
 

 

Effect of plant-derivedbiofertilizers (Azolla filiculoides and 
Tithoniadiversifolia) on growth and yieldparameters of 
Lokpayam (Dioscoreacayenensis-rotundata) grown on 
DistricplinthicFerralsol in the forest zone of Côte d'Ivoire 
 

 
ABSTRACT 
Aims: the studyaims to assess the fertilizingpotential of Azolla filiculoides and 
Tihtoniadiversifolialeaves on Lokpa (D-rotundata) yam cultivation in the forest zone of Côte d'Ivoire.  
Place and duration of study: The studytook place over 9 months (April-December) in 2022 at 
M'Bayakoffikro in the Daloa department of central-western Côte d'Ivoire.  
Methodology: After clearing a soilfallowclassifiedDistricplinthicferralsol, microplots in randomized 
Fisher blocks of 2 replicateseachwith five treatments (Azolla filiculoides-AZ; 
Tithoniadiversifoliawithfreshbiomass-TDF; Tithoniadiversifoliawithdecomposedbiomass-TDD; Azolla 
filiculoides + Tithoniadiversifoliawithfreshbiomass-AZ+TDF and Azolla filiculoides+ 
Tithoniadiversifoliawithdecomposedbiomass-AZ+TDD) and a control withoutfertilizerweredelimited in 
which,10 mounds werelevelled for sowingyam tuber pieces. Beforesowing the tubers, the mounds 
wereopened by hand and 0.5kg of eachformulatedfertilizerwasploughed in and thenresealed. After 14 
days of fertilization, the mounds werereopened and a single seedlingwasburied 20cm deep in each 
mound from top to bottom, followed by 300ml of water and thenresealed. After germination, growth 
and production parameterswereevaluated and the data obtainedweresubjected to an analysis of 
variance withStatistica 7.1 software at the 5% threshold. 
Results: The differentbiofertilizer formulations had a significanteffect on all growth and 
yieldparameters of lokpayam (D-rotundata). However, the highest values for bothgrowth and 
yieldparameterscomparedwithotherfertilizers at all measurement times and at 
maturitywereobtainedwithAzolla filiculoidescombiningdecomposedTithoniadiversifolialeaves on the 
one hand and freshTithoniadiversifolialeaves on the other.  
Conclusion:improvingsoilproductivity in forest areas by finding reliable and effective alternatives to 
mineralfertilizersis a necessity, and the combination of Azolla filiculoides and 
Tithoniadiversifoliacouldbe a good alternative for sustainable, environmentally-friendly agriculture. 
Keywords:Biofertilizers, Lokpayam (D-rotundata), agromorphologicalparameters,yield, Côte d’Ivoire 
forest zone. 
 
1. INTRODUCTION 
Yam cultivation contributes to the foodsecurity of 300 million people in tropical countries, and itsnutritional 
value varies according to variety. Yam is a staplefood for many populations in West Africa[1]. In Côte 
d'Ivoire, amongcultivatedfoodcrops, yamoccupies a prominent place [2] with an annual production of 
7.148 million tonnes[3-4]. This position isjustified not only by favorable soil and climate conditions, but also 
by the cultural factthatyams are the staplefood of certain ethnic groups. However, yam production falls 
short of consumer expectations[2]. Indeed, the growth of yam plants isseverelylimited by natural 
conditions linked to climate change, soildepletion in one or more essential nutrients, population growth 
and increasinglyrecurrent land tenure problems [5], followed by cultivation practices involvingcontinuous 
exploitation of the land withoutanysignificant input[6].Facedwiththeseconstraints, and with a view to 
meeting the challenge of food production to satisfy the population'sconsumptionneeds, the use of 
chemicalfertilizers has veryoften been proposed as one of the solutions for meeting 
cropnutrientrequirements, because of theirimmediatebeneficialeffect on productivity [7]. However, the lack 
of knowledge of reasonedfertilizationmakesitdifficult to use mineralfertilizers to compensate for and 
generally correct the lowlevel of soilfertility for crop nutrition[8-9]. Moreover, their high 
costmakesthemalmost inaccessible to growers [10]. Hence the need for organic, naturalfertilizers capable 
of raising or maintainingsoilfertilitywhilepreservingitsecological balance.  Scientific studies have 
shownthatorganicfertilizers can improvesoil structure and enrichitwithnutrients to countersoil exhaustion 
[11-12]. In such a context, the use of organicfertilizers of plant origin, in particular, Azolla filiculoides and 
Tithoniadiversifoliawouldbe a good substitute for chemicalfertilizers[13-14] and offer new prospects for 
improvingsoilfertility and proper plant development[15]. However, the effects of Azolla filiculoides and 
Tihtoniadiversifolia in different formulations on the agromorphologicalparameters of cultivated plants, 



 

 

particularlyyams, have been littlestudied. Thus, the main objective of thisworkis to contribute to the 
improvement of yamgrowth and yieldthrough the use of locallyavailable plant-basedbiofertilizers, notably 
Azolla filiculoides and Tihtoniadiversifolia in the forest zone of Côte d'Ivoire. 
 
2. METHODOLOGY 
2.1 Study area 
The studytook place in M'Bayakoffikro in the Daloa department and Haut Sassandra region in west-
central Côte d'Ivoire (Figure 1) between 6°53'58'' N latitude and 6°26'32''W W longitude[16]. The climate is 
transitionalhumid tropical, with bimodal rainfallvaryingbetween 1,200 and 1,600 mm/year[17].  The 
averageannualtemperatureisbetween 24 and 25°C and the average relative humidityisaround 70% [18]. 
Vegetation cover ishighlyheterogeneous, varyinggraduallyfrom semi-deciduousrainforest to pre-forest 
savannah. The region'ssoils are based on vastgranitic massifs, metamorphic and schistose rocks. They 
are represented as a Districplinthicferralsolcomplex, whichoverall has good agricultural suitability for all 
crop types [19]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
2.2 Plant material 
The plant materialusedis an earlyyamvarietyknownunder the vernacularname of Lokpa, belonging to 
the Dioscoreacayenensis-rotundataspecies (Figure 2). The choice of thisearlyvarietywasguided by 
itsease of adaptation to differentpedoclimates and by itsability to begrownfrom the first rains (March-
April), sothat the tubers can beharvestedveryearly and made available on local 
marketsfromDecember-January for the end-of-yearfestivities. It isalsohighlyappreciated in all 
culinaryforms. 
 
 
 
 
 

Figure 1:Location of study site,[20].modified   



 

 

 
 
 

 

 

 

 

 

 

 
 
 
 
 
 
2.3 Biofertilizermaterials 
The biofertilizersused are of plant origin, consisting of the aquaticfernAzolla filiculoides (Figure 3a), 
whichcolonizesourponds [21], and the freshbiomass (freshleaves and soft branches) of 
Tithoniadiversifolia (Figure 3b), whichgrows on fallow land or sunny open spacesalongroadsides[22]. 
The choice of thesebiofertilizersisjustified by the factthatthey are characterized by a high productivity 
of nitrogenous substances, and therefore by theirability to fertilize and improvesoil texture. They are 
locallyavailable and improvesoilnutrientpotential by providing plants withphysiologically assimilable 
nutrients for growth, development and production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.4. Preparation of biofertilizertreatments 
Preparation of the Azolla filiculoidestreatmentsinvolvedharvesting 2kg of freshAzolla filiculoidesplant 
from a growing medium at the Université Jean Lorougnon Guédé. This quantity of aquatic plant 
materialwasdividedinto 2 batches of 1kg each, constituting a fertilizing formula namedAzolla 

Figure 2:D. rotundata yam tuber with germ 

Figure 3:Harvested plant fertilizers 
 



 

 

filiculoides-AZ. 
As for the freshbiomass of Tithoniadiversifolia, 2kg of the plant werealsoharvestedfrom the 
surroundingfallow land in the study area. The freshbiomassharvestedwasalsodividedinto 2 batches of 
1kg. The first 1kg batch of freshbiomasswaschopped to form a fertilizer formula 
named:Tithoniadiversifoliawithfreshbiomass-TDF. 
The second 1 kg batch of freshbiomasswasplaced in bags and sprayedwith water to bepreserved and 
decomposedafter 14 days, thus forming anotherfertilizer formula 
alsonamed:Tithoniadiversifoliawithdecomposedbiomass-TDD.  
Thesethreefertilizer formulas wereused to create the followingtreatments: 

- the control with no fertilizer 
- Azolla filiculoidesfertilizer-AZ; 
- Tithoniadiversifoliafreshbiomassfertilizer-TDF 
- Tithoniadiversifoliafertilizerwithdecomposedbiomass-TDD; 
- Azolla filiculoides + Tithoniadiversifoliafertilizerwithfreshbiomass-AZ+TDF; 
- Azolla filiculoides + Tithoniadiversifoliafertilizerwithdecomposedbiomass-AZ+TDD. 

 
2.5. Obtainingyam tuber seeds 
The Lokpayam tuber seedsselectedwere mature, healthy, wholeyamtubersfrom the 
previousseasonpurchased on the market and ready to germinate. 
Thesetuberswerefragmentedintopieces of around 30g, thensoaked in a solution made fromkitchenash 
of around 150g in 8L of water for disinfection. After 20 minutes, the fragments wereremoved and dried 
in the shade, ready to besown in previouslyprepared mounds. 
 
2.6. Experimentalset-up and maintenance  
After clearing a 200 m2 (20 m x 10 m) plot of fallow land over 10 yearsoldwith a machete and clearing 
it of plant debris, the trial wasconductedusing a randomizedcomplete block design 
withtworeplicatesseparated by a 1.5 m aisle. In eachrepetition, five (06) microplotsmeasuring 4 m x 1.5 
m and spaced 1 m apartweredistributed. In eachelementary plot, 10 levelledridges 30 cm high and 50 
cm wide at the base were made at a regularspacing of 1m x 1m. Twoweeksbeforesowing the 
preparedyam tuber pieces, the mounds wereopened by hand and 0.5 kg of eachfertilizer formulation 
(AZ, TDF, TDD, AZ+TDF and AZ+TDD) wasapplied to each mound and thenclosed. All these 
applications werecompared to a blank control with no fertilizer formulation, according to the 
experimentalset-upbelow (Figure 4). After 14 days, the mounds werereopened to sowLokpayam tuber 
fragments. A single fragment wassown at a depth of 20 cm in each mound from the top to the base, 
followed by the addition of 300ml of water and thenclosedagain. After germination of the yam tuber 
fragments, stakeswereinstalled. This enabled the yamstalks to belifted, not only to expose alargerleaf 
surface to the light, but also to facilitateweedingwithoutdamaging the stalks. 

 

 

 

 

 

 

 

 

 

 

2.6. Data collection 

Data werecollectedeveryseven (07) daysafter germination (DAG). Measurement times were T1 

Figure 4:Experimental set-up 



 

 

(14DAG), T2 (21DAG), T3 (28DAG), T4 (35DAG), T5 (42DAG) and physiologicalmaturityafter 9 
months. Growthparametersmeasured on yam plants included : 

- neck diameter: The diameter of the stem neck wasmeasuredwith a caliper in 
centimetres. 

- number of leaves on the creeperstem:Leaveswerecountedfrom the first leaf to the last 
trueleaf. The last trueleafismarked to facilitatesubsequentcounting. 

- the number of branches on the stem: The number of branches on the main vine stem 
iscounted. 

- length of main stem: The length of the main stem wasmeasured in centimetres (cm) 
using a tapemeasurefrom the surface of the mounds to the plant apex. 

Yieldparametersweremeasured in terms of : 
- length and diameter of yamtubersusing a tapemeasure 
- weight of yamtubers. 

 
2.7. Data analysis 
The data collectedwereenteredinto Excel 2013. These data weresubjected to a one-factor analysis of 
variance for eachvarietyusing STATISTICA 7.1 software at the 5% threshold. When a 
differencewasfound to besignificant (p < 0.05) for a characteristic, the analysis of variance 
wascompleted by Fisher's LSD test at the 5% threshold to determinehomogeneous groups of means. 
 
3. RESULTS 
3.1 Effect of fertilizer formulas on Lokpayamgrowthparameters 
3.1.1.Stem neck diameter 
Plant neck diameter of Lokpayam (Table 1) wassignificantly (p < 0.05) and variablyaffected by 
treatments at measurement times T3 (28DAG), T4 (35DAG) and T5 (42DAG), in contrast to 
measurement times T1 (14DAG) and T2 (21DAG), whichshowedinsignificant neck diameter values. 
Explicitly, therewere no significant variations in plant collardiameter in the image at measurement 
times T1 (14DAG) and T2 (21DAG) for all treatments. On the other hand, the stimulatingeffect of the 
treatmentswasobservedfrom T3 (28DAG) onwards. Thus, treatments AZ+TDD and AZ+TDF 
significantly (p < 0.05) emerged as the best fertilizer formulations that gave the highest values of 
crown diametercomparedwith the othertreatments, whichshowed mixed values. At measurement time 
T5 (42DAG) the highestcollardiameterswererecordedwithfertilizer formulations AZ+TDD (0.8cm), 
AZ+TDF (0.72cm), TDD (0.65cm), TDF (0.63cm) and AZ (0.54cm) in descendingorder. 
 

Table 1:Average crown diameter values according to treatments 
 

 Diameter of main stem at collar (cm) 
Measuring time 

Treatments T1 (14DAG) T2 (21DAG) T3 (28DAG) T4 (35DAG) T5 (42DAG) 
Control 0,34±0,31a 0,45±0,25a 0,56±0,05ab 0,57±0,06ab 0,58±0,06ab 

AZ 0,37±0,21a 0,47±0,03a 0,49±0,04b 0,51±0,04b 0,54±0,06b 
TDF 0,43±0,24a 0,55±0,08a 0,56±0,06ab 0,61±0,07a 0,63±0,5a 
TDD 0,55±0,07a 0,56±0,07a 0,6±0,04a 0,64±0,03ac 0,65±0,03ac 

AZ+TDF 0,62±0,07a 0,63±0,07a 0,63±0,08a 0,7±0,06c 0,72±0,07c 
AZ+TDD 0,65±0,08a 0,68±0,08a 0,70±0,07c 0,75±0,07c 0,8±0,07c 

CV 6,43 9,07 3,96 37,13 37,62 
P value 0,199 0,233 0,029 0,001 0,002 

For eachmeasurement time, the mean values bearing the sameletters in the samecolumn arestaticallyidentical at the 5% threshold. 
 
 
1.1.2. Main stem length by treatment 
Table 2 shows yam main stem length by treatment. We note thattreatmentssignificantly (p < 0.05) 
affectedyam main stem length at all measurement times, except for time T1 (14DAG), whichdisplayed 
non-significant values (p ˃ 0.05). The highest stem lengthswereobtained at time T5 (42DAG) 
respectivelywith AZ+TDD (279.2cm), AZ+TDF (228cm), TDD (177cm), TDF (151.6cm) and AZ 



 

 

(131.2cm) formulations. Fertilizer formulations AZ+TDD and AZ+TDF increasedyam plant lengthwith 
the highest values compared to the othertreatments.  
 
Table 2:Mean values for main stem length by treatment 
 

 Length of main stem (cm) 
 Measuring time 

Treatments T1 (14DAG) T2 (21DAG) T3 (28DAG) T4 (35DAG) T5 (42DAG) 
Control 33,8±47,20a 53,8±50,55a 88,4±50,91a 120,2±41,68a 142,4±39,43a 

AZ 44,2±32,63a 43±21,38a 80,8±24,61a 110,8±34,69a 131,2±32,49a 
TDF 20,8±25,02a 53,6±39,52a 75,6±34,37a 102,8±30,45a 151,6±39,89a 
TDD 59,2±7,82a 103,8±18,67b 121,4±28,26ab 157,4±41,93ab 177±42,81ab 

AZ+TDF 77,72±25,90a 141,8±30,21b 170,6±51,76ab 207,2±91,83b 228±100,30b 
AZ+TDD 80,19±25,90a 180,22±20,2c 200,70±51,76b 236,44±91,83c 279,2±100,30c 

CV 7,50 8,86 4,30 33,95 36,12 
P value 0,064 0,0006 0,005 0,030 0,043 

For eachmeasurement time, the mean values bearing the sameletters in the samecolumn are staticallyidentical at the 5% threshold. 
 

 
3.1.3. Number of main stem branches 
The values for the number of branches on the main stem of yam are shown in Table 3. Yam stem 
branchingnumberwasinfluenced by treatments at all observation periods. However, the highest values 
wereobtainedwith AZ+TDD and AZ+TDF fertilizer formulations at all times of measurement. At time T5 
(42DAG), the number of stimulated branches washighest for AZ+TDD formulations (13.57), followed 
by AZ+TDF (10.20) and finally TDD (6.40). The TDF (3.80) and AZ (3.20) formulations 
hadsimilarbranchings, more or lessidentical to the control. 
 
Table 3:Average values for number of main stem branches according to treatments 
  

 Number of plant branches 
 Measuring time 

Treatments T1 (14DAG) T2 (21DAG) T3 (28DAG) T4 (35DAG) T5 (42DAG) 
Control 0,00±0, 00a 0,80±1,78a 2,60±2,60a 4,20±3,03a 3,20±1,30a 

AZ 0,00±0,00a 0,00±0,00a 0,60±0,89a 2,60±1,67a 3,20±1,30a 
TDF 1,00±2,23a 2,00±2,73a 2,00±2,73a 2,40±2,88a 3,80±3,42a 
TDD 0,00±0,00a 1,60±2,60a 3,00±3,31a 4,80±4,14a 6,40±5,17ab 

AZ+TDF 3,60±2,070b 7,60±2,50b 9,00±3,309b 9,60±3,64b 10,20±3,83b 
AZ+TDD 4,48±2,07c 9,78±2,50c 11,56±3,31c 12,78±3,64c 13,57±3,83c 

CV 15,58 16,76 11,44 25,02 3,23 
P value 0,001 0,0001 0,001 0,012 0,037 

For eachmeasurement time, the mean values bearing the sameletters in the samecolumn are staticallyidentical at the 5% threshold. 
 

 
3.1.4.Number of leaves by treatment 
The values for the number of leaves on the yam plant are shown in Table 4. It can beseenthat all 
treatmentssignificantlyaffected the number of leaves on the yam plant at all observation periods or 
measurement times from T1 (14DAG) to T4 (35DAG), except for time T5 (42DAG) when the number 
of leavesstoppedincreasingregardless of treatment. However, the results in the table show thatyam 
plant leafnumberswerehigherunder the AZ+TDD and AZ+TDF fertilizer formulations. At time T4 
(35DAG) specifically, leafnumberswere 25.44 for AZ+TDD and 20.60 for AZ+TDF. 
 
Table 4:Mean values for number of plant leaves by treatment 



 

 

  
 Number of plant leaves 
 Measuring time 

Treatments T1 (14DAG) T2 (21DAG) T3 (28DAG) T4 (35DAG) T5 (42DAG) 
Control 1,00±2,23a 3,80±2,58a 7,40 ±3,5a 10,6±3,71a 14,20±6,18a 

AZ 0,80±1,09a 3,40±1,94a 7,40±2,96a 11,00±4,00a 12,00±4,94a 
TDF 0,00±0,00a 1,00±2,00a 2,50±3,31a 5,00±3,91a 6,80±5,29a 
TDD 1,80±1,64a 3,80±3,49a 7,60±3,20a 12,20±2,94a 16,00±3,39a 

AZ+TDF 8,80±4,08b 14,80±6,61b 18,60±9,28b 20,60±11,86b 21,00±13,29a 
AZ+TDD 9,56±4,08c 16,26±6,61c 22,18±9,28c 25,44±11,86c 23,33±13,29a 

CV 14,58 15,38 12,24 30,82 47,41 
P value 0,000 0,000 0,001 0,012 0,069 

For eachmeasurement time, the mean values bearing the sameletters in the samecolumn are staticallyidentical at the 5% threshold. 
 

 
3.2 Effect of fertilizer formulas on yieldparameters at physiologicalmaturity of 

Lokpayam 
3.2.1. Tuberlength 
Tuber length of Lokpayamwassignificantly (p < 0.05) and variablyaffected by the 
treatmentsappliedcomparedwith the control (Table 5). The highest tuber lengthwasobservedwith the 
AZ+TDD fertilizer formulation (23cm). The AZ and TDF formulations obtainedsimilar and identical 
tuber length values around 21cm. Similarly, AZ+TDF and TDD formulations showedsimilar and 
identical tuber length values (19cm). The control recorded the lowest tuber length at 13cm. 
 
3.2.2. Tuberdiameter 
Tuber diameter of Lokpayamwasalsosignificantly (p < 0.05) affected by the 
treatmentsappliedcomparedwith the control (Table 5). The highest tuber diameterswereobservedwith 
the fertilizer formulations TDD (12cm) and AZ+TDD (11cm). The AZ+ TDF formulation 
showedintermediate tuber diameter values (10cm), while the TDF and AZ formulations showed the 
lowest tuber diameter values (8cm and 6cm respectively).   
 
3.2.3. Weights 
The weightspresented in Table 5 showthat the best weightswereobtained and significantlysowith the 
AZ+TDD formulations with 17 kg, AZ+TDF with 15 kg, TDD with 13.7 kg, TDF with 12 kg and AZ with 
11 kg in descendingordercomparedwith the control with 9 kg.  
 
Table 5:Average values of yieldparameters at maturityaccording to treatments 
 

 
Treatments 

Harvest yieldparameters 
Tuber length (cm) Tuber diameter (cm) Weight (kg) 

Control 14±1,50a 9±17,45a 9,5±1,50a 
AZ 20±0,20b 6±23,02a 11,2±17,22b 

TDF 21±13,10b 8±12,33b 12±17,22b 
TDD 19±11,50ab 12±10,10c 13,7±11,20ab 

AZ+TDF 19±1,15ab 10±0,50ab 15±3,50c 
AZ+TDD 23±3,50c 11±10,50c 17,1±3,50c 

CV 12,17 23,01 17,22 
P value 0,034 0,014 ˂ 0,001 

For eachmeasurement time, the mean values bearing the sameletters in the samecolumn are staticallyidentical at the 5% threshold. 
 
4. DISCUSSION 



 

 

Analysis of variance of data on yamgrowthparametersrelating to neck diameter, stem length, number 
of stem branches and number of leaves, as well as data on yieldparameters (tuber length and 
diameter, weight) showedsignificantdifferencesbetweentreatmentsrelating to the different formulations 
of plant-basedfertilizerscomparedwith the control without formulation. This differencewith the control 
treatmentdemonstrates the richness of plant resources as fertilizers and in mineralelements essential 
for plant growth and development as demonstrated by Ognalagaand al.[23].The 
fertilizingmaterialsusedtherefore have a satisfactoryfertilizingpotential. In addition and overall, 
Lokpayam (D- rotundata) wasmuch more affected by the different formulations of plant-
basedfertilizerscombiningAzolla filiculoideswithdecomposedTithoniadiversifolialeaves on the one hand, 
and Azolla filiculoideswithfreshTithoniadiversifolialeaves on the other, showing the highest values for 
bothgrowth and yieldparameterscomparedwith the otherfertilizers at all measurement times and at 
maturity. Theseresultscouldbeexplained by the 
factthatdecomposedfreshTithoniadiversifolialeavesprovide the yamwith essential and easily-
assimilable nutrients for itsgrowth and development, as demonstrated by the work of Salla et al.[24] 
and Kahoet al.[25].Furthermore, the decomposition of  Azolla fil iculoides  in the soiltakes 
place gradually and that the plant'suptake of nutrientsdepends on this to stimulategrowth 
[13] . This seems to show a good synchronization of nutrient release 
fromdecomposedTithoniadiversifolialeaves and Azolla fi liculoidesduringitsdecomposition 
and their assimilation by the plant. Theseresultscorroborate the assertion of Mulaji [9] 
andthat of Coboand al.[26], whoshowedthat the rate of decomposition of 
appliedorganicmatter and plant growthwerecloselylinked to the timing of release. Thus, 
the advantage of plant-basedfertilizers on growth and yieldparameterscouldbeexplained 
by the factthatAzolla filiculoides and Tithoniadiversifoliapossessmineralelementsneeded to 
improvesoilfertili ty for crop nutrition, growth and yield. Indeed, the workcarried out by Mucheru-
munaand al.[27] and Mucheru-munaand al.[28] as well as that of Thorsmand al.[29] and Jamaand al. 
[30] in Kenya foundthatmaizeyieldtripled the 
followingseasonafterTithoniadiversifoliawasincorporatedinto the soil. Also, the work of Kouadio[20] 
showed the positive role of Azolla filiculoideson ricegrowthparameters at Vavoua in upper Sassandra. 
This authorrecordedincreases in riceheight, number of tillers and number of riceleavescomparedwith 
NPK and the control. Theseresults show that the two plant-derivedfertilizers (Azolla filiculoides and 
Tithoniadiversifolia) contain a significantquantity of nitrogen and phosphoruselements, the combination 
of whichactssynergistically to drive plant growth and development[31-32].In addition, Azolla filiculoides 
releases mineralsgradually, which can ensurethatthey are availablewhen the plant actuallyneedsthem. 
Nutrients made sufficientlyavailable over time in the soil are efficientlyutilized by crop plants[33]. As for 
Tithoniadiversifolia,its contribution to plant growthwouldbe due to the high availability of mineralelements 
and the improvement of soilphysicochemicalproperties. This argument corroboratesHutomoand al.[34] 
whosaythatthanks to itsability to store water, Tithoniadiversifolia can increasesoilmoisture, 
affectingcropgrowth. 
 

5. CONCLUSION 
The main objective of thisworkwas to contribute to the improvement of yamgrowth and yieldthrough 
the use of plant-basedbiofertilizers, in particularAzolla filiculoides and Tihtoniadiversifolia in the forest 
zone of Côte d'Ivoire. At the end of thisstudy, weconcludedthat formulations of plant-
basedfertilizerscombiningAzolla filiculoideswithdecomposed or 
freshTithoniadiversifoliabiomassshowedgreatpotential for the growth and yield of Lokpa (D-rotundata) 
yam in the Haut Sassandra forest zone of Côte d'Ivoire. The singular application of eachfertilizer on 
the agro-morphologicalparameters of Lokpa(D-rotundata) yamis not to beoverlooked, as itsresultswere 
as significant but betterwhencombined. Theseresultsshowedthat the twoorganicfertilizersusedcouldbe 
a good alternative to chemicalfertilizers (synthesizedfertilizers), which are harmful to the environment 
and costly to the farmer'spurse. 
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