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Table 1. Results of soil physical and chemical properties of experimental location
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Table 2. Analysis of variance measured traits
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(V) o3, 2 220.111 == 1.802** 6.917 == 7.174 ==
(M) S lane 3 17.037 ™ 0.141ns 7.793 7.944 +
(VxM) cesS Lasmexd, 6 11.37" 0.098ns 1.103™ 0.659 "
(e)las 24 10.667 0.095 0.711 0.349
CV(so,0) il puis oy 3.55 4.07 16.17 10.96

ns, * and **: not significant, significant at 5% and 1% respectively
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Table 3. Mean compared of the measured traits
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Weight seedling vigor index (gr)

©2)
V1 945a 7.35b 5979a 5912 a
V2 87.17b 8a 4461 c 4506 b
V3 94.67 a 7.32b 5.205 b 5.766 a
M1 94 a 7.38a 5.023b 5.407 b
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V3 M4 93.33 ab 7.46¢cd 5.973 abc 7.232 a
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Source of variation df Plant height Number of grain on pod Seed protein Grain yield
(V)3 2 23909.06 ™ 8.247™ 7.433™ 4610770.4**
(P) Kies! 110.15™ 0.09 ™ 55.202 ™ 110991.922 "
(VoP ) Siasl b, 8 61.43 " 0.138 "™ 0.552 ™ 24034.122 ™
(] 28 56.03 0.061 0.063 110543.871
CV(ao,0) 0l s o 1191 4.67 1.32 14.33

«ns

Aoy Sy g oo m mhaw (o e S (5l S pae Gl Sy g
ns, * and **: not significant, significant at 5% and 1%, respectively
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Table 5. Mean compared of the measured traits

;Lo (o gHlw) a3 gy g5l ML Ho dilo ofaws (G0 y0) &ild puig (LS 50 p S glus) ailod o ,Slos
Treatments Plant height (cm) Number of grain on pod Seed protein (%) Grain yield (kg ha™)
)
V1 38.91b 45¢c¢ 18.02b 2166 b
V2 108.94 a 5.974 a 1943 a 2934 a
V3 40.7b 5.378 b 194 a 1858 ¢
Sigosl
P1 61.66 ab 5.233 ab 16.57 e 2166 a
P2 59.87 b 5.233 ab 17.34d 2239 a
P3 68.53 a 5.233 ab 18.37¢c 2371 a
P4 60.46 b 5.267 ab 19.94b 2405 a
P5 63.71 ab 5434 a 22.82a 2416 a
Sooaly %08,
V1pl 38.56¢C 4.367 h 15.65 k 2013 ¢c
V1p2 38.26 ¢ 4.317h 16.67 j 2140 ¢
V1p3 40.83¢c 4.55 gh 17.89h 2247 be
V1pd 37.3c 4.4h 19.35f 2274 be
V1p5 396¢C 4.867 fg 21.42c 2153 ¢
V2pl 108 b 6.167 a 17.26 i 2828 ab
V2 p2 101.96 b 6.067 ab 1741 2860 ab
V2 p3 122.26 a 5.967 abc 18.68 g 2860 ab
V2 p4 101.36 b 5.867 abcd 19.95e 2982 a
V2 p5 111.1ab 5.803 abcd 23.87a 3143 a
V3pl 38.43c 5.167 ef 16.81 1656 ¢
V3 p2 394¢c 5.123 ef 17.95h 1718 ¢
V3 p3 425¢ 5.433 de 18.55¢ 2006 ¢
V3 p4 42.73 ¢ 5.533 cde 20.52d 1960 c
V3 p5 40.43 ¢ 5.633 bed 23.17b 1950 ¢

Al o e BB BB ws ps iy Jleiz| e jo S0ls glasals sz geil ulul 5 e ;50 aline By, b cadall)l sla Sl
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.
(p3s3y =P5) 5 (Sdewcdlissnsl =P4) (59, Slalgus =PB) ((Glaiias] ZP2) (ol 9y =P1) — (331 13, =V3) 5 (IS 3, =V2) (D81088 .Y =V1)
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Introduction

Some techniques such as seed priming and exogenous applications before and during cultivation are
effective on yield. Seed priming is one of the methods in seed enhancement that is used for increasing the
germination of seeds and improving seedling growth. Seed priming increase seed activity, germination
percentage, germination rate under different environmental conditions, it also decrease mean germination
time. Deficit nitrogen is one of the main factors decreasing plant growth. Result showed that seed priming
with Rhizobium increased grain yield in bean cultivars. Zinc is one of the essential micronutrients for the
growth and human and animals activities. Zinc can contribute in cellular processes such as defense against
free radicals, electron transmit, Auxin and protein biosynthesis, cellular reproduction and reproductive
growth. Salicylic acid is a common plant-produced phenolic compound having key roles such as stomatal
movement, seed germination, ion absorption, and responses to environmental stresses. The exogenous
application of SA helped the activation of a range of plant defense genes, increased resistance to infection;
decreased damages caused by exposure to ultraviolet light and ozone and improved drought tolerance in
plants. The current paper studies the effect of different solutions and seed priming treatments on germination,
agronomic and quality characteristics of red bean genotypes.

Materials & Methods

In order to evaluate the effect of different treatments including solution and seed priming on
germination, agronomic and protein characteristics at red bean genotypes, an experiment was carried out at
laboratory and field. The research carried out as factorial experiment based on completely randomized design
at laboratory and randomized complete block design with three replications in field conditions at 15 Km
Arak road-Tehran in 2011. Factors were three red bean genotypes including Goli, Akhtar and D81088 and
five levels of priming including control, distilled water, zinc sulphate, salicylic acid, and Rhizobium
Leguminosarum Biovar Phaseoli in field conditions. At laboratory conditions, 25 bean seeds were planted in
Petri dish as on paper. At field, bean seeds were planted 15 cm apart in 5-m rows, with a 40-cm spacing. At
final harvest 2.4 m? was harvested from the middle of each plot and the grain yield was evaluated. The data
were subjected to analysis of variance using MSTAT-C. Means were compared using Duncan's Multiple
Range Test at P=0.05.
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Results & Discussion

Results showed that maximum germination percentage (94.67%) were record for Akhtar cultivar. The
interaction effect of treatments showed that, the highest germination percentage (94%) was obtained from
Goli cultivar along with solution of water distilled.

The effect of cultivar on daily germination rate was significant. The maximum daily germination rate
(seed per day) was observed from Goli cultivar. Seed treatment with solution of salicylic acid and Rhizobium
increased radical length and seedling weight vigor index traits. Treatment with salicylic acid and Rhizobium
increased radical length by 17.9 and 13.8% compared with seed priming with water distilled. It seems that
salicylic acid by adjusting the physiological process can increase radical length. The maximum seedling
weight vigor index (6.39 g) was recorded for seed treatment with Rhizobium solution. Rhizobium produced
cytokinin and therefore can increase cellular division, seedling weight and seedling weight vigor index. The
maximum number of grain per pod (5.97) was recorded for Goli cultivar. Seed priming with zinc sulfate,
salicylic acid and Rhizobium increased protein percentage by 1.8, 3.37 and 6.25% compared with control,
respectively. The interaction effect of treatments showed that, the highest protein percentage (23.87%) was
obtained from seed priming with Rhizobium in Goli cultivar. Seed priming with zinc sulphate, salicylic acid
and Rhizobium increased grain yield in three genotypes more than priming with water distilled. Goli cultivar
was the best in daily germination rate, plant height, and number of grain per pod, seed protein amount and
grain yield traits; compared to other genotypes. Seed priming with Rhizobium, salicylic acid and zinc
sulphate increased grain yield by 10.3, 9.9 and 8.6 %, compared to the control, respectively.

Conclusion

In general, results showed that the maximum of seedling weight vigor index (7.23 g) was record for
Akhtar cultivar along with seed treatment with Rhizobium solution. The maximum grain yield (3143 kg/ha)
and protein percentage (23.87%) was observed in Goli cultivar and Rhizobium priming.
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