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ABSTRACT 
Seed size is an important characteristic of seed quality as seed size has directly influences germination rate, emergence 
rate, seed vigor, success of establishment/seedling recruitment and influencing the growth under different environment. 
It is an important focus of selection on the life histories of plants, because seed dispersal, germination and survival can all 
depend on seed size. The seed size and pre sowing treatments often controls the germination and initial seedling growth 
in many tree species. A wide array of different effect of seed size and pre sowing treatment has been reported for seed 
germination in many tree species. Generally, large seeds size gave maximum germination and to produce more vigorous 
seedlings than the small seeds. Pre-sowing treatments are employed for overcoming seed dormancy in many species. Pre-
sowing treatments has been proved to be an effective technique in enhancing seed germination, germination rate, 
uniformity and seedlings growth under both normal and stress conditions and it also decreases labour, cost and time for 
nursery production. 
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INTRODUCTION 
The aim of this paper is to review the effect of seed size and pre-sowing treatments on the germination 
parameters and seedling biomass of some important trees. Seed germination is controlled by many 
internal and external factors. Seed size is one among them. Seed size is an important parameter, which 
influences the germination, growth and biomass of the nursery seedlings and that trend leads to the 
future crop. Sowing of the mixed seed of a species may result in non-uniform density of seedlings, which 
may lead to heterogeneity in the vigour and size of the seedlings. The seed size often controls the 
germination and initial seedling growth in many tree species. Generally, bigger seeds germinate quicker 
and would take lesser duration when compare to that of smaller ones [1,2].  
Nursery is the pre-requisite for raising artificial plantations. The success or failure of plantation can be 
forecasted by inspecting the site of nursery, composition of planting stock and health of seedling in the 
nursery. In the recent year, importance of nursery seedlings has grown immensely because of heavy 
requirements of seedlings for massive afforestation programmes taken up by the government. A well 
planned nursery with time-framed operations, growing genetically improved plants, with abundant 
supply for field planting is, therefore, always essential. The nursery phases are an important part of the 
operation in the cultivation of many tree crops. Keeping the seedling growing in the nursery until they are 
big enough, tougher and more vigorous; reduces the risk of damage or loss of the plant [3]. 
Among various factors responsible for successful plantation programme, use of quality seeds in terms of 
genetic and physical attributes is of paramount importance. The seed size has been found to have a 
marked bearing on the quality of the nursery stock in numerous species. It is therefore, worthwhile to 
determine the optimum seed size for improving the physical quality of the seedlings/growing stock. 
Seed size regulates the germination and subsequent seedling growth in many species [4]. The large seed 
reportedly produces faster germination and initial seedling growth. The seed size usually reflects the 
comparative nutrient pool and energy of a seed which affects the future growth and development. The 
bigger seed size and more seed weight contains more amount of reserve food material in contrast to the 
germinating seedlings of smaller seed size and lesser seed weight which have only small quantity of 

Research Journal of Chemical and Environmental Sciences  
Res J. Chem. Environ. Sci. Vol 6 [1] February 2018: 104-113 
Online ISSN 2321-1040  
CODEN: RJCEA2 [USA] 
©Academy for Environment and Life Sciences, INDIA 
Website: www.aelsindia.com/rjces.htm 

RRRJJJCCCEEESSS   
 



RJCES Vol 6 [1] February  2017                     105 | P a g e      © 2018 AELS, INDIA 

reserve food material to bank upon before it is able to manufacture its own food material by the process 
of photosynthesis [5].   
The rate of germination of some seeds due to their sizes may be attributed to the hard seed coat which is 
an inherited factor of dormancy of such seed and the duration of storage of the seeds and wrong time of 
seed collection. As a result of these factors, it may be necessary to consider the seed sizes of some tree 
species before sowing in the field. Pre-sowing treatment methods are employed for overcoming seed 
dormancy in many species. Its methods have to be adjusted for individual species and seed lots 
depending upon experiment, knowledge, practices and experience [6]. The knowledge of biology and 
physiology of a seed helps in identifying the nature of specific seed problems and probable pre-treatment 
method for breaking seed dormancy [7]. Physical dormancy differs between species, stage of maturity 
and degree of drought; pretreatment must be adjusted consequently. Physical dormancy may be 
overcome by manual scarification of the seed coat by piercing, nicking, chipping, filing or burning with the 
help of knife, needle, hot wire burner, abrasion paper [8], Hot water treatment [9,10] or acid treatment 
(9). Seed treatments are applied to ensure faster and uniform germination rates. 
Effect of seed size on germination parameters  
Seed size regulates the germination and subsequent seedling growth in many species [4]. The large seed 
reportedly produces faster germination and initial seedling growth. The seed size usually reflects the 
comparative nutrient pool and energy of a seed which affects the future growth and development. The 
bigger seed size and more seed weight contains more amount of reserve food material in contrast to the 
germinating seedlings of smaller seed size and lesser seed weight which have only small quantity of 
reserve food material to bank upon before it is able to manufacture its own food material by the process 
of photosynthesis [5]. 
Aguiar and Nakane (11) studied the effect of seed size on germination in Eucalyptus citriodora. The result 
showed that germination capacity and germination energy were lower for smaller seeds.  
Ponnammal et al. [12] reported that in Hardwickia binata, large sized seeds (length 2.6 cm; breadth 0.87 
cm; 100-seed weight 26.37 g) constituted 15-17% of seeds and gave 100% germination, medium sized 
seeds (2.1; 0.76; 24.67) constituted 48-50% of seeds and gave 90% germination and small sized seeds 
(1.7; 0.63; 20.06) constituted 32-34% of seeds and gave 60% germination.  
Arjunan et al. [13] graded the seeds of Pongamia pinnata into large, medium and small sizes and observed 
that large sized seeds germinated better (98%) than medium sized (80%) and small sized seeds (70%). 
Similar observations have been made in Leucaena leucocephala var. K 8 (Sharma and Sood, 1990) and 
Albizia richardiana (Roy and Pathak, 1983). 
Krishan and Singh [14] conducted a trial to determine the effects of seed size on germination of five 
leguminous multipurpose tree species viz., Acacia nilotica, Albizia lebbek, Cassia siamea, Erythrina indica 
and Pithecellobium dulce. Results showed that maximum germination was shown by large seeds in A. 
nilotica, medium sized seeds in E. indica, and small seeds in A. lebbek, C. siamea and P. dulce.  
Shukla et al. [15] assessed the effect of seed size on germination in Acacia nilotica subsp. indica and 
observed that larger seeds showed greater rate and final germination percentage compared with medium 
and small size seeds. The similar observations have been made by Ponnammal et al. [16] in Syzygium 
cumini, Negi and Todaria [2] in Terminalia bellerica and Acer oblongum, Mandal et al. [17] in seeds of 
Acacia nilotica and Manonmani et al. (1) in Pongamia pinnata. 
Harsh et al. (18) studied the effects of seed size on germination of Acacia senegal. Seeds were graded on 
the basis of 100-seed weight into four groups, i.e. A (very heavy), B (heavy), C (light), and D (very light). 
Results showed that germination value was lowest in the smallest seed size (3.33%), while in bolder 
seeds it was 31.4%. Germination energy in all groups was higher up to 5 days of sowing within the groups 
A and B (40.3 and 40.0%) and lowest in group D (15.0%).  
Dagar et al. [19] reported that Salvadora persica and Jatropha curcas had increased germination percent 
with increasing seed weight and seed size. Similarly seeds of Albizia lebbek were also reported higher 
germination percentage, germination energy and germination value for highest weight group [20]. 
Khera et al. [21] reported that seed size in Acacia catechu and Acacia nilotica showed a positive relation 
with the germination and related parameters in laboratory as well as in nursery conditions. In Dalbergia 
sissoo, large seeds in laboratory indicated better germination, while in nursery condition, medium seeds 
performed better. It was also observed that small seeds of Acacia catechu, Acacia nilotica, Albizia lebbek 
and Dalbergia sissoo registered poor germination. 
Cicek and Tilki [22] conducted a study on effect of seed size on germination of Castanea sativa and 
reported that larger seeds had better germination and survival than smaller ones. Similar results have 
been reported in Syzygium molaccense [23], Dipterocarpus macrocarpus (24), Acacia catechu [25], 
Santalum album [26], Syzygium cumini [27], Eucalyptus globulus [28], Cryptocarya alba [29], Azadirachta 
indica [30] and Colophospermum mopane [31]. 
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Singh and Saxena [32] studied the effect of seed size on germination parameters of Jatropha curcas and 
observed that germination and related parameters were positively correlated with seed size in laboratory 
as well as in nursery conditions. Large seeds showed remarkable increment in germination per cent 
(50%), germination speed (100%) and germination energy (72%) over the small seeds in the laboratory. 
This increment in germination and related parameters for large seeds over the small seeds was even 
greater in nursery condition. 
Gurunathan et al. [33] evaluated the influence of size polymorphism on seed and seedling quality 
characteristics of Jatropha curcas at laboratory and at nursery both with fresh and stored seeds. The 
results revealed that bigger sized seed weighing more 100 seed weight, recorded better germination and 
seedling vigour both in laboratory and nursery. In all instances medium and smaller sized seeds followed 
the bigger sized seeds in the quality performance and the seed size exerted a positive association with 
seed quality characters. 
Venkatesh and Nagarajaiah (34) while studying the effect of seed size on germination in Sapindus 
emerginatus (Linn) found that large size seeds possessed higher germination percentage (98%) than the 
medium (80%) and small size seeds (70%). Similar observations were made in Sapindus emerginatus 
(Linn) by Suresha et al. [35]. 
Owoh, et al. [36] determined the effects of seed size on germination and early growth rate of Gmelina 
arborea in Nigeria. The study revealed that there was no significant effect of the seed sizes on seed 
germination. Large size seeds had the highest mean germination value of 80.25%, while medium size 
seeds and small size seeds recorded 56.50% and 35.50% mean values of germination.  
Ahirwar (37) examined the effect of seed size and weight on seed germination of Alangium lamarckii in 
MP, India. The data revealed that the large size seeds gave maximum (76.00%) germination followed by 
medium size (74.00%) and small size seeds characterized by low germination percentage (59.00%). 
Mtambalika et al. [38] evaluated the influence of seed size on seed germination and seedlings quality of 
Afzelia quanzensis in Africa. The seeds were categorized into three groups in regard to their length, small 
(<1.5 cm), medium (>1.5<2.5 cm), and large (>2.5 cm). The study revealed that statistically, there were no 
significant (P >0.05) differences between germination of all the three treatments, although large seeds 
had a higher (94.9%) cumulative germination percentage than the other treatments. 
Mulani, et al. (39) studied the effect of seed size and seed weight on germination of Semecarpus 
anacardium in Maharashtra (India) and observed highest germination percent (68 ± 3.74) for large size 
seeds, which was followed by (63 ± 2.55) for medium size seeds and the lowest germination percentage 
was observed (54 ± 2.92) for the small size seeds. 
Attri et al. (40) standardize seed size and presowing treatments to improve the germination of Sapindus 
mukorossi (Gaertn) under nursery condition at Solan, Himachal Pradesh, India. Among the three seed 
categories, the large sized seed (L3) showed significantly higher germination per-cent (76.13%), 
minimum number of days to initiate germination (19.40) and higher seedling growth and biomass 
attributes. Among the five presowing treatments T4 recorded significantly maximum germination per-
cent (66.22%), minimum number of days to initiate (22.00 days) and complete germination (65.11 days). 
Maximum seedling growth and biomass attributes were recorded at T4 and closely followed by T3 pre-
sowing treatment. The small sized seed and control (T1) recorded poor germination and growth 
attributes thorough out the entire course of investigation. 
In contrast to above studies, no effect of seed size on germination per cent, germination value, days taken 
for germination and early seedling growth of Santalum album [41], Mimosa caesalpiniifolia [42] Tectona 
grandis [20] was found. 
While in other cases, the medium sized seeds have performed better than large sized seeds as in Pinus 
roxburghii [43] Buchanania lanzan (44) and Quercus leucotrichophora (45). Similarly, Murali [46] 
reported after observing 99 species of Western Ghats that seed size was strongly correlated with number 
of days taken to germinate; smaller seeds germinated faster than larger seeds.  
Effect of pre-sowing treatment on germination parameter 
Seeds of many species do not germinate well unless they are exposed to certain conditions. This state of 
not germinating unless the required conditions are met is called dormancy. In the natural environment 
the conditions may be exposure to fire or being eaten by animals. There are several methods of pre-
treating seeds, but knowledge of a few simple techniques is sufficient to get reasonable germination of 
almost all species. 
Seeds of Acacia cyanophylla when treated with H2SO4 led to increased germination as compared to boiling 
water treatment [47]. Similar observations of increased germination have been reported in Sesbania 
rostrata and Sesbania sesban [48] and Bucida buceras [49] seeds when treated with sulphuric acid 
treatment.  
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Al Kinany [50] reported that in Acacia longifolia seeds, germination percentage was maximum when 
seeds were treated with hot water (1000C). Similar observation of hot water treatment (800C) was found 
best for germination of Leucaena leucocephala seeds also (51)Seeds of Leucaena leucocephala were 
soaked in hot water (1000C) and allowed to cool at room temperature resulted into 92% germination as 
compared to conc. H2SO4 for 15 minutes [52].  
Goda [53] reported that seeds of Acacia nilotica when treated with H2SO4 for 90 minutes produced 
vigorous seedlings and higher per cent germination. 
Sharma and Sood [54] found that Leucaena leucocephala var. K8 when treated with concentrated H2SO4 
for 20 min recorded the highest germination (76.7%), followed by dipping in hot water for 5 minutes and 
soaking in tap water for 24 hours (75.3%). 
Marunda [55] in an investigation carried out on the effects of seed pretreatments on the development of 
Acacia auriculiformis and A. holosericea seedlings. Seeds were immersed in hot water for 1 or 5 min, or 
soaked in conc. H2SO4 for 15 or 30 min. The results showed that in Acacia auriculiformis, both soaking in 
H2SO4 for 30 min and immersion in hot water for 5 min produced high germination % and germination 
energy and most of the seedlings showed good height growth, but in case of Acacia holosericea, soaking of 
seeds for 2 minutes in hot water produced best overall results. 
Ruter and Ingram [56] reported that Sophora secundiflora seeds when treated with H2SO4 for longer 
duration showed greater germination. Similar results were also reported by Somarriba and Ferreiro 
(1994) in Enterolobium cyclocarpum. 
Chakraborty et al. [57] reported that the overall performance of nursery raised seedlings (germination 
88%, germination energy 37%, germination time 37.7 days, survival 94%, height 18.2 cm and collar 
diameter 0.77 cm) was better when the seeds of Terminalia bellerica were soaked in conc. H2SO4 for 12 
minutes. Sneh and Verma [58] concluded that a seeds of Grewia optiva when treated with hot water for 24 
hours resulted into higher germination (49.66%). 
Bhagat and Singh [59] reported that seeds of Rubus ellipticus when treated with H2SO4 for 5- 60 minutes 
led to increased germination percentage similar observation of very high germination (81%) in seeds of 
Albizia richardiana was also observed when seeds were soaked in H2SO4 for 10 minutes [60]. 
Kalimuthu and Lakshmanan (61) reported that the Pterocarpus santalinus and Pterocarpus marsupium 
seeds when treated with 40% HCl for 24 hours gave 75.80 per cent and 84.50 per cent germination 
respectively as compared to soaking in hot water for 24 hours or soaking in conc. H2SO4 for 10-15 
minutes where reduced germination was found. Hot and boiling water treatment for 30 minutes in Acacia 
mangium produced maximum germination as compared to tap water at 250C for 3 hours [62]. 
Jerlin and Vadivelu [63] studied the effect of presowing treatments on Acacia mellifera seeds.  Three 
scarification methods, viz. hot water treatment, H2SO4 (200 ml/kg seed) and sand scarification were used 
and the results revealed  that acid treatment for 10 minutes was the best, giving higher germination 
(84.50%) and increased root and shoot length.  
Brahmam et al. [64] reported that when seeds Sapindus mukorossi and Sapindus trifoliatus treated with 
H2SO4 and cow dung slurry stimulated germination and it was reaches 70-82% in Sapindus mukorossi and 
70-78% in Sapindus trifoliatus. 
Padma et al. [65] studied the effect of scarification on germination of Leucaena leucocephala, Albizia 
lebbek and Albizia saman. Three seed treatments were used: mechanical scarification; soaking in hot 
water for 5-20 min; and soaking in H2SO4 for 3-90 min and it was concluded that Leucaena leucocephala 
responded best to the hot water treatment, whereas the other two species responded better when treated 
in H2SO4. Brahmam [66] reported that hot water soaking treatment is an effective and cheap pretreatment 
of raising nursery of Enterolobium cyclocarpum and Hymenaea courbaril.  
Bhardwaj et al. [67] reported that in Robinia pseudoacacia, the seeds germination of about 82% was 
obtained when seeds were treated with H2SO4 for 30 minutes as compared to hot water treatment for 10 
minutes. Similar observation of increased germination percentage (90%) was also observed in seeds of 
Faidherbia albida when treated with sulfuric acid [68]. Kundu et al. [69] reported that seeds of Alstonia 
scholaris, when subjected to cold water soaking for 24 hours and continuous hot water (500C) for 30 
minutes performed most favourable effect on seed germination. 
Sharma et al.[70] evaluated the effect of various pretreatments on seed germination and seedling growth 
of Terminalia bellerica. The seed treatments included soaking in cold or hot water for 24 hours, soaking in 
10, 20, 40, 60 or 80% H2SO4 for 5 or 10 min. The results showed that scarification with 10% H2SO4 for 10 
min gave the most promising results (48% germination compared with 6% in the control non-treated 
seeds, and a total seedling length of 41.9 cm compared with 16.7 cm in the control).  
Sajjan et al. [71] conducted a study to determine an easy and economical method of scarifying subabul 
(Leucaena leucocephala CV K-8) seeds. It was found that seed treated with boiled water for 2 hours 
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recorded (61.50%) germination compared to 24% in control. Quick dip of seeds in H2SO4 for 2 minutes 
recorded (60.50%) germination.  
Sreerama et al. [72] while working on Delonix regia and Cassia fistula and reported that Delonix regia and 
Cassia fistula showed highest germination when treated with H2SO4 for 15 minutes and 30 minutes 
respectively. 
According to Puri et al. [73] when the seeds of Leucaena leucocephala were treated with conc. H2SO4 for 3 
minutes led to maximum germination of 76.67 %. The maximum germination percentage (83%) was 
observed when the seeds of Acacia nilotica soaked in cow dung slurry for 24 hours. Similar observation 
was made by Jinnui et al. [74] in Indigofera pseudotinctoria seeds when treated with 98% H2SO4 for 20 
minutes resulted into highest value of seed germination rate, germination energy and vigor index. 
Gautam and Bhardwaj [44] investigated the effect of pre-sowing treatments on the germination of ban 
oak (Quercus leucotrichophora). The seeds were soaked in cold water for 24 hours or conc. H2SO4 dip for 
10 minutes proved to be effective in promoting germination. The hot water treatment, however, severely 
paralysed the germination under both laboratory and nursery conditions. 
Marimuthu et al. [75] conducted a study to determine better methods of germinating Acacia senegal 
seeds. The treatments used in the study were as follows: cold water soaking for 12 and 24 hours; seed-
soaking in hot water (800C) for 10 minutes; soaking in H2SO4 for 10 and 20 minutes; soaking in cow dung 
extract for 12 hours; and control. Results showed that the H2SO4 treatment for 20 minutes registered the 
highest germination (98%), maximum root and shoot length and total dry weight.  
Parameswari et al. [76] conducted a research trial to break the physical dormancy of tamarind seeds and 
divulged that among various treatments, seed scarification with H2SO4 (200 ml/kg) for 15 minutes 
increased seed germination (67.21%) and all seed quality parameters, i.e. root length (26.0 cm), shoot 
length (28.0) and dry matter production. 
Gonzalez and Navarro [77] reported that Albizia lebbek seeds, when treated with hot water (800C) for 5-
30 minutes germinated best as compared to H2SO4, cold water and untreated seeds. 
Singh and Arunachalam [78] studied the effect of various pre-sowing treatments viz., mechanical 
scarification and H2SO4 for different interval on seed germination of five leguminous tree species viz., 
Albizia arunachalensis, Tamarindus indica, Cassia fistula, Samanea saman and Delonix regia and reported 
that germination percentage varied among treatments, seed sizes and species. Seeds treated with H2SO4 

gave best germination and higher seedling growth parameters. 
Idu and Omoruyi [79] studied the effect of different pre-treatments on germination and seedling 
development of Monodora myristica. Seeds were subjected to different pre-treatments viz. immersion in 
boiling water and chemical treatments and reported that chemical treatment with H2SO4 for 10 minutes, 
alcohol treatment with methanol for 10 minutes and immersing the seeds in boiling water (1000C) for 30 
minutes resulted into high germination percentages - 72, 68 and 67% respectively. The sulfuric acid 
treatment is recommended for effective germination of high quality seedlings of M. myristica. 
Thapa [80] studied the effect of pre-sowing treatments on the germination of Sapindus mukorossi and 
reported that the pre-sowing treatment such as seed immersion in hot water for 3 minutes and soaking in 
cold water for 72 and 48 hours could be used to improve the germination of Sapindus mukorossi. 
Dhanda et al. [81] carried out an experiment to study the effect of pre-sowing treatment under controlled 
condition using seeds of Leucaena leucocephala. The graded seeds were given hot and cold water pre-
sowing treatments and found that hot water seed treatment was much effective for germination 
percentage as well as for the overall growth parameters and biomass production. 
Khera and Saxena [82] reported that conc. H2SO4 for 40 minutes and mechanical scarification enhanced 
the germination of Acacia nilotica substantially. Seeds treated with hot water for 48 hours and alternate 
wetting and drying for 5 cycles also improved the germination. These treatments also increased seedling 
growth and dry weight considerably 
Atencio et al. [83] conducted a pre-germination experiment on Peltophorum pterocarpum and revealed 
that maximum (84%) germination was recorded when the seeds were immersed in hot water at 800C as 
compared to 10 minutes dip in 5% H2SO4. 
Singh et al. [84] studied the effects of pre-sowing treatment on seed germination and seedling growth of 
Zizyphus mauritiana. The result revealed that the greatest seed germination (54.22%), tallest seedlings 
(25.26 cm) and greatest stem diameters (0.54 cm) were obtained in seeds treated with H2SO4 for 10 
minutes. 
Mutha et al. [85] conducted an experiment to determine the effect of (H2SO4) pretreatment to enhance 
germination and seedling vigour of Albizia lebbek at different time interval viz., 10, 15, 20 minutes. All 
pre-treatments significantly increased the per cent germination and germination value of A. lebbek seeds.  
Similar results of increased seed germination and better seedling growth were also reported by Rahman 
et al. (2004) in Pisum sativum seeds. 
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Gbadamosi and Oni [86] treated the seeds of Enantia chlorantha with conc. H2SO4, HNO3 and hot water. 
Seeds treated with conc. H2SO4 showed good germination while the other seeds treated with conc. HNO3 
and hot water failed to germinate. 
Sankhyan et al. [87] used four pre-sowing seed treatment at different intervals in Hippophae rhamnoides 
and Hippophae salicifolia and reported that H. rhamnoides, showed the best response to cold water 
soaking for 6 days which resulted into highest germination (93.33%). Whereas, H. salicifolia recorded 
highest germination and shoot-root length when treated with hot water (800C) for 10 minutes. Ribes 
orientale (Gooseberry) seeds showed 58% germination and 51% germination energy when seeds were 
soaked in  H2SO4 for one minute followed by washing and soaking in  cold water for 24 hours [88]. 
Agboola et al. [89] revealed that Cassia siamea and Albizia lebbek seeds when subjected to sulfuric acid 
treatment resulted in increased germination (90-100%). Similar observations of increased germination 
(92%) in seeds of Paliurus spina-christi and Carpinus orientalis was reported when treated with 98% 
sulfuric acid for 4 hours [90]. 
Gupta and Bhardwaj [91] conducted laboratory experiment to standardize the seed treatment of 
Acrocarpus fraxinifolius for seed germination and introduction of healthy growing stock. Seeds were 
categorized into two classes depending upon their size (large and small). Different seed treatments were 
used, viz., cold, warm (600C) and boiling water treatment for 24 hours, 24 hours and 5 seconds 
respectively, and acid treatment (H2SO4) for 1, 2, 4 and 8 minutes and results showed that seed treated 
with H2SO4 for 8 minutes recorded higher germination percentage and germination value in comparison 
to control and large sized seeds also recorded statistically higher values over small sized-seeds with 
respect to germinability and seedling growth parameters. 
Thapa and Gautam [92] evaluated the effect of hydrochloric acid as pre-sowing treatments in Sapindus 
mukorossi and reported that higher seed germination (90%) was recorded when seeds were soaked in 90 
minutes. It was also reported that among four other pre-sowing treatments (i) 3 minutes in boiled water 
and 48 hours in cold water (ii) 5 minutes in boiled water and 120 hours in cold water (iii) 144 hours in 
cold water and (iv) 120 hours in cow dung slurry, are suggested as an alternative to two acids treatments 
of 70 minutes and 90 minutes dip in hydrochloric acid. 
Shukla et al. [15] carried out an investigation on the effect of pre-sowing treatments on germination and 
initial seedling growth of Albizia lebbek and reported that seed pre-treated with 4 minute boiling water 
followed by 4 hours cold water dip gave significantly better germination and initial seedling growth than 
other pre-sowing treatments.  
Sankhyan et al. [93] conducted a study to determine the effect of pre-sowing treatments on the 
germination of Bani oak (Quercus glauca Thunb.) and reported that the seeds treated with cold water for 
24 hours or conc. H2SO4 for 10 minutes proved to be effective in promoting germination. The hot water 
treatment, however, severely paralyzed the germination under both laboratory and nursery conditions. 
Olmez et al. [94] concluded that the highest germination percentage (77.19%), the best germination rate 
(16 days) and the highest growth rate (69.01%) were obtained from Colutea armena seeds that were 
submerged in H2SO4 for 30 minutes. Similarly, in Cotinus coggygria seeds, when treated with H2SO4 for 20 
minutes gave the highest germination percentage (82.77%) and the highest growth rate (79.37%). 
Beikmohammadi et al. (95) in Iran studied the effect of dormancy type and different pre-sowing 
treatments on seed germination of bladder-senna (Colutea bohsei) and concluded that maximum 
germination percentage (66.25%) and rate (14.9 seeds per day) in 7 days was obtained with 
concentrated (98%) H2SO4 (15 min) and maximum root and shoot length was observed at concentrated 
(98%) H2SO4 (15 min) plus GA3 (100 ppm, 24 hr).  
Similarly, Soliman and Abbas [96] at Giza, Egypt showed that acid scarification for 2 minutes and then 
soaking in hot water at 100°C for 6 minutes was the best method for breaking dormancy of Cassia fistula 
which resulted in an increased germination percentage to 96% and gave high quality of golden shower 
seedlings. 
Abubakar and Muhammad [97] at Nigeria investigated the effects of sulphuric acid and hot water 
treatments on the germination of tamarind (Tamarindus indica) and concluded that the highest 
germination percentage was recorded in seeds treated with 50% sulphuric acid concentration within 60 
minutes soaking period and germination was observed to be enhanced by the effect of sulphuric acid on 
disrupting the seed coats of tamarind. 
Nasr et al. (98) at Iran conducted the study to evaluate the effects of scarification treatments on seed 
dormancy and germination of Acacia nilotica, Prosopis juliflora and Dodonaea viscosa. The highest 
germination was obtained for P. juliflora and D. viscosa acidscarified seeds (80.8%-90.8%) and for 
scarified seeds of A. nilotica (50.2%) boiled in water.  
Abdelrhman et al. [99] at Malaysia studied the germination behaviour of Acacia polycantha sub sp. 
campylacantha after pre- sowing treatments and revealed that seeds pretreated by electric needle gave 
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the highest 60% germination. Both the electric needle and boiling water were effective treatments for 
Acacia polycantha seed dormancy breakage; while soaking in cold water and 50% H2SO4 resulted in 
comparable performance. 
Attri et al. [100] studied the influence of Seed Size and Pre-Sowing Treatments on Germination 
Parameters of Sapindus mukorossi Gaertn under Laboratory Condition. The graded seeds were subjected 
to five different pre-sowing treatments for germination viz., Control (T1) (untreated seeds), Cold water 
treatment for 72 hours (T2), Cow dung treatment for 7 days (T3), Concentrated H2SO4 for 20 minutes 
followed by rinsing under running tap water (T4) and Hot water treatment (800C) followed by 24 hours 
soaking (T5). The results revealed that seed parameters of the Sapindus mukorossi were significantly 
influenced by seed size categories. The weight of 100 seeds was recorded maximum (210.23 g) in large 
size (L3) seed category which is significantly differed from L2 (medium) and L1 (small). However no 
significant difference has been observed among seed viability. The highest germination per cent 
(68.52%), germination capacity (74.07) and germination energy (41.48%) was recorded in concentrated 
H2SO4 for 20 minutes followed by rinsing under running tap water (T4) pre-sowing treatment while the 
lowest germination per cent (56.66%), germination capacity (64.07%) and germination energy minimum 
(30.74%) in T1(control). All treatments were significantly different from each other. The seed size and 
pre sowing treatments often controls the germination and initial seedling growth in many tree species. 
Pre-sowing treatment methods are employed for overcoming seed dormancy and are used not only to 
ensure the rapid germination but it also decreases labour, cost and time for nursery production. 
 
CONCLUSION 
In conclusion, the literature suggests that seed size and pre sowing treatment highly influence the seed 
germination. Large seed size gave maximum germination than the small seeds. Seeds which gave pre 
sowing treatment overcome seed dormancy and enhance germination. The performance of the pre 
sowing treatments depends on the nature of the dormancy present. 
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