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Table 1. Effect of different treatments on hawthorn seed germination parameters of Crataegus
atrosanguinea.
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sAoELA
Scarification (hr)
olo e dn 0 15 3
Stratification (month)
S0 s 5
Germination percentage (/) Mean ;,<ile
Ja! off 255e 41.1 bed 22.2B
First
Second
N 0f 44.4 b 62.2 a 355A
Third
aoler 0f 48.8 b 66.6 a 385A
Fourth
Sl 0C 37.7B 519A
Mean
(D90 o9 83 L) Llyg, (S35 5:Sibe
Mean daily germination (germinated seed in day)

Js! 0g 0.85f 142e 0.76 C
First
ass 0g 141e 1.59 de 1.00B
Second
N 0g 2.16 bc 2.53ab 1.56 A
Third
aoler 0g 191cd 270 a 154 A
Fourth
Sle 0C 1.58B 2.06 A
Mean

S5 ey

Germination rate (T50)

Ja! 0g 17.75 ab 14.50 abc 10.75C
First
Y, 0g 11.50 cde 13.67 bed 8.39 AB
Second
N 0g 7.50 ef 8.80 def 5.43B
Third
ol O0g 19.08 a 5.62f 8.23 AB
Fourth
Sl 0C 13.95A 10.64 B
Mean

[ DOR: 20.1001.1.16807154.1396.18.2.3.8 ]

+ Means followed with the same letters are not significantly different at 5% level of probability, using LSD test.
1l ane BRI LSD ¢ 5057 70 Jlaial mhas 5o gslel 5l 51 St glacin b oo Sibe 1
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Table 1. Continued.
AL
Scarification (hr)
0 1.5 3
2bow iy
Stratification (month)
S35 sl oY Gle) (Sl
Mean germination time (day)
Ja! 0ft 19.47 a 16.07 b 11.85A
First
pse of 12.60 cd 13.36 ¢ 8.65B
Second
N of 8.71e 10.56 de 6.42 C
Third
ol of 14.29 bc 9.45¢e 7.92B
Fourth
oSilie 0oC 13.77 A 12.36 B
Mean
o s eals
Seed vigor index
Jo! of 103.7 cd 171.2b 91.6 B
First
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Second
N of 48.1 de 64.1d 38.1C
Third
ol of 148.5 bc 2711 a 1399 A
Fourth
5Sibie 0oC 100.5B 166.9 A
Mean

+ Means followed with the same letters are not significantly different at 5% level of probability, using LSD test.
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Table 2. Effect of stratification and chemical treatments of potassium nitrate (KNO3) and
gibberellic acid (GA3) on hawthorn embryo germination of Crataegus atrosanguinea.

bosw dun
Stratification
olas sAsleys s pobeses o oSk
Treatment (mg 1) With Without Mean
S35 des 0
Germination percentage (%)
aals 43.3 def 40.0e 416 C
Control
KNO3 5000 66.6 abc 63.3 a-d 65.0 AB
KNO3 10000 50.0 cde 53.3b-e 51.6 BC
GA3 100 73.3ab 76.6 a 75.0 A
GA3 200 56.6 a-e 53.3b-e 55.0 BC
Sl 58.0 A 57.3A
Mean
(590 o9 838 L) Wy, (S58 Sk
Mean daily germination (Germinated seed per day)
aala 3.12d 3.17d 3.15C
Control
KNO3 5000 4.92 abc 4.72d 4.82 AB
KNO3 10000 3.47 cd 3.81 bed 3.64C
GA3 100 5.12 ab 6.38 A 578 A
GA3 200 4.01 bed 4.24 bed 4.13BC
Sile 4.13BC 447 A
Mean
S8 s e
Germination rate (T50)
aalas 7.00 be 10.63 a 8.81LA
Control
KNO3 5000 5.15¢ 6.52 bc 5.83B
KNO3 10000 6.33 bc 8.05b 7.19B
GA3 100 515¢ 6.54 bc 5.84B
GA3 200 7.25 bc 6.11 bc 6.68 B
Silea 6.17B 757 A
Mean
(080) S35 sl p0¥ Glo) Silis
Mean germination time (day)
aals 8.28¢ 11.50a 9.89 A
Control
KNO3 5000 8.76 ¢ 11.35a 10.06 A
KNO3 10000 8.67¢c 11.02 ab 9.84 A
GA3 100 8.63¢ 10.45 ab 9.54 A
GA3 200 9.71 bc 10.40 ab 10.05 A
il 8.81B 10.94 A
Mean

+ Means followed with the same letters are not significantly different at 5% level of probability, using LSD test.
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Table 2. Continued .
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Treatment (mg 1) With Without Mean
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Seed vigor index
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Mean

+ Means followed with the same letters are not significantly different at 5% level of probability, using LSD test.
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Iranian Journal of Horticultural Science and Technology 18 (2): 129-142 (2017)
Evaluation of Seed Dor mancy and Germination in Hawthorn (Crataegus
atrosanguinea)

M. Eskandari, B. Baninasab, S. Ghobadi and M. Gholami?

Hawthorn is one of the crucial tolerant seedling rootstocks to iron deficiency chlorosis for
quince and pear trees in calcareous soils. In this investigation, owing to double seed dormancy,
low percentage of seed germination and producing seedling rootstocks, two factorial experiments
in a completely randomized design with three replications were conducted to overcome seed
dormancy in hawthorn. In the first experiment, the effect of seed scarification with concentrated
sulfuric acid (98%) in three times period including 0, 1.5 and 3 hours and four warm-cold
temperature treatments on C. atrosanguinea was investigated. In the second one, the germination
of seed embryos of C. atrosanguinea were evaluated under different concentrations of potassium
nitrate (0, 5000 and 10000 mg I") and gibberellic acid (0, 100 and 200 mg I) in vitro. The results
of first experiment showed that the scarification time and temperature treatments, had significant
effects in increasing germination percentage (GP), mean daily germination (MDG), length of
hypocotyl and epicotyl, germination index (GI) and Seed viability index (SVI), and reduced the
germination rate (T50) and mean germination time (MGT) compared to control. The results of the
second experiment indicated that the aapplications of 100 mg I"gibberellic acid, and 5000 mg I
of potassium nitrate significantly increased GP, MDG, GI, SVI and decreased T50 compared to
the control.
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