
 

 2026/01 

 

 
Precision Crop Production 2026, 01  

Article 1 

Stimulating maize growth under different water regimes 2 

through foliar application of micronutrients 3 

Brian Ssemugenze1,2*, Akasairi Ocwa1,2, Fred Peter Kabaale3,4, Joseph Esimu5, Adrienn Széles1, Árpád Illés1, János 4 

Nagy1, Csaba Bojtor1 5 
1Institute of Land Use, Engineering and Precision Farming Technology, Faculty of Agricultural and Food Sci-6 

ences and Environmental Management, University of Debrecen, 138 Böszörményi street, 4032, Debrecen, 7 

Hungary 8 

2Kálmán Kerpely Doctoral School, University of Debrecen, 138 Böszörményi Street, 4032 Debrecen, Hungary 9 

3Uganda National Institute for Teacher Education - Kaliro Campus, P.O. Box 65, Kaliro, Uganda  10 

4Department of Science Education, Bugema University, P.O. Box 6529, Kampala, Uganda 11 

5Division of Plant science, Research School of Biology, The Australian National University. 12 

*Correspondence: illes.arpad@agr.unideb.hu 13 

Abstract: Drought and nutrient stress constrain maize growth, production and produc-14 

tivity. Precision agricultural tools such as foliar fertilisation and irrigation enhance maize 15 

growth through mitigation of stresses at different growth stages. The study conducted at 16 

Látókép Crop Production Experimental Site, University of Debrecen, Hungary during 17 

year 2023, assessed the physiological and growth performance of two maize hybrids ex-18 

posed to foliar fertilisation under precision drip irrigation and non-irrigated conditions. 19 

Foliar fertilizers composed of; nitrogen (10 g/l), zinc (8 g/l), K2O (8.5 g/l), P2O5 (0.83 g/l), 20 

and S (8.93 g/l). Data on plant height, leaf area index (LAI), normalized difference vegeta-21 

tion index (NDVI), and relative chlorophyll content (SPAD) were collected at the V12, R1, 22 

R4, and R6 analysed using a T-test in Genstat software (12th edition). Results showed sig-23 

nificant increases in all parameters at the V12, R1, and R4, but NDVI, LAI, and SPAD 24 

declined at R6 under both irrigation and non-irrigated conditions. Foliar fertilisation of 25 

the two maize hybrids under precision drip irrigation conditions showed that NDVI and 26 

plant height had a significant difference (p < 0.05) while no significance difference was 27 

noted for SPAD and leaf area index. The percentage LAI due to foliar fertilisation under 28 

irrigated conditions was 16.86% and 18.39% for FAO490 and FAO290 respectively how-29 

ever the effect was slightly higher for FAO290 than FAO490. FAO490 and FAO290 hybrids 30 

recorded a 23.45% and 10.05% foliar fertilisation effect respectively over control under 31 

non-irrigated conditions. FAO490 hybrid consistently performed better under irrigated 32 

conditions compared to FAO290 which performed better under non-irrigated conditions. 33 

FAO490 hybrid consistently performed better under irrigated conditions compared to 34 

FAO290 which performed better under non-irrigated conditions. 35 

Keywords: Foliar fertilisation; Physiological Growth; Precision Drip Irrigation; Maize Hy-36 

brid; Water stress 37 
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1. Introduction 41 

Cereals significantly address concerns of global food security [1], making them foun-42 

dational components of diets in both developed and developing nations. World cereal 43 

production in 2022 increased by 8.3 million tonnes (0.3%), worldwide grain production 44 

represented; corn (1,151.36), wheat (783.8), rice (502.98), barley (150.48) [2]. Cereals namely 45 

wheat, rice, and maize, have a global impact serving as major staple food highly con-46 

sumed by billions of people [3], as well as important animal feeds [4]. Cultivation of cere-47 

als has contributed to development of rural economies as well as shaping international 48 

markets through trade [5, 6]. Therefore, sustainable cultivation and innovation in cereal 49 

production enhance nutritional needs of a growing global population.  Among the major 50 

cereals, maize, highly versatile and widely cultivated cereal [7], exerts a substantial global 51 

impact [8]. Furthermore, it contributes to global biofuel production boosting renewable 52 

energy industry [9]. However, challenges such as adverse weather extremes, water scar-53 

city, drought, stress, soil infertility, pests and diseases underscore the need for sustainable 54 

maize farming practices to ensure food security and economic resilience on a global scale 55 

[10, 11]. Therefore, increasing the average yield, yield stability and quality of maize is of 56 

utmost importance.  57 

Global maize production, limited by several multifaceted challenges impacting food 58 

security and economies [1]. Several abiotic and biotic stresses such as climate change-in-59 

duced uncertainties [12], water scarcity, soil infertility, drought [13], socioeconomic fac-60 

tors, market dynamics, and evolving pest pressures pose significant threats. Climate 61 

change and soil fertility deterioration significantly contribute to decline in maize produc-62 

tion [1, 13]. Drought stress impacts maize nutritional status [14], thus a need to provide 63 

balanced mineral nutrients [15, 16]. Different parts of the world including Europe have 64 

been hit by drought spells recently increasing temperature and reduced precipitation [17, 65 

18], causing economic losses among farmers. Temperature is considered as primary factor 66 

that influences plant growth and development [19], determining potential maize produc-67 

tivity and quality [7, 20]. Temperature and heat accumulation affects maize phenological 68 

and growth stages, determining dry matter distribution and accumulation [19]. In Europe, 69 

Hungary has been mostly affected by climate change impacting agricultural production 70 

[21], with predictions of increased drought prevalence during closing years of the 21st 71 

century [17, 22].  72 

Research studies have documented the need for strong climate adaptation strategies 73 

to safeguard against serious drought impacts leading to food insecurity and economic 74 

losses [23, 24]. The presence of water deficits during various crop growth stages elicits 75 

different yield responses, contingent on crop sensitivity. Augmenting irrigation during 76 

critical growth stages enhances yield and water productivity [25]. Maize irrigation sur-77 

passes rainfed maize in water use efficiency [26]. Precision dripping irrigation enhances 78 

soil aeration and moisture [27]. Proper irrigation methods, such as drip systems, precisely 79 

deliver water where needed, ensuring timely supply and water application efficiencies 80 

vary such as surface irrigation (60-90%); sprinkler irrigation (65-90%); drip irrigation (75-81 

90%) [28]. Therefore, uniform distribution of irrigation water in the field enhances water 82 

use efficiency because of precision irrigation delivery systems. 83 

Depleted soil fertility hampers nutrient availability. Fertiliser use plays a central role 84 

in increasing maize yield [7, 29]. The degradation of Hungarian soil has significantly im-85 

pacted maize production [30]. A recommended approach to bolster maize yields involves 86 

nutrient replenishment [31, 32]. The application of NPK fertiliser proves effective in en-87 

hancing maize yield, particularly during brief crop growth periods [33]. Advancements 88 

in fertiliser development enable precise control of nutrient supply to plants, curbing en-89 

vironmental pollution [34]. Foliar fertilisation is significant tool for the sustainable and 90 
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productive management of crops [35, 36]. Foliar fertilisation is one of the precision prac-91 

tices to avert stress effect on crops since these abiotic and biotic stresses have a significant 92 

effect on crop growth and yield. Foliar fertiliser improves growth and yield by providing 93 

nutrients as well as ameliorating abiotic and biotic stresses. It’s an effective way to im-94 

prove chlorophyll content, photosynthetic rate, boost resistance to pests and diseases [37], 95 

decrease lipid peroxidation, and maintain homeostasis in crops like maize (Zea mays L.) 96 

[38], exposed to stress. This later improves yield and grain quality [38, 39, 40]. Ivanov et 97 

al. [41] reported an increase in quantum yield due to foliar application of ZnO. Zinc (Zn) 98 

played a crucial role in drought stress resistance through regulation modifying plant 99 

physiological processes [41]. Supplementing maize with nutrients like zinc improves crop 100 

yields [42], boron as micro-nutrient highly influences yield of maize at different locations 101 

[43]. The present study assessed the impact of foliar fertilisation on physiological growth 102 

of early maturing and late maturing maize hybrids under varying water availability con-103 

ditions  104 

 105 

 106 

 107 

 108 

2. Materials and Methods 109 

Experimental site: The study was conducted at Látókép Crop Production Experi-110 

mental Site, University of Debrecen, Hungary in the growing season of 2023. The soil type 111 

of the experimental station was high-quality calciferous chernozem soil. 112 

Experimental materials: FAO490 (mid maturity group) and FAO290 (early maturity 113 

group) maize hybrids are the two main hybrids studied under this research. Foliar ferti-114 

lizer treatments consisted of different nutrients such as: Nitrogen, K2O, P2O5, Zn, S, Fe, 115 

MgO, Cu, Na, C, Co, B, Ca, essential vitamins and amino acids. 116 

Soil sampling and sowing: Soil sampling was initially conducted before sowing; soil 117 

samples were collected from different parts of the field and laboratory analysis conducted 118 

for soil moisture testing. Sowing was done on 20th April 2023 at a plant population of 119 

74.000 maize plants/ha. 120 

Experimental design, treatments and irrigation management: The experimental de-121 

sign was a randomized split-plot field experiment. Surface drip irrigation was installed 122 

during the month of May 2023 preceding onset of drought and removed when the plants 123 

attained physiological maturity. Foliar fertilizers contain nitrogen (10 g/l), zinc (8 g/l), K2O 124 

(8.5 g/l), P2O5 (0.83 g/l), and S (8.93 g/l). Foliar application was done once at 8th leaf stage 125 

when plant leaves had fully developed with enough leaf surface area to absorb nutrients. 126 

Other agronomic practices such as weed management and row cultivation were per-127 

formed as recommended. Surface drip irrigation lines were laid on 14th June 2023 in every 128 

row near the plants at the intensity of 3 liters per hour controlled by hydrawise app, man-129 

aged by nearby meteorological station and removed on 22nd September 2023. 130 

Data collection stages: Physiological growth data was collected at different pheno-131 

logical stages namely, V12, R1, R4, and R6 stage. 132 

Field data collection: After foliar fertilizer application, data collection started on both 133 

physiological parameters and progressed until harvest on 28th September 2023. Data was 134 

categorically collected on plant physiological parameters namely, plant height, leaf area 135 

index (LAI), normalized difference vegetation index (NDVI), relative chlorophyll content 136 
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(SPAD). Different equipment was used for data collection. Plant height (cm), was meas-137 

ured using a meter rule, NDVI using Greenseeker while LAI used a sun scan. Chlorophyll 138 

content was determined using SPAD chlorophyll meter in the third fully expanded leaf. 139 

Relative chlorophyll content values range (SPAD values) from 0–99 estimated from leaf 140 

transmittance coefficients at 650 nm and 940 nm [44].  141 

Statistical analysis: Data was analyzed using T-test using Genstat software (12th edi-142 

tion). Figures and graphs were drawn using Minitab software (18th edition). 143 

3. Results 144 

Hybrid physiological and growth performance due to foliar nutrient application under 145 

irrigated conditions 146 

Foliar fertilisation of the two maize hybrids under precision drip irrigation condi-147 

tions showed that NDVI and plant height had a significant difference (p < 0.05) while no 148 

significance difference was noted for SPAD and leaf area index. Comparison of foliar fer-149 

tilisation effect on physiological growth of both hybrids on growth stages showed a 2.3% 150 

(SPAD), 10.12% (NDVI) and 11.3% (LAI) for FAO490 and 15.13% (SPAD), 0% (NDVI), 151 

6.3% (LAI) for FAO290 at V12 stage. NDVI and LAI of both hybrids had no significant 152 

difference with control, however, an 8.3% and 12.3% SPAD value was recorded for 153 

FAO490 and FAO290 respectively at R1 growth stage. Plant height, NDVI and leaf area 154 

index of both hybrids had no significant difference with control, a 5.3% SPAD value for 155 

FAO290 at R4 stage under irrigated conditions. At R6 stage, both FAO490 and FAO290 156 

had a 2.1% and 42.6% respectively attributed to foliar fertilisation under irrigated condi-157 

tions, but NDVI and LAI had no significant difference for both hybrids. Therefore, foliar 158 

fertilisation effect differed for both hybrids at different growth stages.     159 

Hybrid physiological performance due to foliar fertilisation under irrigation noted a 160 

55.75 and 54.04 SPAD values for FAO290 and FAO490 due to foliar fertilisation respec-161 

tively, compared to 53.17 and 54.22 SPAD values of FAO290 and FAO490 for control. 162 

FAO290 had a 4.74% foliar fertilisation effect compared to control. There was a significant 163 

difference for plant height for both hybrids. FAO290 had a significant difference (p < 0.05) 164 

of plant height compared to FAO490 however no significant difference recorded between 165 

foliar treatment and control for both hybrids. Plant height values of 329.1cm and 329.5cm 166 

for FAO490 compared to 348.3cm and 340.1cm of FAO290 for both treatment and control 167 

respectively (Figure 1). Both hybrids had a 5.7% and 3.19% between treatment and control. 168 

A significant difference (p < 0.05) for NDVI between both hybrids but there was no signif-169 

icant difference between treatment and control. FAO490 had 0.71 while FAO290 had 0.678 170 

and 0.625 NDVI values for foliar treatment and control (Figure 1). The percentage NDVI 171 

difference of 4.54% and 8.14% due to foliar fertilisation for FAO490 and FAO290 respec-172 

tively, almost double effect for FAO290 compared to FAO490. Both hybrids had no signif-173 

icant difference for leaf area index. FAO490 had 6.37 and 5.38 while 6.32 and 5.26 LAI 174 

values for FAO290 for foliar treatment and control (Figure 1). The percentage LAI due to 175 

foliar fertilisation was 16.86% and 18.39% for FAO490 and FAO290 respectively however 176 

the effect was slightly higher for FAO290 than FAO490. The experimental results above 177 

showed that foliar fertilisation slightly improved different physiological growth parame-178 

ters compared to control. Both SPAD and plant height had no significant fertilisation effect 179 

for FAO490 while slightly higher values for all parameters were recorded for FAO290 180 

compared to control. Therefore, FAO290 showed a slightly better physiological and 181 

growth performance than FAO490 due to foliar fertilisation under precision drip irriga-182 

tion conditions. 183 

 184 

 185 



Precision Crop Production 2026, 01 5 of 13 
 

 

 186 

1. SPAD difference be-

tween FAO290 and 

FAO490 under irrigation 

conditions 

 

2. NDVI difference bet-

ween FAO290 and 

FAO490 under irrigation 

conditions 

 

3. LAI difference between 

FAO290 and FAO490 un-

der irrigation conditions 

 

4. Plant Height difference 

between FAO290 and 

FAO490 under irrigation 

conditions 

 

Figure 1; Represents hybrid physiological growth performance due to foliar nutrient application 187 

under precision irrigation conditions; * indicates significant difference at P=0.001; ** indicates sig-188 

nificant at P < 0.05; NS shows non-significant difference. 189 
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 199 

 200 

Hybrid physiological and growth performance due to foliar nutrient application under 201 

non-irrigated conditions 202 

SPAD showed a significant difference (p < 0.05) between FAO290 and FAO490, while 203 

Leaf Area Index (LAI), plant height and NDVI had no significant difference. At all growth 204 

stages, both hybrids showed no significance difference between treated and control. The 205 

SPAD values varied between the two hybrids, 53.4 (treated) and 52.03 (control) for 206 

FAO290, better than 48.2 (treated) and 45.83 (control) for FAO490 (Figure 2). The foliar 207 

fertilisation percentage difference of 5.04% and 2.60% for FAO490 and FAO290 respec-208 

tively compared to control was recorded. Therefore, foliar fertilisation slightly improved 209 

SPAD values for both hybrids however FAO490 hybrid performed better than FAO290 210 

under similar conditions. NDVI values did not have a significant difference for foliar treat-211 

ment and control for both hybrids. The NDVI values were as follows; 0.68 (treated) and 212 

0.66 (control) for FAO490 hybrid while 0.68 (treated) and 0.66 (control) for FAO290 (Figure 213 

2). An implication that foliar fertilisation had no significant impact on NDVI values for 214 

both hybrids. There was a slight difference between leaf area index for both hybrids 215 

whereby FAO490 hybrid had better leaf area index than FAO290 under non-irrigated con-216 

ditions. The leaf area index values were 6.34 (treatment) and 5.01 (control) for FAO490 217 

hybrid compared to 5.54 (treated) and 5.01 (control) for FAO290 hybrid (Figure 2). Leaf 218 

Area Index values above indicate that a 13.02% difference for foliar treated FAO490 over 219 

treated FAO290, with no difference between control of both hybrids. Foliar fertilisation 220 

effect on leaf area index was evident for both hybrids compared to control. FAO490 and 221 

FAO290 hybrids recorded a 23.45% and 10.05% foliar fertilisation effect respectively over 222 

control. Plant height for both hybrids was not significantly influenced by foliar fertilisa-223 

tion. Plant height values of 323.8cm (treatment) and 319.2cm (control) for FAO490 com-224 

pared to 324.6cm (treated) and 329.2cm (control) for FAO290 were recorded (Figure 2). 225 

Foliar fertilisation slightly improved plant height by a 1.43% difference for FAO490 hybrid 226 

while there was no observed foliar fertilisation effect in FAO290. Both hybrids showed 227 

improved physiological growth performance because of foliar fertilisation under non-ir-228 

rigated conditions except FAO290 hybrid whose plant height (control) had a slight differ-229 

ence to treatment though not significant. 230 

 231 

 232 

 233 

 234 

  235 
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 SPAD difference be-

tween FAO290 and 

FAO490 under water 

stress conditions 

 

 NDVI difference bet-

ween FAO290 and 

FAO490 under water 

stress conditions 

 

 LAI difference between 

FAO290 and FAO490 un-

der non-Irrigated condi-

tions 

 

 Plant Height difference 

between FAO290 and 

FAO490 under non-Irri-

gated conditions 

 

Figure 2; Represents hybrid physiological growth performance due to foliar nutrient application 236 

under water stress conditions; * indicates significant difference at P=0.001; ** indicates significant 237 

at P < 0.05; NS shows non-significant difference 238 

 239 

 240 

 241 

 242 

 243 

 244 

 245 

 246 

 247 

 248 

40

45

50

55

F
o

lia
r

fe
rt

ili
s
e

d

c
o

n
tr

o
l

F
o

lia
r

fe
rt

ili
s
e

d

c
o

n
tr

o
l

FAO290 FAO490

S
P

A
D

Hybrid and fertilisation

*

*

0,62
0,63
0,64
0,65
0,66
0,67
0,68
0,69
0,7

F
o
lia

r
fe

rt
ili

s
e

d

c
o

n
tr

o
l

F
o

lia
r

fe
rt

ili
s
e

d

c
o

n
tr

o
l

FAO290 FAO490

N
D

V
I

Hybrid and fertilisation

**
**

0
1
2
3
4
5
6
7

Foliar
fertilised

control Foliar
fertilised

control

FAO290 FAO490

L
A

I

Hybrid and fertilisation

N

S

N

S

310
315
320
325
330
335

F
o
lia

r 
fe

rt
ili

s
e
d

c
o
n
tr

o
l

F
o
lia

r 
fe

rt
ili

s
e
d

c
o
n
tr

o
l

FAO290 FAO490

P
la

n
t 

h
e

ig
h

t

Hybrid and Fertilisation

NS
*



Precision Crop Production 2026, 01 8 of 13 
 

 

Effect of irrigation on physiological and growth performance of hybrids 249 

Foliar fertilisation under irrigated conditions showed that FAO490 hybrid recorded 250 

a significantly better leaf area index value of 7.36 compared to 6.8 under non-irrigated 251 

conditions. A reverse trend was recorded for FAO290 hybrid whereby 6.52 and 5.64 leaf 252 

area index values were recorded for non-irrigated and irrigated conditions respectively. 253 

The NDVI values recorded for both hybrids almost had the same trend as leaf area index, 254 

0.75 and 0.66 NDVI values of irrigated and non-irrigated conditions respectively for 255 

FAO490 hybrid, while FAO290 hybrid under non-irrigated conditions recorded a 0.78 256 

value slightly higher than 0.76 under irrigated conditions. SPAD values showed a signif-257 

icant difference between irrigated and non-irrigated conditions for both hybrids. FAO490 258 

hybrid had a 12.4% SPAD difference under irrigated conditions (54.2) compared to non-259 

irrigated conditions (48.2). FAO290 hybrid also recorded 54.5 and 52.3 SPAD values for 260 

irrigated and non-irrigated conditions respectively. The results indicate that, due to foliar 261 

fertilisation, FAO490 hybrid consistently performed better under irrigated conditions 262 

compared to FAO290 which performed better under non-irrigated conditions. Therefore, 263 

irrigation positively influenced chlorophyll content of the hybrids throughout physiolog-264 

ical growth, an indication of interaction between irrigation, foliar fertilisation, and maize 265 

growth dynamics. 266 

When both hybrids weren’t exposed to foliar application of nutrients under irrigated 267 

and non-irrigated conditions. FAO490 and FAO290 hybrids recorded better leaf area in-268 

dex values under irrigation conditions than non-irrigated. FAO490 recorded 7.046 and 269 

5.98, while FAO290 had 6.95 and 5.92 for irrigated and non-irrigated conditions respec-270 

tively. FAO490 hybrid had a 0.72 and 0.64 NDVI values under irrigation conditions and 271 

non-irrigated conditions respectively, while FAO290 hybrid showed that NDVI under 272 

non-irrigated conditions (0.77) was slightly better than for irrigated conditions (0.71). 273 

SPAD values showed a significant difference between irrigated and non-irrigated condi-274 

tions for both hybrids. FAO490 hybrid recorded a 19.5% SPAD difference under irrigated 275 

conditions (54.56) compared to non-irrigated conditions (45.64). FAO290 hybrid also rec-276 

orded 54.6 and 52.5 SPAD values for both irrigated conditions and non-irrigated condi-277 

tions respectively, indicating a positive irrigation effect. 278 

 279 

4. Discussion 280 

Physiological growth parameters studied namely, plant height, Leaf Area Index 281 

(LAI), SPAD and NDVI significantly increased for three stages (V12, R1, R4) while NDVI, 282 

LAI and SPAD significantly decreased at R6 stage in both hybrids under irrigated and 283 

water stress conditions. Several studies have recently documented the impact of foliar 284 

fertilisation on physiological growth of different plants. Cheah et al. [45], noted the posi-285 

tive impact of zinc foliar application on different physiological growth parameters includ-286 

ing plant height, leaf area index and ear grain number. Through foliar application of min-287 

eral nutrients, plant growth was optimised as it reduced the gap between nutrient appli-288 

cation and absorption by plants [46, 47]. Foliar fertilisation effect on physiological and 289 

growth parameters shows the percentage difference between treatment and control 290 

mainly under precision irrigation, however there was minimal foliar fertilisation effect 291 

noted under non-irrigated conditions at different growth stages. Scholars have noted that 292 

using different foliar biofertilizers such as organic seaweed [48], and Ortho Silicic Acid 293 

(OSA) [49], positively impacted maize growth and influenced accumulation of dry matter, 294 

leaf ratio, relative growth rate, SPAD, and leaf area index. Foliar fertilisation acts as a 295 

complementary approach to soil based nutrient application through direct provision of 296 

essential mineral nutrients to maize through leaves hence boosting growth and yield [50]. 297 
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Foliar application of mineral nutrients under precision drip irrigation enhanced photo-298 

synthetic efficiency of maize [51]. However, under non-irrigated and water stress condi-299 

tions, foliar application of mineral nutrients for example nitrogen and potassium enhances 300 

stomatal conductance, chlorophyll content, and overall maize plant resilience to stress [20, 301 

52]. The application of silicon-based foliar fertilizers improved maize water use efficiency 302 

and drought stress tolerance [53]. This is a clear indication of an interactive effect between 303 

several agronomic factors such as foliar fertilisation and irrigation to enhance physiolog-304 

ical and growth performance of maize, however foliar fertilisation under non-irrigated 305 

conditions has proved vital as it enhances maize growth and tolerance to drought stress 306 

conditions. 307 

Foliar application of mineral nutrients under non-irrigated conditions alleviates 308 

stress through ensuring nutrient availability at critical growth stages. Plant height and 309 

NDVI significantly improved (p < 0.05) due to precision drip irrigation while SPAD and 310 

leaf area index had no significance difference between the two hybrids. SPAD recorded a 311 

significant difference (p < 0.05), while Leaf Area Index (LAI), plant height and NDVI had 312 

no significant difference between FAO290 and FAO490 under non-irrigated conditions. 313 

Both hybrids had better physiological growth performance due to foliar micronutrient 314 

applications compared to control under non-irrigated conditions except plant height for 315 

FAO290. Foliar K2SO4 application ameliorated drought stress effects thus improving 316 

maize growth under severe drought stress conditions [54]. When maize was exposed to 317 

foliar potassium sulphate application under water stress conditions, a positive effect on 318 

maize growth, chlorophyll content and water retention capacity were enhanced [55]. The 319 

response of different maize hybrids to foliar fertilisation under different conditions is at-320 

tributed to genetic diversity, differences in nutrient use efficiency, water uptake, and 321 

stress tolerance. High-yielding maize hybrids had a positive foliar fertilisation effect spe-322 

cifically under stress conditions [56]. Hybrid maize genotypes due to their strong efficient 323 

rooting system, high rate of transpiration benefited more from foliar application of nutri-324 

ents hence improved growth [57]. However, it should be noted that several environmental 325 

factors play a vital role towards maize hybrid response to foliar fertilisation resulting from 326 

nutrient metabolism and genetic adaptation differences [58, 59].  327 

5. Conclusions 328 

Experimental results indicate that foliar fertilisation is vital for crop growth, nutrition 329 

and development since it aids easy absorption of nutrients [60]. In this study, foliar appli-330 

cation of nutrients influenced the physiological and growth performance of two maize 331 

hybrids with different maturity periods (FAO490 and FAO290) exposed to different water 332 

regimes (precision drip irrigation and non-irrigated conditions). The growth of maize at 333 

different maturity stages showed that plant height, LAI, SPAD, and NDVI significantly 334 

increased up to R4 stage but significantly declined at R6 stage. Foliar fertilisation effect on 335 

SPAD, NDVI, and LAI under precision irrigated conditions showed that FAO290 had a 336 

slightly better physiological and growth performance compared to FAO490. While 337 

FAO490 maize hybrid had a better SPAD and LAI fertilisation effect under non-irrigated 338 

conditions than FAO290. Plant height wasn’t significantly affected by foliar fertilization 339 

under non-irrigated conditions for both hybrids. FAO290 maize hybrid showed better 340 

physiological and growth performance due to foliar application of nutrients compared to 341 

FAO490 maize hybrid especially under irrigation, however with both hybrids showing no 342 

significant fertilisation effect under non-irrigation conditions indicates that foliar fertilisa-343 

tion maximised physiological and growth performance under non-irrigated conditions. 344 

 345 

 346 
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