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Article Info ABSTRACT

Article type: Background and Obijectives: Small-fruited cherry (Prunus microcarpa
Full Length Research Paper  C_A.M.) from the Rosaceae family is a valuable species found in the semi-
arid forests of the Irano-Turanian region, playing significant ecological
N . roles in these environments. However, factors such as changes in land use,
ért"?'e history: livestock grazing, fires, and fruit harvesting have led to habitat destruction
eceived: 08.07.2024 . . - .
Revised: 10.23.2024 for this species. There_fc_)re, the restoration of_ thege hab_ltats _through
Accepted: 10.23.2024 afforestation and the efficient production of seedlings is crucial. Given the
low germination rate of Small-fruited cherry seeds due to challenging
natural germination conditions, this study aimed to explore methods to
Keywords: break seed dormancy and assess the germination characteristics of this
Cold stratification, species.
Germination speed,
Seed dormancy,
Seed vigor index,
Small-fruited cherry

Materials and Methods: In late August 2022, mature Small-fruited cherry
fruits were collected from 10 healthy shrubs of similar dimensions in
Kandrag, located 35 km from Khalkhal city. The seeds, both with and
without endocarps, were subjected to cold stratification in moist sand at
5°C 1 for 0, 3, 4, and 5 months in four replicates of 50 seeds each.
Following the stratification period, the seeds were transferred to a growth
chamber with a relative humidity of 65% and a temperature of 251 °C.
Seed germination was monitored daily for 60 days, with germinated seeds
considered those that emerged from the planting bed (sterilized sand).
Germination percentage, rate, early seedling growth, and vigor index were
assessed at the end of the experiment, which was structured as a factorial
design in a completely randomized design.

Results: Data analysis revealed a significant interaction between cold
stratification and the presence of endocarps on all germination traits of
Small-fruited cherry seeds at the 1% and 5% significance levels. Seeds
without pretreatment of cold stratification did not germinate under natural
conditions, with or without endocarps. The germination period lasted
25 days, with seeds lacking endocarps and undergoing five months of
cold stratification displaying a quicker germination process. The highest

AR



germination percentage (50.50%), germination speed (1.58 n/d), root
length (2.85 cm), stem length (3.54 c¢cm), and vigor index (324.3) were
observed in seeds without endocarps subjected to five months of
stratification. Seeds with endocarps and a five-month cold period also
exhibited acceptable germination percentages (38%) and vigor index (241.5).

Conclusion: Overall, with an extended stratification period, all investigated
traits improved for seeds both with and without endocarps. While seeds
without endocarps displayed superior germination traits, the time-
consuming and costly process of endocarp removal suggests using seeds
with endocarps and a five-month cold stratification treatment for efficient
seedling mass production in nursery settings.

Cite this article: Rostamikia, Younes, Jahani, Yousef, Mackizadeh Tafti, Maryam, Fekri Qomi,
Somayeh, Hamzeh, Behnam. 2024. Effect of pretreatment of cold stratification on seed
germination characteristics and early growth of Small-fruited cherry seedlings. Journal of
Wood and Forest Science and Technology, 31 (2), 131-147.
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Figure 1. The location of Kandaragh Khalkhal forest reserve.
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Table 2. Results of analysis of variation stratification on germination traits of seeds with and removal
endocarp of Prunus microcarpa.
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Figure 5. Cumulative germination percentage of small-fruited cherry seeds without endocarp under the
influence of pretreatment of cold stratification.

¥y



VFeY Y b)l.o.».s XY 0,95 (SN g 9 (5,9U8 g pale b gy Ay puls

—— with endocarp - 3 month CS
—e— with endocarp - 4 month CS
—a— with endocarp - 5 month CS

40 -
35 A
30 A
25 A
20 A
15 ~
10 A

Cumulative germination (%)

5
0

4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

day

g 6NN Jles i S bl awy b byl G54l e Ao s —F S

Figure 6. Cumulative germination percentage of small-fruited cherry seeds with endocarp under the influence
of pretreatments of cold stratification.
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Figure 7. Comparison of the main effect of interaction of pretreatment of cold stratification x with and without
endocarp on the speed germination of small-fruited cherry seeds.
same letters in the columns indicate a non-significant difference at the 5% error level.
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Figure 8. Comparison of the main effect of interaction of pretreatments of cold stratification x with and
without endocarp on root length of small- fruited cherry seedlings.
same letters in the columns indicate a non-significant difference at the 5% error level.
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Figure 9. Comparison of the main effect of interaction of pretreatments of cold stratification x with and
without endocarp on shoot length of small-fruited cherry seedlings.
same letters in the columns indicate a non-significant difference at the 5% error level.
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Figure 10. Comparison of the main effect of interaction of pretreatments of cold stratification x with and

without endocarp on seed vigor index of small-fruited cherry seedlings.
Same letters in the columns indicate a non-significant difference at the 5% error level.

VFE



Ol Sod g LS sokuwry (g [ v (Fdilga Olho p dpw (g lT MY o i 41

P33 Fote wm ok od L3 Sl £
05 5 S5l O seods Sl 2 dlesy B (st;u‘l
35 g Slgt (nl s 0358 plonil ol Kile3T ks
03 bl e sl A5 Gl s s el 5o
35 oalizal e li( g IS LY wiusy b oA 5l okl
3 S S5 035 O30l e L3 Eas cpl s
5 b b sl Sl i 4l ez
0533 SRl P L L LA Gl Dlie s s &
Ml sl b wlie lesT 05 e asle
0Ll 53 35 Sove 5 ole 0 51 5 GY5b (baeysa
Ot PLl ey sl tasn 5o U s 4o s
b S s ool sl gy eows Ll S
Ay S8 5 Wbl Sd e LSS LS 5 s L

By gy ol Calises sees g sladle &

1.Mozafarian, V. (1998). Plant Dictionary
of Iran, Farhang Moaser Publications,
Tehran, Iran, 740p.

2.Khanhasani, M., Sagheb Talebi, KH.,
Khodakarami, Y., & Safari, H. (2016).
The role of soil and physiographic factors
on morphologic parameters of Cerasus
microcarpa C.A. Mey. in Kermanshah
forests. Iranian J. of Forest and Poplar
Research. 24 (2), 227-235. [In Persian]

3.Mozaffarian, V. (2012). Identification of
medicinal and aromatic plants of Iran.

Farhang moaser Publishers, Tehran.
1444p.

4.Sabeti, H. A. (1976). Forests, trees, and
shrubs of Iran. Yazd University

publishing, 735p.
5.Rostamikia, Y., Fattahi, M., & Sefidi, K.
(2020). Relationship of growth components

of Bladder Senna (Colutea Persica
Boiss.) with soil and physiographic
factors in Kandiragh forest reserved
of Khalkhal- Ardabil province. Ecology
of Iranian Forests. 5 (18), 32-40.
[In Persian]

Y¥O

IS (5 Ao

wl;\‘) 6(.&).4\4 A ua:;.."..o 4_9)&: L),:'.ﬁ_}j.l DL

bl () (S Sl oesdle
sl e Dldin s dmes SO
ol 3L sl £ cpl Sl Slis s s
Qok o2 5 Ay L = s - (523l s 0593
oo o 3l Rl Sal e Slhe cata g
A ekidlesl s IISLY clales
s SO Ll 53 Gl Slie
5 Sl e (Gl hoss 03 VL &S
Dm0 amile oAl S0 A

DL \) L&dl.@.:f g_)}l.b )‘JS.TM\ cMde.i f}lﬁﬂ
ax S| § goe 3 Al adls s @ as e bl 3

6.Kim, G. M., Ko, C. H., Chung, J. M,
Kwon, H. C., Rhie, Y. H., & Lee, S. Y.
(2024). Seed Dormancy Class and
Germination Characteristics of Prunus
spachiana (Lavallée ex Ed. Otto) Kitam.
f. ascendens (Makino) Kitam Native to
the Korean Peninsula. Plants, 13, 502.

7.Garcia-Gusano, M., Martinez-Gomez, P.,
& Dicenta, F. (2004). Breaking seed
dormancy in almond (Prunus dulcis
(mill.) D. A. Webb). Scientia
Horticulturae. 99, 363-370.

8.Shun-Ying, C., Chien, C. T., Jeng-Der
Chung, J. D., Shyong Yang, Y., & Kuo,
S. K. (2007). Dormancy-break and
germination in seeds of Prunus
campanulata (Rosaceae): role of covering
layers and changes in concentration of
abscisic acid and gibberellins. Seed
Science Research. 17 (1), 21-32.

9.Wang, G., Baskin, C. C., Baskin, J. M.,
Yang, X., Liu, G., Ye, X., & Huang, Z.
(2021). Morphophysiological dormancy
synchronizes timing of seed germination
of two alpine species of Meconopsis on



VFeY Y b)l.m.s XY 0,95 (SN g 9 (5,9U8 g pale b gy Ay puls

the Tibetan Plateau to beginning of
growing season. Environmental and
Experimental Botany. 187, 104473
https://doi.org/10.1016/j.envexpbot.202
1.104473.

10.Baskin, C. C., & Baskin., J. M. (2014).
Seeds ecology, biogeography, and
evolution of dormancy and germination.
Academic Press, San Diego.

11.Pipinis, E., Milios, E.,
Mavrokordopoulou, O., & Gkanatsiou,
C. (2012). Effect of Pretreatments on
Seed Germination of Prunus mahaleb L.
Not Bot Horti Agrobo. 40 (2), 183-189.

12.1liev, N., Petrakieva, A., & Milev, M.
(2012). Seed dormancy breaking of wild
cherry (Prunus avium L.) seeds.
Forestry Ideas. 17 (1), 28-36.

13.Ghayyad, M., Kurbysa, M., & Napolsy,
G. (2010). Effect of endocarp removal,
gibberelline, stratification and sulfuric
acid on germination of Mahaleb (Prunus
mahaleb L.) seeds. American-Eurasian
J. of Agricultural & Environmental
Sciences. 9 (2), 163-168.

14.Baskin, C., Milberg, P., Andersson, L.,
& Baskin. M. (2000). Germination
studies of three dwarf shrubs (Vaccinium,
Ericaceae) of Northern Hemisphere
coniferous forests. Canadian J. of
Botany. 78 (2), 1552-1560.

15.Shahi-Gharahlar, A., Zamani, Z., &
Khdivi-Khub, A. (2008). Effects of
sulfuric acid and moist Chilling on
dormancy breaking of some subgenus
Cerasus wild genotypes. The 6th
Congress of Horticultural Sciences of
Iran on July 22, 2008, Gilan University.
Iran. pp. 45-51. [In Persian]

16.Sekhavati, N., Hosseini, S. M.,
Akbarinia, M., & Rezaei, A. (2013).
Effects of Cold Stratification Duration
on Germination of Cerasus mahaleb (L.)
Mill Seeds with and Without Coat.
Iranian J. of Natural Resources.
65 (4), 431-438.

17.Biglarbeigi, M. R., Kouch Pideh, N., &
Mashallah Pour, M. (2008). Document
for the development of natural resources
and watershed management in the
horizon of 2025. Pouneh Publications,
Tehran, Iran, 43p.

V¥F

18.International Seed Testing Association
(ISTA). (2008). International rules for
seed testing. Seed Science and
Technology. 13, 300-520.

19.Enescu, V. (1991). The tetrazolium test
of viability. In: Tree and shrub seed
handbook. Zurich: International Seed
Testing Association ISTA (Chapter 9).

20.Panwar, P., & Bhardwaj, S. D. (2005).

Handbook of practical  forestry:
Agrobios (India).
21.Sheikh, A. H., & Abdul Matin,

M. D. (2007). Seed morphology and
germination studies of Dalbergia sissoo
Roxb. At nursery stage in Bangladesh.
J. of Agriculture and Biological
Sciences. 3 (1), 35-39.

22.Vashisth, A., & Nagarajan, S. (2010).
Effect on germination and early growth
characteristics in sunflower (Helianthus
annuus) seeds exposed to static
magnetic field. J. of Plant Physiology.
167 (2), 149-156.

23.Cetinbas, M., & Koyuncu, F. (2006).
Improving germination of Prunus avium
L. seeds by gibberellic acid, potassium
nitrate and thiourea. Horticultural
Science, 33 (3), 119-123.

24.Wawrzyniak, M., Michalak, M., &
Chmielarz, P. (2020). Effect of different
conditions of storage on seed viability
and seedling growth of six European
wild fruit woody plants. Annals of
Forest Science. 77, 58.

25.Upadhaya, K., Mir, A. H., & Iralu, V.
(2018). Reproductive phenology and
germination behavior of some important
tree species of Northeast India National
Academy of Sciences, India Section.
Biological Sciences. 88 (3), 1033-1041.

26.Baskin, Carol C., & Jerry Baskin, M.
(1998). Seeds: ecology, biogeography,
and, evolution of dormancy and
germination: Elsevier.

27.Kim, D. H. (2019). Practical Methods
for Rapid Seed Germination from Seed
Coat-Imposed Dormancy of Prunus
yedoensis.  Scientia  Horticulturae.
243, 451-456.

28.Wen, D., Hongcun H., Aiju, M., Jie, M.,
Liuyong, X., & Chunging Zhang, C.
(2018). Rapid evaluation of seed vigor


https://doi.org/10.1016/j.envexpbot.2021.104473
https://doi.org/10.1016/j.envexpbot.2021.104473

Ol Sod g LS sokuwry (g [ v (Fdilga Olho p dpw (g lT MY o i 41

by the absolute content of protein in
seed within the same crop. Scientific
reports. 8 (1), 5569.

29.Baskin, C. C., & Baskin, J. M. (2004). A
classification system for seed dormancy.
Seed Science Research. 14, 1-16.

30.Fang, S., Wang, J., Wei, Z., & Zhu,
Z. (2006). Methods to break seed
dormancy in Cyclocarya paliurus
(batal) iljinskaja. Scientia Horticulturae.
110 (3), 305-309.

V¥V

31.Buijs, G. (2020). A perspective
on secondary seed dormancy in
Arabidopsis thaliana. Planning Theory.
9, 749.

32.Yamauchi, Y., Ogawa, M., Kuwahara,
A., Hanada, A., Kamiya, Y., &
Yamaguchi, S. (2004). Activation of
gibberellin biosynthesis and response
pathways by low temperature during
imbibition of Arabidopsis thaliana seeds.
The Plant Cell. 16 (2), 367-378.






