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ABSTRACT

A two year study (1985-1986) was conducted at the University of Al-Fateh farm,
Tripoli, Libya to investigate the response of different barley (Hordeum vuigare L.)
varieties and lines under saline environment. The soil types was a loamy sand, plants
were irrigated with 25% diluted sea water during the experiment.

Analysis of variance showed significant differences between barley genotypes in
number of seeds per head, seed weight, spike length, total plant weight, and plant
height. However, the differences between entries of this experiment in grain vield per
plant, number of heads per plant, and root weight were not significant. The data also
showed a positive correlation between grain yield per plant, and the number of seed
per head, and the total plant weight, and a negative correlation between grain yield
per plant and the number of heads per plant.

INTRODUCTION

Agronomic crops vary in their tolerance to salts, however yield of most salt tolerant
species are reduced when exchangeable sodium percentage exceeds 40-60 (11).

High levels of NaCl reduced the rate of photosynthesis (5). High salinity also re-
sulted in plant mortality, increased leaf necrosis reduced leaf green color, and de-
creased yield and quality (1). The fresh weight of tops and roots was decreased by in-
creasing NaCl percentage in solution culture (4). Langdale and Thomas (10) reported
that the decrease in growth rate by salinity resulted from physiological unavailability
of water and/ or from specific ion toxicities. Plants grown in saline environment were
shown by Hopkins (8) to be shorter due to a shortening of internodes as a result of
smaller cells. Other reports (7) showed that root growth increased with increase in
salinity, while the top was decreased.

Barley is one of the most salt-tolerant crops (3). Barley cultivars differ in their toler-
ance to salinity, with cultivar California Mariout being exceptionally tolerant to high

1 Department of Crop Science. Faculty of Agriculture. University of Al-Fateh. Tripoli, S.P.L.A.J.



108 M.R. ELMIGRI. M. M. IMSALEM. F.A. TAHER and M.A. NASEF

levels of salinity (2). It was concluded that success in increasing salt tolerance in a
given species depends on its heritable variation and the effectiveness of selection tech-
nique (6, 9).

Although salinity can usually be controlled, there is an urgent need to develop more
salt tolerant cultivars for use in the irrigated desert regions of the world.

The objective of this study was to compare barley varieties and lines in growth, and
yield characteristics and to find whether these characterisitics are interrelated under
saline environment.

MATERIALS AND METHODS

A loamy sand soil was prepared for planting and fertilizer in the form of NPK (12:
24: 12) was added at planting, and during tillering at a rate of 200 kg/ha. The repli-
cated experiment was done in the same location in each of two years. The soil was irri-
gated with 25% diluted sea water during the growth period. Two barley varieties:
California Mariout, a local tolerant variety and MISC-37, an introduced salt tolerant
variety; and two composite cross lines and MISC-37 variety were received from CIM-
MYT in Mexico.

The experimental design was a split plot with varieties and lines as main plots, and
years as sub-plots. The barley was planted in November at a rate of 60 kg/ ha, and
samples of plants were taken from each plot and measured for different characteristics
at maturity. All data were analysed using the standard analysis of variance; means
were compared using Duncan Multiple Range Test, and simple correlations were
made between different characteristics.

RESULTS AND DISCUSSION

Electric conductivity, and salt concentration of the irrigation water and of the soil
extract are shown in Table 1, which indicate that salinity in spite of its fluctuation
within each year was maintained throughout the experiment as a factor affecting the
normal growth of barley plants.

Grain yield per plant data (Table 2) show non significant differences between the
varieties and lines. This reflects the complex nature of yield and may be due to a small
sample size. Grain yield per plant is positively correlated with total plant weight
(Table 4) which suggests that under saline condition selection for total biomass is also
effective for grain yield. Grain yield per plant was positively correlated with number
of seeds per head and negatively correlated with number of heads per plant. This sug-
gests that selection of plants with fewer heads, and large ‘number of seeds per head
would result in increasing yield of this crop.

Table 2 shows non-significant differences in number of heads per plant between
varieties and lines. This might be due to the nature of this character. Table 4 shows a
negative correlation between number of heads per plant, total plant weight, and root
weight suggesting that under saline conditions few carbohydrates go for head forma-
tion.

Number of seeds per head data (Table 2) shows significant differences between
varieties and lines for this character, which means that there is a possibility of selecting
and/ or breeding for increased number of seed per head.
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Table 1 — Electrical conductivity, salt concentration of the irrigation water, and soil extract at the begin-
ning and end of the experiment.

Description Electric Salt Conenctration
conductivity
m mos/ cm ppm
Irrigation water 15.45 9888.00
Soil at beginning of
experiment 0.27 175.43
Soil at end of experiment 4.85 3102.72

Table 2 — Grain yield components. and grain yield for four barley varieties and lines grown at University of
Al-Fateh farm, Tripoli, Libya with saline water in 1985-1986.

Varieties and lines Head per Seed per Seed Grain yield
plant head weight Per Plant
(No.) (No.) (¢/ 1000) (8
Misc-37 3.0 20.8a 35.8b 2.1a
CC XXXII 2.7a 37.6¢ 42.7ab 3.8a
CC XXVIII 3.0a 22.5ab 46.3a 2.7a
California Mariout 2.9a 26.2b 41.7ab 3.2a

* Means followed by the same letter are not significantly different at 5% level of probability.

Table 4 shows a positive correlation between number of seed per head, total plant
weight, and root weight indicating that a good plant growth is associated with good
number of seeds per head.

Seed weight data expressed as weight of 1000 seeds (Table 2) indicated that there
were differences among barley varieties and lines which means that we can select and/
or breed for salt tolerant plants with respect to this character. Table 4 shows a positive
correlation between seed weight and spike length indicating that heavier seeds reside
in long spikes which can be used in selecting for heavy seeds.

Table 3 shows significant differences for spike lenght among varieties and lines
which means that we can select and/ or breed for varieties or lines that have long
spikes and thus will be more productive in a saline environment.

Total plant weight data (Table 3) show significant differences between barley
varieties and lines in this character which suggest the possibility of selecting and/ or
breeding for higher total plant weight under saline condition. Total plant weight
correlate positively with root weight (Table 4). Thus, under saline condition we can
select for increased root weight by choosing heavy plants.

Root weight data (Table 3) show no significant differences in this character among
barley varieties and lines which is due to the nature of this character.

Finally, plant height data (Table 3) show significant differences between barley
varieties and lines. This means that we can select and/ or breed for plant height. From
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correlation data (Table 4) tall plants have a tendency to be heavier and produce more
seeds per head than short plants.

Table 3 — Average of four characteristics for four barley varieties and lines grown at University of Al-Fateh
farm Tripoli, Libya with saline water in 1985-1986.

Varieties and Lines Spike Total Plant Root Plant
Length Weight Weight Height
(cm) (g) (2) (cm)
Misc-37 3.7a 8.8ac 1.5a 48.4ab
CCXXXII 4.4ac 14.3b 2.1a 50.6a
CCXXVII 5.4bc 9.9ac 1.4a 46.5ab
California Mariout 5.4bc 10.4bc 1.2a 42.8b

* Means followed by the same letter are not significantly different at 5% level of probability.

Table 4 — Correlations between different characteristics for four barley varieties and lines grown at Uni-
versity of Al-Fateh farm, Tripoli, Libya with saline water in 1985-1986.

Character Total Plant Grain Spike Root Plant
Weight Yield Length Weight Height
Grain yield 0.92 X 0.33 0.55 0.13
Heads per plant -0.94 -0.91 0.09 -0.79 —-0.45
Seeds per head 0.99* 0.93 =0.04 0.81 0.47
Seed Weight 0.36 0.50 0.81 0.03 —-0.16
Total Plant Weight X 0.92 0.01 0.83 0.50

* Significant at 5%
** Significant at 1% level of probability.

CONCLUSION

The mean separation data show significant differences between barley varieties and
lines in such characters as number of seeds per head, seed weight, spike length. total
plant weight and plant height which permits selection and/ or breeding for salt tolerant
barley in these characteristics. There were non-significant differences in such charac-
ters as grain yield, number of heads per plant, and root weight, which might be due to
the nature of these characters or might be due to small sample size.

There was a positive correlation between grain yield per plant and number of seed
per head, and a negative correlation with the number of heads per plant indicating
that in order to select and/ or breed for yield we should look for many seeds per head
and less number of heads per plant. Grain yield also correlates positively with total
plant weight, thus it is possible to have a barley plant good for both total biomass and
grain production under saline condition.



RESPONSE OF DIFFERENT BARLEY VARIETIES AND LINES UNDER SALINE ENVIRONMENTS 111

11.

LITERATURE CITED

Abel, G.H., and A. J. Mackenzie, 1964. Salt Tolerance of Soybean Varieties
(Glycine max L. Merrill) during germination and later growth. Crop Sci. 4: 157-
161.

Avyers, A.D. 1953. Germination and emergence of several varieties of barley in
salinized soil culture. Agron. J. 45: 68-71.

Ayers, A.D., J.W. Brown, and C.H. Wadleigh. 1952. Salt tolerance of barley and
wheat in soil plots receiving several salinization regimes. Agron. J. 44: 307-310.
Bernstein, L. 1961. Osmotic, and adjustment of plants to saline media /. Steady
State. Am. J. Bot. 48: 909-918.

Bovers, J.S. 1965. Effects of osmotic water stress on metabolic rates of cotton
plants with open stomata.Plant Physiol. 40: 229-234.

Donovan, T.J., and A.D. Day, 1969. Some effects of high salinity on germina-
tion, and emergence of barley (Hordeum vulgare L.). Agron. J. 61: 236-238.
Gerard, C.J. 1978. Root growth along plexiglass surface by sugar cane under
different salinity conditions. Agron. J. 70: 639-643.

Hopkins, J.W. 1939. Comparative development of two wheat varieties under
varying moisture supply. Can. J. Res. 17 Sec. C: 87-96.

Hunt, O.J. 1965. Salt tolerance in intermediate wheat grass. Crop Sci. 5: 407-409.

. Longdale, G.W. and J.R. Thomas, 1971. Soil salinity effect on absorption of nit-

rogen, phosphorus, and protein synthesis by coastal bermuda grass. Agron. J. 63:
708-711.

Richards, L.A. 1954. Diagnosis, and improvement of saline and alkali soils. U.S.
Department of Agriculture Handbook No. 60, 248 p.




112 M.R. ELMIGRI. M.M. IMSALEM. F.A. TAHER and M.A. NASEF
Aadu) daall

2ol M};ﬁﬂaﬂ L_SJJ’ r.(..l..-.d Cbu g‘_s)il'l Ao
el

[ ) o c?\.ﬂ\ diasl> de) ;0 1986 (1985 S 3l o
¢y olsy cadkUl &l il o Yy Blol Ll ‘_gJ;..J d..._}\.bl‘.JJ
ad iglll 58 5 > sLsm)_w..J\«l..bubL.Jh_d__,)th)L.chJ!
sds 3 paild 30,40 BLYI Gy & gime Sl C‘JT o AL %25
S-Sy gl L 3 My ol g o o gy Disall iyl
Sl § Oyl 2] il Slyme Gy SLksY Sy L oL
Ll L Lpme e Sl Hydd uJ_, d_, <Ll d J_,L....Ji LRV PISERN]

JS; oLl d U}J-l a3 L.>-_,.a l..al...a.->-| Ua.,'uj L] u{.g.bi L
O UL.u LJLA}" Ua..ij o ebly (ol JS.H O3 Al 3 gl sue
ol @ bl saes Ul 8 o A )




