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Abstract 
Experiments were conducted under green house and field conditions to test the efficacy of potassium 
humate for the management of root knot nematodes in tomato at the department of Nematology, Tamil 
Nadu Agricultural University, Coimbatore during 2015. Humic acid products are powerful fungal 
stimulant and biological benefits in relation to nematode management. Two grams of potassium humate 
per kg soil was found to be effective in reducing the gall index and nematode population. The reduction 
in the reproduction factor (1.93) of the nematode may be responsible for the decrease in root knot 
indices. All the dosage of potassium humate had a significant effect in terms of nematode reduction and 
yield increase (57.3%) under field conditions. In addition, the change in physical as well as the tropic 
structure of soil which affects the nematode development and over all plant growth performance. 
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1. Introduction 
Plants grown in high organic matter often are damaged less by nematodes than are plants in 
soil of low organic matter content. Organic amendments both improve tolerance of plant host 
and apparently reduce nematode population [6]. Green manure, cow dung, poultry droppings 
dried crop residue [5, 7, 1] and industrial by products such as neem and castor oil cakes [6] have 
been successfully used. Reduction in nematode population was observed in both green house 
and field conditions with concomitant increase in growth and yield [2]. Amendments of soil 
with crop residues or other type of organic matter can suppress plant parasitic nematodes [14]. 
One proposed mode of action involves accumulation of low molecular weight organic acids. 
They are produced by fermentation of microorganisms and are readily oxidized to Co2 and 
water by microorganisms under aerobic conditions. Organic acids are both phytotoxic and 
nematicidal [17]. They also alter the host parasite relationship there by minimize the nematode 
damage [3] 
Tomato (Lycopersicon esculentum) is a major source of nutrients to man and income 
generating to its growers is exaggerated by infestation of nematodes. The yield reduction 
accounts to 28 to 68% [4]. 
Potassium humate, a coal derived products is known to exhibit properties of soil amelioration 
growth stimulation enhancement of crop yield and restoration of soil biodiversity and also 
resistant to nematode attack [9]. Many occurring compounds are known to possess nematicidal 
activity such as organic acids. Organic acids released during the decomposition of raw organic 
materials are one of many factors contributing to reduce nematodes population [13], but little is 
known about the direct effects of low-molecular-weight organic acids for nematode control [10]. 
Humic and Fulvic acids have been early recorded to have appositive effect against plant 
parasitic nematodes [11]. In many studies, humic and fulvic acids preparations were reported to 
increase the uptake of mineral elements [12]. Humate as an organic substances are available to 
achieve sustainability in agricultural production. They play a vital role because of their 
beneficial effects on physical, chemical and biological characteristics of soil [8]. The 
effectiveness of potassium humate in suppressing root knot nematodes affecting tomato was 
evaluated both under controlled laboratory conditions and field conditions. The aim of this 
investigation was to study the possibility of using Potassium humate to suppress root-knot 
nematode and their effect of growth and productivity of tomato.  
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2. Materials and Methods  
2.1 Inplant experiment. 
Seeds of tomato cv-Co.2 were sown and after four weeks, 2 
seedlings were transplanted into each pot. Thereafter, one 
thousand second stage juveniles of Meloidogyne incognita 
were inoculated into each pot. The pots were filled with 
autoclaved soil and the potassium humate were given 
according to treatments one week before transplanting. The 
experiments were conducted in a screen house with the pot 
arranged in randomized block design. The plants were 
watered regularly. Six weeks after transplanting, the seedlings 
were uprooted and growth was observed in terms of plant 
height, plant weight and gall index. The nematode 
multiplication factor was also accessed.  
 
2.2 Field experiment. 
Field experiments were carried out in clay loam soil. Soil 
samples were taken before the treatments. The plot size of 1 
m2 was given the treatments of potassium humate with a 
untreated control.  
 
2.3. Nematode assay. 
 The nematodes for this work were obtained from an infected 
tomato farm. The nematode population was extracted by 
using cobb’s decantation and sieving techniques followed by 
modified Baermann’s funnel method.  

Root knot index was determined using [16] scale of 0 = No 
galling 1 = 1 – 10 galls, 2 = 11 – 20 galls, 3 = 21 – 30 galls, 4 
= 31 – 100 galls and 5 = more than 100 galls.  
 
2.4 Statistical analysis. 
Three replicates were used for each experiment treatments. 
All data were subjected to a one way analysis of variance and 
means were compared with Newmwn Keuls multiple range 
test (P<0.05) using super ANOVA. 
 
3. Results  
From the results obtained (Table 1) it is evident that, all the 
treatments produced significantly (P=0.05) higher results than 
those of the inoculated untreated control. The results also 
showed significantly higher plant height, dry weight and 
lesser root knot indices. The nematode population was 
significantly reduced in 2 g HA / kg soil. The reduction in the 
reproduction factor (1.93) of the nematode may be 
responsible for the decrease in root knot indices. 
In this field trial, the observation indicates that biometric 
observation was significantly higher compared to untreated 
control. The yield increased as the dosage of Potassium 
humate increased and highest was observed is 20 kg / ha by 
57.3% with comparatively lesser nematode density.  
 

 
Table 1: Optimization of humic acid against root knot nematodes in tomato 

 

Treatments shoot root Gall index Soil population 
(200 cc soil) 

 
Rf = pf/pi Height (cm) weight (g) Length (cm) Weight (g) 

T1 - 1g 41.6 18.0 17.6 9.1 3.3 535 2.67 
T2 - 2g 48.3 23.3 20.6 11.4 2.0 387 1.93 
T3 - 3g 39.0 18.6 15.3 7.3 3.0 388 1.94 
T4 - 4g 39.0 19.0 13.6 6.3 3.5 475 2.37 

T5 - control 38.6 16.6 11.3 12.2 5.0 488 2.44 
SED 2.1 2.3 1.2 0.5 0.4 60.1 - 

CD (5%) 4.8 5.4 2.8 1.2 1.0 138.8 - 
 

Table 2: Effect of potassium humate on growth and development of tomato infected by Meloidogyne incognita under field condition. 
 

Treatments 
Shoot Root Soil Population (200 cc) 

RKI Yield 
/plot 

tonnes / 
ha 

% increase 
in yield Height 

(cm) 
Weight 

(g) 
Length 

(cm) 
Weight 

(g) 
30 

DAT 
60 

DAT 
At 

harvest 
T1 - 5kg 81.48 88.0 22.14 22.42 395 462 372 3.8 15.4 38.7 14.4 
T2 -10kg 94.2 93.68 22.4 21.6 389 412 262 4.2 17.0 42.5 25.7 
T3 - 15kg 95.6 92.76 22.92 24.0 380 383 323 3.4 18.5 46.4 37.2 
T4 -20kg 92.0 86.56 20.12 20.1 334 319 342 3.2 21.2 53.2 57.3 

T5-control 88.4 83.60 19.08 18.94 535 534 539 5.0 13.5 33.8 -- 
CD @5% 1.5 1.01 0.32 0.61 20.1 19.2 18.7 0.03 0.8 --  

 
4. Discussion 
The data show suppression of nematode affecting tomato by 
the natural product. The addition enhances the soil nutrients 
as a consequence, the nematode damage might have been 
markedly reduced [3]. The decrease in nematode may be the 
reason to increase the growth of seedlings. The reduction in 
reproduction factor of nematode may be responsible for the 
decrease in root knot indices. Oxihumates had a beneficial 
influence on the soil structure and biofauna. Water retention 
potential was 44% higher and renders the plant more resistant 
to nematode attack [9]. Nematode reduction was maximum in 
plants treated with mixture of urine and cowdung and 
nitrogen based amendments due to the presence of phenol, 
nematoxic chemicals [3]  
Humic acid application consistently enhanced antioxidants 
such as á-tocopherol, â-carotene, superoxide dismutases, and 

ascorbic acid concentrations in plant [15] these antioxidants 
may play a role in the regulation of plant development, 
flowering and chilling of disease resistance [18]. 
 
5. Conclusion 
In conclusion, Humic acid treatments improve the yield by 
increasing the contents of antioxidant compounds and the 
specific activities of antioxidant enzymes. plants grown in 
soils with high organic matter can both improve tolerance of 
the host plants and apparently reduce nematode population. 
They are better suited to keep nematode population relatively 
low than reducing high ones. There are several ways in which 
organic soil amendments help reduce nematode injury to 
plants.  
The present results give an approach to control M. incognita 
in tomato plants using organic acids that are safer than 
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nematicides can be used in place of carbofuran to manage M. 
incognita on tomato in view of its little cost, no known hazard 
to plant, man and environment.  
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