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Abstract 
 

Trichoderma species are generally used as potential bio control agents against wide range of plant pathogenic fungi and some strains are 

reported to produce metabolites that enhance plant growth. In the current study we evaluated the four Trichoderma isolates viz. T. harzi-

anum (ST5), T. viride (ST6), T. virens (ST7) and T. atroviride (ST9) including a control were tested as seed treatment against to find out a 

potential growth-promoter of Peanut. T. harzianum (ST5) gave maximum length and weight of shoot, weight of roots with pods, weight 

of pods and number of nodules per plant. T. viride (ST6) showed higher plant growth, nodulation and yield compared to T. virens (ST7) 

and T. atroviride (ST9). Minimum growth, yield and nodulation were observed with control treatment. 
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1. Introduction 

Peanut (Arachis hypogaea L.) or Groundnut a major oil seed and 

fodder legume crop, is cultivated all over the world. Peanut is 

ranked 15th among oilseed crops in the world after palm oil, soy-

bean, rapeseed and sunflower. Oil of peanut which does not con-

tain health deteriorating erucic acid is good for cooking purposes. 

It also contains the essential amino acids including cystine that are 

crucial for health (Orhan et al., 2011). There are many obstacles 

responsible for the low yield of peanut. Among them biotic factors 

such as light, temperature, nutrients, and microorganisms play a 

vital role (Oerke, 2006). Different plant pathogens significantly 

influence the germination ability of wide range of crop varieties. 

Due to infection of such plant pathogens, root system is not devel-

oped and limited nodulation occur and further growth and devel-

opment of the plant is also affected (John et al., 2010). Trichoder-

ma spp. stimulates growth of shoot, root and yield (Harman et al., 

2004). The enhanced root system in peanut treated with Tricho-

derma spp. directly enhances the nodulation and more biological 

nitrogen fixation helps in the photosynthetic activity of plants 

(Lugtenberg et al., 2013). Thus different Trichoderma spp. helps 

in the growth and yield which helps in the metabolism of nodulat-

ing bacteria for leguminous plant (Verma et al., 2007; Savazzini et 

al., 2009; Baker, 1988). T. harzianum, a plant antagonistic fungus 

improves biomass production and enhances root growth (Vinale et 

al., 2008). Trichoderma species are widely distributed free-living 

fungi that are common in tropical and sub-tropical ecosystems. 

They have been studied for their antagonistic capacity which pro-

duce antibiotics, parasitize other soil borne pathogenic fungi 

(Verma et al., 2007). However, it is becoming increasingly clear 

that certain strains also have substantial direct influence on plant 

development and crop productivity (Yedidia et al., 2001).  

Trichoderma species have been investigated for long time as a 

potential bio control agent as well as plant growth promoter (Har-

man, 2006; Howel, 2003).  

In this present study, four selective Trichoderma isolates were 

evaluated for their efficacy as plant growth promoter of peanut. 

2. Material and methods 

2.1. Collection of seeds 

Healthy mature and disease free seeds of two local peanut verities 

of DG-2-BARI (V1) and JB-BARI (V2) were collected from the 

Bangladesh Agricultural Research Institute (BARI), Bangladesh. 

2.2. Isolation of Trichoderma isolates 

Four Trichoderma isolates viz. T. harzianum (ST5), T. viride (ST6), 

T. virens (ST7), T. atroviride (ST9) used in this study were collect-

ed from Plant Diseases Clinic, Bangladesh Agricultural University, 

Mymensingh, Bangladesh (Kamaruzzaman et al., 2016). Pure 

cultures of the Trichoderma isolates were preserved on PDA me-

dium at 4°C. 

2.3. Preparation of conidia suspension 

Ten (10) days old Trichoderma isolates were used for preparation 

of conidia suspension. The mycelial mass with spore was washed 

with 15 ml sterile distilled water and suspension was filtered 

through muslin cloth. After filtering the concentration of the co-

nidial suspension was measured by using a double ruled Nabuer’s 

haemocytometer. The spore concentration was adjusted to 10-5 per 

ml by adding sterile distilled water.  

2.4. Seed treatment with Trichoderma isolates 

Seed treatment was done with minor modification (Jegathambigai 

et al., 2009). Twenty seeds from each variety were taken in two 

separate petri dishes and T. harzianum (ST5) were poured on re-
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spective petri dish each containing solution. Seeds were dipped in 

solution for 5 minutes. This process was repeated for T. viride 

(ST6), T. virens (ST7) and T. atroviride (ST9), respectively. Treated 

seeds were properly dried under ambient environment for 2 days.  

2.5. Soil treatment 

Sandy loam soil was collected from peanut cultivated field. Soil 

treatment was done by autoclave. During the autoclave, tempera-

ture and pressure was maintained at 121° C and 15 psi for 30 

minutes. 

2.6. Sowing of seeds 

The treated seeds were directly sown in the pot. Each pot received 

three healthy and uniform seeds at equal distance in the mid posi-

tion. The seeds were then thinly covered with soil. The resulting 

plants were allowed to grow providing suitable moisture by regu-

lar watering. 

2.7. Design of experiment 

Two factors factorial experiment with two varieties and 5 treat-

ments was conducted in Randomized Complete Block Design 

(RCBD). Each treatment was replicated five times. All the pots 

were arranged randomly. 

The two factors were as follows: 

 
Factor A: Variety Factor B: Treatment 

 T0 = Control 

V1 = DG-2-BARI T1 = T. harzianum (ST5) 

V2 = JB-BARI T2 = T. viride (ST6) 

 
T3 = T. virens (ST7) 

T4 = T. atroviride (ST9) 

2.8. Different growth parameters studied 

After 80 days, the plants at mature stage were carefully uprooted 

from the pots and the following parameters were studied.  

 Length of shoot (cm) 

 Weight of shoot (g) 

 Weight of roots with pods (g) 

 Weight of roots (g)  

 Number of nodules per plant 

 Weight of pods per plant (g) 

2.8.1. Measurement of length and fresh weight of shoot  

Length of shoot was measured from the base of the stem up to the 

topmost leaf. The shoot portions were blotted with fine tissue 

paper and fresh weights were measured by electrical balance be-

fore the materials could get dried. 

2.8.2. Weight of roots with pods 

The root portions with pods of each treated plant were blotted with 

fine tissue paper and fresh weight was measured by electrical bal-

ance before the materials could get dried. 

2.8.3. Weight of roots 

Weight of roots of each treated plant were measured by separating 

the pods with electrical balance. 

2.8.4. Number of nodules per plant 

The number of nodules per plant was counted and recorded for 

each replicated plant 

2.8.5. Weight of pods 

Weight of pods of each replicated plant was measured by electri-

cal balance. 

2.9. Statistical analysis of data 

All data were analyzed following standard procedures for analysis 

of variance (ANOVA). Differences between means were evaluat-

ed for significant level following a modified Duncan’s Multiple 

Range Test (DMRT). Except where otherwise stated, differences 

referred to in the text were significant at P≥0.05 level of probabil-

ity. 

3. Results 

In the present study, five treatments with T. harzianum (ST5), T. 

viride (ST6), T. virens (ST7), T. atroviride (ST9) (Figure 1) and a 

control were evaluated their effect on different plant growth char-

acters e.g. Length of shoot (cm), Weight of shoot (g), Weight of 

roots with pods (g), Weight of roots only (g), number of nodules / 

plant, weight of pods/ plant (g) (Table 1, Figure 2 and Figure 3) on 

two varieties (DG-2-BARI, JB-BARI) of peanut.  

 

 

 
Fig. 1: Pure Culture of Trichoderma Isolates. 

 

A: T. harzianum (ST5), B: T. viride (ST6), C: T. virens (ST7), D: T. atroviride (ST9) 

 
Table 1: Effects of Different Treatments on the Growth, Nodulation and Yield in Peanut 

Treatments 
Length of 
shoot(cm) 

Wt. of 
shoot(g) 

Wt. of roots with 
pods(g) 

Wt. of roots (g) 
No. of nodules per 
plant 

Wt. of pods per 
plant (g) 

T0 = Control 21.84 d 15.70 b 9.53 b 2.08 a 11.30 b 7.46 b 

T1 =T. harzianum (ST5) 33.15 a 28.32 a 16.13 a 3.42 a 14.80 a 12.71a 
T2 =T. viride (ST6)) 30.10 ab 20.46 b 14.77 a 3.33 a 13.50 ab 12.14 a 

T3 =T. virens (ST7) 28.07 bc 18.63 b 13.02 ab 2.98 a 13.20 ab 10.04 ab 

T4 =T. atroviride (ST9) 24.13 cd 17.09 b 10.52 b 2.65 a 11.80 b 7.870 b 

LSD (P 0.05)  2.865 4.671 3.704 NS 2.051 3.252 



154 International Journal of Biological Research 

 

 
Fig. 2: Comparative Growth of Peanut Variety DG-2-BARI (V1) And Dhaka 2 (V2) Under Treatments T0, T1, T2, T3 and T4 after 80 Days after Plantation 

(T0 = Control, T1= T. Harzianum (ST5), T2 = T. Viride (ST6), T3 = T. Virens (ST7) and T4= T. Atroviride (ST9)) 

 

 
Fig. 3: Comparative Growth I.E. Pod Formation, Nodulation of Peanut Variety DG-2-BARI (V1) and Dhaka 2 (V2) Under Treatments T0, T1, T2, T3 and 

T4 after 80 Days after Plantation (T0 = Control, T1= T. Harzianum (ST5), T2 = T. Viride (ST6), T3 = T. Virens (ST7) and T4= T. Atroviride (ST9). 

 

3.1. Effects of different treatments on peanut 

3.1.1. Length of shoot 

Length of shoot was significantly influenced by the treatments. 

The highest shoot length was recorded with treatment T1 =T. har-

zianum (ST5) with 33.15 cm followed by treatment T2 =T. viride 

(ST6), T3 =T. virens (ST7) and T4 =T. atroviride (ST9) with 30.10 

cm, 28.07 cm and 24.13 cm, respectively. Control treatment T0 

appeared with the lowest shoot length 21.84 cm. 

3.1.2. Weight of shoot 

Weight of shoot ranged from 15.70 g to 28.32 g significantly. The 

highest weight of shoot was recorded with the treatment T1 with 

28.32 g followed by lower significant and statistically identical 
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weight of shoot in the treatments T0, T2, T3 and T4 with 15.70 g, 

20.46 g, 18.63 g and 17.09 g, respectively. 

3.1.3. Weight of roots with pods 

Significantly higher and statistically identical weights of root with 

pods were noted with treatments T1 and T2 with 16.13 g and 14.77 

g, respectively. No significant difference was found among the 

treatments T1, T2 and T3 with 16.13 g, 14.77 g and 13.01 g, respec-

tively. Similarly, no significant difference was found between the 

treatments T3 and T0 as well as T3 and T4. Lower identical response 

with respect to weight of roots with pods was found between T0 

and T4.  

3.1.4. Weight of roots 

The highest root weight was recorded with treatment T1 with 3.42 

g followed by T2 (3.33 g). Identical lower response was found 

between the treatments T3 and T4 with 2.98 g and 2.65 g, while the 

lowest response was found with treatment T0 (2.08 g). With re-

spect to weight of roots only no significant difference was found 

among the treatments. 

3.1.5. Weight of pods per plant 

Significantly higher and statistically similar weight of pods were 

observed with the treatments T1 and T2 with 12.71 g and 12.14 g, 

respectively. But no significant difference was found among the 

treatments T1, T2 and T3 with 12.71 g, 12.14 g and 10.04 g, respec-

tively. Similarly, no significant difference was found between the 

treatments T3 and T4 as well as T3 and T0. Lower identical response 

was found between the treatments T0 and T4 with 7.46 g and 7.86 

g, respectively.  

3.1.6. Number of nodules per plant 

Maximum number of nodules per plant 14.80 was recorded with 

treatment T1 followed by 13.50, 13.20, 11.80 and 11.30 nodules in 

the treatments T2, T3, T4 and T0, respectively. No significant differ-

ence was found among the treatments T1, T2 and T3 with respect to 

number of nodules per plant. Significantly lower and identical 

number of nodules 11.30 and 11.80 respectively were found with 

the treatments T0 and T4. No significant difference was found 

among the treatments T0, T2, T3 and T4 with 11.30, 13.50, 13.20 

and 11.80, respectively.  

3.2. Responses on the different growth parameter and 

yield, in two peanut varieties 

Responses of the peanut varieties, DG-2-BARI (V1) and JB-BARI 

(V2) with respect to weight of shoot and root were found to be 

significant. Significantly higher shoot weight and root weight 

respectively with 22.01 g and 3.68 g were found with the JB-

BARI (V2) over DG-2-BARI (V1) respectively with 18.07 g and 

2.10 g. No significant differences were found between the two 

varieties in case of length of shoot, weight of roots with pods, 

number of pods affected with galls, number of nodules per plant, 

weight of pods and number of galls per plant (Table 2).  

3.3. Interaction effects of treatments and varieties of 

peanut on the growth nodulation and yield 

Interaction effects of the treatments and varieties on the growth, 

yield, nodulation and galling were found insignificant (Table 3). 

 

 
Table 2: Responses on the Growth, Nodulation and Yield in Two Peanut Varieties 

Variety 
Length of 

shoot (cm) 

Weight of 

shoot (g) 

Weight of roots with 

pods (g) 
Weight of roots (g) 

No. of nodules per 

plant 

Wt. of pods per 

plant (g) 

DG-2-BARI (V1) 28.55a 18.07 b 11.67 a 2.10 b 13.04 a 9.57 a 

JB-BARI (V2) 26.37a 22.01 a 13.91 a 3.68 a 12.80 a 10.52 a 

LSD (P 0.05) NS 2.954 NS 0.9283 NS NS 

 
Table 3: Interaction Effects of Treatments and Varieties of Peanut on the Growth, Nodulation and Yield 

Variety Treatment 
Length of 
shoot (cm) 

Wt. of shoot 
(g) 

Wt. of roots with 
pods (g) 

Wt. of roots (g) 
No. of nodules per 
plant 

Wt. of pods per 
plant (g) 

V1 

T0 22.35a 13.70 a 9.12 a 1.70 a 11.40 a 7.42 a 

T1 35.05 a 26.32 a 14.55 a 2.44 a 15.00 a 12.11 a 
T2 29.97a 18.57 a 14.50 a 2.52 a 13.40 a 11.97 a 

T3 28.96 a 16.62 a 10.31 a 1.52 a 13.20 a 8.79 a 

T4 26.42 a 15.15 a 9.89 a 2.33 a 12.20 a 7.56 a 

V2 

T0 21.34 a 17.70 a 9.93 a 2.46 a 11.20 a 7.51 a 

T1 31.24 a 30.32 a 17.71 a 4.41 a 14.60 a 13.31 a 

T2 30.23 a 22.35 a 15.04 a 4.14 a 13.60 a 12.30 a 
T3 27.18 a 20.64 a 15.73 a 4.43 a 13.20 a 11.30 a 

T4 21.84 a 19.03 a 11.15 a 2.97 a 11.40 a 8.18 a 

 

4. Discussion 

Length of shoot, weight of shoot, weight of roots with pods, 

weight of roots, number of nodules per plant, weight of pods per 

plant were greatly influenced with the properties of bio-control 

agents as treatments in the peanut varieties.  

Maximum length and weight of shoot, weight of roots with pods, 

weight of roots, weight of pods per plant and number of nodules 

per plant were obtained with the treatment T. harzianum (Sharma 

et al., 2012). Both T. harzianum and T. viride appeared with higher 

length of shoot, weight of roots with pods, weight of pods per 

plant, number of nodules per plant. Similar findings also found 

that T. harzianum gave better result in plant growth characters and 

yield of pods (Hoyos-Carvajal et al., 2009). No significant differ-

ences were found between T. viride and T. virens in cases of all the 

parameters. Similarly, no significant differences were found be-

tween the treatments T. virens and T. atroviride in most of the 

parameters studied. T. atroviride showed lower performance in 

plant growth characters, nodulation but control treatment appeared 

with the significant reduction in respect of growth characters, 

yield and nodulation. Among the treatments, T. harzianum treated 

plants appeared with higher growth, yield and nodulation of plants 

(Contreras-Cornejo et al., 2009). 

Treatment with Trichoderma spp improved plant height, shoot 

weight, root length and weight (Shivanna et al., 1996). As a bio-

agent, T. viride increased the length of shoot as well as weight of 

roots with pods, number of pods per plant and number of nodules 

per plant correspondingly compared to the treatments T. virens and 

T. atroviride. Similar observation found that Trichoderma viride 

showed better performance giving higher length of shoot and root, 

fresh weight of root (Vestberg et al., 2004). These reports are in 

agreement with the present findings. The treatment with T. virens 

showed comparatively lower performance in plant growth, yield 

characters and nodulation. The treatment with T. atroviride 

showed lower performance in plant growth and yield characters 

compared to T. harzianum and T. viride. Identical findings ob-

served on the interrelationship to Trichoderma spp on soybean 
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(Avis et al., 2008). The effect of the organism caused significant 

increase in height of plant, fresh and dry weight of shoot and root, 

number of nodules in primary and secondary root system and ni-

trogen content in shoot and root. In the present study, treatment 

with T. virens and T. atroviride could not increase the plant growth 

and yield characters of peanut to the expected level.  

Variety JB-BARI gave significantly higher weight of shoot and 

root compared to variety DG-2-BARI. Interaction effects of 

treatments and varities on growth and yield were found to be in-

significant. 

For more detailed information on the performances of the used 

four bio-control agent, further experiment should be carried out in 

pots as well as field under undisturbed experimental condition. 

5. Conclusion 

Trichoderma spp. can be a useful tool which improving the micro-

bial community in the rhizosphere to enhance plant growth and 

development. In this study we found that T. harzianum (ST5) 

strains could stimulate early growth in peanut plants, potentially 

leading to the use of these strains as novel biopromoter in agricul-

ture with potential for increased crop yields. 
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