IECAG  The 5th International Electronic
Conference on Agronomy w MDPI

15-18 December 2025 | Online

Biofertiliser Effects on Lettuce Morphological Traits for Fresh
Consumption and Processing in Two Distinct Soil Types

Milica Stojanovi¢!, Radomir Bodiroga?, Sladana Savi¢3, Zorica Jovanovié¢*, Dorde Moravcevié*

LUniversity of Belgrade, Institute for Multidisciplinary Research, National Institute of the Republic of Serbia, Kneza ViSeslava 1, Belgrade, 11030, Serbia,

(milica.stojanovic@imsi.bg.ac.rs)

2 Faculty of Agriculture, University of East Sarajevo, Vuka Karadzi¢a 30, East Sarajevo, 71123, Bosnia and Herzegovina
3 Institute for Plant Protection and Environment, Teodora Drajzera 9, Belgrade, 11040, Serbia
4 Faculty of Agriculture, University of Belgrade, Nemanjina 6, Belgrade, 11080, Serbia

INTRODUCTION & AIM MATERIALS & METHODS

_ _ glMleppo ‘Carmesi')
Lettuce is a leafy vegetable consumed fresh or processed in ready-to-eat produ . N > without additional heating a
lifestyle trends favouring quick, healthy, and convenient meals.
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tments were 50 cm and 100 cm. Soil treatments 150 mL EM
on (150 mL + 21 g) in 10 L of water. Foliar: 30 mL EM Aktiv, 1
in 6 L of water (four times during vegetation).
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t-harvest: dry leaf weight (dried at 70 °C/72 h), fresh leaf weight

| et%zn:m,ycaliper);’ core ratio = stem length/rosette height.
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Standard \ eding, ventilation, and irrigation) were applied. Air temperature

and relati 24 t usmg RC-4HC Data Loggers. Photoperiod ranged from
> h in spring during the vegetation period.

ear relationships among parameters via a heatmap.

Table 1. Lettuce morphological parameters affected by cultivar, e A 4! . ) —_ 2 Vi

biofertiliser, and season in the GL soil : _' Table 2. Initial GL sml
‘ 3 R analysis . -
b . Rosette Fresh leaf d.Sten: Dry leaf weight C . v 9 505 .0 . Table 3. Lettuce morphological parameters affected by _
arameters giameter (cm) weight (g) lameter () ore ratio T a N (%) 2 2 ol °rga:“° cultivar, biofertiliser, and season in the AT soil = AN
(mm) - (mg/ 1008) (mg/100g) | matter (%) Stem Table 4. Initial AT soil
: ) : Parameters Rosette Fresh leaf diameter Dry leaf Core ratio - analysis A

Cultiva = : ) 4 - = diameter (cm) weight (g) weight (g) :
g ; P \ . ' mm B P K |
Kiribati 31.8:0.8d  199.441( .6£0.5b  10.800.64 d : (mm) 4 m (mg}?g’Og) S
Murai 30.9:0.7¢  146.9%7. : 8620.64 ¢ ' e = — " Y
- 3 — i : oS b B 2.83
ASEINCRS 'Zﬁ';fg'ia ; N : ; cerson's comelaton coic ' b3 340, 4% 7b 11.020.75d 0.27+0.01c .
- g ¥ - Murai . 3.8+7.5 h b 9.47+0.49c¢ 0.24+0.02b :
29.110.6 b o "‘ . " # .' E .241‘0.01 b B E A i : L4 " ™ Pearson's correlation coefficient

28.8+0.7 b s i 18+0.01 s
8+0. 2 114032 810 .18+0.01 a 118.4¢5.0a

188.6+10.5d

27.8t0.7 a 17.1£0.6 / bc 134.1+82b

28.7+0.6 b 17.6+0.6 9.38£0.57 ab
' 17.610.6 9.90+0.65b 0.

-0.11 s
15.4+0.6 a

Figure 1. The heat map correlation matrix shows correlations among ' M 6+0. 1+92a 1 : 19.6 a ).60 ‘J.ESi0.0l ;
lettuce morphological parameters in GL soil. Their correlated levels _ : , - % . ! o
were represented with blue (strong positive relationship) to red (strong [ owing ' g & Figure 2. The heat map correlation matrix shows correlations
negative relationship). Each cell in the correlation matrix is represented > \ - among lettuce morphological parameters in AT soil. Their
: : by a Pearson’s correlation coefficient (r). Asterisks indicate significant | | X 2 ‘ d A 5 0.36 16+0.01 a correlated levels were represented with blue (strong positive
Slgnlflcance . 3 K- differences at * p < 0.05, ** p < 0.01. DLW: dry leaf weight, RD: rosette " 3.8+0.7 ¢ 10.8 93¢ 0.29+0.01b relationship) to red (strong negative relationship). Each cell in
Cultivar (C) A Nl ' : diameter, FLW: fresh leaf weight, SD : stem diameter, CR: core ratio. e : y .7i0 o 2'30+ N 0'34:_0'02 . the correlation matrix is represented by a Pearson’s correlation ||
' == = - — coefficient (r). Asterisks indicate significant differences at * p <

| 0.05, ** p <0.01. DLW: dry leaf weight, RD: rosette diameter,
FLW: fresh Ieafwe|ght SD: stem dlameter CR: core ratio. ' |
( c

' 2 " ’ howe

ry
o Iagon wit
leaf weight, a moo erate COITE
with stem dia ; and core
The data show the means (n = 9) * SE for rosette diameter, fresh leaf weight, stem and 2 Weak/f:g o : with :
diameter, core ratio, and (n = 3) + SE for dry leaf weight. Values followed by the same 4 ' ‘ 2 < meter N/ 2
letter are not significantly different at the 0.05% level of probability according to Tukey’s ‘ [\ - B — = ; :
test. Groups of the same factors with no letters are not different from each other. Asterisks o ' The data show the means (n = 9) + SE rosette diameter, fresh leaf weight, stem diameter, N , ”
indicate significant differences at * p < 0.05; ** p < 0.01; *** p < 0.001; ns, non-significant. " | | core ratio, and and (n = 3) * SE for dry leaf weight. Values followed by the same letter are &
' not significantly different at the 0.05% level of probability according to Tukey’s test. Groups
of the same factors with no letters are not different from each other. Asterisks indicate
significant differences at * p < 0.05; ** p <0.01; *** p < 0.001; ns, non-significant.
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Green cultivars 'Kiribati' and 'Aleppo’ excelled in leaf fresh/dry weight, while red cultivar 'Gaugin' showed the highest core ratio (<0.5, optimal for
processing) in both soils across all seasons.

Biofertiliser effects were soil-dependent: generally enhancing agronomic parameters in GL soil but reducing performance in AT soil. Although fertiliser This study was funded by the Ministry of Science,
did not influence all parameters, the interaction among all factors was significant, except for dry leaf weight in both soils, indicating the need to Technological Development and Innovation of the
optimise biofertiliser application according to soil type. Republic of Serbia under contract numbers 451-03-

136/2025-03/200053, 451-03-136/2025-03/200010, and 451-

Seasonal variation played a decisive role, with spring and winter favouring morphological growth. 03-137/2025-03/200116.

Future research should investigate long-term biofertiliser effects on morphological parameters, optimise application strategies, and explore factor
[nteractions across soil types.
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