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Short communication

Salt toleranceof Triticum monococcum L.,
I. dicoccum (Schrank) Schubl., I. durum Desf.
~ and'T. aestivum L. seedlings

Roman PRAZAK

Institute of Agricultural Sciences, Lublin University of Agriculture, Zamo$¢, Poland

Abstract. Responses to salt stress of diploid wheat Triticum monococcum L., tetraploid
wheats T. dicoccum (Schrank) Schubl. and 7. durum Desf. cv. Grandur, and hexaploid
wheats T. aestivum L. cvs. Begra and Gama were studied. Seeds were germinated on
filter paper in Petri dishes, moistened in Hoagland medium containing 0 (control), 10,
20, 50, 100 and 200 mM NaCl. Index of tolerance to salt treatments was calculated on
the basis of shoot length. Increase in salt concentration led to decrease in seed germina-
tion and inhibition of shoot and root elongation. Hexaploid and diploid wheats were
more tolerant to salt stress than tetraploid wheats.
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Salinity is one of the most important abiotic stresges limiting agricultural produc-
. tion (TIMM et al. 1991). A chance to reduce crop-yield losses caused by salinity is
adevelopment of cultivars of higher tolerance to this stress.
In the present study five wheat accessions: Triticum monococcum L. (genome
AA), T dicoccum (Schrank) Schubl. (AABB), T. durum Desf. cv. Grandur
(AABB) and T. aestivum L. cvs. Begra and Gama (AABBDD) were investigated.
The effect of NaCl on seed germination and seedling growth was analysed.
The seed samples (10 seeds per sample) were placed on Petri dishes with filter
Paper moistened in Hoagland medium with 0 (control), 10, 20, 50, 100 and
200 mM NaCl. In each combination of NaCl concentration, 150 seeds of every
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wheat were germinated. The Petri dishes with seeds were incubated in a thermo-
stat at 20°C. After 2 days the energy of seed germination and after 5 days the ca-
pacity of seed germination, number of seedling roots and maximal length of roots
and shoots were assessed. On the basis of shoot length, the tolerance index (TI) to
salt treatment was calculated by the formula:

TI = (mean shoot length of treated seedlings / mean shoot length of control) x 100%

Mean values of the measurements were compared using the Tukey test.

Analysis of seed germination revealed a strong influence of NaCl on the ger-
mination of 7. dicoccum. The influence on the germination of the remaining
wheats was lower (Table 1). The shoot length of 5-day seedlings declined with the
increase in NaCl concentration (Table 2). NaCl inhibited shoot elongation in
I dicoccum and T. durum cv. Grandur seedlings most strongly.

Tablel. The effect of different concentrations of NaCl on seed germination in wheats

Germination energy (%) Germination capacity (%)
Species NaCl (mM)
0 10 20 50 100 200 0 10 20 50 100 200
Lo mane- 96.0 983 856 861 858 781 974 983 942 915 866 812
coccim

T dicoccum: 840 766 658 597 47.4* 403* 903 86.6 733 654 50.9*% 403"

T durum

943 984 965 917 826 652 956 984 965 929 856 69.5
cv. Grandur

T. aestivu

UMM 934 885 828 775 733 716 94.6 89.6 882 801 783 752
cv. Begra

IO 985 966 941 883 860 795 985 978 954 923 889 855
cv. Gama

—

*result significantly different from the control (0 mM NaCl) at P = 0.05

NaCl had a weaker influence on seedling root length (Table 2). The number
of wheat roots decreased with increase in salt concentration, but not signiﬁcanﬂ)’-
The most negative salt effects were observed at 200 mM NaCl in -rootS
of T dicoccum. These roots were shortened and deformed. Near their meristem
zone lateral roots were formed. The elongation of these lateral roots was probabl}’
inhibited in the area of primary cortex. A morphological symptom of this phgnom'
enon was an irregular thickness observed along root axis. Similar changes i cu-
cumber roots treated with aluminium ions have been observed by SZYMAI\{SKA
and MOLAS (1995). KUIPER et al. (1990) found that root growth in saline environ-
ments is generally less inhibited than leaf growth. They concluded that the root1s

an organ which can reduce the negative results of ion accumulation in the envl
ronment.
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Table 2. The effect of different concentrations of NaCl on the root and shoot length
of 5-day wheat seedlings

Root length (mm) Shoot length (mm)
Species NaCl (mM)
0 10 20 50 100 200 0 10 20 50 100 200

T mono-

66.15 62.34 57.02 51.17 4540 34.50* 80.31 79.32 77.93 70.27 4943 39.46*
coccum
i 62.72 54.05 5331 50.21 36.92 28.20* 68.28 5246 5127 47.83 19.32* 581*
ccum
T durum

ov.Gran- 8230 71.75 68.87 62.42 60.83 54.92 62.45 60.48 52.88 50.12 29.89* 14.96*
dur

T aesti-

vum 9348 8490 8530 82.81 61.05 53.29* 68.38 61.65 60.19 57.95 4425 36.57*
cv. Begra

T aesti-

vum 81.83 80.17 76.36 76.81 62.58 48.15 5893 54.84 53.82 53.74 43.75 34.18
cv. Gama

* result significantly different from the control (0 mM NaCl) ) at P =0.05
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Figure 1. Tolerance index of Triticum genotypes in response to salt treatment

In concentrations of 100 and 200 mM NaCl, hexaploid cultivars Begra
“d Gama and diploid wheat T. monococcum were characterized by considerably
higher sa]t tolerance than tetraploid wheats 7. dicoccum and T. durum cv. Grandur

igure 1). GORHAM (1990), on the basis of investigations on a synthetic
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hexaploid wheat, noticed that differences between di-, tetra- and hexaploid
wheats in salt tolerance depend on a gene(s) which enhances the discrimination
between Na and K 1n ion transport to shoots. The gene responsible for the en-
hanced K/Na discrimination 1s located on chromosome 4D in hexaploid wheat,
and probably on chromosome 4A of diploid wheat. He suggested that the en-
hanced K/Na discrimination has been lost in the evolution of the tetraploid
wheats. Differences in salt tolerance between diploid and tetraploid wheats prob-
ably result from modifications of the A genome, which originated during the evo-
lution of tetraploid wheats (SHANG et al. 1989).

The obtained results seem to confirm the hypothesis about higher salt tolerance
in di- and hexaploid wheats than in tetraploid ones.
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