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Abstract 

Present nursery-based investigation was carried out to study the allelopathic effects of Acacia nilotica 

(L.) on vegetable crop (Trigonella foenumgraecum L. Acacia nilotica (L.) leaf leachate was prepared by 

soaking the dry leaves in tap water for 24hours in a ratio of 1:10 weight by volume. The prepared 

leachate was diluted to three different concentrations i.e. 25, 50 and 75 per cent by adding tap water 

accordingly, thus there were five treatments of leachates (control, 25, 50, 75 and 100% concentration). 

On germination paper, germination trial results revealed that the increasing concentration of the leaf 

leachates had inhibitory effect on germination parameters, plumule and radicle length intest crop. In 

green house condition, similar result was revealed with respect to germination parameters. The leaf 

leachates had both stimulatory and inhibitory effect on growth (shoot and root height) though 

significantly and non-significantly in fenugreek respectively. The yield (fresh and dry weight) was 

affected by different concentration of leaf leachate. As compared to control, inhibitory effect was 

observed for fresh weight and dry weight. However, the analysis of soil i.e. pH, EC, N, P, K, OC reported 

that Acacia nilotica (L.) leaf leachate had improved the status of soil. From this we can predict that 

Acacia nilotica (L.) might possess allelochemicals that causes both suppressive and stimulatory ability 

where in fenugreek was negatively affected by higher concentration. The nursery study indicated that the 

effect was proportional to the concentrations of the extracts so that higher concentration has a stronger 

inhibitory or stimulatory effect. 

 

Keywords: Agroforestry, allelopathy, leachate, allelochemicals, stimulation, inhibition, DAS (Days after 

sowing) 

 

Introduction 

Based on the Molisch’s concept, Rice (1984) [18] defined Allelopathy as any direct or indirect 

positive or negative effect of one plant on the other (including the microbes) through the 

release of chemicals into the environment. However, the term is today generally accepted to 

cover both inhibitory and stimulatory effects of one plant on another plant. 

Agroforestry is the major safeguard for lean periods by providing agriculture crops in 

association with trees which are very much useful for fuel, fodder and timber. Therefore, the 

choice of species combinations may profoundly affect the productivity and ultimate success of 

some agroforestry system. 

Acacia nilotica (L.) commonly known as babul, kikar or Indian gum Arabic tree, has been 

recognized worldwide as a multipurpose tree (National Academy of Sciences 1980) [16]. Acacia 

nilotica (family Leguminosae, subfamily Mimosoideae). Acacia nilotica (L.) established as 

very important economic plants since early times as source of tannins, gums, timber, fuel, 

fodder, medicine, apiculture. So Acacia nilotica (L.) is selected as trees species to check 

allelopathic effect on Trigonella foenumgraecum (Fenugreek). 

 

Materials and Method 

For this experiment controlled condition in greenhouse size of each bed 2×4 ft. was selected. 

The matured leaves of Acacia nilotica (L.) were collected from the campus of Dr. PDKV, 

Akola. As for the vegetable seeds, it’s procured from the local market. The matured leaves of 

Acacia nilotica (L.) were sun dried for 48 hours. Its leaf leachate was prepared by soaking the 

dried leaves in tap water for 24 hours at 1:10 proportion on weight by volume. The leaf 

leachate filtered with the help of cheese cloth and the leaf leachate of different concentrations 

i.e. 25, 50, 75 per cent was prepared by adding water to it, accordingly. Thus, there was five 

treatments including control as follows: T1- Control (Tap Water), T2- Leachate of 25%  
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concentration, T3- Leachate of 50% concentration, T4- 

Leachate of 75% concentration, T5- Leachate of 100% 

concentration. (Chupitho, 2016) [7]. 

Freshly prepared leaf leachate was used to irrigate the crops 

under control condition in green house, for the study, using 

the seeds of Trigonella foenum graceum L. The seeds were 

sown in plot of nursery at the rate of 50 seeds per plot. The 

leaf leachate of different concentrations was used to irrigate 

the nursery bed. The crops were grown up to 30 days after 

which 5 seedlings of fenugreek crop for every treatment was 

randomly selected and marked with tag for taking for regular 

observation after which tagged plants were harvested to 

record the observation. 

The soil samples from the nursery bed, which were used as a 

medium for the raising of the test crops, after harvesting of 

crops soil sample were collected in polythene bags for each 

treatment and replications and they were analyzed in the soil 

testing laboratory to determine their N, P, K, OC, pH and EC 

value (Dalvi, 2015 and Deshmukh, 2013) [8, 9]. For the 

analysis of data the statistical analysis of Variance (ANOVA) 

and OPSTAT software were used for the analysis as described 

by Sheoran Programmer, Computer Section, CCS HAU, 

Hisar. 

 

Results and Discussion 

Germinator  

Seed germination  

The data given in Table 1, depicted in Figure. 1, inhibitory 

effect of leaf leachates was observed on germination 

percentage except T5. 

 

Germination period  

The data given in Table 2, depicted in Fig. 2, the fastest 

germination i.e. least germination period (3 days) was 

recorded the same in all, irrespective of the different 

treatments. 

 

Germination value 

The data given in Table 3, depicted in Fig. 3, the highest 

germination value of 14.86 was observed for T4 (75% 

concentration) and the lowest germination value of 10.05 was 

found for treatment T1. 

 

Length of plumule 

The data given in Table 1, depicted in Fig. 3, where inhibitory 

effect of leaf leachates was observed on plumule length of 

seedling. The maximum plumule length of seedling was 

observed in T1 (7.69 cm) and the minimum plumule length 

was recorded in T4 (6.14 cm). 

 

Length of radicle 

The data given in Table 1, depicted in Fig. 3, the inhibitory 

effect of leaf leachates was observed on radical length of 

seedling. The maximum radical length of seedling was 

observed in T1 (6.00 cm) while minimum length of radical 

was recorded in T4 (3.66 cm). 

 

Greenhouse Condition 

Germination 

Germination Percentage 

The data given in Table 2, depicted in Fig. 4, except T5 where 

inhibitory effect of leaf leachates was observed on 

germination percentage. The highest percentage of 

germination was found at control condition T1 and lowest in 

T4 86.6% was recorded. 

Germination period 

The data given in Table 2, depicted in Fig. 5, the germination 

of seeds started in 2 days after sowing and continued up to 6 

days. The fastest germination i.e. least germination period (2 

days) was recorded the same in all, irrespective of the 

different treatments. 

 

Germination Value 

The data given in Table 2, depicted in Fig. 5, the germination 

value under the different treatment is shown the highest 

germination value of 14.36 was found at T5 and lowest 9.94 

was found in T2. 

 

Shoot Height 
The data given in Table 2, depicted in Fig. 6, On 15th day 

from sowing, the maximum height (13.31 cm) was found in 

T1 (control) and lowest i.e. 11.58 cm was found in T4. On 

30th day of harvesting the result was found as follows. The 

maximum height (24.22 cm) was found in T1 (control) and 

minimum i.e. 19.61 cm was found in T4. 

 

Root Height  

The data given in Table 2, depicted in Fig. 6, As compared to 

control treatment, stimulatory effect was found in T2 (25%) 

on root height. The maximum height (8.88 cm) was found in 

T2 (25%) and lowest i.e. 7.82 cm was found in T5. 

 

Shoot fresh weight 

The data given in Table 2, depicted in Fig. 7, shows that, the 

shoot fresh weight was decreased as the increase 

concentration of leaf leachate. The maximum shoot fresh 

weight was observed in T1 (1.56 gm) and minimum shoot 

fresh weight was recorded in T4 (0.97 gm). 

 

Root fresh weight 

The data given in Table 2, and depicted in Fig. 7 shows that, 

the root fresh weight was decreased as the increase 

concentration of leaf leachate. The maximum root fresh 

weight was observed in T1 (0.087 gm) and minimum shoot 

fresh weight was recorded in T4 (0.053 gm). 

 

Shoot dry weight 

The data given in Table 2, and depicted in Fig. 7, shows that, 

all the treatments none significantly varied the shoot dry 

weight of fenugreek in comparison to control. The maximum 

shoot dry weight was observed in T1 (0.199 gm) and 

minimum was recorded in T4 (0.145 gm). 

 

Root dry weight 

The data given in Table 2, and depicted in Fig. 7 shows that, 

all the treatments none significantly varied the root dry weight 

of fenugreek in comparison to control. The maximum root dry 

weight was observed in T1 (0.022 gm) and minimum was 

recorded in T4 (0.0093 gm). 

 

Soil Analysis 

Soil pH 

In fenugreek result Table 3, and depicted in Fig. 8, shows 

non-significant at depth 0-15 cm lowest pH observed in T1 

(8.04) and highest in T5 (8.19). The highest pH value 8.30 

was recorded in T5 having soil depth 15-30 cm and the lowest 

pH value of 8.02 was observed in T1. In that observation 

increasing concentration the pH also increases. 
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Electrical conductivity (ds/m) 

In Table 3, and depicted in Fig. 8, result shows significant at 

depth 0-15 cm lowest EC observed in T1 (0.47) and highest in 

both T4 (0.54), T5 (8.19). The highest EC value 0.55 was 

recorded in T5 and T4 having soil depth 15-30 cm and the 

lowest EC value of 0.48 was observed in T1. In that 

observation increasing concentration the EC also increases. 

 

Available nitrogen in soil (N) (kg/ha) 

In Table 3, and depicted in Fig. 9, result shows significant at 

depth 0-15 cm lowest N observed in T1 (152.50) and highest 

in T4 (181.09). The highest N value T4 (174.00) lowest in T1 

(147.03) having soil depth 15-30 cm. In that observation 

increasing concentration the N also increases except T5. 

 

Available phosphorus in soil (P) (kg/ha) 

In Table 3, and depicted in Fig. 9, result shows significant at 

depth 0-15 cm lowest P observed in T1 (21.83) and highest in 

T5 (24.48). The highest P value T5 (23.01) lowest in T1 

(20.17) having soil depth 15-30 cm. In that observation 

increasing concentration the P also increases. 

 

Available potassium in soil (K) (kg/ha) 

In Table 3, and depicted in Fig. 9, result shows significant at 

depth 0-15 cm lowest K observed in T1 (282.2) and highest in 

T4 (294.55). The highest K value T4 (287.36) lowest in T1 

(275.55) having soil depth 15-30 cm. In that observation 

increasing concentration the N also increases except T5. 

 

Available organic carbon in soil (OC) (tones/ha) 

In Table 3, and depicted in Fig. 8, which result shows 

significant at depth 0-15 cm lowest OC observed in T1 (5.00) 

and highest in both T4 (5.2) and T5 (5.2). The highest OC 

value in both T4 (4.90) and T5 (4.90) lowest in T3 (4.8), T2 

(4.8), T1 (4.8) having soil depth 15-30 cm. In that observation 

increasing concentration the OC also increases. 

 
Table 1: Effect of Acacia nilotica (L.) leaf leachate on germination percentage, least germination period, germination value, length of plumule, 

length of radical of fenugreek (germinator) 
 

Treatment Germination % Least germination period Germination value Length of plumule (cm) Length of radical (cm) 

T1-control 95.00 4 10.05 7.69 6.00 

T2-25% 89.00 3 10.55 7.32 5.27 

T3-50% 92.00 3 13.84 6.70 4.00 

T4-75% 86.50 3 14.86 6.14 3.66 

T5-100% 95.00 3 12.27 6.60 4.66 

CD @ 1% 8.96 1.64 11.42 0.88 0.29 

 
Table 2: Effect of Acacia nilotica (L.) leaf leachate on germination percentage, least germination period, germination value, shoot and root 

height, Shoot and root fresh weight, shoot and root dry weight of fenugreek (greenhouse condition) 
 

Treatment Germination % 

Least 

germination 

period 

Germination 

value 

Shoot height 

(cm) 
Root height 30 

DAS (cm) 

Shoot fresh 

wt (gm) 

Root fresh 

wt (gm) 

Shoot dry 

wt (gm) 

Root dry 

wt (gm) 
15 DAS 30 DAS 

T1-control 87.00 3 10.17 13.31 24.22 7.93 1.56 0.087 0.199 0.022 

T2-25% 81.50 3 9.94 11.67 23.80 8.88 1.51 0.080 0.197 0.017 

T3-50% 80.00 3 11.88 11.96 20.60 8.33 1.24 0.061 0.168 0.015 

T4-75% 64.50 2 13.05 11.58 19.61 8.86 0.97 0.053 0.145 0.009 

T5-100% 67.00 2 14.36 12.10 22.75 7.82 1.39 0.063 0.169 0.019 

CD @5% 3.25 2.59 5.99 4.75 9.59 2.62 0.54 0.023 0.07 0.009 

 
Table 3: Effect of Acacia nilotica (L.) leaf leachate on pH, EC, N, P, K, OC in soil of fenugreek 

 

Treatment 
pH EC (ds/m) N (kg/ha) P (kg/ha) K (kg/ha) OC(tones/ha) 

0-15 cm 15-30 cm 0-15 cm 15-30 cm 0-15 cm 15-30 cm 0-15 cm 15-30 cm 0-15 cm 15-30 cm 0-15 cm 15-30 cm 

T1-control 8.04 8.12 0.47 0.48 152.50 147.03 21.83 20.17 282.2 275.55 5 4.8 

T2-25% 8.07 8.19 0.50 0.52 169.03 160.56 22.99 21.21 288.88 280.37 5.1 4.8 

T3-50% 8.11 8.22 0.51 0.53 177.97 169.03 23.18 22.04 291.01 282.56 5.1 4.8 

T4-75% 8.14 8.27 0.54 0.55 181.09 174.00 23.43 22.68 294.55 287.36 5.2 4.9 

T5-100% 8.19 8.30 0.54 0.55 179.82 171.88 24.48 23.01 293.08 285.93 5.2 4.9 

CD @5% 0.22 0.30 0.014 0.019 5.00 6.26 0.67 0.79 8.05 7.54 0.13 0.09 

 

 
 

Fig 1: Effect of Acacia nilotica (L.) leaf leachate on germination % of fenugreek (germinator) 
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Fig 2: Effect of Acacia nilotica (L.) leaf leachate on germination period and germination value of fenugreek (germinator) 

 

 
 

Fig 3: Effect of Acacia nilotica (L.) leaf leachate on plumule radicle length (cm) of fenugreek (germinator) 

 

 
 

Fig 4: Effect of Acacia nilotica (L.) leaf leachate on germination % of fenugreek (greenhouse condition) 
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Fig 5: Effect of Acacia nilotica (L.) leaf leachate on germination period and germination value of fenugreek (greenhouse condition) 

 

 
 

Fig 6: Effect of Acacia nilotica (L.) leaf leachate on shoot height of fenugreek (greenhouse condition) 

 

 
 

Fig 7: Effect of Acacia nilotica (L.) leaf leachate on shoot and root fresh and dry weight (gm) on fenugreek (greenhouse condition) 
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Fig 8: Effect of Acacia nilotica (L.) leaf leachate pH, EC, OC of soil 

 

 
 

Fig 9: Effect of Acacia nilotica (L.) leaf leachate N, P, K of soil 

 

Conclusion  

Maximum inhibition in germination had recorded at higher 

concentration i.e. 75% and 100% concentration. The 

germination period test crop was not affected notably by 

different concentration of leaf leachate. But in germination 

value gets increases as increasing concentration. plumule 

length and radical length showed that, the higher 

concentration of Acacia nilotica (L.) leaf leachate had 

inhibitory effect on this test crop. Similarly, with respect to 

shoot height, the maximum height was observed at T1 

(control condition) in fenugreek. The observation recorded for 

root height parameter revealed that the treatment in case of 

fenugreek the maximum positive effect was observed as the 

concentration increase shoot height of fenugreek also 

increases it also gives at par results. Negative effect on shoot 

and root fresh weight was recorded non-significant by 

showing at par result for different concentration of leaf 

leachates. With respect to shoot and root dry weight, 

inhibitory effect was marked for this crop. Acacia nilotica 

(L.) leaf leachate had neutral effect on fenugreek and it 

increases with increase in concentration. The improvement in 

soil fertility parameters was observed in soil used to grow this 

test crops. 
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