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ABSTRACT 

Among the foodstuffs having a nutritional value in Democratic Republic of Congo (DRC), there is the corn crop. It is the second 

food crop after cassava with a high energetic value in calories and proteins. However, its production remains low in Kinshasa 

because of the poor quality of soil and less appropriate techniques for its production. It is therefore essential to define new more 

appropriate strategies in order to increase its availability locally. It is in this context that a study was conducted at the 

N'djili-Brasserie station for the purpose of assessing the effect of different legumes in crops associated with maize, and 

implementing technique of simple and adaptable production notably the QPM maize based association system and other food 

legumes that can play a key role in the soil fertility improvement. According to a randomized complete block system with four 

repetitions, the data collected were analyzed using the method of analysis of variance (ANOVA) with 5% likelihood point 

completed by the test of the least significant difference (LSD) to compare the different observed parameters. The findings indicate 

that T1 (QPMCorn + Peanut) and T2 (QPMCorn + Soybean) respectively influenced more vegetative parameters positively than the 

others. As for the estimated yields, the highest values were recorded in T1 (7.33 tons/ha) followed by T2 (7.03 tons/ha) and T3 (2.95 

tons/ha) gave the lowest yield. To that end, T1 (QPM Maize + Groundnut) and T2 (QPM Maize + Soybean) can be kept and 

recommended to farmers in Kinshasa as varieties of associated crops focusing particularly on T1 (Peanut) for its effectiveness in 

nodulation and its relatively high yield.  
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INTRODUCTION 

Agriculture in tropical African countries is characterized by its 

low productivity. In Democratic Republic of Congo (DRC), 

low crop yields are often explained by the natural poverty of 

soil in nutrients of which the most important is nitrogen and the 

low use of fertilizers 1, 2 

In the current context of global food shortage, the value 

enhancement of food crops proves to be essential. Indeed, the 

high population growth of recent years leads to a high pressure 

on resources in cultivable lands and causes a sudden increase in 

demand for plant products useful to man 3. This high pressure 

on the plant canopy decreases the capacity of soil to produce the 

biomass appropriate to the needs of an increasingly numerous 

population. In such a context, the fallow which was the 

traditional way of restoring soil fertility is less used because of 

the high demand for cultivable lands4. Among the food stuff 

shaving a nutritional value, there is the corn crop. It is currently 

the second food crop in DRC after cassava with a high energetic 

value in calories and proteins 5. 

It is therefore essential to define new more appropriate 

strategies in order to increase the availability of this foodstuff 

locally for the well-being of the poor population like that of 

Africa. Given this situation, it is urgent to develop rational, 

efficient and accessible fertilization techniques to the producers 

at lower costs and which would help increase the production 

perarea unit by maintaining long-term soil fertility 6. 

In Sub-Saharan Africa, the most used method for agricultural 

production in the traditional system for a better value 

enhancement of land is "the combination of crops". However, 

the production balance turns out to be less. This technique 

inefficiency is mainly due to its bad application 7.  

Moreover, legume crop is known for its residual effects that are 

advantageous for associated crops, like soybean, which, known 

for its richness of proteins, brings to soil more than 300 kg of 

nitrogen per hectare, 60 Kg of Vigna unguiculata and 60-70 Kg 

of Arachis hypogaea 8. 

Consequently, the productivity growth of these soils requires an 

integrated fertility management with a system improving and 

maintaining this fertility. The QPM maize based association 

system and other food legumes could to that end play a key role 

in improving soil fertility and increasing the richness of 

proteins of this foodstuff.  

In this work we compared the three food legumes (Vigna 

unguiculata, Arachis hypogaea and Wisteria max) in order to 

identify the best combination that can help the farmers of this 

country increase their production of the QPM maize in 

associated crops. 
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MATERIAL AND METHODS  

Geographical location of the site  

The experimentation was carried out at the crop scientific 

station of N'djili-Brasserie, located about 30 km from Kinshasa 

downtown (4° 29' South latitude and 15° 23' East longitude, 

471.31 m of altitude) in DRC. The previous farming consisted 

of a fallow land dominated by Cyperus rotundus and Cynodon 

dactylon. Kinshasa soils are mainly sandy soil texture 

accompanied by a few coarse elements. The low water 

retention capacity of these soils gives them a marginal use for 

agriculture 9. However, the soil presents a clay texture in the 

low swampy ground. This soil presents a particular texture with 

an acid pH (i.e. 4.72). The major minerals are a low proportion 

or 0.49% for nitrogen; 0.039% for potassium and 0.48% for 

calcium 10. 

The test was conducted from April 20 to August12, 2013 

(against growing season A/2013) for the first test and from 

October 2, 2013 to January 12, 2014 (growing season A/2013) 

for the second test. The temperature during the period of the test 

varied between 25.2 and 26.9°C. The crop scientific station of 

N'djili-Brasserie is bounded in the Eastby the N'djili River, 

South-East by the Mati River and North by the Mitindi River. 

The Marubakambaka River rises inside the station, crosses it 

from west to east and then flows into the N'djili River 11. 

The experimental site belongs to climateAw4according to 

Koppen’s classification. It is a hot and humid tropical climate 

with four months of dry season. The rainy season ranges from 

mid-September to mid-May, with two extreme months of 

maximum precipitation, November and April. It is quite 

frequently interrupted by a short dry season fluctuating 

between December end and February. The average temperature 

ranges from 21 to 26°C in the dry season and from 26 to 32 ° C 

in the rainy season 3.  

Plant Material  

The plant material used during this experimentation consisted 

of a variety of the QPMcorn and three varieties of legumes 

(Peanut, soybean and Niébé) from the National Institute for 

Agronomic Study and Research (INERA) Mvuazi/Bas-Congo.  

The QPM maize with white grains has high quality of proteins, 

popularized since 2000 in Ghana under the name of Obatampa 

and was introduced in Ivory Coast to meet the needs of farmers. 

This corn rich in proteins has a high rate of lysine and 

tryptophan compared to normal maize. Its agronomic 

characteristics are the following: good growth, sowing cycle of 

maturity from 95 to 106 days, with a period of 50 to 53 days for 

female blossom. The maximum height of QPM varieties is 

noticeably more reduced and the insertion levelof the cob 

significantly lower (<1 m from the ground) compared to local 

varieties. It is widely grown in West Africa and Central Africa, 

and in some countries of East Africa and Southern Africa 12, 

13. 

Methods 

The test was conducted according to a randomized complete 

block system with 4 repetitions. Each block representing a 

repetition consisted of 4 treatments corresponding to the 

studied treatments, i.e. a total of 16 plots.  

The experimental field had a total area of 155.1 m2 or 14.1 m 

long and 11 m wide. The blocks were separated by a distance of 

1.5 m and 1 m between two plots. Each experimental plot had 

an area of 4.8 m2, or 2.4 m long and 2 m wide and each of them 

had 24 corn plants. Sowing was performed at the spaces of 80 

cm x 50 cm with 3 seeds per seed hole. The three legumes 

(Groundnut, Soybean and Niébé) together, were installed in 

processing parcelspacesusing the following spaces: 20 cm x 20 

cm for Peanut, 40 cm x 20 cm for Soybean and 50 cm x 25 cm 

for Niébé.  

Ground preparation had consisted of clearing, followed by 

medium labor (15-25 cm), harrowing and delimitation of the 

blocks and plots. A week after ground preparation, we 

proceeded to direct seeding with three seeds per seed hole at a 

depth of about 3 cm for four species set under study. The shoot 

took place five days after sowing for maize, four days for 

soybean and Niébé and six days for groundnuts. The 

no-marriage was performed 14 days after sowing 

simultaneously with the emptiness refilling; this consisted of 

keeping the number of plants to two per seed whole. Next, three 

series of weeding were done: the first two weeks after the 

no-marriage and emptiness refilling, the second before blossom 

and the third before the full maturity of corn. Yet mounding (40 

days after sowing that is after the release of adventitious roots) 

had consisted of collecting soil around plants to enable 

adventitious roots to grow under the effect of root formation 

that improves the stability and the nutrition of plants. The data 

on vegetative parameters and production parameters were 

recorded from a sample of 10 randomly selected plants per 

experimental plot.  

Statistical analysis 
For each studied treatment, the collected data were analyzed 

using the method of analysis of variance, ANOVA with5% 

likelihood level. The test for the least significant difference 

(LSD) was used to compare the results of the different 

treatments applied. All these tests are carried out using the 

STATISTIX 8.0 software. 

 

RESULTS AND DISCUSSION 

Vegetative parameters  

Vegetative parameters observed during the experimentation are 

shown in Table 2.  

Table 2. Results related to the shoot rate (in %), the node 

diameter (in mm), the average height (in cm) per corn plant on 

trial. 

Varieties  Shoot 

rate (%) 

Node diameter 

(cm) 

Plants height  

(m) 

     T0 96.25a 2.97b 1.36ab 

     T1 98.437a 3.17a 1.43a 

     T2 96.250a 3.06ab 1.26b 

     T3 97.500a 2.83c 1.07c 

Average 97.109 3.01 1.28 

   CV(%) 1.46 4.47 3.77 

Legend: T0: QPM maize in pure crop; T1: QPM Maize + 

Peanut; T2: QPM Corn + Soybean and T3: QPM corn + Niébé. 

The numbers in the columns followed by the same letters are 

not significantly different according to the test of the Least 

Significant Difference (LSD) with 5% likelihood. 
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It is clear from Table 2 that statistical analysis with a 5% 

likelihood point revealed no significant difference between the 

treatments. The plant shoot had occurred four days after sowing 

and was spread up to seven days. Assessed 7 days after sowing, 

the shoot rate was over 96% for all the treatments.  

As far as the node diameter is concerned, Table 2 shows us that 

all the treatments significantly influenced growth in diameter 

with a noticeable stalk extremity for T1, which gave an average 

diameter to the node superior to the others (3.17 cm) and T3 

closing ranks (2.83 cm). Statistical analysis with 5% likelihood 

level gave the differences between the treatments as for growth 

in diameter of these different treatments. This can be justified 

by better adapting QPM associated with groundnut. Finally, the 

plant height data collected in blossom by means of a tape 

measure indicate that T1, T0 and T2 present a higher  thanT3 

(1.43, 1.36 and 1.26 m) while the lowest height was observed in 

T3 (1.07 m). Statistical analysis reveals a significant difference 

between the treatments with 5% threshold (LSD = 1.55). Our 

findings on the height are almost similar to those found by 10, 

with an average of 1.4 m.  

Production parameters 

The results relating to the weight of cobs with rachisper plot, 

the average weight of dry grains per plot, the weight of 1000 

grains and the estimated yield (T/ha) are presented in Table 3. 

 

Table 3. Results related to production parameters 

Varieties Weight of cobs with Weight of corn Weight of 1000 Estimated yield 

 rachis per plot(kg) grains per plot(kg) grains(g) (T/ha) 

     

     T0 2.99c 1.94b 308.75b 3.97b 

     T1 5.32a 4.03a 312.75ab 7.33a 

     T2 4.71b 3.87a 319.75a 7.03a 

     T3 2.37c 1.46c 314.75ab 2.95c 

Average 3.85 2.83 314 5.32 

    CV (%)   8.91   7.67   1.69 7.62 

Legend: T0: QPM Maize in pure crop; T1: QPM Maize + Peanut; T2: QPM Maize + Soybean and T3: QPM Maize + Niébé. The 

numbers in the columns followed by the same letters are not significantly different according to the test of the Least Significant 

Difference (LSD) with 5% likelihood. 

It is apparent from this table that the weight of cobs with 

rachisper plot indicates that the treatments T1, T2 and T0 

respectively present a high weight. Furthermore, T3 presented 

the lowest weight of cobs with rachis. Statistical analysis with 

5% likelihood level indicates that there is a significant 

difference between the treatments. As far as the average weight 

of maize grains per plot is concerned, statistical analysis with 

5% likelihood threshold indicates significant differences 

between the treatments. The highest weight was observed in T1 

(4.03Kg per plot) followed by T2 (3.87 Kg per plot). T0 and T3 

presented the lowest average weight of corn grains per plot 

respectively 1.94 Kg per plot and 1.46 Kg per plot. With regard 

to the weight of 1000 grains, it is apparent from Table 3 that the 

weight of 1000 grains ranged between 308.75 and 319.75 

grams. The numerical data showed a clear difference between 

the treatments of which the plants of T2 gave the higher weight 

compared to the other treatments (319.75 g). Statistical analysis 

showed the significant differences between the treatments. As a 

matter of fact, this result allows considering this parameter as a 

selection criterion of these treatments for their spread. Finally, 

the results on the estimated yield in ton per hectare in our test 

ranged from 2.95 to 7.33 tons. Statistical analyses show the 

significant differences between the treatments.  

The conditions that prevailed during the experimental period 

were satisfactory for the corn crop. For temperature, the 

conditions are normal during the test period because the normal 

development of corn occurs under the conditions of the average 

temperature between 21 and 32 °C. As far as rainfall is 

concerned, rains were less abundant during the first three 

months of the test that constitute the vegetative period of the 

crop. The average rainfall was 161.55 mm, less than 200 mm 

while the optimum for corn is from 450 to 600 mm14. The 

best yields are recorded with 600 to 900 mm of rain in the 

tropics 5. Rainfall is more and more reduced in January and 

February, which was unfavorable during the period when many 

grains are in doughy form 15, 16. T3 gave the lowest yield due 

to the nutrient competition and especially in light that was very 

strong. Niébé plants through their marked vegetative 

development practically covered all the corn plants. These 

being sun-loving, they could not grow well. We can therefore 

say that legumes contribute to the improvement of the crop 

yields associated only if there is a better complementary nature 

between the associated components and without competition 

between them.  While comparing our findings to those 

presented by 17, whose test was installed on the site of the 

University of Kinshasa at Mont-Amba Plateau, we notice that 

this one was able to obtain the lowest values. There emerges a 

clear difference between our findings and those he found under 

the different doses of the fertilizers like 5.1 tons of corn per ha 

against 7.33 tons for our test at the Ndjili-Brasserie crop 



 

J. of Advanced Botany and Zoology                                   Volume 4/ Issue 1                                                  ISSN: 2348 – 7313 4 

scientific Station. These differences could be due either to soil 

richness. 

 

CONCLUSION  

The objective of this study was to investigate the influence of 

the different legumes (peanut, soybean and niébé) on the QPM 

corn production in crops associated in eco-climatic conditions 

of Ndjili-Brasserie station. The findings showed that with 

regard to vegetative parameters T1 (QPM + Peanut) showed a 

better evolution to the height and node diameter compared to 

the others. The best height was observed in T1 (QPM + Peanut) 

followed by T2. As for the estimated yield per hectare, the 

overall production results obtained after the comparative 

evaluation of the nodulation characteristics and performance of 

the three legumes highlighted the performance maintenance of 

T1 (QPM + Peanut) followed by T2 (QPM + Soybean). From all 

that precedes, considering the importance that must be given to 

the plan of productivity as well as to that of the soil durability, 

we suggest that this study can be pursued indifferent areas 

taking into account the evaluation of other parameters, namely 

symbiotic efficiency, the nodulation sign, as well as the amount 

of nitrogen determined by each associated variety. 
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