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The aim of the present study was to assess the impact of water deficit on millet growth and yield 
parameters under fertilization conditions using laying hen droppings. To achieve this, a split-plot 
experiment with three replications was carried out, studying two main factors: Water regime (H0: normal 
watering, H1: 10-day suspension of watering at the vegetative stage, H2: 10-day suspension of watering 
at 50% flowering stage) and fertilization (D0: 0 g, D1: 240 g/pot). The results showed an increase in 
height, the number of tillers produced, flower count, ear and grain weight (GW), total dry biomass, and 
drought resistance index in fertilized plants subjected to water deficit at both the vegetative and 50% 
flowering stages. However, in unfertilized plants, water deficit applied at the vegetative stage reduced 
plant height, total dry biomass, and the drought resistance index. Water deficit applied at the 50% 
flowering stage resulted in a reduction in the number of flowering tillers, ear, and GW of unfertilized 
plants. Water deficit applied at the 50% flowering stage was significantly more damaging to plants. The 
results suggest that fertilization with laying hen droppings appears to be beneficial in crop 
environments subject to pockets of drought, especially at the vegetative stage.  
 
Key words: Pennisetum glaucum, laying hen droppings, water regime, drought resistance index. 

 
 
INTRODUCTION 

 
In Burkina Faso, millet ranks third in cereal production, 
behind maize and sorghum, with a production of 718,000 
tonnes in 2021 (FAOSTAT, 2022). This cereal is grown 
primarily for its grains for human consumption and is one 
of the staple foods in arid and semi-arid regions of Africa 
and Asia (Shelke and Chavan, 2010; Dreyer, 2018). 
Millet fodder is also used to feed livestock (Dakheel et al., 
2009; Newman et al., 2010; Hamadou et al., 2017). From 
a nutritional perspective, millet grains have high nutritional 

value (Maiti and Rodríguez, 2010), being rich in protein 
(11.8 g/100 g), fat (6.4 g/100g), dietary fiber (7.8 g/100 
g), carbohydrates (72.2 g/100 g), minerals (1.8g/100 g), 
calcium (221.9 mg/100 g), phosphorus (272 mg/100 g), 
iron (9.98 mg/100 g), zinc (2.4 mg/100 g), sodium (26.12 
mg/100 g), magnesium (158 mg/100 g), thiamine (0.38 
mg/100 g), and vitamin A (Wahid and Abdellah, 2020). 
Millet also has therapeutic effects (Hanane, 2013). Its 
consumption is recommended for children, convalescents, 
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the elderly and pregnant women due to the grain's high 
calorie content (Bekoye, 2011). Additionally, it is 
recommended for people with anemia because of its high 
iron content (Amadou et al., 2013).  

However, in terms of millet production, the national 
yield is less than 1 t/ha (FAOSTAT, 2020). This low yield 
is partly explained by recurrent climatic changes, 
sometimes marked by pockets of drought. These pockets 
of drought create a lack of water for plants, resulting in 
reduced photosynthesis (Pinheiro and Chaves, 2011), 
reduced respiration and ion uptake, disrupted metabolism 
and growth; and in extreme cases, lead to plant death 
(Ghannoum, 2009; Hayano-Kanashiro et al., 2009; 
Drugmand, 2020). Faced with the problems caused by 
pockets of drought, it would be imperative to find effective 
methods for mitigating the impact of pockets of drought 
on plants. Previous work on the effect of fertilizers on 
plant tolerance to water shortage has shown that the use 
of manure can improve the resistance of rice (Diallo et 
al., 2010) and okra (Konaté et al., 2016) to water stress. 
In addition, manure from oxen, rabbits and hens would 
also improve the resistance of maize to water stress 
(Siéné et al., 2020). Studies carried out by Sory et al., 
2022 on the effect of laying hen droppings on millet 
production showed that these droppings significantly 
improved millet yield. However, there is little information 
on the impact of these droppings on resistance to water 
stress in millet. The aim of the present study is to assess 
the impact of water deficit on growth and yield 
parameters of millet under droppings-based fertilization 
conditions.  
 
 
MATERIALS AND METHOD 
 
Study site 
 
The study was carried out in the garden of the    Unité de Formation 
et de Recherche en Science de la Vie et de la Terre   (UFR/SVT) of 
Joseph Ki-Zerbo University, located in the center of Ouagadougou, 
the capital of Burkina Faso. Geographically, the site is located at 
latitude 12° 22' 46'' North and longitude 1° 30' 3'' West. 
Ouagadougou's climate is Sudano-Sahelian, with average annual 
rainfall ranging from 600 to 900 mm.  
 
 
Plant material 
 
The study focused on a hybrid millet variety named ''Nafagnon'' 
supplied by the Institut Nationale de l'Environnement et de 
Recherche Agricole (INERA) based in Kamboinsé. This variety was 
chosen for its high yield (4 t/ha), resistance to mildew (incidence ˂ 
10%), tolerance to ergot and smut, and early cycle.  
 
 
Physic-chemical characteristics of soil and laying hen 
droppings 
 
Four samples were taken from the study soil to make up the 
composite sample. This sample was submitted to the Bureau 
National des Sols (BUNASOLS) for granulometric and physic- 
chemical analysis. The results showed  that  the  weakly  acidic  soil 

 
 
 
 
 (pH = 5.39) has a sandy-loam texture (80.39% sand, 9.81% silt 
and 9.8% clay) with relatively low organic matter (5.63%) and C 
(3.26%) contents (Table 1). It contains 0.29% total N, 4.89 ppm 
assimilable P, 0.64% assimilable K, 1.86 g/kg total Mn and 4.67 
g/kg total Ca, reflecting its low mineral content. Laying hen 
droppings used as fertilizer are slightly basic (pH = 7.19) with a high 
OM (83.74%), C (48.57%) and dry matter (96.28%) content (Table 
2). It is also rich in total N (6.75%), assimilable Pp (2.29%) and 
assimilable K (2.82%) (Table 2). 
 
 
Experimental setup 
 
The experimental setup was a randomized split-plot with 3 
replications, with the following factors studied: water regime at 3 
levels (H0: no suspension of watering, H1: suspension of watering 
for 10 days at vegetative stage, H2: suspension of watering for 10 
days at 50% flowering stage) and fertilization at 2 levels (D0: 0 
g/pot; D1 (240 g/pot). In all, the plants were subjected to 6 
treatments: H0D0 (plants not subjected to watering suspension and 
not fertilized), H0D1 (plants not subjected to watering suspension 
and fertilized with 240 g/pot of droppings), H1D0 (plants subjected 
to a 10 days watering suspension at vegetative stage and not 
fertilized), H1D1 (plants subjected to a 10 days watering 
suspension at vegetative stage and fertilized with 240 g/pot of 
droppings), H2D0 (plants subjected to a 10 days watering 
suspension at 50% flowering stage and not fertilized), H2D1 (plants 
subjected to a 10 days watering suspension at 50% flowering stage 
and fertilized with 240 g/pot of droppings). In the setup, treatments 
represent sub-blocks, blocks represent replicates and 6 pots per 
treatment represent the experimental unit.  

 
 
Conducting the test 
 
The experiment was conducted in 20-liter pots, each containing 20 
kg of soil. Laying hen droppings were added at a dose of 240 g in 
20 kg of soil in each pot, and mixed before sowing. After watering 
the contents of each pot to field capacity, seedlings were sown at 
04 grains per pot. At the 14

th
 day after sowing (DAS), the number of 

plants was reduced to one per pot, followed by a suspension of 
watering for 10 days corresponding to the water deficit at the 
vegetative stage (H1). On the 54

th
 DAS, corresponding to the 50% 

flowering date, the H2 water deficit was applied by suspending 
watering for 10 days. At the end of each water deficit, watering was 
resumed on the 24

th
 DAS (H1) and 64

th
 DAS (H2) every other day 

until maturity. 

 
 
Collecting data 
 
Data were collected on the last days of water stress, i.e. 24

th
 DAS 

for water deficit at vegetative stage and 64
th
 DAS for water deficit at 

50% flowering stage. Plant height was measured on 64
th
 DAS using 

a decameter. On 24
th
 DAS, the number of tillers produced per plant 

was counted for all water regimes. At harvest, ear weight per plant, 
GW per plant and total dry biomass were determined by weighing 
with a 0.01 g precision electronic balance.  The drought resistance 
index was determined as the ratio of the dry biomass of unfertilized, 
non-water-deficient plants to the dry biomass of water-deficient, 
fertilized and unfertilized plants.   

 
 
Data analysis 
 
Excel 2013 was used to produce the graphs. Xlstat version 2016 
was  used  to  check  data  distribution  using  the Shapiro-Wilk test.  
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Table 1. Soil physic-chemical properties. 
 

Variable Features  Quantities 

Texture       

Clay (%)  9.8 

Silt (%) 9.81 

Sand (%) 80.39 

   

OM and C 
Total organic matter (%) 5.63 

Total C (%) 3.26 

   

N 
Total N (%) 0.29 

C/N 11 

   

P Assimilable P (ppm) 4.89 

K  Assimilable K (ppm) 32.96 

Mn Total Mn (g/kg) 2.74 

Ca Total Ca (g/kg) 4.67 

Na Total Na (mg/kg) 948.66 

   

Chemical factors of soil fertility 
per 100 g 

Ca
2+ 

 (meq) 2.5 

Mg
2+

 (meq) 1.86 

K
+ 

 (meq) 0.64 

Na
+
 (meq) 0.28 

Sum of exchangeable bases (meq) 5.28 

Cation exchange capacity (meq) 8.25 

Saturation rate (%) 64 

   

Ground reaction pH (H2 O) 5.39 

 
 
 
Analysis of variance (ANOVA) was also used to study variability 
between treatments. Means were compared using the Newman-
Keuls test at the 5% threshold.  

 
 
RESULTS 
 
Plant height 
 
As shown in Figure 1, under water-deficit conditions, 
fertilized plants (H1D1, H2D1) recorded an increase in 
plant height compared with plants without water deficit 
and not fertilized (H0D0). In addition, fertilized plants that 
suffered a water deficit at the vegetative stage (H1D1) or 
at the 50% flowering stage (H2D1) have a taller height 
than plants that suffered the water deficit at both stages 
without fertilization (H1D0, H2D0) (Figure 1). Compared 
with the height of plants without water deficit and without 
fertilization (H0D0), water deficit applied at the vegetative 
stage to plants not fertilized (H1D0), reduced plant 
height, while at the 50% flowering stage water deficit 
applied to plants not fertilized (H2D0) did not affect plant  
height (Figure 1). Water deficit applied at the vegetative 
stage had a negative impact on plant height compared 
with that applied at the 50% flowering  stage.  Analysis  of 

variance showed that plant height was significantly 
affected by fertilization (P = 0.000), water regime (P = 
0.001) and the interaction of water regime and fertilization 
(P = 0.046).  
 
 

Number of tillers produced and flowered per plant 
 

Analysis of variance showed a significant effect of 
fertilization (P ˂ 0.0001) and water regime (P = 0.01) on 
the number of tillers per plant, while the interaction of 
water regime and fertilization had no significant effect on 
the number of tillers per plant (P = 0.59). In fact, the 
number of tillers of plants subjected to water deficit and 
fertilization (H1D1, H2D1) was higher than that of plants 
with no water deficit and no fertilization (H0D0). Under 
the same water conditions, the number of tillers of plants 
subjected to water deficits and fertilization (H1D1, H2D1) 
is higher than that of unfertilized plants subjected to water 
deficits (H1D0, H2D0).  The number of tillers of fertilized 
plants subjected to water deficit at 50% flowering is 
higher than that of fertilized plants subjected to water 
deficit at the vegetative stage (Figure 2A).  

As shown in Figure 2B, the number of flowering tillers 
on plants  that  have undergone watering suspension and  
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Table 2. Chemical properties of laying hen droppings. 
 

Variable Features Quantities 

Organic matter and carbon 

Total OM (%) 83.74 

Dry matter (%) 96.28 

Total C (%) 48.57 

   

Nitrogen  
Total N (%) 6.75 

C/N 7 

   

Phosphorus Assimilable P (%) 2.29 

K  Assimilable K (%) 2.82 

Magnesium Total Mn (g/kg) 1.13 

Calcium Total Ca (g/kg) 5.97 

Sodium Total Na (mg/kg) 834.02 

Ground reaction pH (H2 O) 7.19 

 
 
 

 
 

Figure 1. Plant height under water regime and fertilization with layer hen droppings. H0D0 = 
plants not subject to water deficit and not fertilized (control), H0D1 = plants not subject to 
water deficit and fertilized, H1D0 = plants subject to water deficit at the vegetative stage and 
not fertilized, H1D1 = plants subject to water deficit at vegetative stage and fertilized, H2D0 
= plants subject to water deficit at 50% flowering stage not fertilized, H2D1 = plants subject 
to water deficit 50% flowering stage and fertilized. Means followed by the same letter are 
not significantly different at the 5% threshold according to the Newman-Keuls test. 

 
 
 
fertilization (H1D1, H2D1) is higher than on unfertilized 
plants  that   have  not  undergone  water  deficit  (H0D0). 

However, the number of flowering tillers of unfertilized 
plants  subjected  to  water  deficit  at  the  50%  flowering 
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Figure 2. Number of tillers produced (A) and flowering (B) of plants grown under water regime and fertilized with 
laying hen droppings. 

 
 
 

stage (H2D0) is lower than that of unfertilized plants not 
subjected to water deficit (H0D0). Under water deficit 
conditions at the vegetative and 50% flowering stages, 
the number of flowering tillers of fertilized plants (H1D1, 
H2D1) is much higher than on non-fertilized plants 
(H1D0, H2D0).  In addition, there was a reduction in the 
number of flowering tillers on plants subjected to water 
deficit at the 50% flowering stage, compared with plants 
subjected to water deficit at the vegetative stage (Figure 
2B). The results of the analysis of variances showed 
significant effects of water regime (P ˂ 0.0001), 
fertilization (P ˂ 0.0001) and the interaction of water 
regime and fertilization (P = 0.007) on the number of 
flowering tillers.  
 
 
Ear weight and GW per plant 
 

As shown in Figure 3A, the ear weight of fertilized plants 
subjected to water deficit at the vegetative (H1D1) and 
50% flowering (H2D1) stages is higher than that of 
unfertilized plants watered daily (H0D0). On the other 
hand, the weight per plant of unfertilized plants subjected 
to water deficit at 50% flowering (H2D0) was lower than 
that of unfertilized plants watered daily (H0D0). The ear 
weight of fertilized plants subjected to water deficit at 
vegetative (H1D1) and 50% flowering (H2D1) stages was 
higher than that of unfertilized plants subjected to water 
deficit at both stages (H1D0, H2D0). Of the 2 water 
deficits,   which   applied   at   the   50%   flowering  stage  

induced a reduction in ear weight compared with that 
applied at the vegetative stage (Figure 3A). Statistical 
results showed significant effects of fertilization (P ˂ 
0.0001) and water regime (P ˂ 0.0001) on ear weight, but 
the interaction (P = 0.37) did not significantly impact ear 
weight. 

As shown in Figure 3B, the GW of plants subjected to 
water deficit at the vegetative stage and fertilized (H1D1) 
is higher than that of plants not fertilized and not 
subjected to water deficit (H0D0). However, the GW of 
plants subjected to water deficit at the 50% flowering 
stage and fertilized (H2D1) or not fertilized (H2D0) is 
lower than that of plants not fertilized and not subjected 
to water deficit (H0D0). Under water deficit conditions at 
the vegetative stage, the GW of fertilized plants (H1D1) is 
much higher than that of unfertilized plants (H1D0). The 
water deficit at the 50% flowering stage was detrimental 
to the plants, with a sharp reduction in GW compared 
with the water deficit applied at the vegetative stage 
(Figure 3B). The results of statistical analysis revealed 
significant effects of water regime (P ˂ 0.0001), 
fertilization (P ˂ 0.0001) and the interaction of water 
regime and fertilization (P = 0.02) on GW. 
 
 
Total dry biomass per plant and drought resistance 
index 
 

As shown in Figure 4A, the total dry biomass of plants 
subjected  to  water  deficit  at  vegetative   and  flowering
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Figure 3. Ear weight (A) and GW (B) of plants grown under water regime and fertilized with layer hen droppings. 

 
 
 

 
 

 

Figure 4. Total dry biomass (A) and drought resistance index (B) of plants grown under water regime and 
fertilized with laying hen droppings. 

 
 
 
stages and fertilized (H1D1, H2D1) increased compared 
with that of plants not subjected to water deficit and not 
fertilized (H0D0). However, the dry biomass of plants 
subjected to water deficit at the vegetative stage and 
unfertilized showed a reduction compared with  those  not 

subjected to water deficit and unfertilized (H0D0). Under 
water deficit conditions at vegetative stage and 50% 
flowering, the total dry biomass of fertilized plants (H1D1, 
H2D1) was higher than that of unfertilized plants (H1D0, 
H2D0). The  water  deficit  applied at the vegetative stage  



 
 
 
 
had a major impact on total biomass, with a 25.43% 
reduction in total biomass compared with that of the 
water deficit applied at the 50% flowering stage (Figure 4 
A). Analysis of variance showed that fertilization (P = 
0.000) and water regime (P = 0.019) significantly affected 
total plant dry biomass. However, the interaction of water 
regime and fertilization had no significant impact on total 
plant dry biomass (P = 0.59). 

As shown in Figure 4B, the drought resistance index of 
plants subjected to water deficit at the vegetative or 50% 
flowering stage and fertilized (H1D1, H2D1) is higher 
than that of plants subjected to water deficit at the 
vegetative or flowering stage and not fertilized (H1D0, 
H2D0). Plants subjected to water deficit at the 50% 
flowering stage (H2) had a higher drought resistance 
index than those subjected to water deficit at the 
vegetative stage (H1). The results of the analysis of 
variance revealed a significant effect of fertilization (P = 
0.000) and water regime (P = 0.008) on the drought 
resistance index, while the interaction of fertilization and 
water regime did not significantly affect the drought 
resistance index (P = 0.2). 
 
 
DISCUSSION  
 
Water deficit and fertilization with laying hen droppings 
had variable effects on the various parameters 
measured. The water deficit applied during the vegetative 
stage to unfertilized plants resulted in a reduction in plant 
height. This decrease in height could be attributed to the 
decline in soil moisture caused by the suspension of 
watering, subsequently affecting the plants' water and 
mineral nutrition. This reduction in water and mineral 
nutrition likely decreased the plant's metabolic activities, 
leading to a slowdown in plant growth.  According to 
Kapoor et al. (2020), water stress causes an alteration in 
mitosis, elongation and cell multiplication in plants, 
resulting in reduced growth. However, water deficit 
combined with fertilization resulted in a significant 
increase in plant height. The positive response of plant 
height to the combined effect of water deficit and 
fertilization could be explained by the increased 
availability of nutrients provided by droppings. According 
to Moreno et al. (2019) and Dimkpa et al. (2020), organic 
fertilizers modulate the mobility and availability of 
nutrients under different soil water regimes, thereby 
improving plant growth. Thus, 0.55 g of phosphorus and 
1.62 g of N supplied per plant through fertilization would 
have stimulated plant growth. According to Harper 
(1994), P and N are essential macronutrients for plants, 
promoting growth, especially in younger plants. K (0.2 
mg/plant) supplied to plants through fertilization would 
have mitigated the effect of water deficit on plant height. 
Indeed, under water deficit conditions, K improves water 
uptake and does not alter apoplasmic water flow 
(Fournier   et   al.,  2005;  Grzebisz  et  al.,  2013),  has  a  
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positive effect on transpiration (Brag, 1972; Lindhauer, 
1985; Zain and Ismail, 2016) and counteracts the 
negative effects of abscisic acid (Peuke et al., 2002). Of 
the 2 water deficit application periods, the one applied at 
the vegetative stage was highly detrimental to plant 
height growth. This can be explained by the fact that the 
plants are young and still growing, in contrast to the 50% 
flowering stage when plant height growth is complete. 
Similar results were observed on cowpea (Farouk and 
Amany, 2012) and basil (Pirbalouti et al., 2017).   

The water deficit imposed on unfertilized plants at the 
vegetative or 50% flowering stage had no significant 
effect on the number of tillers produced per plant. The 
absence of a significant effect of water deficit on tillering 
can be explained by the period of application of the water 
deficit. The first water deficit was applied on 14

th
 days 

after sowing (DAS), by which time tillering had already 
begun 4 days earlier, on 10

th 
DAS. The second water 

deficit was applied at the 50% flowering stage, by which 
time tillering had also finished.  But water stress 
combined with fertilization improved plant tillering. This 
improvement in tillering could be explained by the 
positive effect of fertilization, which improved the supply 
of nutrients to the plants. In terms of nutrient 
requirements for millet during tillering, N is the highest, 
indicating its predominant role during tillering.  
Fertilization provided 1.62 g of N per plant, and this 
availability of N would have stimulated plant tillering. 

In contrast to the number of tillers produced per plant, 
the water deficit imposed on unfertilized plants at the 
50% flowering stage reduced the number of tillers that 
were flowering per plant. This reduction is thought to be 
due to the lack of water in the soil for the plants, which 
limited the flowering of the tillers. In fact, water deficit 
reduces water nutrition, mineral nutrition, transpiration 
and carbon dioxide uptake in plants, resulting in reduced 
photosynthesis. It should be noted that at the flowering 
stage, most of the products of photosynthesis or photo-
assimilates are destined for flowering and seed 
production. Photo-assimilates are therefore in short 
supply, reducing the number of flowering tillers. Similar 
results have been observed in barley (Lawlor et al., 1981) 
and wheat (Imran et al., 2020). However, water deficit 
applied at the vegetative stage to unfertilized plants had 
no effect on the number of flowering tillers. On the one 
hand, this may be explained by the fact that tillers due to 
flower later were not sensitive to the water deficit 
imposed at the vegetative stage. On the other hand, this 
is due to the period of application of the water deficit 
(juvenile stage), which has very little effect on flowering. 
The water deficit combined with fertilization favored an 
increase in the number of flowering tillers. This increase 
in the number of flowering tillers can be explained by the 
production of a greater number of tillers per plant and the 
earlier flowering of fertilized plants. Indeed, the main 
stems and tillers began flowering earlier. On the other 
hand,  the  availability  of K (0.2 mg/plant) improved water  
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nutrition while reducing the adverse effect of water deficit, 
thus promoting better phosphorus and nitrogen uptake. 
This improved mineral and water nutrition optimized 
photosynthesis, resulting in an increase in the number of 
flowering tillers.   

The ear weight of unfertilized plants subjected to water 
deficit at the 50% flowering stage decreased significantly. 
The reduction in ear weight can be explained by a 
reduction in the number of ears produced by the plants, a 
reduction in ear length and diameter, spikelet abortion 
and poor filling of millet spikes due to lack of water in the 
soil. Similar results have been observed in wheat 
(M'Barek and Mounir, 1991). The application of fertilizer 
to stressed plants led to an increase in ear weight. This 
was due to the beneficial effect of fertilization in making 
nutrients available. The availability of nutrients stimulated 
ear growth and an increase in fertile tillers. 

The water deficit imposed at the 50% flowering stage 
reduced the GW of both unfertilized and fertilized plants. 
In fact, the water deficit cancelled out the effect of 
fertilization on GW, so that there was no difference 
between the GW of stressed, unfertilized plants (H2D0) 
and that of stressed, fertilized plants (H2D1).  The good 
vegetative development of the fertilized plants increased 
their need for water, and as they produced more ears, the 
water stress imposed meant that the plants did not have 
the quantity of water required to ensure grain filling, and 
therefore the transfer of photo-assimilates to the ears. 
The lack of water and photo-assimilates in the panicles 
would cause spikelet abortion and poor ear filling. Similar 
results were observed in millet (Siéné et al., 2016), 
sunflower (Khodaei-joghan et al., 2018), sorghum 
(Ibrahim et al., 2019) and wheat (Imran et al., 2020). The 
GW of fertilized plants subjected to water deficit at the 
vegetative stage was higher than that of control plants. 
This result can be explained on the one hand by the 
period of application of the water deficit. In fact, the water 
deficit applied at the vegetative stage had no 
repercussions on flowering and ear filling. On the other 
hand, this can be explained by better photosynthetic 
activity due to good water and mineral nutrition. The 
photo-assimilates produced by photosynthesis favored 
better development and filling of the ears. Similar results 
were observed in wheat (Imran et al., 2020).  

The total dry biomass of unfertilized plants was 
significantly reduced by the water deficit applied at the 
vegetative stage. The reduction in dry biomass was due 
to low resistance to water deficit, poor tillering and a 
slowdown in stem and leaf growth induced by lack of 
water in the soil. However, water deficit combined with 
fertilization (H1D1, H2D1) significantly increased total dry 
biomass. The increase in biomass can be explained by 
fertilization, which made nutrients available, thereby 
increasing the plants' drought resistance index. These 
nutrients improved plant height, leaf growth and tillering. 
Water deficit applied at the 50% flowering stage was 
more   detrimental  to  plant  yield  parameters.  The  best  

 
 
 
 
performance under water deficit conditions was recorded 
in fertilized plants. 
  
 
Conclusion 
 
The aim of this study was to evaluate the impact of laying 
hen droppings on millet growth and production under 
water deficit conditions. The results showed that water 
deficit, when applied during the vegetative stage to 
unfertilized plants, led to a reduction in plant height, total 
dry biomass, and the drought resistance index. However, 
in the case of fertilized plants subjected to water deficit at 
the vegetative stage, there was an increase in height, the 
number of tillers produced, the number of flowering tillers, 
ear and grain weight, total dry biomass, and the drought 
resistance index. Water deficit applied at the 50% 
flowering stage resulted in a reduction in the number of 
flowering tillers, spike weight, and grain weight for 
unfertilized plants, as well as grain weight for fertilized 
plants. Conversely, there was an improvement in height, 
the number of tillers produced, the number of flowering 
tillers, spike weight, total dry biomass, and the drought 
resistance index in plants subjected to water deficit at the 
50% flowering stage when they were fertilized. Of the two 
water deficits (H1 and H2), only the water deficit applied 
at the 50% flowering stage had a negative impact on the 
yield parameters of unfertilized plants (ear weight, grain 
weight, and total dry biomass) and fertilized plants (grain 
weight). The trends in the results indicate that fertilization 
with laying hen droppings appears to be beneficial in crop 
environments subject to pockets of drought, especially 
during the vegetative stage. 
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