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ABSTRACT 

Active root distribution and yield of groundnut grown after kharif paddy as affected by different tillage practices viz., 
ploughing twice with country plough (T 1)' T 1 + cattle drawn disc harrow twice (T 2)' T 1 + power tiller operated rotovator 
twice (T) and tractor drawn disc plough once + disck harrow twice (T 4) were studied in a loamy sand soil employing 
32p soil injection technique. Highest pod and haulm yields (24.3 and 43.0 q ha·1, respectively) were recorded in T 3 

involving tillage with country plough twice followed by rotavator, where concentration of active roots were relatively 
high both vertically downwards (28.1 per cent upto 10 em) and laterally (48.2 per cent upto 5 cm). The remaining 
active root spread was observed to be fairly well distributed (28.8 per cent at 10 em and 23.0 per cent at 20 cm 
distance) compared to other tillage treatments. 

Introduciton 

Among the oil seed crops grown in India, 
groundnut claims the largest share in area and 
production. As large areas of groundnut are 
cultivated under rainfed conditions, the production 
of the crop is highly fluctuating. For achieving 
stability and increasing production, potentiality 
exists for increasing the area under rabiJsummer 
groundnut after kharif rice. Under such conditions 
obtaining a good tilth for ground nut crop is a serious 
problem due to short time available for land. 
preparation. Certainly the kind and amount of tillgae 
has an important bearing on the distribution of 
active roots which also determines the yield of the 
crop. No information is available on the active root 
distribution of groundnut grown after rice as affected 
by the tillage. Hence the present study was 
undertaken to findout the effect of tillage on active 
root distribution and yield of groundnut (cultivar 
TMV-2) grown after kharif paddy. 

Materials and Methods 

A field experiment was conducted at college. 
farm of ANGR Agricultural University, Hyderabad. 
The experimental field was loamy sand in texture 
with 82, 10 and 8 per cent sand, silt and clay, 
respectively. The soil was slightly alkaline in 
reaction (pH 7.9), non~saline (EC 0.21 dSm-1

) and 
low in .organic carbon content (0.3 per cent). The 
available N, P 205 and K ° were 185.0~ 21.5 and 
203.0 kg ha-l, respectivefy, Acti.ve root distribution 
was studied in four. tillage treatmer1ts., T1 = 
Ploughing twice with country plough, T 2 ::; T 1. + 
cattle drawn disc harrow twice, T3 = 11 + power 

tiller drawn rotovator twice and T 4 = Tractor drawn 
disc plough once + disc harrow twice. 

The crop in all the treatments received a 
uniform recommended dose of 40 kg N, 60 kg 
P P5 and 40 kg Kp per hectare at the time sowing 
in the form of urea, single super phosphate and 
muriate of potash. The root activity was studied 
employing 32p injection techniue (Hall et flf., 1953). 
Each plant was applied with carrier free radio active 
32p @ 100 Ilci planr1 in four holes at equal rates 
in treatment combinations of 5, 10 and 20 cm of 
lateral distances and 10, 20, 30 and 40 cm vertical 
depths in three replications at pod development 
stage. The plant samples were collected after' 7 
days of 32p application for 32p assay (IAEA,~ 1964) 
and the counts were recorded using G.M. counter. 
The counts obtained under various treatment 
combinations were taken as the basis to compute 
the relative distribution of active root. Pod and 
haulms yields were record~d at maturity. 

Results and Discussion 

Root distribution 

The data on root activity (Tabl€! 1) indicated 
that ploughing twice with country plough (T ) 
resulted in recording very few roots (13.4 per cen\) 
in top 10 cm layer compared to lower depths of 30 
(34.2 per cent) and 40 cm (32.5 per cent). The 
.distribution of active roots was fairly uniform at 5 
cm distance upto 40 em deptb, ~here as the 
distril:mtion pattern ihdica!ed congregation of more 
roots at 20 ang 30 em. depths at 10 em distance 
~at1~t ~t 3.0 .and 4q cll) ,depths .at 20 cm lateral 
distance. .. .. , '. 
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Disc harrowing twice, in addition to plouhging 
twice with country plough (T 2) showed increasing 
presence of active roots with increase in depth at 
5 ern lateral distance, the highest percentage (15.8) 
being observed at the lowest depth of 40 em. Unlike 
in T 1 the active roots were fairly extended upto 10 
em lateral distance with more roots (19.2 per cent) 
being observed at 10 cm vertical depth. The active 
roots decreased gradually with depth. At 20 em 
lateral distance, the active roots were more at the 
lowest deptll of 40 cm (8.5 per cent). Because of 
this iiilage practice (T 2)' the distribution of active 
roots was relatively higher upto a lateral distance 
of 10 cm with higher percentage of roots located 
at 20 cm (27.8 per cent) and 40 em (27.3 per cent) 
depths. 

Tillage with power tiller drawn rotovator after 
plouhging twice with country plough (T

3
) showed 

the presence of more number of roots at 10 cm 
depth and 5 cm away from the plant (23.9 per 
cent). This was the highest percentage of roots 
under this tillage practice at any given depth or 
distance. Interestingly, the Clctive roots showed a 
uniform distribution laterally at all the distances at 
20 cm depth. As was seen in the first two tillage 
treatments i.e. T1 and T~, the congregation of 
active roots was more at lowest depth of 40 em 
too at 5 cm distance (11.8 per cent). The root 
activity at this depth was fairly uniform upto 10 em 
laterally (12.9 per cent) though showed a decrease 
at 20 em away from the plant (7.4 %). Distribution 
of actlve roots decreased with distance away from 
the plant with 48.2, 28.8 and 23.0 per cent at 5, 10 
and 20 em, respectively. In tractor drawn disc 
plough and disc harrow treatment (T

4
), active roots 

were present upto 12,7 and 15.0 per cent at 10 
and 20 em depths, respectively at 5 em distance. 
The rooting pattern showed highest congregation 
of roots at 30 cm depth and 10 em away from the 
plant (2.5.4 per cent). At 40 cm depth, the 
distribution of active roots gradually incrs&lSed 
with distance. 

Pod yield 

The treatment T3 involving tillage with country 
plough followed by rotovator recorded the highest 
pod (24.3 q ha-1

) and haulm (43.0 q ha-1
) yields 

compared to other tillage treatments (Table 2). 
Relatively, higher concentration of active roots both 
vertically downwards (28.1 per cent at 10 em) and 
laterally (48.2 per cent at 5 em) and more uniform 
lateral distribution at 20 and 40 em depths recorded 
in this particular tillage treatment helped in 

Table 1. Active root distribution (per cent) of 
groundnut as influenced by different 
tillage practices 

Vertical 
depth 
(em) 

Lateral distance (cm) 

5 10 20 
Total 

____ ~ ____________ c __ _ 

T 1 (Ploughing twice with country plough) 

10 8.42 1.8 3.2 13.4 
20 7.7 8.8 3.4 19.9 
30 9.9 11.6 12.7 34.2 
40 10.0 3.2 19.3 32.5 

Total 36.0 25.4 38.6 

T 2 (T 1 + Cattle drawn discI< harrow twice) 

10 4.1 '19.2 1.9 24.2 
20 8.2 16.9 2.7 27.8 
30 9.3 9.8 1.6 20.7 
40 15.8 3.0 8.5 27.3 

Total 37.4 48.9 13.7 

T 3 (T
1 

+ Power tiller drawn rotovator) 

10 23.9 2.3 1.9 28.1 
20 7.B 8.6 9.3 25.7 
30 4.7 5.0 4.4 14.1 
40 11.8 12.9 7.4 32.1 

Total 48.2 28.8 23.0 

T4 (Tractor drawn elise plough 
once+disc harrow twice) 

10 12.7 1.9 2.3 16.9 
20 15.0 6.3 3.3 24.6 
30 4.9 25.4 1.3 31.6 
40 6.2 10.0 10.7 26.9 

Total 38.8 43.6 17.6 

Table 2. Effect of tillage on pod and haulms yield 
(q ha-1

) of groundnut 

Treatment Pod yield Haulm yield ._-...__ 
T

j 
16.5 33.8 

T2 15.8 40.6 

T3 24.3 43.0 

T5 17.5 42.6 

producing higher pod and haulm yields of the crop. 
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