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Screening of sunflower genotypes for drought tole

Table 1. Treatments applied

B Control (distilled water)

T, : 5% PEG 6000 solution (5g/100m1)

T, 10% PEG 6000 solution (10g/100ml)
i, 15% PEG 6000 solution (15g/100ml)
x 20% PEG 6000 solution (20g/100m1)

The experiment was laid out in a completely
randomized design in which each treatment was
kept in three replications. Seeds were first surface
sterilized with 10% sodium hypochlorite solution
for five min and then washed three times with
distilled water. Ten seeds of each sunflower
‘genotype were placed in each Petrj plate
containing filter paper. 10 ml of designated
treatment solution was applied daily in each Petri

plate after washing out the previous solution. The
data on following were recorded:

(1) germination (%), (2) seedling length (cm), (3)

seedling dry weight (g). From this data, the
following indices were calculated.

1. Promptness Index (PI)

PI=nd2 (1.00) + nd4 (0.75) + nd6 (0.5) +
nd8 (0.25)

Where “n” is the nurﬁber of seeds
germinated at day “d”

2. Germination Stress Tolerance Index (GSI)

GSI = (PI of stressed seeds/PI of control
seeds) x 100

3. Root Length Stress Tolerance Index (RLSI)

RLSI = (Root length of stressed plants/root
length of control plant) x 100

4. Dry Matter Stress Tolerance Index (DMSI)
(Dry matter of stressed plants/Dry matter
of control plant) x 100

RESUTLS AND DISCUSSION

Genotype reaction to PEG concentration

The data presented in table 2 showed that among
the genotypes except 150 R (48%), all others
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recorded significantly higher germination values

i.e. above 70% (as per seed certification
standards). Higher germination percentage was
recorded by CMS 17 B (93%) followed by LDM
02, ARM 239 B (87.5%), CMS 40 B and IB 5
(85%). Reduction in germination percentage on
PEG treatment, due to decrease in the water
potential gradient between seeds and their
surrounding media had been reported earlier [3].
Variable cultivar response clearly shows that
genetic variation among cultivars could be
utilized to develop cultivars suitable for arid and
semi-arid zones. Similar results were reported in
wheat cultivars [4, 5, 6]. CMS 17 B recorded
significantly higher seedling length (11.5 cm)
followed by IB 5 (9.97 cm), CMS 40 B (9.63 cm).

However, significantly lower seedling length
was recorded by 136 R (6.42 cm) and 150 R (6.12
cm). This might be due to an impediment of cell
division and elongation leading to tuberization
of the root system [7]. In seedling dry weight,
significantly higher values were recorded by CMS
17'B (7.53 g) followed by CMS 23 B (7.0 g) and
CMS 40 B (6.40 g) and lowest was recorded by
150 R (1.09 g). This was attributed to
development of smaller leaves with increased
PEG concentration of growth media and drought
resistance is characterized by reduction of shoot
growth under drought stressed conditions [8, 9].
Similar reports [10] mentioning shoot length and

shoot fresh weight as the most affected traits
under in vitro conditions.

No. of seeds germinated per day (PI) were
significantly more in LDM 02 (4.09) followed by
IB 5 (3.88), CMS 23 B (3.49), CMS 17 B (3.33)
and CMS 40 B (3.24), whereas significantly lower
value was recorded by 150 R (1.41) which is due
to different genotypic response to PEG
concentration. GSI was significantly more in CMS
23 B (255.90) followed by CMS 40 B (142.7), CMS
17 B (128.77) and LDM 02 (105.33), whereas
significantly lower value was recorded by ARM
239 B (61.0). Difference in GSI among inbred lines

was due to genetic variation and osmotic stress
created by PEG [11].

RLSI was recorded significantly more in LDM
02 (79.53) followed by ARM 239 B (60.62), IB 5
(46.56) and CMS 17 B (42.0), whereas lowest RLSI
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was recorded by NDR-71 (20.67). Dry Matter
Stress Tolerance Index was significantly more in
CMS 23 B (380.94) and CMS 40 B (364.77),
whereas significantly lower value was recorded
in 150 R (13.33).

Effect of PEG concentrations

With increase in PEG concentration, there was a
decrease in germination percentage. Significantly
higher germination was recorded in control
followed by PEG 5% (89.39%) and 10% (87.57%),
whereas lowest germination was recorded with
15% PEG (47.72%). This decline in germination
might be due to inability of seed to imbibe water
at low osmotic potential [12]. Similar trend was
followed for seedling length in which significantly
higher values were recorded in control (12.98 cm)
followed by 5% PEG (11.74 cm) and 10% PEG
(8.19 cm). This was due to fall in mobilization
of reserves to plumule, thus preventing growth
under stress.

In seedling dry weight, PEG at 5% recorded
significantly higher value (7.203 g) followed by
PEG 10% (5.885 g) and control (5.606 g). Different
genotypes responding differently to water stress
in terms of seedling length has been reported
earlier [14, 15]. Promptness Index recorded was
significantly more at 5% PEG (4.00) followed by
10% PEG (3.74) and control (3.35). In Germination
Stress Tolerance Index, Root Length Stress
Tolerance Index and Dry Matter Stress Tolerance
Index similar trend was followed i.e. significantly
more values were recorded at 5% PEG (153.99,
72.73 and 233.49, respectively) followed by 10%
PEG (138.7, 49.27 and 168.71, respectively) and
15% PEG (36.78, 10.99 and 28.44, respectively).

In interactions for germination and PEG
concentration, the data recorded clearly showed
the response of genotypes to different
concentrations of PEG. The germination values
in control were significantly more (90%) for all
the genotypes except NDR 71 (86.67%) and 150
R (60%). With increase in concentration of PEG,
germination percent was decreased. Decrease in
germination percentage with increase in osmotic
stress in germinating media was also reported in
sunflower [16, 17]. The entries CMS 23 B (90%),
CMS 17 B (90%), IB-5 (80%), CMS 40 B (80%)

and LDM 02 (70%) recorded higher germinatioy
values even at 15% PEG concentration. Similar
results were reported in sunflower [11]. Ay
genotypes  recorded significantly  higher
germination above 90% at all concentrationg
except ARM 242 B and 150 R which recordeq
86% with 5 and 10% PEG concentration and 60

germination in control. S

In seedling length, CMS 17 B with 5% PEG
(16.83 cm) followed by CMS 852 B in contro}
(14.6 cm) and IB 5 at 5% (14.57 cm) recorded
significantly higher values and almost alj
genotypes in general recorded lower values at
15% PEG. In seedling dry weight CMS 17 B and
CMS 23 B in control recorded significantly higher
values (14 g) followed by CMS 17 B with 5%

(12.67 g), ARM 239 B (11.9 g) and NDR 71 (11.33

g) with 10% PEG (Table 2).

In Promptness Index with 5% PEG, LDM 02
(6.33), ARM 239 B (5.67) and CMS 852 B (5.0)
and with 10% PEG, CMS 23 B (5.0) and IB 5
(5.33) recorded significantly higher values and all
genotypes in general recorded lower values with
15% PEG. In Germination Stress Index, CMS 23
B with 5% recorded significantly higher values
(316.63) followed by with 10% (240.53) and CMS
40 B with 5% (244.4). Lowest value was recorded
by IB 5 with 15% PEG (69.33). In Root Length
Stress Tolerance Index, ARM 239 B recorded
significantly higher values (101.43) followed by
LDM 02 with 5% PEG (98.7), whereas the lowest
value by CMS 17 B (14.0). PEG exposure causes
osmotic stress, reduction of turgor pressure,
limitation of nutrient uptake and inhibition of
photosynthetic carbon dioxide uptake in plant
growth [18]. For Dry Matter Stress Tolerance
Index, CMS 40 B recorded significantly higher
value with 5% PEG (677.67) followed by CMS 23

B at 5% PEG (550), whereas the lowest value

with 15% by all the genotypes except CMS 23 B
(172) and CMS 17 B (77).

In conclusion, on the basis of Dry Matter
Stress Tolerance Index values,
considered as reliable indicator of drought
tolerance in sunflower, the inbred lines CMS 2
B, CMS 40 B and CMS 17 B were grouped as
best lines (Table 3), IB-5 and LDM 02 as medium
lines and remaining were sensitive to drought
condition.
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