Apparently, the sampling procedures utilized
revealed only genetic variation {buds). Chronology (zge in
years) was found to be significant for length of fruit, but not
for weight and diameter of the seed. Time of harvest proved
to be a significant variable in terms of number of clusters per
trunk and pumber of partheno-carpic fruits per cluster. Age
in years and time of harvest did not influence seed characler-
istics; thus, these variables may be useful in distinguishing
genotypes within a given population.

INTRODUCCION

2 descripcidn sistemitica juega un papel impor-
. tante en los bancos de germoplasma No sélo es

# un paso esencial en la utilizacion de los recursos
fitogenéticos sino que por medio de ella se obtienen

1 Recibido para publicacion el 14 de julio de 1987
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COMPENDIOQ

El estudio de muestreo en pejibaye (Guiliclng gasipaes
HB.K.} ¥ la muestra minima para caracteristicas del fruto,
revelaron diferencias altamente significativas entre cepas pero
no asi entre estipetes {troncos) dentro de cepas, racimos den-
tro de {roncos, posiciones dentro del racimo, espigas dentro
de posiciones y frutos dentro de espigas. De esta manera, el
muesireo ¥ fa muesira minima deiucidaron solamente varia-
¢idn en el factor genético (vepa). Se encontrd que existe mar-
cada influencia del afio sobre la tongitud del frute, no asi
para el peso, didmetro del fruto y semilla, respectivamente.
Por su parte, 1a época de cosecha mostrd diferencias alta-
mente significativas sobre nimero de racimos por estipete
y niimero de frutos partenocirpicos por racimo. Asi, el afio
y la época de cosecha no revelaron influencia alguna sobre log
cardcteres de Tz semilla: por lo tanto, estos pueden ser facto-
res atites para diferenciar genotipes en una poblacion dada.

algunas caracteristicas cuantitativas y cualitativas que
permiten conocer y divulgar mejor sobre la expresidn
fenotipica de una coleccidn dada.

El pejibaye (Guilielma gasipaes H BK ) es motivo
de estudios por investigadores de varios passes de Amé-
rica; hoy dia ocupa un lugar especial entre las especies
americanas no tradicionales con un aito valor nutriti-
vo El peiibaye es una especie aldgama, multiplicada
generalmente por semilla. Es poco lo que se conoce
de su genética vy sus caracteristicas, asi como de sus
varizciones dentro y entre cepas. Al respecto, Mora
Urpf (4) sefiala que el pejibaye de fruto grande que
se cultiva en la actualidad es una planta de origen
reciente, posterior al descubrimiento de la agricul-
tura por nuestros aborigenes y quizds no mayor de
los 4 000 afios.
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