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Table 1. Analysis of variance for temperature and priming effects on some germination characteristics of

Hibiscus sabdariffa
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Table 2. Mean comparison of interaction effects of seed priming and temperature on some germination
characteristics of Hibiscus sabdariffa
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P.B,
Controlaals 0°¢ 0¢ o - o
ZnS0y s, Sligw 0.37° 19 0.22" 0.2° 0.9
Humic Soage o 8.36% 17¢ 15" 3,73 26.6"
14 ACld
$3) Syt oz 1.40° 3 0.42" 0.6¢ 17"
Hu+ZnSO, ' '
L Ly .
Yoskl 1.04° 3 0.25" 0.65° 15"
P.B,
Controlsals 30.01° 64° 30.32f 3.15° 1936.1¢
ZnSO04 5, lilges 33.05° 68° 15.25¢8 491° 1030°f
i |
HUmMIC Soages s 50.36" 79° 47.57¢ 3.64% 3741 44
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In each column means with the same letter don’t have significant differences.
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Table 3. The slicing of different seed primings at each temperature on some characteristics of Hibiscus

sabdarifta
NI L
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S, * ** are: no significant, significant at 5% and 1%, respectively
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Table 4. Analysis of variance for planting dates and seed priming effects on characteristics of Hibiscus

sabdariffa
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Sy Syl x 5l Gy,
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Table 5. Comparisons of means for the effect of planting date on some characteristics of Hibiscus sabdariffa
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s Gyl L GlalS ah, Seese ol
o (K38 Slogas Seue b g oS (5900 58

& 5 Al
GEale] Lulys o ol plas Ghagh ol @ls
By gaead 42,0 A (il slp Les o e
obod )3 Sl b Jele caeype Laylyh )0 rimen
S50 Al 5 059 haid Sl ole 5 wlao
VO 5k L) wianl YO cils 7,6 ggemme ;o 09
OeSlee b) Stgead )| ¥ g (Gogendos VAP (slos o35,
S50 Slao yias ;0 ((wgmadw YVY slod 039, 1O
VO cals )b @ s ) g F R o2
(gendas VPN slos 059, 10 (2S0les L) (235958
ool Lo 4 Yo gaoge ol cde ol lis
Ol aibioe pos S Ll o alys, sbes lavwgie
Oy S oo al I Gblim.:Lo)| o S gl
Sooge el S 5 as 50 Iuld o el e
@ Blo 5 )y Sbe p Lid &5 g gy, g
slles plo g on NS WL b b
Sl las gl s Dol Slas plu gl Siesl
Lol cal ol L alls g5 o5 Lol
OSlbe 4 C w0 Sl
Bl b QSeYlgie 5 dg9ed axg Les alle cpais
G s 38 el sy el
S s Sy S e Gl
L 3 L5 o 3,5 8153 215 5 s
205 sl Gl L Ceules 4 4y

039 Ot (F J3az) 00,5 ssnline aile Sis
(il YO) Jsl cls &, 50 ol Jlade oy yieS
0 Jgo2) ais svalive (5l pxe S
Jedo s ol3 sl laal pas o oo Hhaia
5 Jsl <iS &b 5o Syl ez g bl s 0L
Lmoidzé)aéu@ﬂlfj)pijgﬂueafﬁjo
Wiged ;0 a8l Sis 59 Lol cdes Yo 5l cad
olS 055 ey S (IS jeb 4 il (gl
G |y axalS haiul cal (Sew Congs LS 2l
5 Oalu)) wwo I3 o)blre o lgp (S o
Syly alfn Wb a8 Lelse 51 S (Ve e o) an
argi 9,50 adlaie o CiS (go81 o olS S sl
el s sl ol o] age cils &b w085 13
OIS 9 sly 5 sy S 0590 Job n ST L eloe
3fbes  wiilgiee s Jolse ple s Ll o
Y . . . s é -
OhBes 5 glogs wiag ) aril Sie plalS codS
Syt Slye @i ek i s (VY
B el alfl 5 plse slaplil 4 in
¥ . . (e
(Ohlen g gael) 3980 jlw aelight g jlitin
20,5 dBle 5 59 ielidl cel a0 as (Y40
Al 0,8 (Y2V8) o)) 926)-?'-“ ooyl o
Slgo 5 ol iz Gl e (35 slr 0 Soosen

W05 g 5 59 el ¥l el am S o g plds

' Ribaut

* Niroomand Tomaj

> Omidi

a4 e e
Sanjarimijani



ARy
ey 0ez 53 Soes] y alie (Sl jloud g Pl 095 CulS lag yU (o) 1]y K0R g jous

il plgy 250 Clls )b el oY (ml bol > ax o
omb ol a0 b aS 00l Ol (g,9b adlais

&bw
Abdul Baki, A.A. and Anderson, J.D. 1973. Vigor determination in soybean by multiple criteria.
Crop Science, 13: 630-633. https://doi.org/10.2135/cropscil973.0011183X001300060013x

Akbari Avandari, S. 2017. Effect of priming by iron sulphate and hydropriming on germination
characteristics Hibiscus sabdariffa under salinity stress. Thesis submitted in partial fulfillment
of the requirements for the degree of Master of Science in Seed Science and Technology.
Institute for Higher Education ACECR Kashmar Branch. [In Persian with English Summary].

Akramghaderi, F., Kashiri, H. and Abolhasani, K. 2005. Effects of different sowing dates on seed
vigor of soybean. Journal of Agricultural Science and Technology, 9: 35-42. [In Persian with
English Summary].

Akramghaderi. F., Latifi. N., Rezaei, J. and Soltani, A. 2003. Effects of planting date on the
phenology and morphology of three cotton cultivars in Gorgan. Iranian Journal of Agricultural
Science, 34(1): 221-230. [In Persian with English Summary].

Akramghaderi, F., Soltani, E., Soltani, A. and Miri, A.A. 2008. Effect of priming on response of
germination to temperature in cotton. Iranian Journal of Agricultural Science and Natural
Resources, 15(3): 1-15. [In Persian with English Summary].

Ansari, O., Choghazardi, H.R., Sharif Zadeh, F. and Nazarli, H. 2012. Seed reserve utilization and
seedling growth of treated seeds of mountain rye (Secale montanum) as affected by drought
stress. Cercetdri Agronomicein Moldova, 45(2): 43-48. https://doi.org/10.2478/v10298-012-
0013-x

Azad, H., Fazeli-nasab, B. and Sobhanizadeh, A. 2017. A Study into the effect of Jasmonic and
Humic Acids on some germination characteristics of rosselle (Hibiscus sabdariffa) seed under
salinity stress. Iranian Journal of Seed Research, 4(1): 1-18 [In Persian with English Summary].
https://doi.org/10.29252/yujs.4.1.1

Bayat, M., Rahmani, A., Amirnia, R. and Alavi Siney. S.M. 2014. Determine the best method and
time of priming of Echinacea purpurea seed in vitro and pot conditions. Iranian Journal of Seed
Sciences and Research, 1(1): 1-15. [In Persian with English Summary].

Behzadi, M., Vakili Shahrbabak, M.A. and Koduri, M. 2014. Study of the most appropriate sowing
date of Roselle (Hibiscus sabdariffa L.) as medicinal plant in urban green space in Kerman city.
The 1st National Conference on Stable Agriculture and Natural Resources, 30th January 2014.
Iran. (In Persian).

Emam, Y.M. and Niknejad, M. 2004. An Introduction to the Physiology of Crop Yield. 2nd ed.,
Shiraz University Press. 571p. (In Persian).

Flores, J. and Briones, O. 2001. Plant life-from and germination in a Mexican inter-tropical desert:
effect of soil water potential and temperature. Journal of Arid Environment, 47(4): 485-497.
https://doi.org/10.1006/jare.2000.0728

Ganjali, A., Parsa, M. and Amiri-Deh-Ahmadi, S.R. 2011. Determination of cardinal temperatures
and thermal time requirement during germination and emergence of chickpea genotypes (Cicer
arietinum L.). Iranian Journal of Pulses Research, 2(2): 97-108. [In Persian with English
Summary].

Ghassemi-Golezani, K., Chadordooz-Jeddi, A., Nasrollahzadeh, S. and Moghaddam, M. 2010.
Effects of hydro-priming duration on seedling vigour and grain yield of pinto bean (Phaseolus
vulgaris L.) cultivars. Journal of Notulaec Botanicae Horti Agrobotanici Cluj-Napoca, 38(1):
109-113.




YWAA /090 0 ko [ it Jlw [yl ol 0 sl gy

Ghassemi, G. and Esmacilpour B., 2008. The effect of salt priming on the performance of
differentially matured cucumber (Cucumis sativus) seeds. Journal of Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 36: 67-70.

Ghassemi, G., Aliloo, A.A., Valizadeh, M. and Moghadam, M. 2008. Effects of hydro and

osmopriming on seed germination and field emergence of lentil (Lens culinaris Medik). Journal
of Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 36(1): 29-33.

Hardegree, S.P. 2006. Predicting germination response to temperature I. cardinal-temperature
models and subpopulation-specific regression. Annals of Botany, 97(6): 1115-1125
https://doi.org/10.1093/aob/mcl071

Harris, D. 2006. Development and testing of on-farm seed priming. Advanced Agronomy, 90: 129-
138. https://doi.org/10.1016/S0065-2113(06)90004-2

Harris, D., Rashid, A., Miraj, G., Arif, M. and Shah, H. 2007. Priming seeds with zinc sulphate
solution increases yield of maize (Zea mays L.) on zinc-deficient soils. Field Crops Research
102: 119-127. https://doi.org/10.1016/j.fcr.2007.03.005

Heydecker, W. and Coolbear, P. 1977. Seed treatments for improved performance survey, an
attempted prognosis. Seed Science and Technology, 5: 353-425.

International Seed Testing Association. 2010. International rules for seed testing, the germination
test. Chapter 5: 1-57.

Javadzadeh, S.M., Rezvani Moghaddam, P., Banayan-Aval, M. and Asili, J. 2018. Assessment of
required growing degree days for phenological stages of roselle (Hibiscus sabdariffa L.) Based
on BBCH-scale in different cropping systems. Journal of Agroecology, 10(2): 372-389. [In
Persian with English Summary].

Javadzadeh, S.M., Rezvani Moghaddam, P., Banayan-Aval, M. and Asili, J. 2017. Cardinal
temperatures for germination of roselle (Hibiscus sabdariffa L.). Iranian Journal of Seed
Research, 3(2): 130-141. [In Persian with English Summary].
https://doi.org/10.29252/yujs.3.2.129

Kader, M.A. and Jutzi, S.C. 2004. Effect of thermal and salt treatments during imbibitions on

germination and seedling growth of sorghum at 42/19°C. Journal of Agronomy and Crop
cience, 190: 35-38. https://doi.org/10.1046/7.0931-2250.2003.00071.x

Khaef. N., Taghvaei, M., Sadeghei, H. and, Niazi, A. 2011. Effect of light and temperature on seed
germination of Calotropis procera L. Journal of Rangeland, 5(1): 16-26. [In Persian with
English Summary].

Khalili muselo, S. 2013. The Influence of different humic acid and phosphorus fertilizer levels on
qualitative and quantitative characteristics of roselle (Hibiscus sabdariffa). Thesis Submitted for
the Degree of M.Sc. in the field of Agroecology. University of Zabol. [In Persian with English
Summary].

Khan, A.A., Tao, K.L., Knypl, J.S., Borkowska, B. and Powell, L. E. 1978. Osmotic conditioning
of seeds: Physiological and biochemical changes. Acta Horticulture, 83: 267-278.
https://doi.org/10.17660/ActaHortic.1978.83.35

Maguire, J.D. 1962. Speed of germination, aid in selection and evaluation for seedling emergence
and vigour. Crop Science, 2(2): 176-177.
https://doi.org/10.2135/cropscil962.0011183X000200020033x

McClintock, N.C. and Tahir, LM.E. 2004. Hibiscus sabdariffa L. In: Grubben GJH, Denton OA,
editors. Vegetables / Legumes. Wageningen, Netherlands: PROTA.

McDonald, M.B. 2000. Seed Priming: 287-325. In: Black, M. and Bewley, J.D. (Eds). Seed
Technology and Its Biological Basis. Sheffield Academic Press, Sheffield, UK, 428p

Mir, B.G., Ravan, S. and Asgharipour, M. 2011. Effects of plant density and sowing date on yield
and yield components of Hibiscus sabdariffa in Zabol region. Advances in Environmental
Biology, 5(6): 1156-1161.




ey 0ez 53 Soes] y alie (Sl jloud g Pl 095 CulS lag yU (o) 1]y K0R g jous

Moosavi, S.R. 2012. The effect of sowing date and plant density on yield and yield components of
Roselle. Journal of Medicinal Plants Research, 6(9): 1627-1632. [In Persian with English
Summary]. https://doi.org/10.5897/JMPR11.1318

Mousavi, S.K., Pezshek Poor, P. and Shahvardi, M. 2006. Weed population response to chickpea
(Cicer arietinum L.) variety and planting date. Water and Soil Science (Journal of Science and
Technology of Agriculture and Natural Resources), 40: 167-176. [In Persian with English
Summary].

Nasrolahizadeh, A. 2013. Effect of light, temperature, salinity and drought on seed germination of
Hibiscus sabdariffa and improvement of seed threshold to salinity and drought stresses under
laboratory conditions. M.Sc. Thesis in Natural Resources Engineering- Desert Regions
Management. Shiraz University. Pp. 118. [In Persian with English Summary].

Niroomand Tomaj, M., Jami Al-Ahmadi, G., Zamani, H. and Riasi, A. 2012. Effects of sowing
date and plant density on yield and yield components of Grass Pea (Lathyrus sativus L.) in
Birjand Region. Journal of Crop Production and Processing, 2(3): 57-66. [In Persian with
English Summary].

Omidi, H., Soroushzadeh, A., Salehi, A. and Ghezeli, F. 2005. Evaluation of priming
pretreatments on germination rape seed. Agricultural Science and Technology, 19(2): 1-10. [In
Persian with English Summary].

Rajabiun, S. 2017. Effect of seed priming on germination and early seedling growth Malva
sylvestris under salt stress. Thesis submitted in partial fulfillment of the requirements for the
degree of Master of Science in Seed Science and Technology. Institute for Higher Education
ACECR Kashmar branch. [In Persian with English Summary].

Ribaut, J.M., Betran, J., Monneveux, P. and Setter, T. 2009. Drought tolerance in maize. In
Handbook of maize: its biology. Springer, New York, NY. pp. 311-344.
https://doi.org/10.1007/978-0-387-79418-1_16

Sanjarimijani, M., Sirousmehr, A.R. and Fakheri, B. 2016. The effects of drought stress and humic
acid on morphological traits, yield and anthocyanin of Roselle (Hibiscus sabdariffa L.). Journal
of Agroecology, 8(3): 346-358. [In Persian with English Summary].

Soltani, A., Zeinali, E., Galeshi, S. and Latifi, N. 2001. Genetic variation for and interrelationships
among seed vigor traits in wheat from the Caspian Sea Coast of Iran. Seed Science and
Technology, 29: 653-662.

Taghvaei, M. and Ghaedi, M. 2010. The impact of cardinal temperature variation on the
germination of Haloxylon aphyllum L. seeds. Journal of Ecology and Field Biology, 33(3): 187-
193. https://doi.org/10.5141/JEFB.2010.33.3.187

Thomas, R.O. and M.N. Christiansen. 1971. Seed hydration - chilling treatment effects on
germination and subsequent growth and fruiting of cotton. Crop Science, 11: 454-455.
https://doi.org/10.2135/cropsci1971.0011183X001100030045x

Valdiani, A.R., Hassanzadeh, A. and Tajbakhsh, M. 2005. Study on the effects of salt stress in
germination and embryo growth stages of the four prolific and new cultivars of winter rapeseed
(Brassica napus L.). Pajouhesh and Sazandegi, 66: 23-32. [In Persian with English Summary].

Younis, M.N.A., Hasanee, A.R.A. and El-Bialy, D.M.A. 2008. Plant growth, metabolism and
adaptation in relation to stress conditions. Reversal of harmful NaCl-effects in lettuce plants by
foliar application with urea. Australian Journal of Crop Science, 2(2): 83-95.




LN

Iranian Journal of Seed Research, 2020, 6(2): 95-109 YesonUnivrsty

Research Article

Effect of Early Planting Dates and Different Treatments of Seed Priming
on Germination and Seedling Establishment of Roselle

(Hibiscus sabdariffa)
Mohammad Ghayour', Majid Taherian® *, Sadegh Baghban®, Saeed Khavari’
Extended Abstract

Introduction: The effect of environmental factors on the developmental stages of a plant causes the
planting date to vary from one region to another. Temperature is a very important factor in the maximum
percentage germination and germination rate. Priming improves germination rate, brings about the uniformity
of germination and reduces seed susceptibility to environmental factors. The purposes of this experiment
were to study the effects of priming treatments at different temperatures on the germination characteristics of
Hibiscus sabdariffa under laboratory conditions, to investigate priming treatments on different planting dates
and to compare early planting dates on the farms.

Materials and Methods: The experimental study was carried out as a factorial experiment in a
completely randomized design with four replications in the Laboratory of Seed Technology of Kashmar
University Jihad. The first factor is five primings (Concentrations of ZnSO, (10 mM), Humic acid (2.5 cc)
and the combination of Humic acid and Zinc sulfate, Biological materials (Pota Barvar 2), no treatment
(control) and the second factor is five levels of temperature: 10, 12, 14, 16 and 18 °C. Field studies were
carried out in Agricultural and Natural Resources Research Center of Kashmar in three separate experiments
in 2018. The research was carried out in a completely randomized block design with three replications on
three planting dates (March 25", April 15", and May 4", 2018). In each experiment, priming treatments were
applied similarly to field experiments.

Results: The results of the current experimental study showed that temperature, priming and temperature
interaction with priming had a significant effect on all the traits studied. The highest percentage and rate of
germination were observed at 18 'C and priming with Pota Barvar 2. The results also showed that planting
date had a significant effect on all the traits studied in the field experiment. Priming showed a significant
difference only in stem fresh weight. The interaction effect of priming and planting date was not significant
for the traits studied. The highest germination percentage was obtained on April 15’s planting date. By
planting later than March 25 to 15 April, a decrease of 74% was observed in the rate of germination. Among
priming treatments, the combination of Zinc Sulfate and Humic acid showed a significant superiority,
compared with other treatments.

Conclusion: The findigns suggest that due to the high sensitivity of seed germination of sour tea at low
temperatures, the planting date in each area should be carefully chosen so that it does not coincide with
temperatures below 18 °C.

Keywords: Seedling establishment, Temperature, Germination rate, Length vigur index, Plant medicinal

Highlights:
1- Evaluation of the effect of seed priming treatment at different temperatures on germination
characteristics of Roselle under laboratory conditions.
2- A different priming treatment leads to increases in germination characteristics of Roselle.
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