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agronomy wheat genotypes under drought stress conditions
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Fig 3. Mean comparison of the interactions between stress and drought (drought*stress) of expression of wdhn5 gene in the wild and
agronomy under drought stress. Averages with the same latin letters do not show significant differences at the probability level of 0.05 in the

Duncan test.

5L oLl s Yo 0F LB oS bl ad
Sl Lo L5 e S ol (glazxly Sdolas 5l 6,8 S
Wik olS s S 5w e 3 330 03 Olgea O

.(Hosseini Nejad et al. 2014)
DS DS s e g pdas S el LU 'C.NLT 33
DS patia o ot 5 ele (61 s lenl Sis
5 355 Y)Y 31 e DhnSy Dhn3 slas Hls jwe lssl o
5 355 YA 31 Dhn9 Dhn7 Dhn5 Dhn3 Dhnl lay}
48 oy woals OLES ) gy Jamite o35 53 G55 Jas Ol
b0 3l S omr O e G S e B 2
Abedini etal. ) col a5 &) gm0 Al o 53 0l 3 cpoduas

o3 31 i Ol Olse b msi YooV Jle s Kos a5 S
S5 Caglis Sz sl )T oLS 5 1 ¢S DHN5 0
S5 S0 &S ey 4o ol 4 LOT sl plowil e
o5 Ol s am sl s andly s LS 2t s LEA
OF a5l Ol o 5 el (oML 5 sl sbml sy
> .(Brini et al. 2007) s55 o olS in Caslie sl
S & e e om Bl S bl
Voookas O oed O s s S5 s s sl )
B N R I U URC S S g RS PSP
Oramen 5 gl plUl S 055 5 05 Ol e Ul

\YQAQM)"}&.Q/Y °)M/M°)5°/W.)'g§"°%|9‘5%&;3g§“w -



https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.2.6.4
http://gebsj.ir/article-1-315-en.html

[ Downloaded from gebgj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.25885073.1398.8.2.6.4 ]

e WANNS O3 ged OLy andlas

LS 5 ala

S et el ok o Gl il 00 OIS lagaly e )
28 A g e e

) el

Lol Jle Calem (sl b5 o2ils Ltags p e iglas Sl
UOZ- GR-VOA-AVA wlass oyled b oisn cnl plnil 5o

.JJﬁ@@\ijéjjﬁiJ

&lw

Abedini R, Shahbazi M, Shobbar ZS, Pishkam Rad R,
Ebrahimi A. 2012. Expression analysis of dehydrins
gene family in barley tolerant and sensitive cultivars
and wild genotype under drought conditions. Iranian
Journal of Plant Biology 4(11): 36-46.

Akram H, Ali A, Sattar A, Rehman H, Bibi A. 2013.
Impact of water deficit stress on various physiological
and agronomic traits of three basmati rice (Oryza
sativa L.) cultivars. J Anim Plant Sci 23(5): 1415-
1423.

Blum A. 2009. Effective use of water (EUW) and not
water-use efficiency (WUE) is the target of crop yield
improvement under drought stress. Field Crops
Research 112(2-3): 119-123.

Bommineni V, Jauhar P, Peterson T. 1997. Transgenic
durum wheat by microprojectile bombardment of
isolated scutella. Journal of heredity 88(6): 475-481.

Borovskii GB, Stupnikova IV, Antipina Al,
Vladimirova SV, Voinikov VK. 2002. Accumulation
of dehydrin-like proteins in the mitochondria of
cereals in response to cold, freezing, drought and
ABA treatment. BMC Plant Biol 2(1): 5 (1-7).

Brini F, Hanin M, Lumbreras V, Amara I, Khoudi H,
Hassairi A, Pages M, Masmoudi K. 2007.
Overexpression of wheat dehydrin DHN-5 enhances
tolerance to salt and osmotic stress in Arabidopsis
thaliana. Plant cell reports 26(11): 2017-2026.

Busk PK, Pages M. 1998. Regulation of abscisic acid-
induced transcription. Plant molecular biology 37(3):
425-435.

Condon AG, Richards R, Rebetzke G, Farquhar G.
2004. Breeding for high water-use efficiency. Journal
of Experimental botany 55(407): 2447-2460.

Dure L, Crouch M, Harada J, Ho T-HD, Mundy J,
Quatrano R, Thomas T, Sung Z. 1989. Common
amino acid sequence domains among the LEA

55 bl cul 3 DHNS 05 0l 4 a5 b S, 5bas (2012
G Jeo 53 S ol Cliblons 28 05 cpl 54l Jlez|
05 Olsea OF 31 0l gn ol pliy AL axdls odge 1) (St
OLS sl 5 805 Ol & JUnl 5 (Sis w0 Joons 53 550

ol Bme OF pr M8 4 4z s b g 3 0 Jeeie )l S

proteins of higher plants. Plant molecular biology
12(5): 475-486.

Dvorak J, Ross K. 1986. Expression of Tolerance of Na+,
K+, Mg2+, Cl— and SO2— 4 Ions and Sea Water in

the Amphiploid of Triticum aestivumX Elytrigia
elongata 1. Crop Science 26(4): 658-660.

Guo P, Baum M, Grando S, Ceccarelli S, Bai G, Li R,
Von Korff M, Varshney RK, Graner A, Valkoun
J. 2009. Differentially expressed genes between
drought-tolerant and  drought-sensitive  barley
genotypes in response to drought stress during the
reproductive stage. Journal of Experimental botany
60(12): 3531-3544.

Hosseini Nejad J, Shahbazi M, Karimi J, Shabr ZS,
Zahrawi M, Ghorbani A. 2014. Evaluation of the
Relationship between Drought Tolerance of Wild and
Agro Barley Genotypes and Relative Expression of
Dehydrin Gene 3. First International Congress of the
9th Iranian Congress of Genetics (Article COI:
CIGS13_0720),

Kobayashi F, Ishibashi M, Takumi S. 2008.
Transcriptional activation of Cor/Lea genes and
increase in abiotic stress tolerance through expression
of a wheat DREB2 homolog in transgenic tobacco.
Transgenic Res 17(5): 755-767.

Labhilili M, Joudrier P, Gautier M-F. 1995.
Characterization of cDNAs encoding Triticum durum
dehydrins and their expression patterns in cultivars
that differ in drought tolerance. Plant Science 112(2):
219-230.

Liu C-C, Li C-M, Liu B-G, Ge S-J, Dong X-M, Li W,
Zhu H-Y, Wang B-C, Yang C-P. 2012. Genome-
wide identification and characterization of a dehydrin
gene family in poplar (Populus trichocarpa). Plant
molecular biology reporter 30(4): 848-859.

Livak KJ, Schmittgen TD. 2001. Analysis of relative
gene expression data using real-time quantitative PCR
and the 2~ 22€T method. Methods 25(4): 402-408.

- AN Gliumo) 9 jarly IV o jloud | pikidcd 093 | iams 3 (o] § Sl (smicideo


https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.2.6.4
http://gebsj.ir/article-1-315-en.html

[ Downloaded from gebgj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.25885073.1398.8.2.6.4 ]

Q\)&.@) u’.al.i

e WAhNS 83 pend Oy addlas

Lum M, Hanafi M, Rafii Y, Akmar A. 2014. Effect of
drought stress on growth, proline and antioxidant
enzyme activities of upland rice. Journal of Animal
and Plant Sciences 24(5): 1487-1493.

Molnar 1. 2002. The effects of drought stress on the
photosynthetic processes of wheat and of Aegilops
biuncialis genotypes originating from various
habitats. Acta Biologica Szegediensis 46(3-4): 115-
116.

Naroui Rad MR, Mihdzar AK, Rafii MY, Jaafar HZE,
Danaee M. 2013. Gene action for physiological
parameters and use of relative water content (RWC)
for selection of tolerant and high yield genotypes in
F2 population of wheat. Australian Journal of Crop
Science 7(3): 407-413.

Othmeni M, Grewal S, Hubbart-Edwards S, Yang C-y,
Scholefield D, Ashling S, Yahyaoui A, Gustafson
P, Singh PK, King IP. 2019. The use of pentaploid
crosses for the introgression of Amblyopyrum
muticum and D-genome chromosome segments into
durum wheat. Front Plant Sci 10: 1110.

Ozturk ZN, Talamé V, Deyholos M, Michalowski CB,
Galbraith DW, Gozukirmizi N, Tuberosa R,
Bohnert HJ. 2002. Monitoring large-scale changes in
transcript abundance in drought-and salt-stressed
barley. Plant molecular biology 48(5-6): 551-573.

Rasouli H, Fazeli-Nasab B. 2014. Structural validation
and homology modeling of LEA 2 protein in bread
wheat. American-Eurasian J. Agric. Environ. Sci
14(10): 1044-1048.

Saavedra L, Svensson J, Carballo V, Izmendi D, Welin
B, Vidal S. 2006. A dehydrin gene in Physcomitrella
patens is required for salt and osmotic stress
tolerance. The Plant Journal 45(2): 237-249.

Schlemmer MR, Francis DD, Shanahan J, Schepers JS.
2005. Remotely measuring chlorophyll content in
corn leaves with differing nitrogen levels and relative
water content. Agronomy Journal 97(1): 106-112.

Siddique M, Hamid A, Islam M. 2000. Drought stress
effects on water relations of wheat. Botanical Bulletin
of Academia Sinica 41: 35-39.

Sivamani E, Bahieldin A, Wraith JM, Al-Niemi T,
Dyer WE, Ho T-HD, Qu R. 2000. Improved
biomass productivity and water use efficiency under
water deficit conditions in transgenic wheat

constitutively expressing the barley HVA1 gene. Plant
Science 155(1): 1-9.

Sourdille P, Tavaud M, Charmet G, Bernard M. 2001.
Transferability of wheat microsatellites to diploid
Triticeae species carrying the A, B and D genomes.
Theoretical and Applied Genetics 103(2-3): 346-352.

Stockinger EJ, Gilmour SJ, Thomashow MF. 1997.
Arabidopsis thaliana CBF1 encodes an AP2 domain-
containing transcriptional activator that binds to the
C-repeat/DRE, a cis-acting DNA regulatory element
that stimulates transcription in response to low
temperature and water deficit. Proceedings of the
National Academy of Sciences 94(3): 1035-1040.

Velasco-Conde T, Yakovlev I, Majada JP, Aranda I,
Johnsen @. 2012. Dehydrins in maritime pine (Pinus
pinaster) and their expression related to drought
stress response. Tree Genetics & Genomes 8(5): 957-
973.

Wieczorek D, Delauriere L, Schagat T. 2012. Methods
of RNA Quality Assessment. Promega Corporation
Web site: 1-14.

Wise MJ. 2003. LEAping to conclusions: a computational
reanalysis of late embryogenesis abundant proteins
and their possible roles. BMC bioinformatics 4(1):
52.

Wise MJ, Tunnacliffe A. 2004. POPP the question: what
do LEA proteins do? Trends in plant science 9(1): 13-
17.

Yang Y, Liu Q, Han C, Qiao Y, Yao X, Yin H. 2007.
Influence of water stress and low irradiance on
morphological and physiological characteristics of
Picea asperata seedlings. Photosynthetica 45(4): 613-
619.

Yuan JS, Wang D, Stewart Jr CN. 2008. Statistical
methods for efficiency adjusted real-time PCR
quantification. Biotechnology Journal: Healthcare
Nutrition Technology 3(1): 112-123.

Zhang S-W, Li C-H, Cao J, Zhang Y-C, Zhang S-Q,
Xia Y-F, Sun D-Y, Sun Y. 2009. Altered architecture
and enhanced drought tolerance in rice via the down-
regulation of indole-3-acetic acid by TLD1/OsGH3.13
activation. Plant physiology 151(4): 1889-1901.

IWAA sbeno) 9 3l 1T 0 ylosds [ pidid 0590 [ o § (Foos] 9 Sl §  cwidigeo -



https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.2.6.4
http://gebsj.ir/article-1-315-en.html

[ Downloaded from gebs.ir on 2026-02-22 ]

[ DOR: 20.1001.1.25885073.1398.8.2.6.4 ]

e WANNS &3 (s Ol a)lias

Genetic Engineering and Biosafety Journal
Volume 8, Number 2

Assessment of relative gene expression of wdhn5 in wild and agronomy

wheat genotypes under drought stress conditions

Homeyra Shahi?, Nafiseh Mahdinezhad?, Fatemeh Haddadi?, Bahman Fazeli-Nasab?

1. Departement of Plant Breeding and Biotechnology, Faculty of Agriculture, University of Zabol, Zabol, Iran
2. Department of Biology, Faculty of Science, University of Zabol, Zabol, Iran

3. Research Department of Agronomy and Plant Breeding, Agriculture Research Institute, University of
Zabol, Zabol, Iran

*Corresponding Author, Email: bfazeli@uoz.ac.ir

ABSTRACT

In order to examine the role of the wdhn5 regulatory factor and its expression pattern as
well as the physiological characteristics during drought stress in wheat plant, a factorial
experiment was carried out in completely randomized design in pot with three genotypes.
First factor was the wheat genotypes including two hexaploide cultivars (Bolani, Sistan),
two tetraploide cultivars (Behrang, Shabrang) and wild types (Urartu, Tauschii,
Speltoides). The irrigation treatment with three levels consisted of normal (90% of field
capacity), mild stress (60% of field capacity) and severe stress (40% of field capacity) was
as the second factor. Analysis of variance for physiological characteristics showed that the
effect of water stress on all traits were significant, and the sensitive cultivar Speltoides had
significantly lower dry mater production, water use efficiency and relative water content
than the other cultivars. The result of real time PCR on relative expression of wdhn5 gene
showed that its expression in Tauschii and Bolani tolerant cultivars in 40% of field capacity
increased significantly which could indicate the importance of this gene in drought stress
conditions. Based on these results, Bolani cultivar and Tauschii wild cultivar are relatively
tolerant to drought and Splotheids is sensitive to drought.

Key words: Field Capacity, water use efficiency, Dry matter, relative water content
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