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Abstract:

A laboratory experiment was conducted in Phytochemistry lab., Field Crop
Science Department, College of Agriculture, University of Sulaimani during summer
season of July to August, 2009. This factorial experiment conducted in a Randomized
Complete Design with three replications, the factors are: the first was two species of
wheat, Bread Wheat Triticum aestivum : Tammuz, Rabiaa, Rizgary, Sham-6 and
Aras, and Durum Wheat Triticum durum: Acsad, Seminto, Crezo, Ovanto and
Sham-3 and the second factors was five salt solutions 5000, 10000, 15000, 20000 and
25000 ppm. Various morpho-physiological parameter germination percentage, root
length, shoot length, mean germination time were studied. From the results it was ob-
served that Rabbia variety was the mostly drought tolerant among the other bread
wheat varieties having significant effect of most germination attributes, Sham-3 vari-
ety gave maximum values of germination % and radicle length, while maximum col-
eoptile length, coefficient of velocity of germination% and minimum days required to
germination recorded by Crezo variety. For both bread and durum wheat, the highest
values of most germination attributed were obtained by treatment of control. Con-
cerning the interaction between both of bread and durum wheat varieties and NaCl
concentration, Tammuz variety with the treatment of control gave maximum values
for most characters, while the interaction between Rabbia variety and 20000ppm
NaCl recorded minimum days needed to germination. But regarding mean germina-
tion time character, interaction of Acsad, and Sham-3 with control treatment gave
maximum value. In which all other values of germination attributes were 0.00 for
10000, 15000, 20000 and 25000ppm salt concentration, because all durum wheat va-
rieties had not tolerant for drought condition.
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Introduction:

Drought is the most important environmental stresses that affect growth and de-
velopment of plants. Researchers and plant breeders refer to drought as an important

challenge to agricultural. It is one of the environmental stresses that increasing crop
production in the majority of agricultural fields of the world (2) and recent global
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climate change has made this situation more adverse (4). Drought affects physiologi-
cal, morphological, biochemical and molecular processes in plants resulting in
growth inhibition. The extent of these changes is dependent on the time, stage and
severity of environmental stress (7).

Because root could absorb water and nutrients from the soil, it act as the key or-
gan of plant against drought (9). The response of root growth to water deficits is im-
portant in drought tolerance (8). Salinity, today, affects nearly 7% (950 million ha) of
overall (22), 23% of cultivated, and 20% of irrigated land (38) in the world. A worry-
ing 10% annual increase (10) and 30% expected land losses within the next 25 years
are anticipated (18). To combat this problem, new genetic resources (12) including
salt against a biotic stresses, screening techniques and efficient testing are urgently
required (15).

Wheat is the second most important agricultural crop amongst the cereals on a
global scale (19), was the first cultivated one thousands of years ago and has kept
providing staple nutrition for humans since then (6). Today’s global wheat production
of about 670.8 million tons per year directly influences human survival and life quali-
ty, by being involved in the production of various foods, including bread, pasta, noo-
dles, cakes, and biscuits (11). Wheat is an important crop in the world, contains pro-
tein, starch, sugar and provides food for human population (13). The wheat tested to
indicate their response to different salt tolerance indices and differentiates tolerant
and susceptible genotypes effectively at different growth stages or against different
salt responsive characters results in (5). Among the growth stages, germination is an
important one as it particularly determines the good start of crop establishment in sa-
line soils (16), several plants including cereals (25), are sensitive to higher salinity (1)
during yield determining germination stages.

The present investigation was carried out to screen out best drought resistant
wheat seed variety under laboratory condition and to study the morpho-physiological
changes of wheat seedlings grown under drought stress.

Materials and Methods:

This investigation was conducted in Phytochemistry lab., Field Crop Science De-
partment, College of Agriculture, University of Sulaimani. This factorial experiment
conducted in a Randomized Complete Design with three replications, the factors are:
the first was two species of wheat Bread Wheat Triticum aestivum : Tammuz, Rabi-
aa, Rizgary, Sham-6 and Aras, and Durum Wheat Triticum durum: Acsad, Seminto,
Crezo, Ovanto and Sham-3 and the second factors was five salt solutions 5000,
10000, 15000, 20000 and 25000 ppm.

Germination Test:

Fifty seeds from each treatment were placed in 9 cm diameter petri dishes on two
layer of with man no. 1, with three replications. 40 ml of distilled water and appropri-
ated salt solutions 5000, 10000, 15000, 20000 and 25000 ppm were added to each pe-
tri dishes, the germination count was recorded daily up to 15 days. From the germina-
tion counts several germination attributes were studied to investigate the effect of salt
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solution on Coleoptile Length (cm), Radicle Length (cm), Germination Percentage %,
Coefficient of Velocity of Germination (CVG), Germination Rate Index (GRI) and
Mean Germination Time (MGT), and they were calculated as follow:

Seed germination (Percentage) = Germinated seeds x100
Total Seeds

,
CVG (% day™) = NP o,
3 (NiT1i)

GRI (% day ') = > (;r)

3 (NiT#)

SN

Were N is the number of seeds germinated on day i, and Ti is number of days from
sowing. The CVG gives an indication of the rapidity of germination. It increases
when the number of germinated seeds increases and the time required for germination
decreases. Theoretically, the highest CVG possible is 100. This would occur if all
seeds germinated on the first day. The GRI reflects the percentage of germination on
each day of the germination period. Higher GRI values indicate higher and faster
germination. The lower MGT, the faster a population of seeds has germinated (1, 10).
Statistical analysis:

Analysis of variance as a general test was done according to analysis of 2 factors in
CRD, and the means were tested according to least significant difference (L.S.D) us-
ing significant level of 0.01 (3).

Results and Discussion:

Data represented in table (1) confirmed that there was highly significant effect of
varieties on all germination attributes characters, maximum values of germination
percentage and coleoptiles length were recorded by Rabbia variety with (53.33% and
3.47cm) respectively, but maximum length of radicle (2.96cm) exhibited by Sham-6
variety, while the minimum values for germination percentage and coleoptile length
were obtained by Rizgary variety were (34.44%and 2.40cm) respectively, and Aras
variety gave minimum value of radicle length (2.03cm). The variety were spent max-
imum days to germination (3.52 day) was Aras variety, while Rizgary variety re-
quired minimum days to germination (3.09days). Regarding coefficient of velocity of
germination percentage, the highest value was recorded by Rizgary variety (37.72%),
while Sham-6 variety gave minimum percentage with (28.78%). Maximum germina-
tion rate index (8.66) recorded by Tammuz variety, in which Aras variety gave mini-
mum value of germination rate index was (6.45). Seed germination cannot be used as
a criterion for salt stress tolerance because it could not obviously discriminate among
the varieties. This result are not in consonance with those of (21) who concluded that
seed germination under stress conditions could not distinguish among varieties.

MGT (d) =

Table 1: Effect of varieties on germination attributes of Triticum aestivum under
laboratory condition.
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. . . Mean Ger- | Coefficient Ve- L
. .. |Germination| Radicle | Coleoptile o . Germination
Varieties % length (cm)| length (cm) mination locity of Ger- Rate Index
Time (Days) | mination %

Tammuz 37.22 2.73 2.96 3.43 30.06 8.66
Rabbia 53.33 2.87 3.47 3.28 35.89 6.47
Rizgary 34.44 2.04 2.40 3.09 37.72 6.74
Sham-6 43.33 2.96 2.65 3.51 28.78 8.40

Aras 34.72 2.03 2.42 3.52 28.94 6.45

LSD (0.01) 9.170 0.865 0.730 0.338 5.637 1.894

Data present in table 2 showed that the effect of varieties on all germination at-
tributes of Triticum durum was highly significant, Sham-3 variety gave maximum
values of both traits (germination% and radicle length) with (28.33% and 2.44cm) re-
spectively, while minimum values of this two traits (18.06% and 1.11cm) were ob-
tained by Acsad variety. Regarding the character coleoptile length and coefficient ve-
locity of germination%, the highest values were recorded by Crezo variety with 3.03
cm and 8.0% respectively, but the lowest value of coleoptile length 2.00cm recorded
by Seminto variety and minimum percent of coefficient velocity of germination
6.67% produced by Ovanto variety. However Ovanto variety exhibited maximum
days of mean germination time and germination rate index with 1.67 day and 3.05 re-
spectively, in which Crezo variety gave minimum days of mean germination time
1.39 day and Acsad variety recorded minimum germination rate index 2.57. Similar
to present findings, (20) also noted significant reductions in all seedling traits by os-
motic stress, yet some of the varieties gave little decline, and were regarded as
drought tolerant.

Table 2: Effect of varieties on germination attributes of Triticum durum under
laboratory condition.

. .. |Germination Radicle Coleoptile Me_an_ Coefﬂ_uent Germination
Varieties % length length (cm) Germination Velocity of Rate Index
(cm) Time (Days) | Germination %

Acsad 18.06 1.11 2.04 1.56 7.33 2.57
Seminto 23.61 1.84 2.00 1.61 6.83 2.80
Crezo 26.67 1.97 3.03 1.39 8.00 2.81
Ovanto 26.39 1.65 2.06 1.67 6.67 3.05
Sham-3 28.33 2.44 2.48 1.60 7.17 2.72
LSD (0.01) 5.874 0.873 0.690 0.165 0.724 0.218

Table 3 showed that the effect of various NaCl concentrations on germination at-
tributes of Triticum aestivum under laboratory condition were highly significant for
all germination attributes, the treatment of control (without salt or distil water) gave
maximum values of most traits (germination%, radicle length and coleoptile length)
with (79.33%, 6.17cm and 9.88cm) respectively. Concerning the mean germination
time the minimum days required to germination recorded by (25000pp) which was
2.92 days, but the highest coefficient of velocity of germination 47.27% recorded by
20000ppm) and maximum germination rate index 9.57 exhibited by (5000ppm) NaCl
concentration, while (25000ppm) NaCl concentration recorded minimum values
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(8.00%, 0.29cm, 0.02cm and 4.31) for these germination attributes (germination%,
radicle length, coleoptile length and germination rate index) respectively. In which
minimum values of mean germination time and coefficient of velocity of germination
(2.44 days and 25.67%) produced by (20000ppm) and (10000ppm) respectively. In
the present investigation the reduction in germination might be due to the less availa-
bility of free water to the seeds. This result agrees with the previous results of (17, 23,
24) which was found that germination percentage and germination rate generally de-
crease as soil water potential decreases by drought.

Table 3: Effect of various NaCl concentrations on germination attributes of Trit-

icum aestivum under laboratory condition.

: . Coefficient of
NaCl Concen-| o hination | R2dicle | Coleoptile| Mean Ger- Velocity of |Germination
tration length length mination S
% . Germination | Rate Index
ppm (cm) (cm) Time (Days) %

Control 79.33 6.17 9.88 3.83 26.33 8.23
5000ppm 66.33 4.10 4.49 3.67 27.33 9.57
10000ppm 48.67 2.54 1.68 3.85 25.67 7.42
15000ppm 27.67 1.25 0.40 3.49 30.60 7.20
20000ppm 13.67 0.79 0.19 2.44 47.27 7.34
25000ppm 8.00 0.29 0.02 2.92 36.47 4.31
LSD (0.01) 10.045 0.948 0.800 0.370 6.175 2.075

Data represented in table 4 confirmed that there was a highly significant effect of
NaCl concentration on all germination attributes of Triticum durum under laboratory
condition. The highest values of most traits (germination%, radicle length, coleoptile
length and coefficient of velocity of germination) were (93.33%, 9.35cm, 12.33cm
and 22.6%) recorded by control treatment, while minimum values of these traits were
achieved by (5000ppm) with 54.33%, 1.46cm, 1.59cm and 20.6% respectively. Con-
cerning the characters coefficient of velocity of germination and germination rate in-
dex, the minimum days required to germination was 4.47 day and minimum germina-
tion rate index was 7.83 were exhibited by treatment of 5000ppm. In which the val-
ues of all germination attributes was zero for other concentrations (10000, 15000,
20000 and 25000). Salt stress delayed the emergence of the radicle and further devel-
opment of the seedling, similar to the report of (14).

Table 4: Effect of various NaCl concentrations on germination attributes of Trit-
icum durum under laboratory condition.

NaCl |Germination| Radicle | Coleoptile| Mean | Coefficient of |Germination|
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Concentration % length(cm) | length(cm) |Germination| Velocity of | Rate Index
Time (Days) |Germination %

Control 93.33 9.35 12.33 4.47 22.6 7.83
5000ppm 54.33 1.46 1.59 4.92 20.6 8.91
10000ppm 0.00 0.00 0.00 0.00 0.00 0.00
15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
LSD (0.01) 6.435 0.956 0.756 0.181 0.793 0.239

Data in table 5 showed the Effect of interactions between varieties and NaCl con-
centrations on germination attributes of Wheat under laboratory condition. The dif-
ferences between varieties and salt concentration were highly significant for all ger-
mination attributes with the exception of the character radicle length and germination
rate index which was found to be not significant. Maximum percent of germination
and coleoptile length exhibited by the interaction of Rabiaa variety with the treatment
of control were 88.33% and 11.93cm respectively, while the minimum percent of
germination was 0.00% which was obtained by the interaction between Aras variety
and (25000ppm), the minimum length of coleoptile was 0.00cm which recorded by
interaction of Rizgary, Aras varieties with the (20000 and 25000ppm) concentrations.
Regarding mean germination time character, the minimum days required to germina-
tion were 1.47 days and maximum coefficient of velocity of germination 69.67%
were recorded by interaction of Rabiaa variety with (20000ppm). So it can be regard-
ed as an inappropriate test for drought tolerance screening. Similar to present results,
(24) noted significant decrease in radicle and plumule length.

Table 5: Effect of interactions between varieties and NaCl concentrations on
germination attributes of Triticum aestivum under laboratory condition.

L Radicle Coleoptile Mean Germina- Coefficient Velocity L
- NaCl Concen- Germination ; . . Germination
Varieties tration o length length tion Time of Germination Rate Index
° (cm) (cm) (Days) %
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Control 81.67 5.60 9.01 3.87 26.00 8.95

N 5000ppm 56.67 4.31 4.80 3.55 28.00 9.85
= 10000ppm 31.67 3.29 3.27 4.00 25.00 7.94
£ | 15000ppm 20.00 1.45 0.31 3.61 28.00 7.31
= 20000ppm 18.33 1.20 0.35 3.18 30.67 10.85
25000ppm 15.00 0.54 0.00 2.37 42.67 7.07
Control 88.33 7.27 11.93 3.93 26.33 7.14

. 5000ppm 78.33 4.86 6.79 4.00 25.00 7.44
5 10000ppm 66.67 1.94 1.20 4.01 23.00 5.85
< 15000ppm 50.00 1.79 0.79 4.01 25.33 7.85
20000ppm 20.00 0.86 0.08 1.47 69.67 5.65
25000ppm 16.67 0.49 0.02 2.24 46.00 4.89
Control 75.00 5.44 9.72 3.70 27.00 8.94

. 5000ppm 76.67 3.54 3.84 3.49 28.67 11.38
§ 10000ppm 26.67 1.83 0.56 3.67 27.33 7.66
N 15000ppm 15.00 1.07 0.25 2.70 43.00 6.74
o 20000ppm 10.00 0.36 0.00 1.48 69.00 4.89
25000ppm 3.33 0.00 0.00 3.49 31.33 0.84
Control 78.33 6.56 8.61 3.77 26.33 8.90

© 5000ppm 68.33 4.55 3.76 3.68 27.33 12.36
& 10000ppm 56.67 3.31 2.50 3.73 27.33 9.08
8 15000ppm 36.67 1.35 0.45 3.56 28.33 7.23
« 20000ppm 15.00 1.53 0.50 3.07 32.67 7.59
25000ppm 5.00 0.43 0.07 3.25 30.67 5.25
Control 73.33 5.98 10.14 3.86 26.00 7.20
5000ppm 51.67 3.26 3.27 3.63 27.67 6.81

e 10000ppm 61.67 2.31 0.88 3.82 25.67 6.57
b 15000ppm 16.67 0.61 0.22 3.56 28.33 6.90
20000ppm 5.00 0.00 0.00 2.99 34.33 7.73
25000ppm 0.00 0.00 0.00 3.27 31.67 3.49

LSD (0.01) 22.462 N.S 1.789 0.828 13.808 N.S

N.S: Not Significant

Data in table 6 showed the effect of interactions between varieties and NaCl
concentrations on germination attributes of Triticum durum under laboratory condi-
tion. Which was found that the effects were highly significant, the highest percent of
germination and maximum length of radicle were obtained by interaction of Sham-3
with control treatment were 96.67% and 13.32cm respectively. Maximum length of
coleoptile 14.41cm recorded by interaction of Crezo variety with treatment of control,
in which minimum days required to germination was 4.00 days exhibited by interac-
tion of Acsad and Crezo varieties with the treatment of control. Regarding coefficient
of velocity of germination, maximum value 25.00% recorded by interaction of Acsa
and Sham-3 variety with control and Crezo with 5000ppm, maximum germination
rate index 9.86 produced by interaction between Ovanto variety with 5000ppm. All
other values of germination attributes were 0.00 for 1000, 15000, 20000 and

25



(Journal of Kerbala for Agricultural Sciences) Proceedings of the 3rd Agricultural Scientific
Conference 5-6 March 2018/ College of Agriculture / University of Kerbala

25000ppm salt concentration, because all durum wheat varieties had not tolerant for

drought condition.

Table 6: Effect of interactions between varieties and NaCl concentrations on
germination attributes of Triticum durum under laboratory condition.

o NaCl Concen- | Germination Radicle | Coleoptile Meqn Germi- Coefficient _Velc_Jci- Germination
Varieties tration % length length nation Time ty of Germination Rate Index
(cm) (cm) (Days) %
Control 91.67 6.28 12.26 4.00 25.00 7.25
5000ppm 16.67 0.37 0.00 5.33 19.00 8.20
g 10000ppm 0.00 0.00 0.00 0.00 0.00 0.00
é,:’ 15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
Control 96.67 9.48 11.14 4.67 21.00 8.12
o 5000ppm 45.00 1.54 0.85 5.00 20.00 8.67
= 10000ppm 0.00 0.00 0.00 0.00 0.00 0.00
£ 15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
» 20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
Control 86.67 9.58 14.41 4.33 23.00 7.78
5000ppm 73.33 2.26 3.74 4.00 25.00 9.08
S 10000ppm 0.00 0.00 0.00 0.00 0.00 0.00
) 15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
Control 95.00 8.09 11.24 5.33 19.00 8.43
o 5000ppm 63.33 1.83 1.11 4.67 21.00 9.86
% 10000ppm 0.00 0.00 0.00 0.00 0.00 0.00
C>> 15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
Control 96.67 13.32 12.61 4.00 25.00 7.58
. 5000ppm 73.33 1.29 2.27 5.67 18.00 8.72
= 0000ppm 0.00 0.00 0.00 0.00 0.00 0.00
& 15000ppm 0.00 0.00 0.00 0.00 0.00 0.00
@ 20000ppm 0.00 0.00 0.00 0.00 0.00 0.00
25000ppm 0.00 0.00 0.00 0.00 0.00 0.00
LSD (0.01) 14.389 2.138 1.691 0.405 1.773 0.534
Conclusion:

From the results of this study we concluded that Rabbia variety were found to
be mostly drought tolerant among the other bread wheat varieties having significant
effect of most germination attributes, and regarding durum wheat varieties, Sham-3
variety gave maximum values of germination % and radicle length, while maximum
coleoptile length, coefficient of velocity of germination% and minimum days re-
quired to germination recorded by Crezo variety. For both of bread and durum wheat,
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the highest values of most germination attributed were obtained by treatment of con-

trol. Concerning the interaction between both of bread and durum wheat varieties and

NaCl concentration, Tammuz variety with the treatment of control gave maximum

values for most characters, while the interaction between Rabbia variety and

20000ppm NaCl recorded minimum days needed to germination. But regarding mean
germination time character, interaction of Acsad, and Cha-3 with control treatment

gave maximum value. In which all other values of germination attributes were 0.00

for 10000, 15000, 20000 and 25000ppm salt concentration, because all durum wheat

varieties had not tolerant for drought condition.
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