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Abstract 
The use of cover crops has benefits for the chemical, physical and biological properties of the soil. However, 
together with the need for good vegetable productivity, considerable challenges arise in several regions of Brazil. 
The preparation of conventional soil for initiating no-tillage systems is necessary to create a management history 
and assimilate the benefits of the no-tillage system in vegetables, ensuring sustainable production. The objective 
of this research was to evaluate lettuce yield as a function of different cover crops as a function of resistance to 
soil penetration. The experiment was conducted in the horticulture sector of the University of Rio Verde, Rio 
Verde, Goiás, Brazil. The cover crops used were sunflower (Helianthus annuus), sunn hemp (Crotalaria juncea), 
and fallow, and the vegetable used was lettuce (Lactuca sativa). The variables analyzed were plant height and 
lettuce yield, straw decomposition, and soil resistance to penetration. The collected data were submitted to 
analysis of variance, and if significant, was compared by Tukey test (p < 0.05) and regression analysis. The 
lettuce height in the different management systems showed no statistical differences. The decomposition of the 
straw presented accentuated degradation for the evaluated cover crops and the productivity was bigger in the 
straw of crotalaria and fallow. Soil resistance for cover crops was not greater than 2 MPa. 
Keywords: vegetables, vegetation cover, management, production 

1. Introduction 
Lettuce (Lactuca sativa L.) is an herbaceous, annual plant belonging to the Asteraceae family, originating in 
Mediterranean regions with a mild climate, with a delicate structure with a small stem, on which the leaves are 
attached, being one of the most popular vegetables consumed widely in Brazil (Costa Júnior, 2017). 

The management of crops in a no-tillage system include the following principles: ninimal soil disturbance; it has 
a permanent straw coverage, and crop rotations, including an annual cycle of biomass-producing plant species to 
assure for soil cover (Calegari, 2014) 

Ground cover plants can provide several benefits for agricultural systems since the plant dry matter produced by 
them affects all soil properties, whether physical, chemical, or biological, providing an increase in crop 
productivity and mitigating greenhouse gas emissions into the atmosphere. The use of these plants becomes even 
more important in Cerrado soils, which are usually acidic, with low organic matter content and low fertility. 
They improve the quality of the soil in the region and enable the direct planting system through quality straw 
added to the soil (Silva et al., 2021). 

The species used as cover crops absorb nutrients from deeper in the soil than typical commericail crops and then 
store thos nutrients in their plant material. When the cover crops decompose, they release these nutrients from 
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their tissues, contributing to the increase in these elements in the more superficial soil layers, where the roots of 
commercial culture are concentrated. As a result, the process this sistem increases the nutrient availability nad 
improves fertilizer efficiency, which contributes to increased productivity of the subsequent crops (Forte et al., 
2018). 

Sunflower (Helianthus annuus L.) is a plant of the Asteraceae family, native to North America, cultivated as an 
ornamental and medicinal plant. It is often used in crop rotations and crop succession because it provides 
desirable agronomic characteristics, such as short life cycle, wide adaptability to environmental variations, high 
adaptability to variations in latitude, longitude, and photoperiod (Oliveira et al., 2017). 

Sunn hemp (Crotalaria juncea L.) is a tall, 1.8 m, annual legume with numerous branches, which is resistant to 
drought, fast-growing, and toxic to animals. It is a leguminous species recommended for soils of medium to high 
fertility and helpful in controlling nematodes, for a green manuring, and for cellulose production. With a short 
growth cycle, it is an excellent legume recommended for intercropping with perennial crops. Sunn hemp initiates 
flowering when the day length is less than twelve hours, and, therefore, considered a short-day plant (Boscolo et 
al., 2020). 

Fallow areas are also called idle areas, being intended for soil cover, according to the National Supply Company 
(CONAB, 2020), or also known as winter fallow with invasive plants (Aita et al., 2001), or fallow as vegetation 
spontaneous (Pacheco et al., 2011). 

The use of leguminous species, especially those considered green manures, are used to improve the nutritional 
availability within the production system in which they are used, helping to recover and/or increase the physical, 
chemical, and biological properties of the soil (Cardoso et al., 2014). 

The legume species have a high nitrogen fixation capacity and agility in biomass production. The decomposition 
of dry matter of these species on the agroforestry floor keeps the soil covered in the that it increases the organic 
matter content, decreasing evapotranspiration (Silva et al., 2014). 

The objective of this research was to evaluate plant height and lettuce yield, dry matter decomposition, and soil 
penetration resistance as a function of different cover crops. 

2. Method 
The experiment was carried out in the horticulture sector of the University of Rio Verde, Rio Verde, Brazil. The 
area is located at an altitude of 545 meters, latitude 23º25′ south and longitude 51º25′ west. The soil was 
classified as a dystrophic Red Latosol (Oxisol) of clayey texture (Embrapa, 2013).  

The experiment was installed in randomized blocks with four treatments and five replications. Each repetition 
consisted of a plot 6 meters long and 3 m wide, totaling an area of 18 m2. The treatments consisted of cover 
crops being sunflower (Helianthus annus), sunn hemp (Crotalaria ochroleuca), and fallow (weeds). The number 
of cover crops was 50,000 and 30,000 ha-1 of sunflower and sunn hemp, respectively, according to the technical 
recommendations for each species (Carvalho et al., 2018). 

Forty-five days after the cover crops emerged, they were sprayed with glyphosate (960 g ha-1) and 2,4-D (720 g 
ha-1) to kill and desiccate the plant material, following technical recommendations by Valente et al. (2000) and 
Alves (2019). Prior to and following spaying the cover crops and fallow area with herbicides, no other 
management practices were used. 

The American lettuce seedlings were produced in trays with the substrate. The lettuce seedlings with 4 
permanent leaves were transplanted in the cover crop treatment areas 25 days after dissication. The lettuce plants 
were planted using a 0.50 m spacing between plants and 0.70 m between rows. 

The variables analyzed were height plant, productivity, soil penetration resistance and percentage of straw 
decomposition methodology described by Chaila (1986). The plant height was measured using a graduated ruler, 
measuring the the height from the soil surface to the highest level of leaf foliage. Lettuces were harvested for 
yield analysis 45 days after planting. For statistical evaluation, the average of 10 plants from 4 replicate plots 
was used. 

The collected data were subjected to analysis of variance, if significant, was compared by the Tukey test (p < 
0.05) and by regression analysis using the Sisvar statistical software (Ferreira, 2019). 

3. Results 
There was no effect on the height of the lettuce plant concerning the different cover crops that were decaying. 
The decomposition of straw in the fallow was superior to the sunn hemp plant but showed a similar response 



jas.ccsenet.

with sunfl
response to

 

Table 1. P
cover crop

Cr

Su

Su

Fa

CV

 

Figure 1 s
and fallow

 

Figur

 

Figure 2 s
cover and 

 

Fig

 

Figure 3 s
and fallow

 

org 

lower. The yie
o fallow (Tabl

Plant height (cm
ps and fallow. 

rops 

unn hemp 

unflower 

allow 

V (%) 

shows the regr
w as a function 

re 1. Height of 

shows the regr
fallow plants a

gure 2. Straw d

shows the pene
w. 

eld of lettuce 
e 1). 

m) and lettuce

P

1

1

1

1

ression curve f
of the crop cy

lettuce plant u

ression curve f
as a function o

decomposition

etration resista

Journal of A

covered with

e crop yield (g

Plant Height (cm

1.12 a 

0.14 a 

0.65 a 

3.37% 

for lettuce heig
ycle. 

under no-tillag

for the decomp
of the crop cyc

n curve in no-ti

ance curve (M

Agricultural Sci

80 

h sunn hemp w

grammes) and 

m) Straw

63.91

69.08

70.91

13.72

ght in a planti

ge system subm

position of str
cle. 

illage system u

MPa) in no-tilla

ience

was superior 

straw decomp

w Decompositio

1 b 

8 ab 

1 a 

2% 

ing system sub

mitted to differ

raw in a planti

under different

age system sub

to sunflower 

position as a fu

on (%) Yi

0.3

0.2

0.2

21

bjected to diffe

 

ent intercroppi

ing system sub

 

t intercropping

bjected to diffe

Vol. 14, No. 1;

but with a sim

unction of diff

eld (g) 

36 a 

20 b 

26 ab 

.52% 

ferent intercrop

ing and fallow

bjected to diff

g and fallow 

ferent intercrop

2022 

milar 

ferent 

pping 

w 

ferent 

pping 



jas.ccsenet.

Figure 3. P

 

4. Discuss
Different p
subsequen

The total 
reflecting 
favors the 
soil drynes

Thus, ther
in seed loc
soil (Qasem

The lettuc
cover crop
greater lett

Although 
treatment. 
decomposi
capacity. 

Sousa et al
in agrofor
decomposi
the short-t

Almeida e
not suffer
transplanti
economica

org 

Penetration res

sion 
plant varieties 
nt crops (Bellin

area of the e
a greater plant
diffusion of o

ss. 

e are a greater
cations in the s
m, 2020). 

e yields under
p, but not diff
tuce yields tha

sunn hemp d
According t

ition rate, ass

l. (2020), evalu
estry systems,
ition for the tw
erm nutrient re

et al. (2020), ev
r any interfer
ing in a no-till
ally viable. 

sistance curve 

can be used as
nasso et al., 20

experiment un
t contribution 

oxygen and car

r temperature r
soil profile. At

r the sunn hem
ferent than the
an the fallow tr

did not decom
to Pedra et 
uming that th

uating the folia
, reported that
wo periods stu
eturn. 

valuating lettu
rence in the 
age system at 

Journal of A

(MPa) in no-ti
and sunfl

s cover crops f
21). 

derwent harro
from straw, lik
rbon dioxide o

range, which fa
t the same time

mp cover crop w
e fallow treatm
reatment (Tabl

mpose rapidly, 
al. (2012), le

he mineralizati

ar decomposit
t the species u
udied; thus, G

uce crop produc
comparison 

the highest sp

Agricultural Sci

81 

  
 

illage system s
flower) and fall

for no-tillage s

owing; the fal
ke sunflower. 
out of the soil,

avors nitrogen
e, no-tillage sy

were significan
ment. Either co
le 1).  

there was an
egumes have 
ion process of

tion of species 
used in green m
Gliricídia sepiu

ctivity in a no-
between all 
eed showed th

ience

subjected to di
low 

systems, depen

llow treatment
Soil preparatio
, incorporating

n mineralization
ystems keep w

ntly greater th
over crop, sun

n increase in l
a lower C/N

f nutrients is 

used in green 
manure were t
um and pig-be

-tillage system
the studied t

he highest oper

 
ifferent intercro

nding on their 

ts presented a
on exposes the
g organic resid

n, seed germin
weed seeds in th

han the those u
nn hemp or su

lettuce crop p
N ratio, whic
greater than t

manure and o
the ones with 
an species are

m. It was observ
treatments. Th
rational capaci

Vol. 14, No. 1;

opping (sunn h

morphologica

a weed seed b
e seeds to ligh
dues and prom

nation, and cha
he top 10 cm o

under the sunfl
unflower, prod

productivity in
ch increases 
the immobiliz

f economic int
the highest ra

e recommende

ved that lettuc
he treatment 
ity of the set, b

2022 

 

hemp 

al and 

bank, 
t and 
oting 

anges 
of the 

ower 
duced 

n this 
their 
ation 

terest 
ate of 
d for 

e did 
with 

being 



jas.ccsenet.org Journal of Agricultural Science Vol. 14, No. 1; 2022 

82 

Corrêa et al. (2020), evaluating the effects of cover crops such as Crotalaria juncea and corn. It was observed that 
after cutting the cover crops used, lettuce and baby corn, had similar productivity to that obtained after 
monoculture of sunn hemp. 

The average soil pentration resistance sunn hemp, sunflower, and fallow were 1.76, 1.89, and 1.83 MPa, 
respectively. Vieira et al. (2021) found soil pentration resistance values of 1.67 MPa for brachiaria and sunn 
hemp of 1.70 MPa in the first evaluation showed low soil compaction as a function of the other cover crops.  

Rosa et al. (2020) evaluating soil compaction in sunflower crop found that it did not affect the number of 
sunflower leaves and shoot development, but had a negative impact on plant height, stem diameter, length and 
root dry mass, harming. 

Silva et al. (2020), evaluating the penetration resistance of a dystrophic red-yellow latosol under different soil 
management systems, observed that the adoption of crop succession was beneficial in reducing soil penetration 
resistance compared to treatment with soybean succession with fallow.  

The use of cover crops results in greater financial return by reducing costs, preserving soil health, increasing 
productivity, and the productive stability of economic crops. Therefore, it is noteworthy that the use of cover 
crops, isolated or mixed, in rotation with commercial crops, can make the agricultural systems of the Cerrado 
more efficient and sustainable (Silva et al., 2021). Thus, maintaining good soil preservation and systems that 
seek to conserve or increase organic matter, such as direct planting and intercropping, are promising options 
(Ventura et al., 2020).  

As a result of this research, we concluded that the lettuce height produced in the different cover crop systems 
were not affected. In addition, straw decomposition was greater in the fallow treatment compared to the sunn 
hemp treatment. Lettuce yields were greater with the sunn hemp cover crop compared to sunflower cover crop, 
but not significant different from the fallow treatment. Soil resistance for cover crops was not greater than 2 
MPa.  
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