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Table 1. Specifications of habitats of wild hawthorn genotypes

o)l o .oL"S ole el Native area o dibaie ‘Sl‘L:'él’b‘_ w"
Number  Scientific name of the plant Geographic location
C. microphylla var. - H:501
! microphylla Golestan o N: 37° 02' 50.9" E:55° 05' 15.8"
C. pseudoheterophylla North oy H:1125
2 subsp. turkestanica Khorasan St ol N: 37°30' 55" E:57° 09' 02.1"
" North e H:1125
3 C. assadii Khorasan ~ <=“O%%  N:37°30' 55V E:57° 09" 02.1"
. . H:2285
4 C. atrosanguinea Esfahan oledel N:31° 31" 14" E:51° 22' 20"
s c . Qazvin . H:1745
- songaried s N: 39° 43' 20" E:40° 30’ 58.5"
. . o H:1745
6 C. ambigua Qazvin st N: 39° 43' 20" E:40° 30' 58.5"
7 c . East olmle3 H:1365
meyert Azarbaijan S N: 66° 62' 44" E:43° 21' 87"
8 C. azarolus var. aronia Kurdistan Obws S H:1950

N:36° 13'42"E:46° 19' 28"
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Table 2. Analysis of variance of germination traits of hawthorn seeds under different treatments of seed

dormancy breaking

Slayye (2 Silee
ol 4 Mean Squares
Sources variation 5 polie Al -
e Degree of freedom il _M{a Sl ey
Germination .
Germination rate
percentage
Sulfuric acid S yoid g ] 2 1046.167** 72.42681%
Genotype Sl 95 7 138.685" 21.27439%
Acid x chilling s20Lo purx ! 4 257.389* 22.16111%*
Acid x Genotype O P 14 68.177° 5.56882°
Chilling x s
G sasle 100.47 7.
Genotype e 5 ey 14 00.479 96669
Acid x Chilling x e o o
Genotype e 935 Lo i ! 28 42733 4.29011
Error U 144 5.667 0.5813
Coe.ff1.01ent of o pd Juo )y 45,344 5403
variation (%) i

ao,0 S las il mhaw jo lo g OS] SSolas o

** indicates a significant difference at the level of one percent error probability.
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Figure 1. Effect of interactions of sulfuric acid, chilling period and genotype on germination percentage. The
bars represent the standard error of the means (in 3 replications).
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Figure 2. Effect of interactions of sulfuric acid, chilling period and genotype on germination rate. The bars

represent the standard error of the means (in 3 replications).
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Abstract

Given the medicinal and ornamental properties of Hawthorn (Crataegus spp.), and given that there
are some problems in its propagation, which is due to the hard cover of the seeds and immature
embryo, working out techniques that can facilitate the process of seeds’ germination is of great
import. Thus, the present study sought to identify the best method for the purpose of breaking the seed
dormancy of 8 species of native hawthorn of Iran. The study was carried out as factorial with a
completely randomized design and had three replications. The first, second and third factors were,
respectively species of Hawthorn in eight levels, sulfuric acid in three levels (half and an hour versus
non-treated (control) and chilling treatment in three levels (90, 105 and 120 days, respectively). The
results showed that the highest percentage of germination (32%) and germination rate (9.1 day™) were
obtained under the interaction of sulfuric acid treatment for one hour, followed by a 120-day chilling
period in C.turkestanica, which had a significant difference with other treatments. It is concluded that
hawthorn seeds have deep endocarp and physiological dormancy. The interaction of Sulfuric acid
treatment and moist chilling play an important role in increasing the percentage and speed of

germination of Hawthorn seeds.

Keywords: Sulfuric acid, Seed dormancy, Germination percentage, Cold stratification
Highlights:

1. Achieving the best way to break the dormancy of Hawthorn seeds in different species and
genotypes.
2. Shortening the seeds’ germination time.
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