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ABSTRACT 
 

An experiment was carried out using a completely randomized design with three replications on 
germination in kidney bean (Phaseolus vulgaris 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 hydro priming significant on germination percentage, seedling dry weight, and seedling vigour in P 
≤ 0.05. Mean comparison showed that the highest germination percentage (96 %), seedling dry weight (1.52 g) 
and seedling vigour (145.92) were achieved by 24 h hydropriming. 
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Introduction 
 

Kidney bean is most widely cultivated of all 
beans in temperate regions, and widely cultivated in 
semitropical regions. In temperate regions the green 
immature pods are cooked and eaten as a vegetable. 
Immature pods are marketed fresh, frozen or canned, 
whole, cut or french-cut. Mature ripe beans, 
variously called navy beans, white beans, northern 
beans, or pea beans, are widely consumed. In lower 
latitudes, dry beans furnish a large portion of the 
protein needs of low and middle class families. In 
some parts of the tropics leaves are used as a pot-
herb, and to a lesser extent the green-shelled beans 
are eaten. In Java, young leaves are eaten as a salad. 
After beans are harvested, straw is used for fodder. 
Beans are said to be used for acne,bladder, burns, 
cardiac, carminative, depurative, diabetes, diarrhea, 
diuretic, dropsy, dysentery, eczema, emolient, 
hiccups, itch, kidney, resolvent, rheumatism, sciatica, 
and tenesmus. The roots are reported to cause 
giddiness in human beings and animals. Seeds are 
reported to contain trypsin and chymotrypsin 
inhibitors. After eating only a few raw beans 
(Phaseolus vulgaris) or dried beans (P. coccineus), 
three boys, 4 to 8 years old rapidly developed 
symptoms of poisoning, notably sickness and 
diarrhea. Phasin, a toxalbumin destroyed by cooking, 
was considered responsible. All boys had normal 
aminotransferase values and parenteral treatment 
with fluid and electrolytes let to complete recovery in 

12 to 24 hours [1]. They are less known in India, 
where other pulses are preferred. Beans tolerate most 
environmental conditions in tropical and temperate 
zones, but do poorly in very wet tropics where rain 
causes disease and flower drop. Rain is undesirable 
when dry seeds are harvested. Frost kills plant. There 
are both short-day and day-neutral cvs. Excessive 
water will injure plants in a few hours, but some 
black-seeded cvs will grow well in standing water. 
Beans grow best in well-drained, sandy loam, silt 
loam or clay loam soils, rich in organic content, but 
are sensitive to concentrations of Al, B, Mn, and Na. 
Below pH 5.2 Mn toxicity may be a problem. In 
calcareous soils, zinc deficiencies can be serious in 
sandy acid soils, Mg and Mo deficiencies may arise. 
At EC (conductivity) 1500 (EC of saturation extract) 
garden bean yields are decreased by 10%, by 25% at 
EC of 2000, and by 50% at EC of 3500. French or 
snap beans seem more sensitive to Na than many 
other cvs. Temperatures of -5° to -6°C are harmful at 
germination, -2° to -3°C at flowering and -3° to -4°C 
at fruiting. Some cvs withstand short frosts as low as 
-3°C. The optimum monthly temperature for growth 
is 15.6°C-21.1°C, the maximum ca 27°.C, the 
minimum ca 10°C. Blossum-drop is serious above 
30°C, and can completely prevent seed set above 
35°C. Beans are traditionally a subtropical or 
temperate crop. In the tropics they are normally 
found in montane valleys (800-2,000 m). Very few 
beans are grown in hot humid tropics where cowpeas 
fare better. Five different writers give five different 
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pH ranges. Our computer program reported 4.2-8.7; 
average of 144 cases was 6.4. Other values were 5.5-
6.8, 5.5-7.5, 6.0-7.0, and 6.0-7.5. Ranging from 
Boreal Moist to Wet through Tropical Very Dry to 
Wet Forest Life Zones, common bean is reported to 
tolerate annual precipitation of 0.9-42.9 dm (mean of 
217 cases = 12.8), annual mean temperature of 5.7°-
28.5°C (mean of 216 cases = 19.3), and pH of 4.2-
8.7 (mean of 144 cases  =  6-4). This hybrid 
transferred the tepary's tolerance to Xanthosoma 
phaseoli, the casual agent of common bean blight, to 
the Great Northern cultivar of P. vulgaris. Honma 
had been unable to find a useful level of tolerance in 
other beans, and progeny from his interspecific 
hybrid made possible the development of blight 
tolerance in other Phaseolus cultivars around the 
world [2]. This experiment was conducted to effect 
of hydro priming on seedling production of kidney 
bean (Phaseolus vulgaris L.). 
 
Materials and Methods 
 

This experiment was carried out using a 
completely randomized design with three replications 
on germination in kidney bean (Phaseolus vulgaris 
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 10 days. Germination percentage was 

recorded after the 10th 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 (96 %) 
was achieved by 24 h hydro priming and lowest 
germination percentage (86 %) was achieved by 
control treatment (Table 1, Fig 1). 
 
Seedling Dry Weight: 
 

The results showed that the effect of 
hydropriming was significant on seedling dry weight 
in P ≤ 0.05. The highest number of grain (1.52 g) 
was achieved by 24 h hydro priming and lowest 
seedling dry weight (1.23 g) was achieved by control 
treatment (Table 1, Fig 2). 

 
 

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

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

Treatment (Hydro priming time) Germination percentage Seedling dry weight (g) Seedling vigour 
Control 86 b 1.23 c 105.78 c 

12 h 88 b 1.47 b 129.36 b 
24 h 96 a 1.52 a 145.92 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 (145.92) was 
achieved by 24 h hydro priming and lowest seedling 
vigour (105.78) was achieved by control treatment 
(Table 1, Fig 3). 

Increased germination rate and uniformity have 
been attributed to metabolic repair during imbibition 
[3] buildup of germination enhancing metabolites [4] 
osmotic adjustment [5] and for seeds that are not 
redried after treatment, a simple reduction in 
imbibition lag time [5]. Other scientists have given 

excellent reviews on seed priming. The beneficial 
effects of priming have also been demonstrated for 
many field crops such as wheat, sugar beet, maize, 
soybean and sunflower [6,7,8,9] reported that the 
direct benefits of seed priming in all crops included 
faster emergence, better, more and uniform stands, 
less need to re-sow, more vigorous plants, better 
drought tolerance, earlier flowering, earlier harvest 
and higher grain yield. Under field conditions poor 
seed quality not only reduces the final crop stand but 
also delays the onset of germination and adversely 
affects the seedling vigour. Seed quality is 
considered as a major tool of a variety development 
in seed production and breeding process. Seed 
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quality should be taken as a complex of biological 
value and other seed parameters. In the practice the 
expression seed quality is used loosely to reflect the 
overall value of seed for its intended purpose, the 
performance of seed must measure up to the 
expectations of the end user of that seed [10]. 
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