
Impact of tillage practices on growth and seed yield of mungbean     

IMPACT OF TILLAGE PRACTICES ON GROWTH AND
SEED YIELD OF MUNGBEAN (VIGNA RADIATA L)

UNDER RAINFED CONDITIONS-+

Rahmat Ullah Khan, Abdur Rashid*, Muhammad Sohail Khan**
 and Azizullah Shah***  

ABSTRACT
 

Impact of various tillage practices i.e. control, cultivator and mould board (MB) 
plough on the seed yield of mungbean (Vigna radiata L.) was evaluated at Arid 
Zone Research Institute,  Dera Ismail  Khan,  Pakistan during kharif  2006 and 
2007. Tillage practices showed significant effect on all parameters except days 
to  flowering  over  control  during  kharif  2006.  Use  of  cultivator  produced 
significantly higher plant height (69.85cm), number of pods per plant (16.92),  
grains per pod (10.90) and seed yield (931 kg/ha) with 24-69 percent increase 
over MB plough  and control. Similarly during kharif 2007, tillage practices also 
significantly affected all growth parameters except flowering and maturity over 
control, although both the tillage practices appeared to be non-significant with 
each other. However, use of cultivator in general gave maximum pods per plant 
(11.30), grains per pod (10.25), 1000 grain weight (37.43 g) and seed yield (611 
kg/ha) with 37 percent increase over control and was at par with MB plough. 
Shallow  tillage  with  cultivator  showed  the  ability for  moisture  conservation 
near  root  zone of  the crop which contributed towards increased seed  yield 
under rainfed conditions.

KEYWORDS: Vigna radiata; ploughing; rainfed farming; agronomic characters; 
Pakistan.

INTRODUCTION

Mungbean (Vigna radiata L.) belongs to leguminosea family and is commonly 
known as green gram. It is an important conventional pulse crop, cultivated 
on  an  area  of  245.9  thousand  hectares  in  the  country  with  an  annual 
production of 177.7 thousand tons and 723 kg per hectare grain yield (1). 
Due  to  its  high  protein  contents,  it  is  called  poor  man’s  meat  in  the 
developing world. It contains 22-44 percent protein, 1-5 percent oil,. 3.5-4.5 
percent  crude fiber,  4.4-4.5 percent  ash and 65-68 percent  carbohydrates 
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(3).   The high yielding varieties of  mungbean have been developed in the 
country but yield potential of these new varieties is not being exploited. As a 
result, mungbean yield is very low as compared to other developed countries. 
Being leguminous crop,  poor crop establishment is often cited as a major 
constraint for mungbean production (9, 12, 14). This lower productivity is also 
mainly due to unawareness and improper use of improved practices by the 
farming community. The gap between actual and potential production can be 
minimized with the use of adequate level of inputs in proportionate manner 
alongwith other improved cultural practices. Like several other factors, proper 
land  preparation  with  different  tillage  practices  plays  an  important  role  in 
improving  the  production  of  barani  land  by  moisture  conservation.   Soil 
moisture  is  the  life  blood  for  plant  growth  contributing  80-90  percent  to 
herbaceous plants and transport medium for nutrients from soil to plants (2). 
Agriculture in the barani tract is dependent on rainfall  which is very erratic 
and two third of it occurs in monsoon; so moisture conservation is very crucial 
for  successful  crop  production  (15).  The  absorption  of  moisture  depends 
upon the time and amount of rainfall,  rate of evaporation and the type and 
physical condition of  the soil (7).  Tillage is a physical manipulation of  soil, 
which  intends  to  destroy  weeds  in  the  incorporate  crop  residues  and 
amendments into soil, increase infiltration and reduce evaporation, prepare 
seedbed and break hard layers to facilitate root penetration (14).  

There is no single tillage method that can be universally applied to all soils, 
crops,  climate  cropping  systems  and  socio-economic  conditions. 
Relationships between soil tillage methods and soil physical properties and 
consequently, crop response in different soils have been reported by Sharratt 
(17). Tillage levels and soil physical conditions modify the root system (18). 

Little work has been done on an improved implement and right technique for 
land  preparation  of  mungbean  for  moisture  conservation.  The  present 
investigation  was  carried  out  to  determine  the  effect  of  different  tillage 
practices as moisture conservation technique on mungbean yield under the 
rainfed conditions of D. I. Khan. 

MATERIALS AND METHODS

This  study  was  conducted  at  Arid  Zone  Research  Institute,  D.I.Khan, 
Pakistan during 2006 and 2007. Prior to seeding, soil samples were taken 
from the experimental sites and analysed  (Table 1). A basal dose of fertilizer 
@ 20-50 kg NP per hectare was broadcast  and incorporated into the soil, 
using a rotavator. Mungbean crop (cv. NM-98) was sown at seed rate of 20 
kg per hectare with manually operated single row drill on June 15 in both the 
years.  Three  tillage  practices  [control,  cultivator  and  mould  board  (MB) 
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plough]  were  evaluated  to  determine  the  right  implement  for  moisture 
conservation  to  obtain  higher  mungbean  production.  A  conventional 
meteorological  station  placed  on  the  field  site  recorded  climatic  data 
throughout the sowing season. (Table 2). 

Table 1. Physico-chemical properties of the soil used.

Soil properties Kharif 2006 Kharif 2007 
Chemical properties
pH 8.2 8.1
ECe (dS/m ) 2.79 4.55
Organic matter (%) 0.76 0.71
Available P (mg /kg) 6.89 7.10
Available K (mg/ kg)      112.00               110.00
Physical properties
Clay 52.50 56.00
Silt 38.00 36.00
Sand 9.50 8.00
Texture            Clay              Clay

Table 2. Mean agro-meteorological data of the trial site. 

Month Year 2006 Year 2007
Air temperature oC Rainfall 

(mm)
Air temperature oC Rainfall 

(mm)
Max. Min. Max. Min.

May 42 25 21.00 41 23 5.00
June 41 25 31.00 41 27 41.50
July 41 28 24.00 39 27 100.00
August 38 27 20.00 39 27 3.00
September 37 24 2.00 32 24 52.00
Total - - 98.00 - - 201.50

Layout  system of  the experiment was RCBD with three treatments having 
four  replications  in  a  plot  size of  1.8m x 5m (6 rows/plot).  Data  on yield 
components and seed yield from all treatments were taken from four central 
rows  in  each  plot  and  analyzed  using  the  analysis  of  variance  (ANOVA) 
procedure.  LSD  (P<0.05)  values  were  calculated  for  comparison  among 
means according to Steel and Torrie (19).

 
RESULTS AND DISCUSSION

Plant height

The data (Table 3) showed a significant response of plant height to different 
tillage practices. Use of cultivator produced the tallest plants (69.85 cm) over 
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control (63.95 cm) and deep tillage by MB plough (61.42 cm) during kharif 
2006.  Similar  trend was  noted  during  kharif  2007 as  the same treatment 
performed  better  (50.90  cm)  as  compared  to  control  plots  (44.40  cm). 
However, this treatment gained significantly less plant height as compared to 
MB plough treatment (56.28 cm) (Table 4). This increase might be due to 
receiving enough rainfail  (100 mm) in the month of July which contributed 
towards increased plant height (Table 2). 

Branches per plant

During 2006, branches per plant were significantly increased in both tillage 
practices i.e cultivator (2.73) and MB plough (2.63) over control (2.10). (Table 
3). During 2007 also this trait did not differ significantly for shallow and deep 
tillage  practices.  However,  deep  tillage  comparatively  produced  better 
results(1.80) than cultivator (1.63) and control (1.35)(Table 4). 

Table 3. Impact of various tillage practices on the growth and yield of mungbean during 
kharif 2006. 

Tillage
treatments

Plant 
height 
(cm)

Days to 
50% 

flowering

Days to 
maturity

Branches/ 
plant

No. of 
pods/ 
plant

No. of 
grains/

pod

1000
grain

weight
(g)

Seed
yield 

(kg/ha)

Yield
increase 

over
control

(%)
Control 61.42c 47.67 72.33b 2.10b 14.40b 10.63b 36.85b 550c -
Cultivator 69.85a 47.17 73.17a 2.73a 16.92a 10.90a 37.40a 931a 69.00
MB plough 63.95b 47.17 72.17b 2.63a 14.90b 10.45b 37.21a 751b 37.00
LSD (0.05) 2.24 NS 0.59 0.13 0.79 0.38 0.32 30.75
Means followed by same letters do not differ significantly at P ≤ 0.05.

Pods per plant 

Significant  difference  among  treatments  was  noted  for  pods  per  plant 
(P<0.05)  during both years.  Use of  cultivator  produced significantly higher 
number of pods during the year 2006 (16.92 /plant) (Table 3.). However, the 
said treatment  (11.30/plant)  remained at  par with MB plough (10.30/plant) 
during the year 2007. 
Table 4. Impact  of various tillage practices on the growth and yield of mungbean during 

kharif 2007.

Tillage
treatments

Plant 
height 
(cm)

Days to 
50% 

flowering

Days to 
maturity

Branches/
plant

No. of 
pods/ 
plant

No. of 
grains/

pod

1000 
grain

weight
 (g)

Seed
yield 

(kg/ha)

Yield
increase

over
control 

(%)
Control 44.40c 39.17 65.50 1.35b 8.63b 9.03b 35.59b 446b -
Cultivator 50.90b 39.33 65.50 1.63ab 11.30a 10.25a 37.43a 611a 37.00
MB 56.28a 39.67 65.67 1.80a 10.30a 9.95a 37.00a 567a 27.00

J. Agric. Res., 2011, 49(2)

198



Impact of tillage practices on growth and seed yield of mungbean     

plough
LSD (0.05) 3.76 NS NS 0.42 1.50 0.82 0.65 46
Means followed by same letters do not differ significantly at ≤ 0.05 NS: Non-Significant
Grains per pod

Use  of  cultivator  (shallow  tillage  practice)  produced  significantly  higher 
number  of  grains (10.90/pod)  than MB plough (10.45)  and control  (10.63) 
during  2006  (Table  3).  However,  said  treatment  was  statistically  at  par 
(10.25/pod) with MB plough (9.95/pod) during 2007 (Table 4). Higher grains 
per pod in shallow tillage might be the results of enough moisture available 
near the root zone of the plants which was utilized efficiently at grain filling 
stage during both years (Table 2). The results supported the earlier findings 
(2). 

1000- grain weight

The data (Table 3) showed that both tillage practices significantly increased 
1000-grain weight  over control  during 2006 and 2007.  However,  higher of 
1000 grain weight was recorded in shallow tillage practice (37.40g in 2006 
and 37.43g in 2007). The increase in grain weight over control might be the 
result of better plant growth (Table 3 and 4).

Seed yield

Seed yield also showed a significant response to different tillage practices. 
During 2006, higher seed yield (931 kg/ha) was recorded in cultivator with 69 
percent  increase  followed  by  MB  plough  with  37  percent  increase  over 
control (Table 3). During 2007, both tillage practices did not differ  in grain 
yield  statically  (Table 4).  However,  use of  cultivator  produced  better  yield 
(611 kg/ha) than deep tillage (567 kg/ha) with 37 and 27 percent increase 
over control,  respectively (Table 4). It  has been observed from the results 
that shallow tillage practice with cultivator played a positive role in conserving 
moisture at shallow depth near the root zone that was efficiently utilized by 
the crop for  higher grain yield during both years.  But more yield response 
appeared  during  2006  under  the  lower  precipitation  (98  mm)  received  at 
proper time comparable to higher precipitation (201 mm) during 2007 (Table 
2). It showed that shallow tillage with cultivator proved to be superior to deep 
tillage  with  MB  plough  under  the  limited  rainfall  of  rainfed  areas  for 
mungbean crop.  These results are in line with the finding of  Rashid  et al. 
(16).

CONCLUSION
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The  study  concludes  that  shallow  tillage  practice  by  cultivator  produced 
higher yield than deep tillage practice with mould board plough. Both these 
treatments gave 69 and 37 percent increase in grain yield, respectively over 
control treatment. Shallow tillage practice appeared as a profitable approach 
for conserving moisture, near the root zone of mungbean crop for its efficient 
utilization to obtain higher seed yield.
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