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Abstract 

Leucaena leucocephala is a tree species used for several agricultural purposes in 

Mediterranean region. The seeds of these species exhibit dormancy causing delayed 

germination.  A series of experiments evaluated the effects of various treatments on 

the germination of leucaena leucocephela  L. seeds. Germination of fresh seeds was 

46% but it was improved (to about 70%) by mechanical scarification using sand 

paper. A germination of about 60% was obtained when dry seeds were pre-chilled at 

4 C̊ for 2,3 and 4 weeks prior to germination  that various storage periods of pre-

chilling had no influence upon germination enhancement of seeds. Exposure of seeds 

to -18 C̊ inhibited germination in comparison to the control. There was no significant 

increase in germination percentage after cold treatment. Maximum improvement 

being achieved when seeds were kept dry under alternating cold/ warm temperatures 

for 8days at two day intervals prior to germination, since germination percentage 

increased to 73%. A significant promotion was recorded when seeds treated with 100 

mg/l GA3 prior to germination and that pre-chilled treatment improved germination 

percentage compared with those un-chilled the maximum (70%) at 100 mg/l of 

GA3.The effect of nutrient media on seed germination was studied on MS and B5 

media  after being stored for one week in refrigerator (at 4°C) or in the freezer (-

18°C). The germination percentage of Leucaena seeds cultured on MS medium 

showed a significant increase over the control for those stored one week at 4°C, when 

the effect of B5 medium on seed germination was found to be similar to the control 

(50%) for seeds stored one week at 4°C. These results demonstrate that alternating 

temperatures (cold/warm) provide faster and highest germination percentage and 

could be secured at low cost which would be adequate to large scale treatment of 

Leucaena leucocephala seeds. 

   سزخهصانى

رذخم ثزوس هزا . رسزخذو شدشح انهيىسيُب نلاغشاض انضساػيخ في ػذح يُبطق يٍ زىض انجسش الاثيط انًزىسظ

اخشيذ ػذح ردبسة نًؼشفخ . انُىع في طىس انسكىٌ يًب يسجت اَخفبض قبثهيزهب ػهً الاَجبد رسذ انظشوف انطجيؼيخ

، واصدادد هزِ انُسجخ %48ثهغذ َسجخ اَجبد انجزوس غيش انًؼبيهخ . ربثيش ثؼط انًؼبيلاد ػهً اَجبد ثزوس انهيىسيُب

ثهغذ َسجخ الاَجبد نًذح يىييٍ، ثلاثخ او اسثؼخ ايبو  و4في زبنخ خضٌ انجزوس اندبفخ ثذسخخ زشاسح . ػُذ رخذيش انجزوس

وقذ رجيٍ ػذو . انًقبسَخ اَخفضذ َسجخ الاَجبد يقبسَخ يغ يؼبيهخ (و18-)روس في دسخخ زشاسح الا اٌ خضٌ انت% 60

.   وخىد ػلاقخ يؼُىيخ ثيٍ فزشح انخضٌ ػهً دسخبد انسشاسح انًُخفضخ وثيٍ َسجخ الاَجبد

 Key words: Leucaena leucocephala,seed germination, Pre-chilling, mechanical scarification, GA3, MS 

medium, B5medium. 
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 8نزىاني ونًذح رى انسصىل ػهً اػهً َسجخ اَجبد ػُذيب خضَذ انجزوس اندبفخ ػهً دسخبد زشاسح ثبسدح ودافئخ ػهً ا

دسخخ انجزوس ػهً  كًب كبَذ هُبنك صيبدح يؼُىيخ في َسجخ الاَجبد ػُذ خضٌ .قجم اخشاء ػًهيخ الاَجبد (يىو 2/2)أيبو 

اظهشد انُزبئح ثبٌ %. 100قجم صساػزهب ػهً انىسظ انغزائي او ارا رى رُقيؼهب في يسهىل اندجشنيٍ ثزشكيض و 4زشاسح 

انجبسدح وانذافئخ ػهً انزىاني اػطذ َسجخ اَجبد اػهً واسشع يٍ انًؼبيلاد الاخشي، وهزِ اسزؼًبل دسخبد انسشاسح 

 . انطشيقخ يٍ انُبزيخ انؼًهيخ رؼزجش سههخ وغيش يكهفخ ولارسزبج انً خهذ ػُذ اكثبس انُجبد ػهً يسبزبد واسؼخ

Introduction 

Leucaena leucocephelais a plant known as the miracle tree because of its worldwide 

success as a long-lived and highly nutritious forage tree, and for its wide assortment of uses 

compered to all tropical legumes [5].In addition   it can provide shade and erosion control, 

capability of surviving in dry regions with poor quality soils because of its nitrogen 

fixating capability [1,2], it has the ability of being cultivated around roadsides and 

industrial areas for decorative intentions [3]. The wood, leaves and twigs have a medicinal 

value [4].The success of plantation program largely depends on prompt, germination of 

seeds, growth parameters and even on the containers in which seeds are sown [5].Seed 

germination is a critical reproductive stage. Seeds of L. leucocephala were rubbed with 

sand paper to soften the seed coat [6]. It was reported increased percentage of germination 

in leucaena with grind stone scarification and nicking[7].Villiers [8] suggested that soaking 

of L. leucocephela  seeds in 70 ̊C water for 20 min is effective treatment to break seed 

dormancy and enhanced seed germination of this species.  Soil erosion and loss of soil 

fertiustity and finally the lands are getting barren, researchers have shown that declines in 

soil fertility due to land degradation can be checked and soil sustainability can be 

maintained by planting nitrogen fixing tree species like Leucaena leucocephala[9].   

Present investigation was made to find the suitable method to germinate l.leucocephala 

seeds in low costs. Thus using legumes as alternative fodder resources for livestock (where 

cost of concentrated feed is a limiting factor in Iraq) is prerequisite for improvement and 

development of livestock.  Besides using this tree as immediate plantations is essential for 

stability of soils and protects the country from unexpected cyclone and  other natural 

calamities. 

Materials and Methods 

Plant material 

Seeds of L. leucocephala were obtained from mature trees grown in the gardens of Al-

Nahrain  University. All germination tests were conducted at 25°C in controlled 

environmental chamber using 9 cm diameter glass petri dishes lined with 1 sheet of filter 

paper, four replicates of 25 seeds each were used and 10 ml of distilled water was added to 

each dish. Germination counts were made daily. Seeds were considered to be germinated 

when the radical was emerged from the seed coat [3]. The data obtained was subjected to 

the statistical analysis. 

In an attempt to study the effect of seed size upon germination, seeds were separated into 

three classes, large (9*5mm), medium (7*4mm) and small (6*3.5mm). The average weight 

of one seed of each class was 62.7, 43.7 and 26.6 mg for the large, medium and small 

respectively. Germination tests of the three classes separately indicated that size, in 

general, has no effect on germination. 
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Attempts were made to increase the germination of leucaena seeds (using seeds of nearly 

similar size) a number of chemical and physical treatments were tried including:- 

1. Effect of mechanical scarification using sand paper or cutting the seeds with hand pruner 

at the end opposite the micropyle. 

2. Pre-chilling treatments: seeds were put in refrigerator at 4°C or in a deep freezer at -

18°C for 2,3 and 4 weeks, or subjected to alternating temperature (4°C / 25°C) for 8 days at 

2 / 2 day intervals. 

3. Pre-chilling the seeds for one week at 4°C and soaked for 24hrs. with gibberellic acid 

(GA3) using concentrations of 50, 100 and 150 mg/l prior germination. 

4. Pre-chilling the seeds for one week at 4°C or -18°C prior to germination on MS or 

B5nutrient medium.  

Results and Discussion 

The response of Leucaena leucocephala seeds to mechanical scarification is shown in 

Table (1). The table indicated that there is a significant increase (p ≤ 0.05) in germination 

percent of seeds scarified with sand paper (69%) but not with that of hand pruners (48%) in 

comparison to the control. These results show that germination was improved when the 

seed coats were damaged. The restricting effect of the seed coats on gas exchange is one of 

the factors imposing dormancy on the seed which can be released by cut or scratches the 

coat. In this respect, it was showed that oxygen is necessary for the enzyme oxidation of 

endogenous germination – inhibiting substances in the embryo tissues [8,10].On the other 

hand, the effect of seed coats on water absorption during germination is also important in 

terms of seed dormancy. Other investigators support the present evidence that seed coats do 

provide a substantial although not total barrier to water uptake necessary for germination 

[11, 12, 13]. 

Table (1): Effect of mechanical scarification on germination percentage of  Leucaena leucocephala 

seeds. 

 

Days 

 

Control 

Treatment 

Scratched with sand    paper Nicked with hand pruner 

2 8 24 13 

3 14 33 26 

4 18 42 40 

5 26 50 46 

6 38 66 46 

7 47 69 48 

LSD 0.05 8.25 * 9.69 * 8.04 * 

Germination of Leucaena seeds as affected by pre-chilling temperature is presented in 

fig.1. The figure illustrates that seeds kept dry in refrigerator at 4°C for 2,3 or 4 weeks, 

their germination was 60,55 and 60% respectively. However, seeds stored in freezer at -

18°C for the same periods and under similar conditions germinated very poorly (30, 20 and 

20% respectively) in comparison to the refrigerator treatment and to the control as well. 

These results suggested that very low temperature -18°C probably delay the physiological 

changes which occur within the embryo during cold storage at higher temperature 4°C and 

delay production of germination stimulators [14]. Furthermore, the present data figure (2) 

indicated that various storage periods of pre-chilling had no influence upon germination 
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enhancement of Leucaena seeds. Possible explanation for this behavior is that seeds might 

require only certain period of cold temperature before germination achievement [15]. 

Further experiment was conducted where the seeds kept dry under alternating temperature 

(4 / 28 °C) at 2/2 days interval for 8 days. The data in figure (1) indicated that number of 

germinated seeds increased to 73% in comparison to 48% of control. These results 

probably related to the differential sensitivity of the various enzymes and their precursors 

within the embryo to alternating temperatures[10], and probably be that the pre-chilling 

plays a vital role in the number of days that will result in the highest percentage 

germination [16]. 

 
 

Fig (1): Germination percentage of Leucaena leucocephala seeds as affected by cold storage treatments 

and alternating cold / warm temperatures prior to germination under control condition. 

 Thereby supporting the results from the first test reported earlier in the present paper,  

Leucaena has an impermeable seed coat, which could breaks down after exposure to cold 

or fluctuating cold / warm storage temperature over a period of time to allow germination 

as shown in fig. 2. It was reported that, breaking dormancy of pistachio is probably related 

to the chilling treatment, and that chilling is concerned with food mobilization and their 

transfer to the embryo [15]. Food transfer to the embryo resulted in the development of 

sufficient osmotic and imbibitions forces to enable the embryo to overcome the mechanical 

resistance of seed coats.  

Fig (2): Germination of  Leucaena seeds as affected by alternating temperature (kept dry in 

refrigerator at 4 / 28 °C at 2/2 days interval for 8 days). 

The effect of exogenous application of gibberellic acid (GA3) on seed germination 

enhancement is shown in Table (2). Which shows that seed germination was higher when 

the test was conducted under laboratory conditions than at constant temperature? The table 

also showed that pre-chilled treatment rose germination percentage of the seeds over those 

of un-chilled. It was reported earlier that gibberellins are apparently absent from un-chilled 

dormant seeds but became detectable after 6 weeks of chilling at time seeds were able to 

germinate. The effectiveness of GA3 in breaking dormancy and accelerating germination 

0

20

40

60

80

100

control temp. 4°C temp. -18°C alt. Temp.4°C -28 °C

2weeks

3weeks

4weeks

G
e

rm
in

at
io

n
%

 

 

Treatment 

57 



  

Journal of Biotechnology Research Center                                                       Vol. 7  No.3                                                                        2013 

  

3 
 

indicates that a chemical inhibitor may have been present and that GA3 was effective, 

regardless of seed moisture content [17]. Pre-chilled seeds treated with 50 mg/l of GA3 had 

moderate promoting effect (7% germination over control) as the test conducted under 

laboratory condition. Soaking pre-chilled seeds with 150 mg/l GA3 induced higher value of 

germination (12% over control) and maximum reached (70%) at 100 mg/l GA3.  

It is assumed, therefore, that 100 mg/l GA3may be adequate to initiate the reaction 

necessary for germination, whereas the other concentrations were either inadequate (50 

mg/l) to promote germination or inhibited germination due to high concentration (150 

mg/l) leading to an alteration in the balance of promoters and / or inhibitors [18,19]. 

Table(2): Effect of gibberllic acid (GA3) treatment on germination percentage of Leucaena 

leucocephala seeds after being pre-chilled for one week at 4°C 

GA3 con. 

(mg/l) 

Without chilling Pre-chilled 

Constant temp. 

25 °C 

Lab. Temp. 14-

26 °C 

Constant temp. 

25 °C 

Lab. Temp. 

14-26 °C 

50 31 47 40 55 

100 43 52 60 70 

150 20 40 30 60 

LSD 0.05 
6.24 * 5.49 * 7.50 * 5.27 * 

Results of other experiments where seeds were cultured on MS or B5 media after being 

stored for one week in refrigerator at 4°C or in the freezer -18°C are shown in fig. 3. There 

were highly significant differences (P≤ 0.01) between seeds stored in refrigerator and those 

stored in freezer irrespective of the type of media (MS or B5) used in relation to 

germination. The results indicated that seeds pre-chilled at 4°C exhibited higher 

germination percentage than seeds freeze at -18°C where the extent of their enhancement in 

both media was 30%. These results probably related to the exposure of seeds to low 

temperature than seeds usually experience in nature. Furthermore, the germination 

percentage of Leucaena seeds cultured on MS media showed a significant increase over the 

control (fig. 3). This increase in germination could be related to the availability of nutrients 

in the surrounding tissue of the embryo [20]. The effect of B5 media on seed germination 

was found to be similar to the control with a slight difference (10%) which might be 

attributed to the absence of some essential germination stimulating substances or hormones 

in B5 as compared with MS medium [8].  

 

Fig.(3): Germination percentage  of Leucaena leucocephala seeds subjected to cold treatments (4 and -

18°C) for one week prior to germination under control conditions on agar treated with two types 

of nutrient solutions (MS and B5). No seeds germinated after one week. 
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On the basis of above results, it is concluded that dry storage at alternating cold / warm 

temperature is most economic and easy technique, which provides faster and higher 

germination as compared to other treatments mentioned above. 
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