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Table 1- ANOVA for the effect of different levels of drought on germination characteristics of the fenugreek landraces
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Figure 1- Interaction effect of landrace x drought on germination (%) of Fenugreek seed
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Figure 2- Interaction effect of landrace x drought on germination rate of Fenugreek seed
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Figure 3- Interaction effect of landraces x drought on radicle dry weightof Fenugreek
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o JPP e

dilgy Cis g Jgb Bl Job 39 3L a A,
KW .. A dui as adlw cT
‘_fs) bw‘) ] _ .
837 s Lt ; aals 4 a8lw @
td ile> Rate of Length Radicle plumule o
Landl’ace Germination germination Of LeIE?T:EI(éf dry Welght dry Welght ShOOt SRhOO%tt
(%) (Seeds per radicle P (mg) (mg) dry *
day) (mm) (mm) weight ratio
(mg)
oo 81.10° 16.59" 44.57° 37.26° 151° 2.83° 4.35° 1.65°
Esfahan
il 25.979 10.28° 26.78° 21.74° 0.469 0.77" 1.4 1.16%d
Tabriz
-
oue® 52,501 8.98" 28.34° 22.26° 0.439 1.109 1.549 1.22%¢
Hamedan
(W
“;;ri 58.24° 16.36° 34.61¢ 27.13° 1.109 2.409 3500 1.24°
>
ot 74.22° 11.88¢ 44.20P 38.07° 1.32° 3.66 4.99° 1592
Challous
i
Jo 60.83¢ 14.96° 3820° 2607 0.87¢ 1.77° 2.65¢ 1.443
Amol
et 65.79° 19.592 5020%  43.312 2.03% 3.41° 5.442 1.50°
Mashhad
> ol
&t 56.20° 14.24° 33368 2372 0.62f 1.54F 216" 1.38%
Y asso0j

A3l 003 LSD 9051 (slue )l gime M3 el doyd gy Lozl pdaws 50 oS yidio By S5 JBlos ey glo pSlo (g o 4
Means in each treatment and for each column, Followed by the same letter are not significantly different based on LSD test

i (19,03 0L (JFjailsn Cluoguad 51 Foe e JSSUIE i1 by dlowsgy (Sl ilieo b ;U Y g
Table 3- Seed germination properties of fenugreek landraces effected by different levels of drought by PEG 6000

.. Js.b S
Tobw Hon - - 0 *
.. wlgs s s Jsb -c@lw‘_lglo &.«:;:-059 &.«:;:-059 < i A ddy,
il 22> 3] EAS) - 4 dudy, 4 a8l - 4, &l 4
Drought  percentage of Rate of Length : ficle d aals ’
L o2 g9 Radicle dr lumule dr
levels germination inati Length of y b Y Shoot Root
germination of iaht ight
(Pascal or Y : plumule ~ Weight(mg) weight (mg) shoot
b (%) (Seeds per radicle ry ;
ar) day) (mm) (mm) weight ratio
(mg)
0 75.452 20.652 64.67% 35.95% 1.702 2.978 4.68° 1.628
-3 70.57° 15.19° 37.96" 37.35° 1.08° 2.71° 3.79° 1.20°
-6 63.91° 14.91° 30.24° 26.09° 0.85° 1.86° 2.72° 1.40°
-9 27,548 5.70° 17.31¢ 16.39¢ 0.53¢ 1.20¢ 1.74% 1.38°

A5l 05 LSD 9051 (slue g o gime M3 eyl doyd gy Jloss] pdaws 53 oS yiio iy S5 Jilis ey slonSbo (g o 40
Means in each treatment and for each column, Followed by the same letter are not significantly different based on LSD test



IWAA (Lol ¥ o louds P alor (55 yalisS @ulus g pale) SLEL pole 4y pis Y VA

Al (229,15 0L 3 (Suid Alises poham b b o Glio (o (Smod cal s —F Jou
Table 4- The value of correlation coefficients associated with different levels of drought in the medicinal plant fenugreek

1 2 3 4 5 6 7 8
.. .. “; Job Co
g Job ] s 539 S (39 099
. dlgx Cos g -ddlw Job . Suiid & da duly
i il e B vy, R a ddy 4 il el
Traits  Percentage of = Length i Radicledry  plumuledry 4\ g
germination Rate of of Length of weight weight Shoot Root shoot
germination - plumule dr ratio
radicle ry
weight
1 1
2 0.75 1
3 073" 082" 1
4 080 074" 081" 1
5 069 075 085 084" 1
6 079 064" 075 088" 0.88" 1
7 078" 069 081" 089" 094" 097" 1
8 040 0417 050 039 046 040 043" 1

*

A3 o LS ) Mo s ey g doyd S Jlain] e 45 (65 xe a5 4 K
*, ** ¢ Significant at 1% and 5% level probability, respectively statistically significant

&l

1. Ashraf M., and Waheed A. 1990. Screening of local exotic of lentil (Lens culinaris Medic.) for salt tolerance at two

growth stages. Journal of Plant Soil. 128: 167-176.

2. Baalbaki R. Z., Zurayk R. A., Blelk M. M., and Tahouk S. N. 1999. Germination and seedling development of
drought tolerant and susceptible wheat under moisture stress. Journal of Seed Science Technology. 7: 291-302.

3. Bukhtiar B., and Shakra A. 1990. Drought tolerance in lentil. Il: Differential genotypic response to drought. Journal
of Agriculture — Research Lahore. 28: 117— 126.

4. De F., and Kar R. K. 1994. Seed germination and seedling growth of mung bean (Vigna radiate) under water stress
included by PEG-6000. Journal of Seed Science and Technology. 23: 301-304.

5. Devilliers A. J., VanRoyan M. W., and Theron G. K. 1994. Germination of three namaqual and pioneer species as
influenced by salinity, temperature and light. Journal of Seed Science and Technology. 22:427-433.

6. Dodd G. L., and Donovan L. A. 1999. Water potential and ionic effects on germination and seedling growth of two

cold desert shrubs. Journal of Annals of Botany. 86: 1146-1153.

7. Eissenstat D. M., Whaley E. L., and Volder A. 1999. Recovery of citrus surface roots following prolonged exposure
to dry soil. Journal of Experimental Botany. 50: 1845-1854.

8. El-Sharkawi H. M., Farghali K. A., and Sayed S. A. 1989. Interactive Effects of Water Stress, Temperature and
Nutrients in Seed Germination of Tree Desert Plants. Academic Press of Egypt.

9. Emmerich W. E., and Hardegree S. P. 1991. Seed germination in polyethylen glycol solution. Effect of filter paper
exclusion and water vapor loss. Journal of Crop Science. 31: 454-458.

10. Falleri E. 1994. Effect of water stress on germination in six provenances of Pinus pinaster. Ait. Journal of Seed
Science Technology. 22: 59-559.

11. Finch-Savage W. F., Phelps J. R. A., Whalley W. R., and Rowse H. R. 2001. Seed reserve-dependent growth
responses to temperature and water potential in carrot (Daucus carota L.). Journal of Experimental Botany, 52:
2187-2197.

12. Hosseini H., and Rezvani Moghadam P. 2006. Effect of water and salinity stress in seed germination on Isabgol
(Plantago ovata). Iranian Journal of Field Crop Research, 4: 15-22. (In Persian)

13. Hucl P. 1993. Effects of temperature and moisture stress on the germination of diverse common bean genotypes.
Journal of Plant Science. 73:697-702.

14. Iraki S. N., Bressan R. A., and Carpita N. C. 2006. Cell walls of tobacco cells and changes in composition saaocited
With reduced growh upon updation to water and slain stress. Journal of Plant Physiology. 91: 48 -53.

15. Jaleel C. A., Manivannan P., Wahid A., Faroog M., Jasim H., Somasundaram R., and Pannerselvam R. 20009.
Drought stress in plants: a review on morphological characteristics and pigments composition. International Journal



WA Al (9510 oL slooogi jgis wlivo (55 3 (34l 1 JeSad oobedl by 51 bl (Siis i

of Agriculture & Biology.11:100-105.

16. Longenberger P. S., Smith C. W., Thaxton P. S., and McMichael B. L. 2006. Development of a Screening Method
for Drought Tolerance in Cotton Seedlings. Journal of Crop Science Society of America. 46: 2104-2110.

17. Macar T. K., Turan O., and Ekmekci Y. 2009. Effects of water deficit induced by PEG and NaCl on chickpea (Cicer
arietinum L.) cultivars and lines at early seedling stages. G.U. Journal of Crop Science. 22; 5-14.

18. Maye, A. M., and Poljakoff-Mayber A. 1989. The germination of seeds. 4ed. Oxford: ergamon Press.

19. Michel B. E., and Kaufmann M. R. 1973. The osmotic potential of polyethylene glycol 6000. Journal of Plant
Physiology. 51: 914-916.

20. Nagashiro C., and Shibata W. F. 1995. Influence of flooding and drought conditions on herbage yield and quality of
phases bean (Macroptilium lathyroides). Journal of Grassland Science. 41: 218-225.

21. Odoemena C. S. 1988. Breaking of seed coat dormancy in a medicinal plant Tetrapleura tetraptera. Cambridge

Journal of Agricultural Science. 111: 393 — 394.

22. Omid baigi R. 2004. Production and processing of medicinal plants. Astane Ghodse Razavi Publication. 149: 3-397.
(In Persian).

23. Pahlevanpor A. 1995. Phsiological effects of por irrigation condition on snail medics. Msc thesis of Shiraz
University. (In Persian).

24. Prisco J. T., Baptista C. R., and Pinheiro J. L. 1992. Hydration seed Pre-treatment and its effects on germination
under water stress condition. Journal of Revta Brasil Botany. 15: 31-35.

25. Sarmadnia G. h. 1997. Seed thechnology. (translate). Jahad Daneshgahi-e-Mashhad press. (In Persian).

26. Singh K. B., and Saxena M. C. 1993. Breeding for Stress Tolerance in Cool-Season Food Legumes. The Hague, The
Netherlands: Martinus Nijhoff/Junk.

27. Smithson J. b., Thompson J. A., and Summerfield R. j. 1985. Chickpea in grain Legume crops. 312-390.

28. Soltani A., Gholipoor M., and Zeinali E. 2006. Seed reserve utilization and seedling growth of wheat as affected by
drought and salinity. Journal of Experimental Botany. 55: 195- 200. (In Persian).

29. Tobe K., Zhang L., Qiu G. Y., and Shimizu H. 2001. Characteristics of seed germination in five non-halophytic
Chinese desert shrub species. Journal of Arid Environments. 47: 191-20126.



(323U @bio 3 pote) (SLtl pole & 103
VPA-N AL 0 ITAA lials oY 0yles FY il
Yook - FYYe Lo

Journal of Horticultural Science

Vol. 33, No.2, Summer 2019, P. 169-180 s o e
) , , L

ISSN: 2008 - 4730 LA

Investigating the Effects of Drought Stress Induced by Polyethylene Glycol on
Germination of some Indigenous Fenugreek Landraces
(Trigonella foenum- graecum L..)

H. Farhadil- M. Azizi®*- S. H. Nemati®

Received: 12-07-2015
Accepted: 25-06-2019

Introduction: Drought is an event that happens due to lack of rainfall in a period of time. The occurrence of
drought, reduces available soil water, but water losses through evaporation and transpiration is constantly
increasing. The first stage of the plant, which may be faced with drought, is germinating. Since Germination
begins with water uptake, lack of water at this stage in terms of duration and intensity of the stress causes or
reduce germination percentage and germination rate. Because of the heterogeneity of soils in the field and lack
of control of the environmental factors such as drought, laboratory research on the stress is considered. Some of
these methods can be used to study the reaction of the landraces to the solutions from materials polyethylene
glycol. This study aimed to investigate the characteristics of the native population of fenugreek germinating rate
under drought stress conditions and identify landrace was incurred.

Materials and Methods: To investigate the effect of drought stress on germination and seedling growth
characteristics of native landrace fenugreek, an experiment was conducted in a Completely Randomized Design
with three replications in Seed Laboratory of University of Mashhad in 2014. The experiment treatments
consisted of eight landraces of fenugreek of Esfahan, Tabriz, Hamedan, Sari, Challous, Amol, Mashhad and
Yassooj on polyethylene glycol 6000 (PEG 6000) at four levels: (0, 3, 6 and 9 Bar) were replicated three times.
The stress test for the simulation of polyethylene glycol 6000 was used and the amount of material needed to
create each of the stress levels using the formula Michel and Kaufmann respectively. For control treatment
distilled water was used. Landraces seed of fenugreek of Esfahan, Tabriz, Hamedan, Sari, Challous, Amol,
Mashhad and Yassooj purchased. Before the start of the experiment, the seeds disinfest with a three percent
solution of hypochlorite for two minutes to disinfect and then were washed three times with distilled water on
the twelfth day, seeds and traits such as root length and root out the Petri measure.

Results and Discussion: In the study the interactions between landrace and drought, the rate of decline in
most of the traits was related to native populations of fenugreek, Tabriz, Hamadan, Sari, Challous, Amol, Yasuj
and Mashhad, respectively (-9 Bar) compared to control (O Bar). As can be seen, the Isfahan landrace was more
stable in most of the traits due to changes in drought levels. On the other hand, as the drought stress increased,
the percentage and rate of germination of fenugreek seeds decreased. Fenugreek seed germination rate and
percentage with increased drought stress the germination rate under drought stress signifcantly was higher than
the percentage of germinating. The plants grow in different stages react differently to drought show seed
germination and seedling production and a dry condition indicates that the plant is a potential for drought
tolerance but that does not mean that the seedlings start to grow in dry conditions, can continue to grow in the
same conditions.
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