
Germination of Tepary and Navy
Beans with Increasing Salinity

Item Type text; Article

Authors Goertz, S.; Kobriger, J.

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Journal Vegetable Report

Download date 24/05/2023 08:02:01

Link to Item http://hdl.handle.net/10150/214131

http://hdl.handle.net/10150/214131


VEGETABLE REPORT

Germination of Tepary and Navy Beans with Increasing Salinity

S. Goertz and J. Kobriger

Introduction

Common beans (Phaseolus vulgaris) are one of the most salt
sensitive crops. Their production in semi -arid regions is often
limited by high soil salinity. Tepary beans (P. acutifolius),
however, have been grown successfully in the semi -arid Southwest
for several thousand years. Since soils in this region often
have high salinity, tepary beans apparently have adapted to this
salt. Our study compared the response of tepary and navy beans
to increasing NaC1 salinity during germination.

Procedures

Brown (BT) and white (WT) tepary bean accessions (obtained from
1982 plantings by Coolidge grower W. D. Hood) and navy bean
Fleetwood" were dusted with Thiram fungicide and germinated in

folded paper towels in petri dishes for nine days. Seeds were
germinated in NaC1 solutions of 0, -0.5, -1.0, -1.5, -2.0, and
-2.5 MPa salinity (1 MPa = 1200 ppm NaCl). Twenty seeds were in
each dish and each treatment was replicated four times. Petri

dishes were sealed in plastic tubs to eliminate evaporation from
dishes. Tubs were placed in growth chambers with temperatures of
either 25° or 35 °C in the dark.

During the nine days, germinated seeds (root length of 1 cm or
greater) were counted daily. After nine days, fresh weights of
excised roots and hypocotyls were made. Germination rate was
calculated as the summation of newly germinated seeds on given
day divided by day number. Calculations were adjusted to reflect
a germination rate based on 100 seeds. Germination rates and
final percent germination were analyzed using analysis of
variance followed by Duncan s multiple range test.

Results

Table 1 shows percentage germination of tepary and navy bean at
25 or 35 °C and at six salinities. Little difference is noted in
genotypes germinated at 0 through -1.0 MPa except in brown
tepary, which exhibited less inherent seed vigor at the 25 °C

temperature.
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At -1.5 MPa, navy's sensitivity to salt at the higher temperature
is apparent as germination dropped to 36 %. This salt threshold
for navy was not noted at 25 °C until -2.0 MPa. At higher
salinities, white tepary consistently had higher germination than
brown tepary or navy, while brown tepary usually had higher
germination than navy.

Table 2 indicates the germination rates of tepary and navy beans
at 25 or 35 °C with six salinities. Germination rates decreased
progressively as salinity increased. A correlation exists
between percentage germination and germination rate for each
genotype. At 25 °C, correlation coefficients (r) were: WT = 0.88,
BT = 0.93 and navy = 0.93. At 35 °C, coefficients were WT = 0.89,
BT = 0.91, navy = 0.98.

Fresh weight of root and hypocotyl (Figure 1) fell off
dramatically between 0 and -0.5 MPa for all three genotypes at
both temperatures. Weights continued to decline with increasing
salinity. Navy bean weights were significantly lower at the higher
temperature, while tepary showed less decline.

Discussion

Results suggest that only slight differences in percentage
germination among genotypes occurred at moderate salinities, with
larger differences occurring at higher salinities. Although the
correlation between percentage and rate of germination is high,
rates indicate a difference among genotypes even at moderate
salinities. Therefore, rate comparisons may be better indicators
of sensitivity or tolerance.

Brown tepary appears more adapted to moderate salinity at the
higher temperature. At higher salinities, all three genotypes
were stressed more by high than by low temperatures. The sharp
decline in fresh weight of seedlings at even the lowest salinity
suggests that rate and percentage germination data do not totally
reflect reduction in seedling growth. However, the two tepary
accessions appear to be more tolerant to salt during germination.

Tepary should be considered not only as a source of germplasm for
breeding to increase salt tolerance in common bean, but also as
an important resource to agriculture in the semi -arid Southwest.
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Table 1. Percentage Germination of Tepary and Navy Beans at 25
or 35 °C with Increasing NaC1

Genotype

Temper-
ature
(°c)

Salinity (MPa)

0 -0.5 -1.0 -1.5 -2.0 -2.5

White tepary 25 98 aZ 98 b 95 ab 93 c 73 d 28 c

Brown tepary 25 88 a 88 a 78 a 74 b 55 c 9 b

Navy 25 100 a 99 b 96 ab 98 c 40 b 1 ab

White tepary 35 100 a 99 b 99 b 98 c 69 d 13 b

Brown tepary 35 99 a 98 b 91 ab 86 c 40 b 4 ab

Navy 35 99 a 100 b 95 ab 36 a 4 a 0 a

ZMean separation within columns by Duncan's multiple range test,
5% level, on arcsine transformed data

Table 2. Germination Ratez of Tepary and Navy Beans at 25 or
35 °C with Increasing NaCl

Genotype

Temper-
ature
(°c)

Salinity (MPa)

0 -0.5 -1.0 -1.5 -2.0 -2.5

White tepary 25 41 bcy 31 bc 31 c 23 d 13 d 4 c

Brown tepary 25 27 a 21a 18a 14b 9 c 1 ab

Navy 25 31 ab 29 b 22 ab 18 c 6 b 0 a

White tepary 35 66 d 57 d 43 d 33 e 19 e 2 b

Brown tepary 35 45 c 36 c 30 c 20 cd 7 bc 1 ab

Navy 35 38c 34c 27 bc 7a la O a

ZRate = summation of newly germinated seeds on given
by day number.

Mean separation within columns by Duncan's multiple
5% level.

day, divided

range test,
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Figure 1. Fresh Weight of Root and Hypocotyl of Tepary
and Navy Beans at 25 ° or 35 ° with Increasing

Salinity

25 C

-1 -1.S

SAUNITY (MPa)

35 C

-1 -1.à

SALINITY (MPa)

® White Tiipary

Brown Tipary

Nits T.pary

Brown Tipvy

April 1986 Page.16


