
2224 
Advances in Environmental Biology, 5(8): 2224-2227, 2011 
ISSN 1995-0756      
 
 

This is a  refereed journal and all articles are professionally screened and reviewed                                ORIGINAL ARTICLE 
 

Corresponding Author 
Kasra  Maroufi, Young Researchers Club, Shahr-e-Qods Branch, Islamic Azad University, Tehran, 
Iran. 
E-mail: kasramaroufi@yahoo.com 

Effects of Hydropriming on Seedling Vigour in Spinach (Spinacia Oleracea L.) 
 
1Kasra Maroufi, 1Hosseein Aliabadi Farahani and 2Payam Moaveni 
 
1Young Researchers Club, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran. 
2Departement of Agriculture, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran. 
 

Kasra Maroufi, Hosseein Aliabadi Farahani and Payam Moaveni: Effects of Hydropriming on Seedling 
Vigour in Spinach (Spinacia Oleracea L.) 

 
ABSTRACT 
 

An experiment was carried out using a completely randomized design with three replications on 
germination in spinach (Spinacia oleracea L.) seed's at Islamic Azad University Shahr-e-Qods Branch, Tehran, 
Iran in 2011. The factor of study included different time hydropriming (control, 12 and 24 h). The characters 
measured were: germination percentage, seedling dry weight and seedling vigour. The results showed that effect 
of hydropriming significant on germination percentage, seedling dry weight, and seedling vigour in P ≤ 0.05. 
Mean comparison showed that the highest germination percentage (89 %), seedling dry weight (0.023 g) and 
seedling vigour (2.04) were achieved by 24 h hydro priming. 
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Introduction 
 

Spinach is a cool-season crop which should be 
planted in the open ground as early in the spring as 
possible. It can also be planted in the fall or just 
before the ground freezes in early winter. Protect it 
with a mulch of hay, straw or leaves. This crop will 
be ready to use very early the following spring. You 
may also be able to plant during an early February or 
March thaw. For spring planting, weekly sowings 
can be made, the last one 50 to 60 days before hot 
summer weather is expected. One packet of seeds 
plants 25 feet or one ounce of seed plants 100 feet. 
Cover the seeds with 1/2 inch sifted compost and 
firm well. Rows should be 12 to 15 inches apart, and 
plants three to four inches apart in the row. If the 
season is dry, the garden should be thoroughly 
soaked late in the day. During the growing period the 
soil should be kept well loosened and weeds kept 
down. Spinach blight begins as a yellowing and 
mottling of the leaves and eventually halts the plant's 
growth. It is a virus disease transmitted from one 
plant to another by insects. Where it is known to be 
in the neighborhood, the resistant varieties should be 
planted. Spinach is usually harvested by cutting the 
whole plant, but it may also be harvested gradually 
by cutting the outside leaves and allowing the small 
center leaves to continue growing. The drawback to 
this method is that the crinkled leaves are difficult to 
remove without damaging the plant. Plants are 
considered mature when about six or more leaves 
have grown to a length of seven inches. In order to 

preserve the largest possible amount of the vitamins 
and minerals in spinach, the leaves should be washed 
as quickly as possible, without soaking, and dried by 
whirling in a salad basket. Water left on the leaves 
dissolves vitamin C, sugars and minerals, and spoils 
the flavor of the cooked product. To cook heat as 
quickly as possible in a small amount of water then 
reduce the heat and cover, allowing it to steam. The 
spinach is ready to serve after about five minutes or 
as soon as the leaves have wilted. Spinach, especially 
raw, is a very good source of folic acid (vitamin B9). 
Pregnant women need vitamin B9 since not enough 
of it can cause the birth of a baby with spina bifida. 
Spinach leaves are rich in vitamin C and E, which are 
antioxidant. These are supposed to lower risks of 
heart disease, stroke and cancer. The high amount of 
vitamin A in spinach may protect against eye 
degeneration. The potassium helps prevent and 
regulate high blood pressure. Spinach is a leafy green 
vegetable that came originally from southwestern 
Asia and is now grown in most parts of the world. Its 
leaves, which are broad and smooth and about ten 
inches long, make one of the most popular, though 
maligned by children everywhere, of cooked leafy 
vegetables. Spinach is also used raw in salads. 
Though Spinach is most often used as a food, it has 
medicinal value as well. It is well known that 
Spinach is packed with vitamins and minerals. 
Spinach is most often associated with iron content, 
but in reality it has about the same amount of iron as 
most leafy green vegetables. What sets Spinach apart 
is its abundance of Calcium. It is also a great source 
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of Vitamin A, Vitamin C, Vitamin K, and folic acid. 
Spinach is also a good source of Chlorophyll, which 
is known to aid in digestion. Spinach is also rich in 
the carotenoids Beta-Carotene and Lutein. It is a 
good source of the bioflavonoid Quercetin as well, 
giving Spinach anti-oxidant properties in addition to 
its many other benefits. Much research has been done 
on the amazing properties of Spinach. It shows great 
promise as a cancer reducer, having been shown to 
slow the growth of stomach cancer and skin cancer 
cells, and it contains several constituents that have 
been shown to reduce the likelihood of colon cancer. 
Spinach is also used to prevent the bone loss 
associated with osteoporosis and for its anti-
inflammatory properties in easing the pain of 
arthritis. Spinach is good for the heart and circulatory 
system and has energy-boosting properties. Spinach 
has also been shown to improve brain function and 
may reduce age-related cognitive problems. Spinach 
is truly one of nature's most perfect foods. This 
experiment was conducted to effect of hydro priming 
on seedling vigour of spinach (Spinacia oleracea L.). 
 
Materials and Methods 
 

This experiment was carried out using a 
completely randomized design with three replications 
on germination in spinach (Spinacia oleracea L.) 
seed's at Islamic Azad University Shahr-e-Qods 
Branch, Tehran, Iran in 2011. The factor of study 
included different time hydropriming (control, 12 
and 24 h) through the placing seeds was exposed to 
water. After disinfecting, seeds were put in 
disinfected Petri dish. Each Petri dish contained 100 
seeds. Three replicates of 100 seeds were put 
between double layered rolled. The rolled paper with 
seeds was put into sealed plastic bags to avoid 
moisture loss. All of the Petri dish irrigated by 
distilled water. Seeds were allowed to germinate at 

25 ± 3°C for 14 days. Germination percentage was 
recorded after the 14th day. Germination percentage 
was calculated with the following formula:    
 
Germination percentage = Number of germinated 
seeds / Number of total seeds × 100 
 
Also, Seedling vigor index was calculated by the 
following formula: 
 
Seedling vigor index = Germination percentage × 
Seedling dry weight  
 
Statistics Analysis: 
 

Data were subjected to analysis of variance 
(ANOVA) using Statistical Analysis System (Spss) 
computer software at P < 0.05. 
 
Results and Discasion  
 
Germination Percentage:  
 

The results showed that the effect of hydro 
priming was significant on germination percentage in 
P ≤ 0.05. The highest germination percentage (89 %) 
was achieved by 24 h hydro priming and lowest 
germination percentage (79 %) was achieved by 
control treatment (Table 1, Fig 1). 
 
Seedling Dry Weight: 
 

The results showed that the effect of hydro 
priming was significant on seedling dry weight in P ≤ 
0.05. The highest number of grain (0.023 g) was 
achieved by 24 h hydro priming and lowest seedling 
dry weight (0.011 g) was achieved by control 
treatment (Table 1, Fig 2). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Effect of hydro priming on germination percentage in spinach. 
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Fig. 2: Effect of hydro priming on seedling dry weight in spinach. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Effect of hydro priming on seedling vigour in spinach. 
 
Table 1: Means Comparison. 

Treatment (Hydro priming time) Germination percentage Seedling dry weight (g) Seedling vigour 
Control 79 c 0.011 c 0.86 c 

12 h 83 b 0.016 b 1.32 b 
24 h 89 a 0.023 a 2.04 a 

Means within the same column and factors, followed by the same letter are not significantly difference. 

 
Seedling Vigour:  
 

The results showed that the effect of hydro 
priming was significant on seedling vigour in P ≤ 
0.05. The highest seedling vigour (2.04) was 
achieved by 24 h hydro priming and lowest seedling 
vigour (0.96) was achieved by control treatment 
(Table 1, Fig 3). 

Priming may improve germination by 
accelerating imbibitions, which in turn would 
facilitate the emergence phase and the multiplication 
of radical cells [1]. This process is important because 
allows the subsequent development of the embryo, 
especially in seeds characterized by a morphological 
dormancy (immature embryo), like Chamaecyparis 

nootkatensis seeds [2]. In tomato, priming improved 
the germination capacity by increasing endosperm 
volume [3]. The technique of seed priming is 
becoming familiar to farmers in several parts of the 
world, and has now been promoted there on a range 
of crops, for example wheat [4] and maize [5] where 
similar responses to those reported here have been 
found. Equally encouraging results have been found 
for these crops in other countries, and for other crops, 
such as chickpea in India and Bangladesh [6] upland 
rice in India [5] and finger millet in India [7]. In 
many coated seeds, germination and subsequent 
seedling growth can be inhibited by mechanical 
restriction exerted by the seed coat [8]. Priming may 
be helpful in reducing the risk of poor stand estab-
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lishment under filed conditions. The priming 
improved seed performance might be attributable in 
part to the decreased lipid peroxidation and increased 
antioxidative activities during seed imbibitions. 
These results are in accordance with the results of 
other researchers who reported either improvement 
of germination percentage [9]. Also [10] reported 
that, both hydroprimied seeds showed significant 
increase in germination performance. 
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