Response of pumpkin genotypes to drought stress at germination stage
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Drought is one of the most severe environmental stressors affecting Drought stress experiments were carried out using both commercial

a wide range of crops, thus placing adaptation to water deficit genotypes (Fytro FS 243 and Big Max) and local landraces (1, 2, 3, 4, 5),

conditions in the core of breeding activities. Therefore, using the which adaptation to adverse climatic conditions has not been elucidated.

genotypes with a higher ability to adapt to arid conditions has been Drought stress was induced by adding D-mannitol at three concentrations

established as the main criterion in the breeding efforts for the (100, 200 and 300 mM), while non-stressed plants were used as controls.

development of novel drought-tolerant cultivars. Given that Drought tolerance was assessed on the basis of germination percentage,

germination is the most critical phase in the plant growth cycle, this seed water absorbance, seedling water content, shoot and root length,

study aimed at evaluating the seed germination and seedling seedling vigor index and number of seedlings with abnormal genotype.

growth potential under drought conditions as a screening approach

to identify tolerant pumpkin germplasm at early growth stages. > Day St Day

Germination percentage (GP %) of pumpkin genotypes (G) in relation to water stress £,
(mM of Mannitol) throughout the germination test (7 days). _“ ‘
=3 - =
Days Genotypes (G) Mannitol (mM) (C) g 2 = - g
0 100 200 300 0 | - ) ~
e — 0mh 100 mM 200 mM 300 mM 0 mM 100 mM 200 mM 300 mM
15t Mean (G) Level of stress (Mannitol) Level of stress (Mannitol)
FYTRO FS 243 82.50a  17.50ab 0.00b 0.00b 25.00a 7% Day
Local landrace 1 2.50c 0.00b 0.00b 0.00b 0.62b
BIG MAX 62508  27.50ab  20.00a  0.00b 27.50a 3 ocal andrace 1
_ocal landrace 2 50.00b  25.00ab  20.00a 10.00a 26.25a d . i‘?;l"”l’jﬁmm
| ocal landrace 3 22.50C 0.00b 0.00b 0.00b 5.62b —E 'j] — |ocal landrace 3
_ocal landrace 4 5.00c 0.00b 0.00b 0.00b 1.25h g 2 Byt
_ocal landrace 5 75.00ab  35.00a  10.00ab 0.00p 30.00a L |
Mean (C) 42.85a 15.00b 7.14bc 1.43¢c I i i i
3rd I\/Iean (G) Level of stress (Mannitol)
FYTRO FS 243 92.50a 42.50a 0.00b 0.00b 33.75b Root length at day 3, 5 and 7 in relation to genotype (G) and water stress level
Local landrace 1 27.50b 0.00b 0.00b 0.00b 6.88¢ (mM of Mannitol, C).
BIG MAX 77.50a 45.00a 30.00a 0.00b 38.12ab
7' Day 10' Day
_ocal landrace 2 50.000 42.50a 35.00a 35.00a 40.00ab i
_ocal landrace 3 40.00b 0.00b 0.00b 0.00b 10.00c 3 B
ocal landrace 4 4750b  2.50b  0.00b  0.00b 12.50¢ Es
ocal landrace 5 82.50a  67.50a  37.50a  35.00a 55.622 %, &
Mean (C) 59.64a  2857b  14.28c  10.00c 2 3 s 3
o Mean (G) 2 2 — g
FYTRO FS 243 05.00a  4250b  5.00b  0.00b 35.62bc : — — :
Local landrace 1 47.50d 0.00c 0.00b 0.000 11.87d 0 mM 100 mM 200 mM 300 mM 0 mM 100 mM 200 mM 300 mM
BIG MAX 80.00abc  45.00b  32.50a  2.50b 40.00b Level of stress {Mannitol) Level of stress (Mannitol)
Local landrace 2 52.50cd  55.00ab 45.00a 32.50a 46.25ab |
L ocal landrace 3 5250cd  0.00c  0.00b  0.00b 13.12d 15 Day P
Local landrace 4 65.00bcd 2.50C 2.50b 0.00b 17.50cd 5 - Local landrace 1
Local landrace 5 87.50ab  85.00a  47.50a  42.50a 65.62a Es e
Mean (C) 68.57a 32.85b 18.92bc 11.07¢ £ 2 —— Local landrace 3
=ih Mean (G) 5 B yrtimiap
FYTRO FS 243 95.00a  47.50b 5.00¢ 0.00b 36.87bc 87
Local landrace 1 50.00b 0.00c 0.00c 0.00b 12.50d 71 \
BIG MAX 00.00a  47.50b  3250b  2.50b 43.12b R o o
Local landrace 2 52.5b 55.00b 55.00a 32.50a 48.75ab Level of stress (Mannitol)
tzgz :gzgj 75275500abb gggg gggg gggg 1155377cdd Shoot length at day 7, 10 and 15 in relation to genotype (G) and water stress level
Local landrace 5 90.00a  85.00a  47.50ab  45.00a 66.87a (mM of Mannitol, C).
Mean (C) 7250a  33,92b  20,35bc  11.42d

Seedling vigour index (SVI %) in relation to genotype (G) and water stress (mM of

Mannitol) 7 days after stress initiation Overall findings pointed to the superiority of landraces 2 and 5, while

landraces 1 and 4 proved the most sensitive genotypes. Further, this

Days Genotypes (G) Mannitol (mM) (C)
h 0 100 200 300 study highlights the possibility of using this methodology for revealing
7t Mean (G) oL : _ : :
YTt T P T X —y v the existing genetic variation in pumpkin germplasm of unknown
Local landrace 1 27.00d  0.00b 0.00c : 6.75¢ tolerance to drought stress, preferably employing seedling vigor index as
BIG MAX 184.00a  31.25b  0.00c - 53.81ab , _ o ,
' ocal landrace 2 8200cd  3550b  14.25h _ 32 93ahe the main screening criterion, at early growth stages, thus upgrading the
ocal landrace 3 83.25pcd  0.00b 0.00c ' 20.81hc efficiency of breeding activities targeted at achieving drought tolerance
_ocal landrace 4 53.75cd 1.25b 0.00c - 13.75¢C . .
_ocal landrace 5 157.50ab  80.50a  27.25a - 66.31a in pumpkin.

Mean (C) 102.14a  24.92b 5.92bc
Values jollowed by the same letter, within each factor, are not significantly dijferent

according to LSD (P < 0.05).
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