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METHOD

In conditions of intensive greenhouse vegetable production,
lettuce production during the winter without heating occupies a
significant place in the crop rotation after tomatoes, peppers, and
cucumbers. In addition to being profitable, this type of salad production
provides the benefits of phytoextracting excess nutrients and eliminating
pathogens and weeds.

The aim of this research was to investigate the effects of different
tillage treatments and organic fertilizers on the growth, development,
and yield of lettuce (Lactuca sativa L.).

The research was performed at the Institute for Vegetable Crops in
Smederevska Palanka and a purple variety of leafy lettuce - Viola was
chosen as plant material. The experiment followed a random block
system with three repetitions in the irrigation system and two types of
cultivation - deep tillage (50 cm) and shallow tillage (15 cm). Lettuce was
planted at a spacing of 20×25 cm. In both cases of soil cultivation, two
types of organic fertilizers were separately applied following the
manufacturer's instructions: 1) vermicompost - Lumbrikum Radovanović
(V); 2) briquetted chicken manure - Nervosol organic NPK 4-3-4 (N). The
control (C) involved soil cultivation without fertilizer application.

A two-factor ANOVA analysis model was used to determine the
influence of the tillage treatments and two organic fertilizers on the
lettuce morphological parameters and yield. Duncan's test was
performed to stipulate the significance of mean differences (p < 0.05)
between the tillage treatments and applied organic fertilizers using SPSS
software version 22.0 (IBM Corporation, New York, NY, USA).

Deep tillage, combined with the usage of Nervosol organic NPK 4-
3-4, has been shown to be an effective method for increasing lettuce yield
compared to shallow tilling control. In situations where deep tillage is
not possible, the usage of vermicompost is a good alternative.

27.3

39

34.3

23

27
25.3

0

5

10

15

20

25

30

35

40

45

C N V

N
u

m
b

er
 o

f 
le

av
es

Deep tillage Shallow tillage

27.7

35.2 35.7

27.9 29.1 28

0

5

10

15

20

25

30

35

40

C N V

L
ea

f 
le

n
g

th
 (

cm
)

Deep tillage Shallow tillage

16.7

19
17.7

17 16.8

12.9

0

5

10

15

20

C N V

L
ea

f 
w

id
th

 (
cm

)

Deep tillage Shallow tillage

256.1

365.4

304

211.3 220.9
248.7

0

50

100

150

200

250

300

350

400

C N V

T
o

ta
l 

p
la

n
t 

w
ei

g
h

t 
(g

)

Deep tillage Shallow tillage

243.7

348.9

290.9

200.4 212.1
238.7

0

50

100

150

200

250

300

350

400

C N V

W
ei

g
h

t 
o

f 
th

e 
ae

ri
al

 p
la

n
t 

p
ar

t
(g

)

Deep tillage Shallow tillage

31.7
30.4 31

21.7 22.3

30

0

5

10

15

20

25

30

35

C N V

P
la

n
t 

h
ei

g
h

t 
(c

m
)

Deep tillage Shallow tillage

Figure 2. Average values ​​of the number of leaves (A), leaf
length (B), leaf width (C), plant height (D), plant weight (E),
aerial plant part weight (F), and the lettuce yield (G) grown
under deep tillage and shallow tillage, with the application
of organic fertilizers Nervosol (N) and vermicompost (V),
compared to the control (C).

N

Deep tillage Shallow tillage

Figure 3. The appearance of lettuce grown under deep
tillage and shallow tillage, with the application of organic
fertilizers Nervosol (N) and vermicompost (V), compared
to the control (C).
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Figure 1. The experiment in the greenhouse
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