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OVERALL SUMMARY 

A seedling and two field experiments were conducted to determine the ideal levels of Safisana 

compost to use in a substrate mix for seedlings production and as a soil amendment for the 

cultivation of cucumber and pepper. Results from the seedling experiment suggests that the amount 

of Safisana compost required for seedling production is crop specific. Cucumber seedlings did 

better in substrates containing 5% Safisana compost, whilst pepper seedlings did better in 

substrates containing 20% Safisana composts. Severe yellowing of seedling leaves were noted two 

weeks after seedling emergence in substrates containing Safisana compost.   

Similar trends were observed in the field experiments. However, it is recommended that the field 

experiments are repeated under favorable environmental conditions as the dry weather resulted in 

significant flower drop in the cucumber and pepper plants.  

 

EFFECT OF SAFISANA COMPOST ON CUCUMBER AND PEPPER SEEDLING 

PRODUCTION – Seedling Experiment 

INTRODUCTION  

In Ghana, the vegetable industry can be said to have three unique components: commercial/ 

market gardening which include areas that are sited in the urban cities (Accra, Kumasi and 

Tamale), truck farming where vegetables are produced in the rural areas and transported to the 

cities and the small domestic or backyard gardening that is usually practiced by households. With 

the exception of Irish potatoes and other vegetables requiring cool temperature conditions, most 

of the fresh vegetables (tomato (Lycopersicon esculentum), onion (Allium cepa), shallots (Allium 

escalonicum), okra (Hibiscus esculentus), egg-plant (Solanum melongena), local spinach 

(Amaranthus spp), Indian or Gambian spinach (Basella alba), sweet and chili pepper (Capsicum 

annuum), and hot pepper (Capsicum frutescens) found on the market are grown in Ghana.  

According to External Trade Statistics, Ghana spends approximately 1.3 billion each year on the 

importation of vegetables and vegetable products. Ghana’s population stands at about 25 million 

and its distribution varies across the 10 administrative regions and eco-zones of the country with 

68 percent and 32 percent living in the rural and urban areas, respectively. Ghana is well-endowed 

with natural resources and agriculture accounts for roughly 22 percent of the country’s GDP and 

employs more than half of the workforce, mainly small landholders. About 52 percent of the labor 

forces are engaged in agriculture, 29 percent in services and 19 percent in industry. In the overall 

production of crop and livestock products, vegetables represent a value of around US$675 million 

out of a total US$6.4 billion. Five vegetables rank in the top-20 of crop and livestock products: 

taro (cocoyam), dried chilies, green chilies, tomatoes and okra (FAO, 2013).  

Poor husbandry techniques, shortage of seeds when required, quality of planting material and poor 

extension services, are but a few of the challenges that affect vegetable production in Ghana.  
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A seedling can be considered to be of high quality only if it meets every expectation or standard 

of performance on a particular planting field. The standard of a seedling quality is influenced by 

the stock-type, morphological characteristics and physiological conditions as well as the type of 

growing media used for the seedling production. Healthy seedlings are the primary goal and focus 

of any seedling production establishment and the success of plant establishment is dependent on 

the quality, health and vigor of the seedlings produced.  

Various ingredients have been used to produce growing media for vegetable production which 

vary based on their local availability. Such raw materials can be inorganic or organic, but growing 

media are often formulated from a blend of different raw materials in order to achieve the correct 

balance of air and water holding capacity for the plants and the long-term stability of the medium.  

The aim of this research is to determine the ideal Safisana compost mix to use in the formulation 

of substrates for the production of cucumber and pepper seedlings. 

 

MATERIALS AND METHODS 

The experiment was carried out at the University of Ghana farm using a CRD (complete 

randomized design). The Safisana compost was sieved to eliminate particle sizes larger than 5 

mm in diameter. This experiment was conducted at the University of Ghana farm, Legon.   

 

Materials used in formulating the substrate for seedling production include rice husk, cocopeat and 

Safisana compost. The rice husk and the coconut fiber were obtained from Ecofibres, Ghana. Ltd. 

while the compost was obtained from Safisana, Ashiaman. The cucumber (Cucumis sativus) and 

sweet pepper (Capsicum annum L.) seeds were bought from East-West seeds International.  

 

Crop Varieties used 

 Sopita F1 cucumber - long medium dark green variety with uniform shape and size  

 Ganga sweet pepper - a non-hybrid type with easy setting ability and large size.  

Figure 1: Sieving and formulation of substrates for both the seedling and field experiments 
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Formulations were made using the Safisana compost, rice husk and cocopeat in the proportions 

indicated below. 

 15% Rice Husk : 5% Safisana Compost : 80% cocopeat 

 15% Rice Husk : 10% Safisana Compost : 75% cocopeat 

 15% Rice Husk : 15% Safisana Compost : 70% cocopeat 

 15% Rice Husk : 20% Safisana Compost : 65% cocopeat 

 15% Rice Husk : 30% Safisana Compost : 55% cocopeat 

 15% Rice Husk: 85% cocopeat (control 1)  

 100% Cocopeat (control 2) 

The formulated substrates were then put into 200 ml plastic cups and then the respective seeds 

were sown. A total of 588 seedlings each were used for the cucumber and sweet pepper study 

(comprising the seven treatments replicated three times). A replicate contains 28 seedlings, a 

total of 84 seedlings per treatment (three replicates).  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

DATA COLLECTED 

Data were taken on 1) Seed – Percentage seed emergence and rate of emergence; 2) Seedling 

parameters – seedling height, stem diameter/ thickness, Total leaf area/seedling, number of 

leaves, chlorophyll content, total dry weight of seedling and seedling root architecture; and 3) 

Substrate parameters – nutrient composition.  

 

 
 

Figure 2: Layout of Seedling Experiment 
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GENERAL OBSERVATIONS  

Pest and disease problems 

Two weeks after sowing, the cucumber seedlings became infested with a fungus identified to be Pseudo-

peronospora cubensis - causing the disease downy mildew. The seedlings were subsequently sprayed with 

Agrithane [Mancozeb 80WP; 16% manganese, 2% zinc 62% Ethylenebisdithiocarbamate and 20% inert 

materials] at a rate of 2 grams of the fungicide per liter of water.  

Insects such as white flies (Trialeurodes vaporariorum) and lady beetle (Epilachna varivestis) were the 

main pests observed on both the sweet pepper and cucumber seedlings. Seedlings were sprayed with a broad 

spectrum botanical insecticide commonly referred to as Attack (a.i. Enamectin Benzonate @ 1.9% and a 

non-hazardous ingredient making 98.1%) at a rate of 1 ml/liters of water and sprayed on both the sweet 

pepper and cucumber.  

Yellowing of seedlings  

Cucumber and sweet pepper seedlings showed severe signs of yellowing, two weeks after emergence and 

were treated with 2 grams of NPK (30-10-10)/ liter of water. Yellowing was generally more prominent in 

the substrates containing the Safisana compost.  

 

RESULTS 

The substrates formulated were analyzed at the start of the experiment to determine the nutrients 

available in each. Results obtained are shown in (Table 1).  

 

Table 1: Nutrients composition of substrates mixes at the start of the experiment 

Treatments  N (%) P (%) K (%) C (%) S (%) C/N ratio  

15RH:5SC:80CP  1.00 0.16 1.51 19.62 0.14 20:1  

15RH:10SC:75CP  1.10 0.14 1.35 27.33 0.15 27:1  

15RH:15SC:70CP  0.70 0.20 1.29 16.96 0.10 17:1  

15RH:20SC:65CP  1.20 0.19 1.51 26.40 0.17 26:1  

15RH:30SC:55CP  0.85 1.18 1.25 19.73 0.12 20:1  

15RH:85CP  0.90 0.15 1.49 24.68 0.13 25:1  

100CP  0.78 0.21 1.4 22.51 0.12 23:1  

RH: rice husk; SC: Safisana compost; CP: cocopeat, N: Nitrogen, P: Phosphorus, K: Potassium, C: 

Carbon, S: Sulphur 
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Effect of substrates on seedling emergence and seedling growth parameters 

The kind of substrate formulation used affected seedling emergence. The seedling emergence in 

cucumber ranged from 97 to 100 percent, with the substrate 15RH:85CP at giving the lowest 

seedling emergence of 91% (Table 2). Although the substrate influenced seedling emergence, the 

percentages observed indicate high viability of the seed population used in the study. Inferring that 

conclusions drawn from parameters measured in the study can safely be attributed to the substrate 

formulations under investigation.  

Table 2: Substrate effect on Percentage emergence, mean time to emergence and growth rate of 

Cucumis sativus 

TREATMENT Percentage 

Emergence (%) 

Mean Time to 

Emergence (days) 

Growth rate 

(cm/day) 

15RH:5SC:80CP  100.0 b 4.1b 0.35 b 

15RH:10SC:75CP  97.6 b 3.8 b 0.20 a 

15RH:15SC:70CP  96.4 b 3.9 b 0.18 a 

15RH:20SC:65CP  97.6 b 3.9 b 0.19 a 

15RH:30SC:55CP  100.0 b 3.5 c 0.16 a 

15RH:85CP  90.5 a 3.1 c 0.16 a 

100CP  98.8 b 5.1 a 0.52 c 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; 

CP: cocopeat 

 

The substrate also influenced the number of days it took for seedlings to emerge after sowing, with 

seedling emergence being faster (~3days) in the 15RH:30SC:55CP and 15RH:85CP substrates, 

and slowest (5 days) in the 100CP (Table 2). Seedling growth rate was fastest in the 100CP mix 

(0.52 cm/day) followed by the 15RH:5SC:80CP substrate (0.35 cm/day) (Table 2).  

The substrates tested had no significant effect on seedling emergence of Capsicum annum which 

ranged from 69% to 86.9% emergence (Table 3). The substrates also did not have a significant 

effect on the mean time to emergence in the Capsicum annum seeds. On average the seeds emerged 

9 days after sowing (Table 3). Seedling growth rate was significantly higher in the substrates 

containing 20% Safisana compost [15RH:20SC:65CP] (0.09 cm/day) and 30% [15RH:30SC:55% 

CP] (0.08 cm/day) (Table 3).  
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Table 3: Effect of substrates on seed emergence parameters and seedling growth rate of 

Capsicum annum 

Treatments (%)  Percentage 

Emergence (%) 

Mean Time to 

Emergence (days) 

Growth rate 

(cm/day) 

15RH:5SC:80CP  86.9 a 9 a 0.05 a 

15RH:10SC:75CP  69.0 a 9 a 0.06 ab 

15RH:15SC:70CP  78.6 a 9 a 0.06 b 

15RH:20SC:65CP  82.1 a 9 a 0.09 d 

15RH:30SC:55CP  70.2 a 9 a 0.08 c 

15RH:85CP  84.5 a 9 a 0.06 ab 

100CP  73.8 a 9 a 0.05 a 

Means with different letters are significantly different at p˂0.05; RH: rice husk SC: Safisana compost; 

CP: cocopeat  

 

Substrates impact on seedling dry weight. 

The impact of substrates on seedling dry weights were analyzed for cucumber. Seedlings in 100CP 

(3.16 g) and 15RH:5SC:80CP substrate mixes (2.12 g) produced significantly more total biomass 

compared to the other substrate mixes (~1.14 g) (Table 4). The above mixes also incidentally 

produced seedlings with the best root, stem and leaf dry weights (Table 4). 

Table 4: Substrate effect on dry matter production of Cucumis sativus seedlings 

TREATMENT 

 

Root dry 

weight(g) 

Stem dry 

weight(g) 

Leaf dry 

weight(g) 

Total dry 

weight(g) 

15RH:5SC:80CP 1.53 c 0.21 b 0.38 c 2.12c 

15RH:10SC:75CP 0.91 ab 0.11 a 0.25 b 1.27 ab 

15RH:15SC:70CP 0.78 ab 0.08 a 0.19 ab 1.05 ab 

15RH:20SC:65CP 1.05 b 0.11 a 0.22 ab  1.37 b 

15RH:30SC:55CP 0.62 a 0.08 a 0.16 a 0.86 a 

15RH:85CP 0.84 ab 0.10 a 0.22 ab 1.16 ab 

100CP 2.30 d 0.31 c 0.55 d 3.16 d 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; 

CP: cocopeat. 

The substrates had no significant effect on the stem and leaf dry weights of Capsicum annum. 

However, it had a significant effect on seedling root dry weight and total dry weight (Table 5). The 

substrates 15RH:20SC:65CP and 15RH:30SC:55CP had the highest seedling root mass of 0.21 g 

and 0.17 g respectively compared to the other substrate mixes (Table 5). Similar trends were 

observed in the total seedling dry weight, with the 15RH: 20SC:65CP substrate, giving the most 

total dry weight (0.36 g) (Table 5). 
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Table 5: Substrate effect on root, stem, and leaf and plant dry weights of Capsicum annum 

Treatments  Root dry 

weight(g) 

Stem dry 

weight(g) 

Leaf dry 

weight(g) 

Total dry 

weight(g) 

15RH:5SC:80CP  0.09 a 0.05 a 0.04 a 0.18 a 

15RH:10SC:75CP  0.05 a 0.05 a 0.05 a 0.15 a 

15RH:15SC:70CP  0.07 a 0.05 a 0.05 a 0.17 a 

15RH:20SC:65CP  0.21 b 0.08 a 0.08 b 0.36 c 

15RH:30SC:55CP  0.17 b 0.05 a 0.06 a 0.27 b 

15RH:85CP  0.05 a 0.05 a 0.05 a 0.15 a 

100CP  0.07 a 0.05 a 0.05 a 0.17 a 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; 

CP: cocopeat. 

 

Effect of Substrates on Seedling morphology 

The substrates investigated have a direct impact on the seedlings’ morphology, affecting the 

height, stem diameter and the height/diameter ratios. The differences in the nutrient concentration 

of the initial substrate mixes influenced the height and stem diameter of the seedlings (Table 1).   

Seedlings from the 100CP substrate were taller (156.3 mm) with thicker stems (5.9 mm), followed 

by those from the 5% Safisana compost mix (117.9 mm) and (5.2 mm) respectively (Table 6).  

The bigger the stem diameter the better, serving as a good predictor of the growth and survival of 

seedlings in the field. Seedlings with larger stem diameters also point to a larger root system and 

stem volume.  

The shortest seedlings were found among the other substrate treatments (Table 6). The height to 

diameter ratio is a measure of seedling sturdiness, a higher ratio indicates a relatively spindly 

seedling with a lower ratio pointing to stouter seedlings. Seedlings from 100CP and 

15RH:5SC:80CP substrate mix were spindlier compared with stouter seedlings from the other 

substrates (Table 6 and Figure 3). 

Table 6: Substrate effect on Cucumis sativus seedlings morphology 

TREATMENT Plant Height (mm) Stem Thickness  (mm)     Height/thickness 

15RH:5SC:80CP  117.9 b 5.2 c 22.6 b 

15RH:10SC:75CP   72.6 a 4.6 b 15.8 a 

15RH:15SC:70CP  66.9 a 4.3 ab 15.8a 

15RH:20SC:65CP  69.4 a 4.5 ab 15.4 a 

15RH:30SC:55CP  57.9 a 4.1 a 13.9 a 

15RH:85CP   58.3 a 4.2 ab 13.7 a 

100CP  156.3 c 5.9 d 26.4 c 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; 

CP: cocopeat. 
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Figure 3: Cucumis sativus seedlings in the different substrate mixtures 

The substrates also had a significant effect on the plant height and stem diameter of the Capsicum 

annum seedlings. Seedlings grown in the 15RH:20SC:65CP substrate gave the tallest seedlings 

(5.2 mm) followed by 15RH:30SC:55CP which produced the second tallest seedlings (4.6 mm) 

with the other substrates producing significantly shorter seedlings (Table 7).  

10% SC 

15% SC 20% SC 

30% SC 
0% SC 

100% CP 

5% SC 
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Interestingly, seedlings produced from the 15RH:20SC:65CP substrate, also gave significantly 

thicker stems (20.8 mm) compared to the other treatments (Table 7). The height to stem thickness 

ratio is a parameter that indicates the seedlings’ stand stability (sturdiness). Seedlings from the 

different substrates had a height to diameter ratio of approximately 0.22 and were relatively of the 

same sturdiness level (Table 7). 

 

Table 7: Substrate effect on height and stem diameter of Capsicum annum (pepper) 

Treatments  Plant Height (mm) Stem diameter (mm) Height /diameter 

15RH:5SC:80CP  3.06 a 15.58 abc 0.20 ab 

15RH:10SC:75CP  3.43 ab 15.09 ab 0.23 bc 

15RH:15SC:70CP  3.83 b 16.68 bc 0.23 c 

15RH:20SC:65CP  5.22 d 20.82 d 0.25 c 

15RH:30SC:55CP  4.55 c 18.20 cd 0.25 c 

15RH:85CP  3.42 ab 13.92 a 0.25 c 

100CP  3.21 a 16.96 bc 0.19 a 

Means with different letters are significantly different at p˂0.05; RH: rice husk SC: Safisana compost; 

CP: cocopeat 

 

The substrates 100CP and 15RH: 5SC:80CP substrate mixes produced significantly more leaves 

(7 and 5 leaves) with higher leaf area of photosynthetic surface (224.2 cm2 and 148.8 cm2) 

respectively compared to the other substrates (4 leaves, 85 cm2).  

 

Table 8:  Substrate effect on leaf indices of Cucumis sativus seedlings 

TREATMENT Av. Number of 

leaves 

Leaf area (cm2) LADMR 

15RH:5SC:80CP  5.43b 148.8 b 70.3a 

15RH:10SC:75CP  4.32 a 95.7 a 75.5a 

15RH:15SC:70CP  3.96 a 80.6 a 81.8a 

15RH:20SC:65CP  4.01 a 91.7 a 66.7a 

15RH:30SC:55CP  3.91 a 73.1 a 86.3a 

15RH:85CP  4.19 a 86.1 a 76.6a 

100CP  7.17 c 244.2 c 76.8a 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; 

CP: cocopeat; LADMR: leaf area/total dry weight ratio 

 

The leaf area to dry weight ratio (LADMR) helps to measure the level of stress that a seedling will 

likely experience during transplanting. The LADMR values indicate that the growing medium had 

no significant effect on the seedlings stress handling ability (Table 8). 

 

The substrates used significantly influenced the number of leaves and the leaf area per seedlings. 

In both records (number of leaves and the leaf area per seedlings) the treatment with the 20% 
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Safisana compost gave the highest mean number of leaves (7 leaves) and the leaf area per seedling 

(20.5 cm2).With the leaf area to total dry weight ratio (LADMR) which measures the transplanting 

stress of the seedlings, there was no significant difference among the substrates (Table 9). 

Table 9:  Effect of substrate on the leaf indices of Capsicum annum (pepper) seedlings 

Treatments  Av. Number of 

leaves 

Leaf area per 

seedling (cm2) 

LADMR 

15RH:5SC:80CP  4 a 4.85 a 33.4  a 

15RH:10SC:75CP  4 ab 5.11 a 33.2 a 

15RH:15SC:70CP  5 ab 6.93 ab 40.6 a 

15RH:20SC:65CP  7 c 20.45 c 55.7 a 

15RH:30SC:55CP  6 bc 12.20 b 45.7 a 

15RH:85CP  3 a 5.89 a 38.7 a 

100CP  4 a 8.93 ab 52.3 a 

Means with different letters are significantly different at p˂0.05; RH: rice husk SC: Safisana compost; CP: 

cocopeat; LADMR: leaf area/total dry weight ratio  

 

The chlorophyll content index (a measure of the nitrogen status of the seedling) was determined 

two weeks after emergence and was found to be higher in the 100 CP(13.42) and 15RH: 5SC:80CP 

(6.68) compared to seedlings from the other compost mixes (Table 10). The results obtained are 

in line with the severe yellowing observed in both cucumber and pepper seedlings two weeks after 

seedling emergence (Figure 4).  

 

Table 10:  Chlorophyll content of Cucumis sativus seedlings 2 and 4 weeks after emergence 

Treatments Chlorophyll week2 Chlorophyll week4 

15RH:5SC:80CP  6.68 b 13.44a 

15RH:10SC:75CP  3.88 a 12.44a 

15RH:15SC:70CP  2.58 a 11.74a 

15RH:20SC:65CP  3.03 a 11.54a 

15RH:30SC:55CP  2.07 a 11.21a 

15RH:85CP  3.80 a 16.78a 

100CP  13.42 c 19.73a 

Means with different letters are significantly different at p˂0.05; RH: rice husk; SC: Safisana compost; CP: 

cocopeat 

 

After the application of NPK the seedlings greened up and by the 4th week no differences in 

chlorophyll content were recorded in seedlings under the different substrate mixes.  

Yellowing of leaves was also pronounced in pepper seedlings two weeks after seed emergence, 

however, the small and delicate nature of the leaves made the taking of chlorophyll content 

impossible.  
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CONCLUSION 

For the production of cucumber seedlings using Safisana compost, the best substrate mix is 15RH: 

5SC:80CP. However, for production of sweet pepper seedlings the best substrate to use is 15RH: 

20SC:65CP. Our findings indicate that the quantity of Safisana compost needed for seedling 

growth and development is crop specific and would need to be determined on a crop by crop basis.  

 

 

 

 

B 

A 

C 

Figure 4: Yellowing of cucumber seedlings; A) seedlings in 100% cocopeat substrate; B) 

seedlings in substrate containing 20% Safisana compost; C) seedlings in 5% Safisana compost 
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EVALUATION OF THE EFFECT OF SAFISANA COMPOST ON THE GROWTH AND 

PRODUCTION OF Capsicum annum – Field Experiment 

 

INTRODUCTION  

Vegetables produced in Ghana is for both local consumption and export. About 78,000 hectares of 

land is used for the production in Ghana. In 2012, approximately 80,000 tons of vegetables were 

produced mainly comprising of tomatoes, sweet pepper and chili pepper, onions, eggplant, and 

okra. Until 2015 when the European Union placed a ban on the export of certain vegetables from 

Ghana, farmers produced sweet pepper for export. Vegetable production in Ghana has several 

challenges, prominent among which is the availability of land.  

Land for Agricultural production is not easy to come by, as a result of unfavorable land tenure 

systems. Various constituents have been used to produce growing media for vegetable production. 

Throughout the world, the raw materials used vary based on their local availability. Farmers use 

both organic and inorganic fertilizers to replace lost soil nutrients. Inorganic fertilizers act quickly 

and are easier to handle but are very expensive hence increasing the cost of production.  

Organic fertilizers on the other hand are bulky and difficult to handle however; its use enhances 

the texture of the soil and the activities of soil living organisms most of which are beneficial. 

Composted human waste is a viable alternative since it further closes the loop of soil nutrients and 

is readily available with humans being the final consumers of both crops and animals.  

This research seeks to determine the ideal Safisana compost mix for the field production of 

Cucumber (Cucumis sativus) and Sweet pepper (Capsicum annum L). 

 

 MATERIALS AND METHODS 

Preliminary work was carried out at the Sinna Garden of the Department of Crop Science, 

University of Ghana to determine the range of Safisana compost to use for the sweet pepper and 

cucumber field study. This initial study settled on a 5% -20% Safisana compost range as being 

ideal for seedling emergence. The main study was carried out in plastic bags at the University of 

Ghana farm using a CRD (complete randomized design). Soil (Haatso series) based mixtures were 

formulated as indicated below with two controls serving as checks. 

 5% Safisana compost : 95% soil 

 10% Safisana compost : 95% soil 

 15% Safisana compost : 95% soil 

 20 % Safisana compost : 80 % soil                               

 100% soil: NPK (control 1) 

 5% of poultry manure : soil (control 2) 



17 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Field layout for the cucumber and pepper study 

 

DATA COLLECTED 

The following data were collected - plant height, chlorophyll content, number of leaves, height 

of vine, days to first flowering, fruit colour, number of fruits per plant, leaf area, days to 

maturity, fruit weight, and nutrient composition of soil mixes.  

 

GENERAL OBSERVATIONS  

Cucumber Field study 

Seeds sown in the poultry manure and 100% soil treatments emerged earlier than the other 

treatment. Plant growth was slower in the compost treatments but faster in the poultry manure and 
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100% soil medium. Disease incidences especially during the 6th week after planting were higher 

in the 15% and 20% Safisana compost and resulted in death of 8 plants out of 20 plants for 20% 

rep1, 3 plants out of 20 plants for 20% rep 2 and 7 plants out of 20 plants for 20% rep 3. For the 

15% Safisana compost, 5 dead plants were recorded in the 5% rep 1, 1 dead plant was recorded in 

the 5% rep 2 and 4 dead plants were recorded in the 5% rep 3, this was not so in the rest of the 

treatments. 5% recorded the least disease incidence compared to the other soil amended treatments. 

Pepper Field study 

The leaves of all the treatments for sweet pepper were mottled especially in soils amended with 

the 5% and 10% Safisana compost soil mixes. The poultry manure treatment and the NPK 

treatments recorded the least mottling. The mottling was caused by a fungal attack the plants were 

subsequently treated with Mancozeb.  The dry weather with its prevailing high temperatures 

resulted in flower abortion in a number of the plants. In soils amended with the Safisana compost 

it was also observed that as the size and number of fruits increased on the plant, the leaves become 

chlorotic contrary to what was observed in the NPK treatment.  

RESULTS 

Cucumber study 

Amended soils were analyzed in the lab for nutrient composition (Table 11).  

 

Table 11: Nutrient compositions of the substrate mixes of the various treatments 

Treatments  N (%)  P (%)  K (%)  C (%)  S (%)  

5% Safisana : 95% soil 0.10 0.08 0.27 1.15 0.01 

10% Safisana : 90% soil 0.11 0.07 0.27 1.23 0.02 

15% Safisana : 85% soil 0.12 0.10 0.34 1.26 0.02 

20% Safisana : 80% soil 0.15 0.14 0.35 1.56 0.02 

5% P.M: 95% soil 0.12 0.12 0.36 1.12 0.02 

100% soil: NPK 0.14 0.25 0.30 1.28 0.01 

N: Nitrogen, P: Phosphorus, K: Potassium, C: Carbon, S: Sulphur; P.M – poultry manure 
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Substrates impact on plant dry weight. 

Cucumber field experiment 

The soil amendments used did not significantly influence root dry weight, however, it influenced 

vine and leaf dry weights.  Yield was significantly influenced by the soil amendments with the 

100% soil: NPK amendment recording the highest yield (295.7Kg/ha) followed by soils amended 

with 5% Safisana: 95% soil (239.5 Kg/ha) and 5% poultry manure (223.4 Kg/ha) (Table 12). 

 

 Table 12: Effect of substrate on dry root weight, dry vine weight, dry leaf weight and yield 

Means with different letters are significantly different at p˂0.05; Drt wt; Dry root weigh, Dv wt; Dry 

vine weight, DL wt; dry leaf weight, PM; Poultry manure 

 

Soil amendment had a significant effect on fruit weight, diameter and chlorophyll content of the 

leaves. Soils amended with NPK produced heavier fruits and their leaves recorded the highest 

chlorophyll content (26.5) and therefore increased photosynthetic ability which translated into 

the highest yield (Table 13) 

Table 13: Effect of soil amendment on Cucumis sativus fruit attributes and leaf chlorophyll 

content 

Treatment 

 

Fruit Weight 

(g) 

Fruit Diameter 

(cm) 

Chlorophyll 

Content 

5% Safisana : 95% soil 122.6 b 4.2 a 12.0 b 

10% Safisana : 90% soil 101.8 c 4.2 a 12.3 b 

15% Safisana : 85% soil 98.0 c 3.7 b 10.9 b 

20% Safisana : 80% soil 84.1 c 3.6 b 11.3 b 

5% P.M: 95% soil 143.1 b 4.6 a 12.0 b 

100% soil: NPK 173.9 a 4.6 a 26.5 a 

Means with different letters are significantly different at p˂0.05; PM; Poultry manure. 

 

TREATMENT Drt wt. 

(g) 

DV wt. 

(g) 

DL wt. 

(g) 

YIELD 

Kg/ ha 

5% Safisana : 95% soil 7.5 a 8.4 ab 9.5 a 239.5 b 

10% Safisana : 90% soil 7.4 a 8.4 ab 9.0 a 169.5 c 

15% Safisana : 85% soil 6.8 a 7.3 ab 7.7 ab 166.8 c 

20% Safisana : 80% soil 4.9 a 5.6 b 5.4 b 141.3 c 

5% P.M: 95% soil 7.1 a 8.0 ab 9.3 a 223.4 b 

100% soil: NPK 7.8 a 9.4 a 11.0 a 295.7 a 
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Effect of Substrates on Plant morphology 

The soil amendments did not influence the plant height, vine height and number of fruits (Table 

14. 

Table 14: Effect of soil amendments on plant height, vine height and number of fruits 

Treatments Plant height 

(cm) 

Height of vine 

(cm) 

Number of fruits 

 

5% Safisana : 95% soil 5.3 a 45.7 a 1.1 a 

10% Safisana : 90% soil 4.5 a 75.2 a 1.3 a 

15% Safisana : 85% soil 3.8 a 65.1 a 1.5 a 

20% Safisana : 80% soil 4.7 a 68.2 a 1.2 a 

5% P.M: 95% soil 3.9 a 64.5 a 1.6 a 

100% soil: NPK 4.3 a 77.7 a 1.7 a 

Means with different letters are significantly different at p˂0.05; PM; Poultry manure 

  

  

Figure 6: Cucumber fruits from a selection of the soil amendments 
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Pepper study 

 

The soil amendments did not significantly influence root, stem, leaf dry weights and yield (Table 

15). Neither did the soil amendments have an effect on chlorophyll content, number of leaves, 

and fruit weight (Table 16).  

Table 15: Effect of soil amendments on dry weights of roots, stem, leaves and yield of Sweet 

pepper 

Treatments D wt. Root 

(g) 

D wt. Leaves 

(g) 

D wt. Stem 

(g) 

Yield 

(Kg/ Ha) 

5% Safisana : 95% soil 9.5a 9.2a 10a 4.2a 

10% Safisana : 90% soil 9.6a 9.1a 10a 4a 

15% Safisana : 85% soil 9.4a 9.5a 9.9a 4.4a 

20% Safisana : 80% soil 10.2a 9.8a 11.3a 6.4a 

5% P.M: 95% soil 9.3a 9.2a 9.6a 4.8a 

100% soil: NPK 6.8a 6.7a 7.1a 3.9a 

Means with different letters are significantly different at p˂0.05; PM; Poultry manure, D wt.: dry 

weight 

 

Table 16: Substrate effect on the plant morphology of sweet pepper 

Treatments Chlorophyll 

Content 

Number Of 

Leaves 

Height 

(cm) 

Fruit Weight 

(g) 

5% Safisana : 95% soil 26.6a 17a 12.9a 13.5a 

10% Safisana : 90% soil 26.6a 19a 13.4a 12.7a 

15% Safisana : 85% soil 22.8a 19a 12.2a 15.7a 

20% Safisana : 80% soil 30.4a 28a 15.4a 19.3a 

P.M 33.7a 20a 11a 17a 

100% soil: NPK 27.7a 12a 2.1b 14a 

Means with different letters are significantly different at p˂0.05; PM; Poultry manure 

CONCLUSION 

Overall, the yield and fruit parameters for both cucumber and pepper studies were low. The high 

temperatures and dry weather conditions led to significant flower drop and poor plant growth. 

Despite these conditions soils amended with inorganic fertilizers did better than the other 

treatments.  

As observed in the seedling production experiment the quantity of Safisana compost needed for 

production seem to vary depending on the kind of crop being produced.          
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From the results for sweet pepper, it is obvious that the different rates of the substrate compositions 

did not give a corresponding difference in the yield, chlorophyll content and weights of leaves, 

roots and stems. It is recommended that the field experiments are repeated under favorable 

environmental condition, in the rainy season, to enable us make concrete recommendations on the 

use of Safisana compost as a field amendment.  
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