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Article Info ABSTRACT

Article type: Background and Objectives: Environmental stresses could cause changing
Full Length Research Paper in the plants growth and development and drought stress is one of the most
important factors limiting plant growth in the world and is the most common
Article history: stress that threatens a Iarg_e part of the world Iar_1ds and reduces va}r?ous
Received: 07.06.2021 crops. The use. of plant tissue cultur_e methods in Iaborator_y conditions
Revised: 09.13.2021 compared to field culture has provided a controlled environment for
Accepted: 12.01.2021 physiological studies such as the effects of drought stress using plants to
manage the environmental factors to maximize productivity. Therefore, in
this study, the effect of in-vitro drought stress on the growth of three species

Keywords: of lily and some of its compounds was investigated.

Drought Stress,

Lily, Materials and Methods: This study was performed as a factorial
L’?cl))l/ﬁ]tgyleneglycol, experiment in a completely randomized design in the tissue culture and

biotechnology laboratory of university of mohaghegh ardabili for
screening in-vitro of three species of lilies for drought stress. In-vitro
bulblet scales of L. tsingtauense, L. regale and L. ledebourii in MS
medium containing different concentrations of polyethyleneglycol 6000
(0, 5, 10, 20 and 40 g/l) was cultured. After two months, morphological
characteristics of regenerated plantlets such as plantlets height, leaf length
and number, number of bulblets, number of roots and fresh weight, as well
as biochemical parameters such as proline, soluble carbohydrates, phenol,
flavonoid, anthocyanin, chlorophyll and carotenoid were measured and
evaluated separately in each of the treatments.

Results: In the present study, among the three species of lily, only
L. regale regenerated leaves. The results showed that the plantlet height,
number and length of leaf, number of bulblet and number of root and fresh
weight of plantlet decreased with increasing drought stress. The highest
number of bulblet was obtained from L. ledebourii, the highest number of
root was obtained from L. regale and the highest fresh weight was
obtained from L. tsingtauense explants. The highest amount of phenol and
carotenoid was obtained from L. regale and the highest amount of proline
was obtained from L. ledebourii, while L. tsingtauense had more
flavonoid, anthocyanin and chlorophyll than other species. According to
the results, the levels of proline, flavonoids and anthocyanin had a positive
correlation with drought stress, but the highest amount of soluble
carbohydrates and phenol from the treatment of 10 g/l PEG and the highest
amount of carotenoid from the concentration of 5 g/l PEG was obtained.
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Conclusion: In conditions of water deficiency, lily cause a series of
morphophysiological changes to reduce the harmful effects of drought
stress as drought tolerance mechanisms. In this study, drought stress
caused by PEG in-vitro, by affecting physiological, biochemical and
hormonal processes, reduced the growth indices of lily species, while the
amount of biochemical indices associated. Therefore, the increase of
proline, soluble carbohydrates and secondary metabolites, in addition to
increasing the medicinal performance of the product, is a mechanism of
drought tolerance in lily.
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Fig. 1. Growth of lily seedlings (Lilium regale) at different levels of drought stress caused
by polyethylene glycol from left to right respectively: (0, 5, 10, 20 and 40 g/l).
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Table 1. Analyses of variance of the effect of specie and PEG on morphological traits on lily.
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Table 2. Comparison of the mean effect of specie and PEG on morphological traits of lily.
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Table 3. Analysis of variance of the effect of specie and PEG on biochemical traits on lily.

Sla o S0l
Mean squares rod G o
- Bad c
! SOV
A 55 5,8 JBa s Sl 551 BRI Jgd Sl 5 S RATYY df o
Carotenoid  Chlorophyll ~ Anthocyanin  Flavonoid  Phenol  Carbohydrate  Proline
76.44" 0.21™ 5.00™ 400™ 3.02" 0.11" 10.96™ 2 ‘”’S_
Specie
- - - - . - - SIS L)
3.88 0.02 0.34 250 1.7 0.04 14.59 4 IAL A
PEG
- - o " " JSE sy xS
36.02 0.001™ 0.10* 101 0.82 0.03 1.73 8 .
Specie x PEG
solosl oLl
0.33 0.0025 0.04 6.86 0.09 0.001 0.25 28 e
Error
I
9.79 14.44 19.79 12.10 25.19 9.50 13.88 (22) S 2
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*, **and ™ Significant at 5%, 1% and nonsignificant probability levels
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Table 4. Comparison of the mean effect of specie and PEG on biochemical traits of lily.
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Carotenoid ~ Anthocyanin  Flavonoid Phenol Carbohydrate Proline PEG Specie
8.23° 0.98" 19.09%% 0.75% 0.37¢ 2.74° 0
9.22° 1.57% 27.63™ 1.18% 0.69° 2.67° 5
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4.08f 0.31f 8.63" 0.42° 0.31f 3.11% 0
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12.75° 1.10¢ 39.24° 2.19% 0.51% 6.05° 40
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The common letters in each column indicate a nonsignificant difference
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Table 5. Comparison of the mean effect of specie and PEG on bulblet number and chlorophyll of lily.
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Chlorophyll Bulblet number Treatment
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0.33° 2.69° PEG 10 (mg L)
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0.28° 2.05° PEG 40 (mg LY

J.wbg;dd)bﬂ eS| (s.,\.GaJ.LAJ;}LX: {)};w,a): LS;:':M g_éjf 6‘)'5 sloel
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