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Abstract

Drought considered as the combination of water stress plus Key words

high irradiance and temperature stresses, is the main abiotic factor limiting

yield. The improvement of the yields under drought conditions therefore must barley, vyield elements ,
combine the high yield potential and specific factors which are able to protect drought stress

the crop against reduction due to this stress conditions. The objective of this

study was to evaluate influence of different climatic conditions on phenotype

observations regarding some yield elements of 25 genotypes of winter barley

. The genotype were tested in non stressed and stressed conditions.

Barley represents an important species
worldwide and situates among the tenth most important
crop species and on the fourth position among the cereal
crops, representing approximately 11% from the overall
cereal production. Barley was known as one of the
species less demanding in terms of soil and climate
conditions being cultivated in the temperate regions and
Polar Circle (up to 70° latitudes) and also to highest
altitudes (1,4). Barley is a crop of major economic
importance and also a model species for genetics and
physiology (Koornneef et al., 1997). Drought, like many
other environmental stresses, has adverse effects on crop
yield. Low water availability is one of the major causes
for crop yield reductions affecting the majority of the
farmed regions around the world. As water resources for
agronomic uses become more limiting, the development
of drought-tolerant lines becomes increasingly more
important (Duvick, 1997).During evolution, plants
managed to adapt to certain environmental conditions
which later became specific for their natural habitats. The
spreading of different plant species on Earth did not
occur occasionally but evolved in an organized manners
such as ecological communities and associations, very
well defined and with a common trait represented by the
ability to cohabitate in similar environmental conditions.
Unfavourable climate conditions are manifested as stress
factors which affect the normal development of vital
process generating metabolic, structural and functional
changes that diminish the plant bio-productive potential.

Yield potential of crop species may be entirely evaluated
whether favourable and stable climate conditions are
maintained during the whole vegetation period. Drought
is the main environmental constraint, which occurs in
many parts of the world every year, often having
devastating effects on crop productivity. Hence,
improved tolerance to drought has been a goal in crop
improvement programs since, the dawn of agriculture
(2). Drought tolerance is not a simple response, but is
mostly conditioned by many component responses,
which interact and may different for crops, in relation to
types, intensity and duration of water deficit. Moreover,
most agronomical characters are expressed differently in
normal and stress conditions and are known to be
affected by environmental factors. Therefore, selection
based on the phenotype would be difficult for such traits
(3). The effect of water shortage occurs ultimately on
plant productivity. The reduction in intensity of
biosynthetic processes leads to a decrease in growth of
the plants that has direct effects on their production
capacity (5.6) Estimation in the drought conditions and
under very favorable statistical parameters of some
characters that are determinative for the production
capacity is important from two points of view. The first
aspect is related to show some genotypes that have a
hight variability of the traits in stress and that may be a
soure for the detection of resistance to drought, and
some genotypes that have a low variability-important
when seeking trait stability. The second aspect is to
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reduce / increase the value of these characters on a
background of lack of precipitation to the values obtained
under favorable conditions and are important for
establishing a breeding program aimed and poor
characters. Selection based on a combination of indices
may provide a useful criteria for improving drought
resistance of barley, but study of correlation coefficients
are useful in finding out the degree of overall linear
association solely between any two considered attributes

.
Material and Methods

The biological material taken into study was
represented by a collection consisting in 25 different
autumn barley genotypes (Hordeum vulgare),
representing doubled haploid lines from  1.C.D.A.
Fundulea and several autumn barley varieties cultivated
in Banat Field. During the experimentation period, the
obtained results were compared with Dana variety used
as control variant.

The cultivars was placed in experimental plots 7m?, in
three repetitions, by randomized blocks method.

The genotypes was cultivated in normal conditions and
unfavourable climate conditions manifested as stress
factor. We determined the influence of the unfavourable
climate conditions on components of productivity.
Among the components of productivity were studied:
plant height, number of grains / main spike, grain weight
/ spike and principally thousand grain weight.

For these characters to determine the average error of the
mean, standard deviations, variance and coefficient of
variation.

Since the statistics of these parameters, the average and
coefficient of variation are the most suggestive,
throughout this paper we discuss these two indices.

Results and Discussions

The results of measurements on the effects of
water shortage on barley plant size show important
differences between genotypes. (Table 1.1)

In hydric deficit conditions, plants had an

average height of 72.48 cm, the highest DH line was 20-
1, with 85.04 inches, and the shortest line was DH 26-4
(60.24 cm)
Regarding the coefficient of variation is apparent that for
most genotypes plant size variability was medium. The
average coefficient of variation for this character was
14.22%.

Low variability was found at DH 16-41 line
(7.20%), and the only line with high variability was DH
24-3 (22.11%).

80

Regarding the statistical parameters determined
for the plant height in favorable weather conditions for
growing barley is noted that previous values for plant
height were much lower than the values in these
conditions

The average height for the studied genotypes
was 101.37 cm. The limits between varied between 90.40
cm and 114.12 cm. The highest genotypes were: 20 to 1
DH line (114.12 cm) and Adi varieties (113.36 cm) and
Horizon (113.08 cm), while those with the lowest height
were: DH 7 - 2 (90.40 cm), DH 22-1 (90.44 cm) and DH
24-3 (92.24 cm).

The average coefficient of variation for plant
height: it was 7.46%. Genotypes with low variability for
this character were: Dana (4.44%), DH 16-41 (4.48%),
and DH 8-8 (4.51%), and genotypes for which the
coefficient of variation had maximum values were: DH
24-3 (15.44%), Horizon (13.18%) and DH 22-5
(11.01%). In general, the variability of plants height in
these conditions was small.

It is noted that there is a group of lines (DH
26-4, DH 20-2, DH 8-4, DH 20-3, DH 7-2, AD 8-5)with
a the coefficient of variation in both normal conditions as
and drought conditions. Varieties were distinguished by
high coefficient of variation both in hydric deficit and
under normal conditions. In general, there is a mean
variability of the character in hydric deficit conditions
(below 20%) and low in normal conditions (below 10%).
DH 24-3 line came out due to its very high coefficient of
variation compared with other genotypes, both under
normal conditions as well as the fluid deficit.

The values of the statistical parameters
calculates for the number of grains per main spike under
hydric defficite conditions are shown in the table. The
average number of grains was 23.23 grains / ear, and
limit values were: 20.16 grains / ear and 28 grains / ear.
Genotypes with a large number of grains per main spike
were DH 19-1 (28 grains / ear), DH 8-8 (27.08 grains /
ear), DH 20-3 (26.04 grains / ear). A small number of
grains / ear were found in DH lines 22-5, DH 22-1 (20
grains / ear) and HD 8-3 (20.16 grains / ear).

The average coefficient of variation for the
number of grains / ear was 17.30% - variability for this
character being middle. There is some genotypes with
high variability: DH 20-1 (20.41%), DH 22-5 (20.10%)
and genotypes with low values of coefficient of variation
may include: DH 20-3 (13 , 12%), DH 33-1 (13.18%)
and HD 7-2 (14.58%). For most genotypes variability in
this character was middle.

Main statistical parameters values for the
number of grains / main spike in barley crop weather
conditions are presented in table 1.1 The average number
of grains per main spike was 36.67 grains / spike. In
these conditions on average the coefficient of variation
had a value of 7.66%. With the lowest coefficient of



variation was recorded DH line 7-2 (4.48%), followed by
Dana variety (5.06%), DH 8-4 (5.62%) and DH 33-1 (5,
79%).

Among genotypes with high coefficient of
variation is remarkable: DH 8-5 (11.3%), variety
Madalin (9.85%) and DH line 22-4 (9.18%). It may be
noted that in general, the variability of this trait was low.
Firstly we can see that between the coefficients of
variation recorded there is a big difference, in most cases
amounts recorded in conditions of hydric deficit are two
times higher than those recorded in normal conditions,
which means that this character is strongly influenced by
environmental conditions.

Most genotypes have coefficients of variation
between 5% and 10% in normal conditions — a small
variability is indicative for the number of grains / main
spike and between 15% and 20% in conditions of hydric
deficit, variability was medium. The analysis of the
results on the effects of soil water shortage on grain
weight in the main spike (Table 1.1.) shows important
distinction between the genotypes tested.

In less favorable weather conditions barley grain
weight in the main spike was in average 1.18 g.

Highest values of grain weight were recorded
for DH 8-4 (1.32 g), DH 20-1 (1.29 g) and DH 19-1 (1.29
g) and lowest values were determined from DH 26-8
(1.04 g), DH 8-3 (1.05 g) and Madalin (1.05 g).
Regarding the variability in grain weight per main spike
one can say that in these genotypes there was a mid
variability, except for few genotypes with a coefficient of
variation that exceeded 20%.

With high values of the coefficient of variation
were recorded genotypes DH 20-8 (28.79%), DH 26-8
(26.58%) and Horizon (22.19%) and low values were
recorded in: DH 20-1 (13.37%), DH 24-3 (13.9%) and
Adi (14.58%)
The average coefficient of variation was 18.59%;
variability  for grain  weight being  medium.
For barley genotypes studied, in the year with favorable
climatic conditions the grain weight was 1.70 g. A high
grain weight is noted in the lines: DH 26-8 (1.90 g), DH
19 - 1 (1.88 g), DH 20-2 (1.87 g) and the lowest grain
weight have: HV line 1-1 (1.44 g), DH 8-8 (1.45 g), DH
20-3 (1.52 g) and variety Madalin (1.53 g).

Regarding the coefficient of variation, the
table shows that on average, it had a value of 7.96%,
corresponding to a reduced variability.

However, there are some genotypes with
medium variability: DH 8-8 (14.23%), Madalina

(14.21%) and Early (11.79%). The lowest values of the
coefficient of variation had the lines: DH 26-2 (4.68%),
DH 24-3 (4.73%) and DH 22-1 (4.76%). It can be seen
the same downward trend in the coefficient of variation
in favorable year compared with the dry year as well as
for plant height and number of grains / main spike. This
means that grain weight is a character strongly influenced
by environmental conditions. For this character, which
has a complex genetic determinism, it was calculated in
conditions of hydric deficit a mean value of 44.57 MMB
(Table 1.1).

Thousand grain mass ranged from 39.40 g to
49.01 g values and the highest MMB genotypes were:
Precoce (49.01 g) Adi (48.00 g) and DH 20-1 (47.30 g)
and the genotypes with the lowest MMB were: DH 8-3
(39.4 g), HV 1-1 (40.4 g) and DH 20-2 (42.5 g).

Average coefficient of variation determined in
these conditions; was 12.83%. High values were
determined for HV 1-1 (15.08%), DH 22-4 (14.62%) and
DH 22-1 (14.15%) and low values for genotypes DH 26-
4 (10, 10%), DH 24-3 (10.29%) and DH 20-2 (10.40%).

In favorable conditions, MMB varied in quite
wide limits between 36.5 g - 47.6 g and the mean of the
genotypes was 41.6 g (Table 1). A first observation that
can be done is that in the favorable conditions one
thousand grain mass values were lower than those
recorded in conditions of hydric deficit, the explanation
consists in the fact that in drought conditions there is less
grain in the spike and their weight was higher.

The high values of MMB were noted in: Adi
variety (47.6 g), DH 20-1 line (45.68 g), DH 8-5 (44.7 g)
and Horizon variety (45.5 g) . The pole stands lines: DH
8-3 (36.5 g), DH 24-1 (37.5 g), DH 26-8 (38.7 g) and HV
1-1 (38.7 g). Average coefficient of variation determined
for the studied genotypes was 7.15% - in favorable
conditions there is a low variability for this character.

The limits between which ranged the
coefficient of variation were 4.05% and 11.41%.
Maximum values were calculated for lines: HV 1-1
(11.41%), DH 8-3 (10.29%) and Dana variety (9.14%).
Among the genotypes at one thousand grain masses
variation was reduced were distinguished DH lines 19-1
(4.05%), DH 26-2 (5.12%) and variety Adi (5.20%).
One can observe the inconsistent behavior of the
genotypes in drought conditions, variety Madalin
showing a high variability in this character. Under
normal conditions the coefficient of variation was less
and the same variation is observed in wide limits.
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Table 1

N Plant height (cm) Number of grains in principal spike Grain weight/ main spike Thousand grain weight
.
Genotypes . . In drought In normal In drought In normal In drought In normal
crt. In drought conditions In normal conditions " " . » . .
conaituons conaituons conaitions conditions conditions conaitions
dit dit dit dit dit dit
X+, 5% X £ S 5% X+s, S% X*s S% Xtse  S% Xtsc  S% xts,  S% Xtsc  S%
1 80,08 112,20 24.00% 36.08% 1211% | 181 | 1652 4596 | 115 | 36,20
Dana (Mt) w36 | 72 1,00 444 1 To77 | 1805 | Toag | 906 | Tooar | 37 | 0027 | 89 | 4106 | 5 | x070 | 1%
5 74.00 01,72+ 22.08% 36.00% 10042 | 17,7 | 155+ 2901 | 129 | 43,90
Precoce w13 | 1442 1,99 978 | o | 3 | o | M| 0039 | 0 | o037 | MO | w7 | 6 | xoe | ©%
3 ) 63.48 + 113,36 23.00% 36,00+ 1208+ | 145 | 172+ 2800 | 133 | 47,60
Adi 233 18,37 188 830 | “o77 | 1684 | “oea | 89 | o035 | 8 | 0037 | 1972 | s108 | 1 | +049 | 220
p : 69,64 10812+ 24,00+ 36,00+ 1053+ | 200 | 153+ 4330 | 21,6 | 40,50
Madalin +2,46 17,66 2,08 9,63 0,82 17,10 071 | 2% | 0042 5 0044 | 2L | 187 1 +0,66 811
s . 72.04 113,08 22.12% 38.00% 1241+ | 221 | 165¢% 2620 | 120 | 45,50
Orizont w50 | 173 298 1318 | "oy | 1870 | "oy | 622 To055 | 9 | 0035 | 1004 | +i11 | 2 | +o50 | &0
5 ] 62.00 98,00 = 20,00+ 35.04% 1120% | 162 | 155+ 2893 | 134 | 45,80
DH 22-5 +196 | 1982 2.16 101 | gy | 2010 | "5y | 818 | o036 | 6 | 0022 | 02 | 131 | 1 | zo076 | &%
. ] 71,00 92241t 22.36% 38,00% 1240+ | 139 | 184+ 2338 | 102 | 4L72
DH 24-3 w314 | 2211 285 1544 | "o70 | 1965 | o5y | 871 | o035 | 9 | 0017 | 47 | +089 | 9 | z0a1 | 4%
5 ] 60,24 9508 % 20,92+ 37,002 1157+ | 170 | 172+ 2657 | 101 | 44,20
DH 26-4 +143 | 1191 138 1211 Tolgs | 1889 To'g | 946 ] To0a1 | 2 | 0028 | 820 | +004 | o | +062 | Y7
S ] 80,32 111,44 % 24.20% 36,00+ 1266+ | 157 | 187+ 2250 | 104 | 40,20
DH 20-2 w03 | 1263 138 617 | "ogs | 1765 | “osg | 806 | 9040 | 4 | 0026 | 790 | +088 | o | +068 | &°1
10 ] 78.08 104,32 27.08% 36,00+ 10082 | 28,7 | 145+ 2300 | 122 | 40,50
DH 8-8 +176 | 1124 +0,94 451 | Tog7 | 1806 | Tose | 773 | o063 | 9 | o041 | 4% | s105 | 2 | +oe2 | /68
m ] 77.20 9288+ 26,04% 36,00% 1007+ | 219 | 152¢ 2520 | 119 | 42,00
DH 20-3 +180 | 1164 126 679 1 o0 | 1882 | o1 [ 852 | 00as | o | 0026 | %47 | +108 | 9 | +061 | %8
P ] 61.28 9040 % 24,08+ 38,082 1242+ | 176 | 168 2680 | 125 | 41,20
DH 7-2 +143 | 1163 1,06 586 | "o7o | 1498 | Toaa | 448 | ooas | 1 | opoa7 | 1088 | 117 | 3 | 040 | 4%
3 ] 82.00 103,60 26.00% 35.20% 1322% | 161 | 168+ 2381 | 124 | 39.80
DH 8-4 1235 | 1430 135 652 1 590 | 1734 | Tga0 | %92 | 00a3 | 2 | 00224 | " | +100 | 6 | +053 | &3
” ] 68.00 84,04 = 22.08% 38.00% 12802 | 200 | 174+ 2352 | 118 | 4254
DH 33-1 s172 | 1264 1.20 W14 Tosg | 1818 | Toua [ 579 oom1 | 8 | 0032 | %31 | s103 | 4 | x0s0 | 284
1 ] 63,00 244t 21,04% 35,002 1084+ | 100 | 144+ 2040 | 150 | 3870
HV1-1 +147 | 1168 0,69 375 | o7z | 1828 | “oug | 695 | o043 | 1 | o019 | 8 | w120 | 8 | x0ss | MM
% ] 84.32 112.20 20,16+ 36,04% 1052¢ | 191 | 175+ 3920 | 155 | 36,50
DH 8-3 w370 | 2207 +1,08 482 | To77 | 1908 | Toae | 833 | o040 | 3 | o020 | 2O | 122 | 4 | 075 | 1029
7 ] 80.72 110,92 24.08% 37005 | 11,9 | 12522 | 196 | 184+ 4540 | 104 | 44.70
DH 8-5 +179 | 1108 +1.48 668 | "0z | 1972 | oss | 3 | 0040 | 7 | 0027 | % | x095 | 4 | zoe0 | 776
1 ] 74.04 102,64 23.00% 39.00% 1273+ | 184 | 182+ 2260 | 111 | 4050
DH 16-41 +1,07 7,20 +0,92 448 | “oga | 1819 | “oag | 810 | o047 | 4 | 0021 | 2 | s095 | 5 | +058 | 13
P ] 7164 22.00% 37,00+ 1206+ | 1690 | 175+ 3910 | 120 | 37,50
DH 24-1 or | sz | esazsrs | e | D90 | azo | SPO0F e | W20 12| L% | eas | Soan | 20| Joe | ees
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A o | 5% [ | SE [ [T e [0 [ [ [T | [ SR [T SR
| w2 [ | R | e || e |0 e [ 38| e | 43 %] 52 | o
22 DH 22-4 iiég 1518 | 9496146 | 7,70 2(2)"%? 17,03 3822% 9,18 16%(());‘:; 14 %,Z)%g 10,44 jﬁ"‘z‘g 16 ig'gg 6,61
A | onms | 2B | e | E | aw [BE | s [ [ | | 105 | e | 5% [0 28| o
| owmr [P o | 000 | v | R0 | o | e || | e | e | 52 |0 89 | u
B onw | B8 | | 000 | [ | e [0 [am | |57 [ A | e | B2 [07] 22 |
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