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ABSTRACT

To investigate the effect of drought stress on morphological traits and proline values seedling establishment in five
species of Allium, a factorial experiment was conducted in a completely randomized design in greenhouse conditions
at the Research Institute of Forests and Rangelands of Iran in 2019. The first factor was species in five levels (Allium
longisepalum Bertol., A. rubellum M. Bieb., A. giganteum Regel, A. stipitatum Regel, A. vavilovii Popov & Vved.)
and the second factor was drought stress at four levels (100% (control), 75%, 50% and 35% field capacity). The
results showed that effect of drought stress was significant on root length, bulb length and diameter, bulb dry weight,
bulb dry matter (%) and leaf proline content. The results of cluster analysis put A. rubellum and A. vavilovii with a
larger and heavier bulb due to drought stress in one cluster and A. longisepalum, A. giganteum and A. stipitatum with
longer root length in the second cluster. The results showed different responses of Allium species to drought stress, as
in A. giganteum and A. longisepalum, which showed signs of wilting 24 and 20 days after severe drought stress (35%
of field capacity), respectively, were the most tolerant species, which can be used for genetic modification or planting
in green space.

Keywords: A. longisepalum Bertol., A. rubellum M. Bieb., A. giganteum Regel, A. stipitatum Regel, A. vavilovii
Popov et Vved.
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Table 1. Distribution of Allium species study in National Botanical Garden of Iran.

Species Geographical distribution in Iran Altitude of habitat (m)

A. longisepalum Bertol. Kurdistan. Kermanshah, Khuzestan, Sistan and Baluchestan. 450-1700

A. giganteum Regel Khorasan. 300-1800
Kurdistan, Kermanshah, Hamedan, Nahavand, Fars, West

. Azarbaijan, Lorestan, Isfahan, Khansar, Chaharmahal and

A. stipitatum Regel Bakhtiari, Kohgiluyeh and Boyer-Ahmad, Arak, Yasouj, 1800-3600
Borujerd.

A rubellum M. Bieb. Khorasgn, Arak, Mazandaran, Qazvin, Golestan, Tehran, 900-2600
Azerbaijan.

A. vavilovii Popov et Vved. Khorasan, Central Alborz of Iran. 1200-1600

Srl slajle b SB slaceS 5. Jgox
Table 2. Soil composition of Iranian Bulb Garden.

Soil type Type of tissue pH Clay (%) Sand (%) Silt (%) Organic matter (%)
Surface soil Sandy loam 8.27 8 74 18 2.48
Deep soil Sandy loam 8.42 12 76 12 131
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Table 1. Ambrothermic curve in the geographical location of the National Botanical Garden of Iran.
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Table 3. Results of variance analysis effect of drought stress on some traits of Allium species.
Mean of squares

Source of variation df  Root Bulb Bulb  Bulbfresh Bulbdry Dry matter df Bulb Leaf
length  diameter  length weight weight (%) proline proline
Species 4 55397 070 084" 0.04™ 0.004™ 1800.24" 3 5571147  70216.24~
Drought stress 3 1318" 001 0056°  0.005® 0.001" 222" 3 21740.89" 8737427
Species x drought stress 12 1114  006™  0.099™ 0.004"™ 0.0003™ 159.54™ 9 13885.06™ 7628.801"
Error 3.902 0.008 0.02 0.004 0.0004 64.34 1123.18 609.1369
C. V% 31.13 23.02 28.79 109.55 88.43 18.69 86.94769 25.64273

SIS sire Gglas 955 g w00 0 5 ) Jlaix| s (o o g Dgldl oS3 4 NS g
** * ns: Significantly difference at 1 and 5% of probability level and non-significantly differences, respectively.

Table 4. Mean comparison effect of drought stress on some characteristics of Allium species.

o = 3
£ Z s ] 2 5 2 2
_ 5. E. B. £ 2 g £% =%
Species 2E SE 2§ g3 z® £ &89 &9
- D 2 2- 23 52
© > o 2 = a m <= O
m =] @0
m
A. longisepalum Bertol. 6.65° 0.349° 0.493° 0.047™ 0.019° 38.729° 435 48.65°
A. giganteum Regel 7.823¢ 0.244° 0.489° 0.031° 0.011° 37.382°  23162°  208.66°
A. stipitatum Regel 6.85° 0.371° 0.397° 0.036° 0.018° 52.663° - -
A. rubellum M. Bieb. 4.762° 0.491° 0.682 0.07° 0.033* 47.178° 209.5% 46.15°
A. vavilovii Popov et Vived. 5.638° 0.586° 0.743° 0.114° 0.037° 38592°  107.21® 25.96°

A5l g Sglas wo 0 O Jliiz e 5o oS i By SO Blas slils sl .S g o 0
Means within a column followed by the same letter, are not significantly different at probability 5% level.

CAluM aassS Clho (S g Sis i B Sl anlie O Jgox
Table 5. Mean comparison effect of drought stress on some traits of Allium species.

Treatment Root length  Bulb diameter ~ Bulb length Bu!b fresh Bglb dry Dry Bulb Iiroline Leaf Iiroline
(cm) (cm) (cm) weight (g) weight (g) matter% (ug.g"DW) (Mg.g"DW)
100FC% 5.7836° 0.4116® 0.5257° 0.044% 0.019° 45.163° 108.92° 53.45°
75FC% 6.9146° 0.3866° 0.6002* 0.065* 0.025® 40.999° 78,53 101.96
55FC% 6.616% 0.4074% 0.5416% 0.063 0.02° 41.231° 137.03° 69.18°
35FC% 6.066™ 0.4282° 0.577® 0.066* 0.03 44.242° 170.24% 205.79

A5l g Sglas o0 O Jlaiz e 5o oS iie By S Blas slils sl .Sl g o 0
Means within a column followed by the same letter, are not significantly different at probability 5% level.
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Figure 2. The effect of drought stress on bulb morphology of Allium species by RWC method in greenhouse
conditions: control (a), 75% FC (b), 55% FC (c), 35% FC (d).
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weight (d), bulb dry weight (e) of Allium species.
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Table 6. Investigating the correlation between the characteristics of Allium species.

Characteristics

Root length Bulb diameter  Bulb length

Bulb fresh weight Bulb dry weight Dry matter %

Root length 1

Bulb diameter -0.86"

Bulb length -0.77" 0.83"™

Bulb fresh weight -0.71™ 0.93” 0.91"

Bulb dry weight -0.9" 0.98" 0.9 0.93"

Dry matter % -0.26" 0.1™ -0.3" -0.22" 0.47™

SIS sire Gglas 955 9 w0 0 5 ) Jlaim| e (o lo pe Cgldl (oS5 4 NS g s e
** * ns: Significantly difference at 1 and 5% of probability level and non-significantly difference, respectively.

Allium sladassS gaisog,S slaaigs 51 G o 40 dslllas 050 Slaw Sk auglie Y Jgo
Table 7. Comparison of mean traits in each cluster of Allium species.

Cluster  Root length Bulb diameter Bulb length Bulb fresh weight Bulb dry weight Dry matter %
1 5.2" 0.53" 0.71% 0.09" 0.035% 42.88”
2 7.1% 0.32" 0.46™ 0.038"" 0.016" 42.92%

Wil e aoy0 8 Jloixl mhaw jo o pixe Dglas oaims LiS gt jo alise By >
* Different letters in the column indicate a significant difference at the 5% of probability level.
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Figure 5. Dendrogram from Ward's mean data cluster analysis in Allium species.
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