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Table 1. The effect of different methods of dormancy breaking on the characteristics of Althaea officinalis L.
seed germination indices

MS Sl o u.:ful..a
> LA . ’~L~A
mieke T sl SO o b e Sy
s.o.v < Sl ST G T bl aan, el aelS awls
df. Germinati Germination Mean Germination S‘ R S .dl' F. h D
ermination rate germination  percentage tem oot cedling r§s .ry
Index . length  length  length  weight weight
time
e 9 42008.8** 578.1* 124.4* 1259.6™ 0.95** 0.54* 271" 296* 0.013*
treatment
Uas
E 20 1795 22.4 33 110 0.03 0.03 0.23 0.51 0.002
ITOr
e 21.6 25.1 20.3 23.6 8.51 10.6 14.85 17.84 16.31

CV (%)

* % Significant at 5 and 1% probability levels, respectively.

do 0V il mhaw (8l pe s

5% (Sl Dlet Sl gl Lot eSiles aglie Y 9o

Table 2. Comparison of means for dormancy breaking treatments on marshmallow seed germination

N o o osle Jsb Jsb Jsb So S
oLy Sxlez e s ol Siler we s 5L L5 Ls Ls
Slos Sl Germination e Germination T e e e
Treatment  Germination rate M_eanv percentage Stem Root Seedling Frf:sh D_ry
Index (seed/day) germination (%) length length length weight weight
time (day) (cm) (cm) (cm) (8 (&
1 1713 b 49d 20.2a 333D 1.27e 0.90f 1.75d 2.40e 0.154e
2 154 b 49d 20.2a 30b 1.42de  1.12¢f  2.02d 2.92de  0.185de
3 1233 Db 11.3¢cd 94b 36.6b 1.72cd  1.63cd  2.85c 3.52cde  0.233cd
4 149.6 b 14.1c 7.6b 31.6b 1.87bc  1.65cd 3.00c 390cd  0.253cd
5 109.3 b 11.5¢cd 89D 36.6b 2.10b 1.87bc  3.45bc  4.27bcd  0.280bc
6 129b 13.2cd 7.8b 86.6 a 2.85a 2.17ab 4.50a 5.32ab  0.354ab
7 4333 a 40.1a 2.5d 783 a 2.92a 2.25a 4.65a 5.62a 0.372a
8 400.6 a 447 a 22d 31.6b 2.62a 1.87bc  3.97ab  4.65abc 0.310abc
9 140 b 26.4b 43 cd 36.6b 2.02bc  1.68cd  3.15bc  3.97cd  0.261cd
10 1423 b 17.1¢c 6.7 bc 333D 2.10b 1.40de 2.97c 3.75cd  0.249cd

A3l s o gre BT 05z g Kby (yaiw ;2 ;0 S jiin pné By >
Non-common letters in each column indicate a significant difference.
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1) Control, 2) Removal of seed coat, 3) Removal of seed coat +500 (mg/lit) Gibberellic acid, 4) Removal of
seed coat +1000 (mg/lit) Gibberellic acid, 5) Removal of seed coat +0.1% potassium nitrate, 6 Removal of
seed coat +0.2% potassium nitrate, 7) Removal of seed coat +30 min sulfuric acid, 8) Removal of seed coat
+60 min sulfuric acid, 9) 30 min sulfuric acid, 10) 60 min sulfuric acid
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Short Research Article

Evaluation of dormancy breaking and germination improvement
methods in Althaea officinalis

Hamideh Khalaj”
Extended Abstract

Introduction: Althaea officinalis L. is one of the most important plants of the Malvaceae family which is
used in traditional medicine and as a drug to treat the disorders of digestive and respiratory systems. The
fresh seeds of Althaea do not have a good growth potential. This experiment was performed to evaluate the
different methods of seed dormancy breaking on the improvement of 4. officinalis L. seed germination.

Materials and Methods: An experiment was conducted in a completely randomized design with three
replications at the agricultural laboratory of Payame Noor University Tehran, Shahriar Center in 2017. The
experimental treatments included 10 treatments (control, seed coat removal, seed coat removal + gibberellic
acid (500 and 1000 ppm), seed coat removal + potassium nitrate (0.1 and 0.2%), seed coat removal + sulfuric
acid (30 and 60 minutes), sulfuric acid (30 and 60 minutes).

Results: The results showed that the highest germination index with averages of 433.3 was observed in
seed coat removal + 30- minutes of sulfuric acid treatment. The highest germination rate (44.7 seed/day) was
observed in seed coat removal + 60-minute sulfuric acid treatment. The highest germination percentage
(86.6%) was observed in seed coat removal+ 0.2% potassium nitrate treatment. Also, the highest mean
germination time (20.2 day) was observed in both control and seeds coat removal treatments. The highest
plumule and seedling length and fresh and dry weight were observed in seed coat removal + 30 and 60-
minute sulfuric acid, and seed coat removal +0.2% potassium nitrate treatment, without significant
difference. The highest radicle length was obtained in seed coat removal +30- minutes sulfuric acid treatment
and seed coat removal + 0.2% potassium nitrate treatments.

Conclusion: Since all three sulfuric acid, potassium nitrate and gibberellic acid treatment along with seed
coat removal treatment significantly affect the measured traits compared with control. It may be suggested
that A. officinalis L. seed has a type of physical and physiological dormancy and seed dormancy breaking
treatments (especially 30- minutes sulfuric acid) can be used to increase germination the fresh seeds of this
plant.

Keywords: Gibberellic acid, Sulfuric acid, Potassium nitrate, Germination index, Althaea officinalis L.
seeds

Highlights:

1- In A. officinalis plant, removal of seed coat using chemical treatments is very effective in applying seed
dormancy treatments.

2- Development of A. officinalis seed cultivation and propagation is possible by applying seed dormancy
breaking methods.
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