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competitiveness of the cotton sector in Zimbabwe by 
strengthening its technological, institutional, human resources 
and technical assistance capabilities through Technical 
Demonstration Units (TDUs). The purpose of the TDU since 
its inception in 2021 was to present a new form of cotton 
production technology transfer through validation and 
dissemination of efficient cotton production systems. 
Therefore, to support the validation of the technologies, Cotton 
Research Institute implemented a research experiment in 2023 
to evaluate the Brazilian technology. The project factors 
involved in the project included population density and 
nutritional combinations. Cotton growth and development is 
intensively affected by genetic, environmental and cultural 
factors and plant density is believed to be one of the most 
important factors (Keshavarz et al., 2021a). According to Li et 
al., 2019 and Keshavarz et al., 2021 an appropriate plant 
density is important in optimizing the partitioning of 
assimilates which include the promotion of the water and 
fertilizer use efficiency which finally increase crop 
productivity. Other studies have shown that population is very 
decisive to achieve optimal crop growth and productivity due 
to the directly effects on the radiation objection, availability of 
moisture, humidity and wind activity (El-Sayed et al., 2023). 
According to Munir (2014), a research study he carried out 
revealed that sympodia number per plant, plant height, bolls 
number per plant, boll weight, yield of seed cotton per plant 
and per hectare significantly varied among plant spacing 
examined (22.5, 30.0 and 37.5 cm) but the number of plants 
was greatly varied only by the spacing between plants.  Liaqat 
et al., (2018)  carried out a study on three spacing, (21, 27 and 
33cm) and tall plants were recorded with the smallest spacing 
of 21cm between plants whilst the highest yield was recorded 
at a spacing of 33cm, so to get higher yield recommendations 
were given to plant at 33cm.  Other studies have shown that 
cotton growth and development is significantly influenced by 
climate adversaries, and seasonal management practices which 
include variety, sowing date, sowing method, plant spacing 
and appropriate fertilizer application (Tung et al., 2018; Fahad 
et al., 2021d, Fahad et al., 2021e, Muhammad et al., 2019; 
Fahad et al., 2021a,c).Planting spacing at 40 cm significantly 
increased plant height, number of fruiting branches per plant, 
number of bolls per plant, boll weight (BW), lint percentage 
(L%), seed cotton yield (SCY), lint cotton yield (LCY), seed 
index and lint index (Ibrahim et al., 2022). The application of 
N fertilizer rate at 125% caused a maximum increase in growth 
and yield parameters i.e., plant height, number of vegetative 
branches, number of fruiting branches per plant, number bolls 
per fruiting branch, number of bolls per plant, boll weight, lint 
percent, seed index, and lint index, while the plants treated 
with 100% N rates exhibited highest seed cotton yield and lint 
cotton yield (Ibrahim et al., 2022). It is revealed through other 
studies that high nitrogen requirements are a common limiting 
factor in crop growth based on their role in cotton 
photosynthesis and canopy development (Muhammad et al., 
2019; Gross, 2022; Rivero et al., 2022; Van Der Sluijs, 2022; 
Zhi et al., 2022) and hence it is the most crucial component in 
cotton fertilization to get a desirable yield (Bondada and 
Oosterhuis, 2001). Another study found that nitrogen fertilizer 
had a substantial effect on cotton growth, boll development, 
lint output and fiber quality Luo et al., 2018).It is therefore 
evident that there is limited research information on the effect 
of plant density and nutrient combination therefore an 
experiment to determine the effect of various nutrient 
combinations and different plant densities on seed cotton yield 
and related components was initiated. 

MATERIALS AND METHODS  
 
Experimental Site and season 
 
An experiment was conducted at Cotton Research Institute, 
Natural Region IIb during the 2022/23 growing season under 
dryland, which is a predominantly prototypical environment 
for under smallholder farmers in Zimbabwe.  The season 
received a total of 865mm (Fig. 3).  
 

 
 

Figure 3. Rainfall from October 2022 to February 2023 
 
Experimental Design and Treatments 
 
A single variety CRIMS4 was used in the experiment. Three 
plant densities 27889, 36056 and 64167 were established as 
whole plots and five nutritional combinations as sub-plots 
comprised of N: P: K: S: B (64.25N:42.50P:25K:15S:0.9gB), 
(64.25N:42.50P:30K:15S:2.25gB),  
(64.25N:42.50P:35K:15S:3.60gB), 
(64.25N:42.50P:40K:15S:4.95gB) 
and100N:42.50P:145K:15S:18.9gB) in a split plot 
experimental design replicated three times.  
 
Data Collection and Measurements 
 
Critical measurements were done which included the 
following: 
 
1. Total seed cotton yield (kg/ha) 
2. Gin out turn (%) 
3. Fruiting branches 
4. Number of bolls 
5. Boll weight (g) 
 
Data Analysis 
 
All measurements were conducted within the net plot and 
collected data was subjected to Genstat to perform Analysis of 
Variance(ANOVA), and treatment means. Fishers’ protected 
LSD at 5% was used to separate treatment means. 
 
RESULTS AND DISCUSSION 
 
Seed Cotton Yield (kg/ha) 
 
Variance analysis for plant densities recorded no significant 
differences (P=0.055) (Table 1), and this was the same 
observation for nutrient combinations and interaction which 
recorded P=0.498 and P=0.159 respectively. Generally, the 
highest plant density of 64167 plants per hectare produced 
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