
International Journal of Food Science and Agriculture, 2023, 7(1), 85-94 

https://www.hillpublisher.com/journals/jsfa/ 

ISSN Online: 2578-3475 

ISSN Print: 2578-3467 

 

DOI: 10.26855/ijfsa.2023.03.013 85 International Journal of Food Science and Agriculture 

 

Effects of Variety and Fungicides on Germination 

Percentage and Seedling Vigor of Rice (Oryza 

sativa L.) Seeds 

C. C. Iwuagwu
1,*

, P. C. Ozofor
1
, U. O. Aguwa

1
, D. E. Iheaturu

1
, O. A. Apalowo

1
,  

M. E. Ejiofor
1
, D. C. Iwu

2
 

1Department of Crop Science and Horticulture, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria. 
2Department of Vocational Education, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria. 
 
 

How to cite this paper: C. C. Iwuagwu, P. 

C. Ozofor, U. O. Aguwa, D. E. Iheaturu, 

O. A. Apalowo, M. E. Ejiofor, D. C. Iwu. 

(2023) Effects of Variety and Fungicides 

on Germination Percentage and Seedling 

Vigor of Rice (Oryza sativa L.) Seeds. 

International Journal of Food Science and 

Agriculture, 7(1), 85-94. 

DOI: 10.26855/ijfsa.2023.03.013 

 

Received: January 28, 2023 

Accepted: February 25, 2023 

Published: March 22, 2023 

 
*
Corresponding author: C. C. Iwuagwu, 

Department of Crop Science and 

Horticulture, Nnamdi Azikiwe University, 

Awka, Anambra State, Nigeria. 

 

  Abstract 

A laboratory experiment was conducted to test the effects of variety and fungi-

cides on percentage germination and seedling vigor of rice seeds. The experiment 

was conducted at Crop Science and Horticulture Laboratory, Nnamdi Azikiwe 

University, Awka, Anambra State. The experiment was a 2 x 4 factorial laid out in 

a Completely Randomized Design (CRD) and replicated three times. The result 

showed that there was significant effect of fungicide on percentage germination of 

rice seeds. There was no significant effect of variety on percentage germination of 

rice seeds where the highest percentage germination of 86.7% was obtained in 
Faro 44, which was statistically same with 69.0% obtained in Faro 52. The result 

also showed that the different fungicides had significant effect on germination of 

rice seeds where the crude extract of Aidan fruit pulp gave the highest (91.3%) 

germination. The same was also obtained in crude extract of Aidan fruit seed 

which is statistically different from 88.7% seed germination of rice obtained in 

Mancozeb and 40.0% obtained in Dressforce (D). It was also observed that the 

least percentage germination (40.0) was obtained in rice seed dressed with 

Dressforce (D). Both the plant extract and synthetic fungicide where effective in 

protecting the price seeds, though the plant extract had higher germination index 

than synthetic fungicide. Various fungicide had significant effect on vigor index of 

rice seeds where Mancozeb (M) had the highest seedling vigor index (34.0) fol-
lowed by 19.2 obtained in rice seeds dressed with plant extract from seed of Aidan 

fruit while the least (9.2) obtained in rice seeds dressed with Dressforce (D). Gen-

erally, rice seeds dressed with Mancozeb gave highest seedling vigor index than 

the other fungicides. From this experiment it was observed that Dressforce had 

low germination because of the phytotoxic effect of the chemical on the rice seeds. 

There was no significant effect of the different fungicides used on percentage in-

fection of rice seeds though rice seeds dressed with seed extract of Aidan fruit 

gave the highest percentage infection (6.67%) which was followed by pulp extract 

(4.0%) while the Dressforce and Mancozeb gave no infection. It is therefore rec-

ommended that for higher percent germination of rice seeds fungicides from crude 

extracts of Aiden fruit should be used but the synthetic fungicides-Dressforce and 

Mancozeb should be used for reduced fungi infection. 
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1. Introduction 

Rice (Oryza sativa L.) is one of the world’s primary food crops mostly grown in tropical and sub-tropical climate. 

Rice is a plant belonging to the family of grasses, Gramineae (Poaceae). The genus Oryza contains many recognized 

species, of which 23 are wild species and two, O. sativa and O. glaberrima are cultivated [1]. Plant height varies by 

variety and environmental conditions, ranging from approximately 0.4 m to over 5 m in some floating rice. The global 

production of rice has been estimated to be at the level of 650 million tones and the area under rice cultivation is esti-

mated at 156 million hectares [2]. Asia is the leader in rice production accounting for about 90% of the world's produc-

tion. Over 75% of the world supply is consumed by people in Asian countries and thus rice is of immense importance to 

food security of Asia. The demand for rice is expected to increase further in view of expected increase in the population. 

Most of rice cultivation is done through transplanting. The young seedlings grown in nursery beds are transplanted by 

hands to rice fields. However, about 28% of rice area is under cultivation through direct seeding, particularly in Eastern 

India [3]. The growth of the rice plant is divided into three phases viz. vegetative, reproductive and ripening phase [4]. 
Many factors militate against the vigorsity of rice seed during germination and thus evaluation of seedling vigour is 

done using various methods which includes stress test, paper piercing test, tetrazolium test, electrical conductivity test 

[5]. Every seed meant for propagation is a potential harbor of a wide variety of mycoflora containing both pathogenic 

and saprophytic microorganisms, both externally and internally [6]. So, for effective production, fungicides which may 

either be from plant extracts (Hossain et al. 2015) or from synthetic chemicals [7], are used as seed dressers. Different 

methods of identifying seed borne pathogens have been put up and these includes seed soak test, incubation test, stain-

ing test, PCR detection method and the DNA chip technology [8]. Most of the major diseases of rice are seed borne [9]. 

To isolate the pathogens on different hybrid rice varieties, various methods are used and these include the blotter paper 

method, potato dextrose agar method, rolled towel, white-sand-tray method, test tube seedling test as recommended by 

the International Seed Testing Association [10] with some modifications [11-12]. [13] had reported that fungal patho-

gens constitute the major biological constraints in rice production, and new and potentially destructive species are being 
discovered every day. The control of these seed borne fungal pathogens of rice is very vital to a meaningful rice crop 

production in the world. Agrochemicals like Benlate, Bavistin, Apron Plus 50 DS, Fernasan-D and Dithane M-45 have 

been used to control a number of diseases caused by fungal pathogens of rice. Even though effective and efficient con-

trol of seed borne fungi of seeds can be achieved by the use of synthetic chemical fungicides, the same cannot be ap-

plied to grains for reasons of pesticide toxicity [14-16]. Thus, there is a need to search for alternative approaches to 

store grains/cereals for human consumption without toxicity problems that are ecofriendly and not capital intensive. 

Plant metabolites and plant-based pesticides appear to be one of the better alternatives as they are known to have mini-

mal environmental impact and danger to consumers in contrast to the synthetic pesticides [17]. Plant materials fresh 

leaves of Azadirachta indica (neem), clove of Allium sativum (garlic) and rhizome of Zingiber officinale (ginger) have 

been effectively in controlling fungal pathogens of rice [7] and [18]. In this work, attention will be given to the use of 

Aidan fruit (Tetrapleura tetraptera) crude extract. Whose fruits have been shown to possesses molluscicidal activity 

[19]. According to the work of [20], Aidan methanolic extract have been shown to contain oxalates, saponins, tannins, 
glycosides, triterpene etc. thus possibly having the protective properties against seed pathogens just as it is being used in 

the control of molluscs against schistosomiasis [21]. 

2. Materials and Methods 

Experimental site: The study was carried out at the laboratory of the Department of Crop science and Horticulture 

Nnamdi Azikiwe University, Awka. 

Source of materials: The two rice (Oryza sativa) varieties were sourced from two different locations. FARO 44 was 
sourced from Agricultural Development program (ADP), Awka and FARO 52 was sourced from National Cereal Re-

search Institute (NCRI) Bende sub-station. The two synthetic fungicide which includes Z-force with active ingredient 

Mancozeb (M) 80% WP and Dressforce which is a seed dresser with active ingredient imidacloprid 20% plus metaxyl 

I-m 20% WS were purchased from Onitsha head-bridge Chemicals and Drug market. The plant extract Aidan fruit was 

purchased from Eke-Awka market. 

Experimental design: The experiment was a 2x4 factorial experiment consisting of two factors namely: two varieties 

of rice (FARO 44, FARO 52) and four fungicides which were: Z-force, Dress-force and two plant extracts. The experi-

ment was laid out in a Completely Randomized Design (CRD) with three replications. 

Experimental procedure used for blotter paper method: Crude plant extracts (seed and pulp of Aiden fruit) and 

synthetic fungicide (Z-force and Dressforce) were used. The rice seeds were surface sterilized in a 5% ethanol solution 

for five minutes and rinsed two time with sterile distilled water and allowed to dry between sterile blotter papers. The 

rice seeds were then dressed with the plant extract and synthetic fungicide separately and plated in sixteen Petri dishes 
having three layers of blotter papers wetted with distilled water. Twenty-five seeds were plated in each Petri dish where 

sixteen seeds are placed in the outer circle followed by eight seeds in the second circle then one seed was placed in the 
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center and masked with tape to prevent the Petri dish lids being pulled off by germinating seeds. 

Experimental procedure used for soil method: Crude plant extract of Pulp and seeds of Aidan fruit and synthetic 

fungicides were also used for this procedure. The top soil was sterilized by boiling up to 100ºC using gas burner for 

three hours. The temperature of the boiling soil was measured with a glass thermometer. The soil was allowed to cool. 

Then two kilograms of the sterilized soil was measured into sixteen black polybags of having seven to ten perforations 
underneath. The paddy rice seeds were dressed separately with the plant extracts and synthetic fungicides and also 

planted separately in the polybags containing the sterilized soil and watered lightly with sterilized water. Eight rice 

seeds were planted in each polybag. 

Observations and Recording: Records were taken daily by monitoring the germination for seven days for blotter 

paper method and twelve days for soil method. Percentage germination was taken by counting and recording the num-

ber of rice seeds that germinated each day in each petri dish. Also, the number of infected seeds were recorded and ex-

pressed in percentage. The plumule length of the germinating rice seeds were measured by the use of a pair of dividers 

and transparent meter rule. This was done both in the blotter paper and soil methods. 

Preparation of Potato Dextrose Agar (PDA): Ten grams of potato dextrose agar powder was weighed with the 

electronic weighing balance and poured into a conical. Two hundred and fifty milliliters of distilled water was then 

poured into the conical flask. The mixture was stirred vigorously until it becomes homogeneous. It was autoclaved at 
121oC at 15psi for 15 minutes.  

Isolation of fungal pathogen: The working table was surface sterilized with methylated spirit soaked in cotton wool 

so as to prevent contamination. A sterile inoculating loop was used to place the infected rice seeds into sterile Petri 

dishes containing ten milliliters of PDA with two drops of lactic acid. This was done to inhibit the growth of bacteria, 

after which it was properly sealed and labeled. 

Identification of isolated pathogen: A compound microscope was used to view the organisms. Sterilized slides 

were also used. A drop of distilled water was placed on the slide and a small portion of the culture from the five days 

culture was collected from the growth using a sterile needle. It was then covered with the slide cover and placed under 

the microscope for viewing. Micrographs of identified fungi were also taken. Identification was based on the growth 

characteristics and fruiting bodies of the fungi confirmed using illustrated pictures of fungi by [22]. 

Germination percentage: The whole emerging stands in the Petri dish and poly bag was counted and recorded as 

germination percentage (%) per treatment at 7th day after planting (DAP). The formula below was used [23]. 
 

Germination % = Number of germinated seeds at 7 days   x 100 
Total number of seeds plated                              1 

 
Germination index (GI): The Stands that emerged subsequently in a Petri dish and poly bag after the first count till 

the last count was noted and recorded as germination index per treatment. The formula below was used [23]. 
 

Germination index (GI) = Number of germinated seeds per day + …….... final count 

Days of first count 
 

Seedling vigor index: The plumule that comes from the seed at early stage of germination is measured and calculat-

ed multiplying it with germination percentage [24-25]. 

Seedling vigor index (SVI) = seedling plumule length x germination %. 

Data analysis: All the data collected were subjected to analysis of variance (ANOVA) following the procedure for 

experiment in Complete Randomized Design (CRD) using GENSTAT statistical software package. Means were sepa-

rated using Least Significant Difference (LSD) at 5% probability level. 

3. Results 

3.1 Effect of varieties and fungicide on germination percentage of rice seeds using blotter paper meth-

od 

Table 1 shows that there was significant effect of fungicide on percentage germination of rice seeds. There was no 

significant effect of variety on percentage germination of rice seeds where the highest percentage germination of 86.7% 

was obtained in faro 44, which was statistically same with 69.0% obtained in faro 52. Table 1 also showed that the dif-

ferent fungicide has significant effect on germination of rice seeds where the crude extract of Aidan fruit pulp gave the 
highest (91.3%) germination. The same was also obtained at crude extract of Aidan fruit seed which are statistically 

different from 88.7 % seed germination of rice obtained in Mancozeb and 40.0% obtained in dressforce. Table 1 also 

showed that the least percentage germination (40.0) was obtained in rice seed dressed with dressforce D. Interaction of 

rice varieties and fungicide had significant effect on percentage seed germination where faro 44 x M had the highest 
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seed germination of 100% followed by 97.3% obtained in faro 44 x S and faro 44 x P. While the least (28.0) was ob-

tained in faro 52 x D. 

Table 1. Effects of varieties and fungicide on germination percentage of rice seeds using 

Treatments Means 

FARO 44 86.7% 

FARO 52 69.0% 

LSD0.05 NS 

Fungicides Means 

D 40.0% 

M 88.7% 

P 91.3% 

S 91.3% 

LSD0.05 NS 

Interactions Means 

44 x D 52.0% 

52 x D 28.0% 

44 x M 100% 

44 x M 77.3% 

44 x P 97.3% 

52 x P 85.3% 

44 x S 97.3% 

52 x S 85.3% 

LSD0.05 NS 

Where: P-pulp extract of Aidan fruit, S - seed extract of Aidan fruit, M - Mancozeb, D =-Dressforce 

3.2 Effects of variety and fungicide on germination index of rice seed using blotter paper method 

Table 2 shows that there was significant effect of fungicide on germination index of rice seeds but there was no sig-

nificant effect of variety on germination index of rice seed where the highest germination index (19.7) was obtained in 

FARO 52 which was higher than 16.4 obtained in FARO 44. Also Table 2 shows that there was significant effect of 

fungicide on germination index of rice seed where the highest germination index (22.1) was obtained in rice seeds 
dressed with plant extract from seeds of Aidan fruit followed by 21.8 obtained in rice seeds dressed in plant extract 

(pulp) of Aidan fruit while the least 8.8 was obtained in rice seeds dressed with dress force (D). 

The interaction effect of rice variety of fungicide also has significant effect on germination index of rice seeds where 

the highest germination index (25.7) was obtained in FARO 52 x P followed by 24.2 obtained in FARO 52 x S while 

the least was 8.1 obtained in FARO 52 x D .it was observed that the plant extract from the pulp and seeds of Aidan fruit 

gave higher germination index than the synthetic fungicide dress force and Mancozeb (D and M). Both the plant extract 

and synthetic fungicide where effective in protecting the plant seeds though the plant extract had higher germination 

index than synthetic fungicide. 

3.3 Effect of varieties and fungicide on seedling vigor index of rice seed using blotter paper method 

Table 3 shows that there was significant effect of varieties and fungicide on seedling vigor index of rice seeds using 

blotter paper method where FARO 44 gave higher seedling vigor index of 21.3 than 17.9 obtained in FARO 52. The 

table also shows that various fungicide had significant effect on vigor index of rice seeds where Mancozeb (M) had the 

highest seedling vigor index (34.0) followed by 19.2 obtained in rice seeds dressed with plant extract from seed of Ai-

dan fruit while the least (9.2) obtained in rice seeds dressed with dress force (D). Generally, rice seeds dressed with 

Mancozeb gave higher seedling vigor index than the other fungicide dress force. 
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Interaction: the table also shows there was significant interaction effect of varieties and fungicide on seedling vigor 

index of rice seeds. Table 3 shows that FARO 44 x M gave the highest seedling vigor index (37.9) followed by 30.1 

obtained in FARO 52 x M while the least was 8.4 obtained in 52xD. 

Table 2. Effect of variety and fungicide on germination index of rice seeds using blotter paper method 

Treatments Means 

FARO 44 16.4 

FARO 52 19.7 

LSD0.05 NS 

Fungicides Means 

D 8.8 

M 19.6 

P 21.8 

S 22.1 

LSD0.05 7.87 

Interactions Means 

44 x D 9.5 

52 x D 8.1 

44 x M 18.3 

44 x M 20.9 

44 x P 17.8 

52 x P 25.7 

44 x S 19.9 

52 x S 24.2 

LSD 11.13 

Where: D - Dress force, M - Mancozeb, S-seed of Aidan fruit, P-pulp of Aidan fruit 

Table 3. Effect of varieties and fungicide on seedling vigor index of rice seeds 

Treatments Means 

FARO 44 21.4 

FARO 52 17.9 

LSD0.05 NS 

Fungicides Means 

D 9.2 

M 34.0 

P 16.4 

S 19.2 

LSD0.05 15.99 

Interactions Means 

44 x D 10.0 

52 x D 8.4 

44 x M 37.9 

44 x M 30.1 

44 x P 17.6 

52 x P 15.1 

44 x S 20.3 

52 x S 18.0 

LSD 22.61 

Where: D-Dressforce, M-Mancozeb, S- seed of Aidan fruit, P-pulp of Aidan fruit 
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3.4 Effects of variety and fungicide on Seedborne fungi of rice seeds using blotter paper method 

The results in Table 4 shows that there was no significant of variety on percentage infection of rice seeds though faro 

44 gave the highest number of infected seed with percentage infection of 3.33% while faro 52 had percentage infection 
of 2.0% the result also shows that there was no significant effect of the different fungicide used on percentage infection 

of rice seeds though seed extract of Aidan fruit gave the highest percentage infection (6.67%) which was followed by 

pulp extract (4.0%) while the dressforce and Mancozeb gave no infection. 

The result on Table 4 also shows that there was no interaction effect of variety and fungicide on percentage infection 

of rice seeds where the interaction between faro 44 x p and faro 52 x S of Aidan fruit gave the highest percentage infec-

tion with a mean value of (8.0%) respectively which was followed by Faro 44 x S (5.33%). The results on Table 4 also 

shows that there was no significant effect of variety on the percentage uninfected of rice seeds though faro 52 had the 

highest number of uninfected seeds with percentage un infection of 98.0% while faro 44 had percentage uninfected of 

96.7%. The result also shows that there was a significant effect of fungicide on the percentage uninfected whereby the 

highest percentage uninfected was from the application of Dressforce and Mancozeb with the mean value of 100% re-

spectively which was followed by pulp extract of Aidan fruit 96.0% while the least was observed from the seed extract 
of Aidan fruit (93.3%). The table also shows that there was significant interaction effect of variety and fungicide on the 

percentage uninfected though faro 52 x D, faro 44 x M, Faro 52 x M, Faro 52 x P were all statistically similar in effect 

with the percentage uninfected of 100% respectively but were statistically different from faro 44 x P, Faro 44 x S and 

faro 52 x S that has percentage un infection of (92.0%, 94.7% and 92%). 

Table 4. Effects of variety and fungicides on Seed borne fungi of rice seeds using blotter paper method 

Varieties Infected rice seeds Uninfected rice seeds 

FARO 44 33.3 96.67 

FARO 52 20.0 98.00 

LSD0.05 Ns Ns 

Fungicides Means Means 

D 0.000 1.00 

M 0.000 1.00 

P 40.0 96.00 

S 66.7 93.33 

LSD0.05 0.04657 0.04687 

Interactions Means Means 

44 x D 0.000 1.00 

52 x D 0.000 1.00 

44 x M 0.000 1.00 

44 x M 0.000 1.00 

44 x P 80.0 92.00 

52 x P 0.000 1.00 

44 x S 53.3 94.67 

52 x S 80.00 92.00 

LSD Ns 0.06629 

Where: D-Dressforce, M- Mancozeb, P- pulp extract of Aidan fruit, S- seed extract of Aidan fruit 

3.5 Effect of varieties and fungicides on germination percentage of rice seeds using soil method 

Table 5 shows that varieties had significant effect on germination percentage of rice seeds where faro 44 had higher 

percentage germination of 86.6% than 65.8% obtained in faro 52. 

There was no significant effect of fungicide on germination percentage of rice seeds using soil method where the 
fungicide (Mancozeb) gave the highest germination percentage of 81.5% followed by plant extract from seeds of Aidan 

fruit which had percentage germination of 81.3% while the least was 69.0 obtained in pulp extract of Aidan fruit. There 

was significant interaction effect of effect of varieties and fungicide on germination percentage of rice seeds using soil 

method where the highest germination percentage of 91.7 was obtained in Faro44xD interaction combination followed 

by 87.7 obtained in faro 44 x D and faro 44 x S respectively while the least 54.3% was obtained in faro 52 x D. 
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Table 5. Effect of varieties and fungicides on germination percentage of rice seeds using soil method 

Treatments Means 

Faro 44 86.6 

Faro 52 65.8 

LSD0.05 0.1596 

Fungicides Means 

D 73.0 

M 81.5 

P 69.0 

S 81.3 

LSD0.05 NS 

Interactions Means 

44xD 91.7 

52xD 54.3 

44xM 87.7 

52xM 75.3 

44xP 79.3 

52xP 58.7 

44Xs 87.7 

52Xs 75.0 

LSD0.05 0.3192 

Where: D- Dressforce, M- Mancozeb, S- seed extract of Aidan fruit, P-pulp extract of Aidan fruit 

3.6 Effect of variety and fungicide on germination index of rice seeds using soil method 

Table 6 shows that variety had significant effect on germination index (GI) of two varieties using soil method. Where 

FARO 52 had higher germination index of 3.87 than 1.88 obtained in Faro 44. Table 6 also shows that fungicide had 

significant effect on germination index of rice seeds using soil method. where Mancozeb (M) gave the highest germina-

tion index of 3.33 followed by 3.01 obtained in seed extract of Aidan fruit while the least (2.50) was obtained in pulp 
extract of Aidan fruit there was also significant interaction effect of variety and fungicide on germination of rice seeds 

using soil method where the highest germination index (4.13) was obtained in faro 52xS followed by 3.97 obtained in 

faro 52 x M while the least (1.40) was obtained in faro 44 x D 

Generally, Faro 2 had higher germination index than Faro44. 

Table 6. Effect of variety and fungicide on germination index of rice seeds using soil method 

Treatments Means 

Faro 44 1.88 

Faro 52 3.87 

LSD0.05 0.711 

Fungicides Means 

D 2.65 

M 3.33 

P 2.50 

S 3.01 

LSD0.05 1.006 

Interactions Means 

44XD 1.40 

52XD 3.91 

44XM 2.70 

52XM 3.97 

44XP 1.53 

52XP 3.48 

44XS 1.89 

52XS 4.13 

LSD0.05 1.423 

Where: D- Dressforce, M- Mancozeb, S- seed extract of Aidan fruit, P- pulp extract of Aidan fruit 
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3.7 Isolation and Identification of fungi organism associated with Rice seeds using blotter paper 

method. 

The result showed that the fungi organism isolated and identified is Aspergillus spp. 

 

Plate 1. Pure culture of Aspergillus spp isolated from infected rice seeds. 

 

Plate 2. Micrograph of Aspergillus spp isolated from infected rice seeds. 

4. Discussions 

There was significant effect of fungicide on germination index of rice seeds but there was no significant effect of va-
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rieties on germination index of rice seeds this is in agreement with [26] who reported that the fungicide Bavistin 

(Carbendazim) at 10cm ppm concentration was the best among the treatment of Cicer arietinum while in case of Zea 

mays 1ppm concentration of Bavistin (Carbendazim) has shown stimulating effects on seed germination and plant 

growth (radicle and plumule ) as compared to control. Nevertheless, the finding on this work is in disagreement with 

[27], who reported that different varieties had differential germination percentage that is to say that varieties had signif-
icant effect on germination percentage. Fungicides also had significant effect on germination index of rice seeds where 

seed extract of Aidan fruit had the highest germination index. This result is in agreement with [28], who said that ex-

tracts from three Chadian plants prepared from leaves of Azadirchata indica and bark of Boswellia dalzedii and Cassia 

sieberiana were evaluated for their efficacy as were soaked separately for one hour in various concentration of aqueous 

and ethanolic extract and planted on blotter paper as well as in sterilized soil in plastic trays. Both the plant extract and 

synthetic fungicide where effective in protecting the rice seeds. This is in agreement with [29], who reported that the 

crude aqeous extract of Azadiractha indica gave the second highest mycelial growth inhibition of Helminthosporium 

oryzae after extract of Piper guineesis with inhibition in an in-vitro experiment. The plant extracts were as effective as 

the synthetic fungicides in inhibiting the radial growth of the test fungi. This is in agreement with the work of [30] who 

reported that extract tested in their investigation can be further analyzed and applied as a potent, ecofriendly and eco-

nomical substitute to synthetic chemicals. 
It was observed that Mancozeb (M) gave highest germination percentage followed by plant extract from the seed of 

Aidan fruit. Therefore, it can be said that Manocozeb was effective in germination of rice seed using soil method. This 

is in agreement with [31], who also reported the effectiveness of seed treatment with Mancozeb to improve plant 

growth. 

There was no significant effect of fungicide on germination percentage of rice seeds. This is in disagreement with 

[32], who reported that there was high effectiveness of fungicides on the seed germination, growth and biomass produc-

tion of Cicer arietinum and Zea mays in in-vitro experiment. 

5. Conclusion 

This study revealed that fungicides had significant effect on percentage germination and germination index of rice 

seeds. Seed extract of Aidan fruit had the highest germination index. Both the plant extract and synthetic fungicide were 

effective in protecting the rice seeds. Dressforce was not effective because of its phytotoxic effect on the rice seeds. 

6. Recommendations 

It could therefore, be recommend that plant extracts that were used in this experiment should be used as seed dressers 

for optimum germination of rice seed because it was effective in preventing microorganisms that reduce rice seed ger-
mination. 
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