
73  africanscholarpublications@gmail.com                                                                               

 2022 

 

 

 

 

 

Yield and Yield Components of Lowland Rice (Oryza 

Sativa L.) Varieties as Influenced by Planting Method 

and Fertilizer Management in Nigeria Sudan Savanna 

 

Babaji M.1* Musa A. B.2, Hassan H. A.3 
1 & 2 Aminu Saleh College of Education, Azare, Bauchi State. 3College of 

Agriculture and Animal Science, Ahmadu Bello University, Mando-Kaduna 

 

 

Abstract  
Field trial was conducted at the Gadau Village, Itas-Gadau Local Government 

Area of Bauchi State (110 50’, 4.79” N,) (100 10’ 1.20” E), in the Sudan Savanna 

ecological zone of Nigeria, during the 2022 dry season, to determine, yield and 

yield components of lowland rice (oryza sativa l.) varieties as influenced by 

planting method and fertilizer management in Nigeria sudan savanna. The 

treatments consisted of two lowland varieties (FARO 44, and FARO 52), five 

rates of combined NPK and poultry manure fertilizers (0tha-1 of poultry manure 

plus 120:60:60 kg NPK ha-1, 60:30:30 kg NPKha-1plus poultry manure 5tha-1, 

No NPK plus 10tha-1 , 30:15:15 kg NPKha-1 plus poultry manure 10tha-1 and 0 

kg NPKha-1 plus poultry manure 0tha-1), and three planting method (dibbling, 

drilling and broadcasting). The treatments was factorially combined and laid out 

in a split plot design with fertilizer rate and planting methods as main plot and 

lowland rice varieties as sub plot. Gross plot size will be 3.0m x 4.0m (12m2) 

and net plot size of 2m x3m (6m2) respectively. The result revealed that FARO 

52 performed better on days to 50% flowering. Drilling planting method 

performed better on days to 50% flowering, day to physiological maturity, length 

of panicle, weight of grain per panicle, grain yield, straw yield and NPK and 

Poultry Manure Mixture on days to 50% flowering, days to physiological 

maturity, potassium percentage, number of productive tillers, grain yield and 

straw yield. Based on the research finding it was concluded that FARO 52 

variety, drilling planting method and 120:60:60 NPK and  30:15:15 NPK + 
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Introduction 
Rice (Oryza Sativa) is a staple food in 

many countries of Africa and other 

parts of the world. It is also the most 

import staple food for about half of 

human race (Udemezue, 2014). 

(Imolehin and Wada, 2000) rice has 

become the second most important 

cereal in the world after wheat in terms 

of production due to a recent decline in 

maize production. However, it is widely 

cultivated throughout the tropics, and 

where flood controls are affective. 

Majority of foreign rice imported into 

West Africa is from south-East Asia. In 

sub-Saharan Africa, West Africa is the 

leading producer and consumer of rice 

(WARDA, 1996). West Africa accounts 

for 64.2% and 61.9% of total rice 

production and consumption in sub-

Saharan Africa. Nigeria ranks highest 

both the producer and consumer of rice 

in the sub-region with figures slightly 

above 50% (Imolehin and Wada, 2000). 

FAO estimated that annual rice 

production should be increased from 

586 million metric tons in 2001 to meet 

the projected global demand of about 

756 million metric tons by 2030 

(Udemezue, 2014). One of the 

overarching goals of Nigeria agriculture 

development programs and policies is 

increasing agricultural productivity for 

accelerated economic growth. The 

increase in production is due to an 

increase in land under rice cultivation 

and not increase in yield. The difference 

between potential and actual yields is 

also very high. A yield of 4.4 -7.2t/ha 

has been recorded on research farm. 

However, average rice yields are 

consistently low and stand at around 

1.5t/ha (Singh et al., 1997).  

Nigeria is currently the largest rice 

producing country in Africa. This is as 

the result of conscientious efforts by the 

government to place more emphasis on 

agrarian production. Annual rice 

production in Nigeria has increased 

from 5.5 million tons in 2015 to 5.8 

million tons in 2017. In 2015, Nigerians 

spent not less than N1bn on rice 

consumption, adding that while 

spending had drastically reduced, 

consumption had increased because of 

increased local production of the 

commodity. The consumption rate now 

is 7.9 million tones and the production 

rate has increased to 5.8 tons per 

10tha-1 PM performed better in almost all the yield and yield components of 

lowland rice at Gadau. 
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annum. The increase was as a result of the Central Bank of Nigeria (CBN)’s 

Anchor Borrowers Program with a total of 12 million rice producers and four 

million hectares of FADAMA rice land (RIFAN, 2017). The country is taking steps 

to control the rampant smuggling that has had a negative impact on local market 

prices (RIFAN, 2017). Nigeria’s rough rice production in 2019/20 at 7.4 million 

metric tons, down about three percent or 200,000 metric tons lower than 2018/19 

estimate of 7.6 million metric tons. The drop is attributable to a nearly three percent 

reduction in forecasted area harvested, representing a falloff of around 100,000 

hectares compared to 2018/19. Rice consumption in 2019/20 at 7.1 million metric 

tons, 100,000 metric tons lower than 2018/19 estimate of 7.2 million metric tons 

(USDA, 2019). 

Direct planting method reduce labour needs by more than 20% in terms of working 

hours required (Srilatha and Srilatha, 2013). The raising of nursery and manual 

transplanting are both labour intensive and costly (Das, 2003). So, direct planting 

is much helpful due to less labour and time requirement by skipping the operation 

of nursery raising and transplanting to the field manually. Expansion of irrigated 

area, availability of short duration high yielding rice varieties, effective weed 

control methods, increased transplanting costs and declining profit-ability of rice 

production forced many farmers to shift from transplanting to direct sown paddy. 

For this, seed drill implement is a great helper to the rice farming community 

(Srilatha and Srilatha, 2013). The performance of a seeder is mainly dependent on 

type of soil and field conditions, preparation of seed bed, speed of operation and 

power source (Kepner et al., 2000). Hence new innovations and initiatives are 

required to make rice production system more sustainable and economically 

profitable. Under these circumstances, direct sown paddy with seed drill appears 

to be a viable alternative for rice cultivation that saves expensive inputs, water and 

labour (Srilatha and Srilatha, 2013).  

Nitrogen (N), phosphorus (P), and potassium (K) are applied as fertilizers in large 

quantities in rice fields, and a deficiency of one of the nutrient leads to yield losses. 

There are many factors that influence the nutrient absorption including cultivar, 

soil type, fertilizer type, fertilization technology, and environmental factors (Zhang 

et al., 2006). Imbalanced N, P, and K fertilization application can affect soil 

productivity (He and Cui 2008). Wu et al. (1998) increasing the rates of N, P, and 

K fertilizers favoured vigorous growth of the rice plant. 

In recent times, attention has been directed towards organic manure because of the 

rising cost of inorganic fertilizers coupled with their inability to give the soil the 

desired sound health. Poultry manure, sometimes called chicken manure, is an 
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excellent soil amendment that provides nutrients for growing crops and also 

improves soil quality when applied wisely, because it has high organic matter 

content combined with available nutrients for plant growth (van et al., 1993). The 

chemical composition of poultry manure varies with factors such as source of 

manure, feed of the birds, age and condition of the birds, storage, handling of 

manure, and litter used (Mariakulandai and Manickam, 1975). Poultry waste 

consists of droppings, wasted feed, broken eggs, feathers, and sometimes sawdust 

from poultry floor. It also includes the dead birds and hatchery waste, all of which 

are high in protein and contain substantial amount of calcium and phosphorus due 

to high level of mineral supplement in their diet. Poultry manure has been reported 

to contain more plant nutrients than all other organic manures (Ali, 2005). 

Therefore, the objectives of this study were to: 1. Evaluate the influence of 

Methods of planting on growth and Yield of lowland rice. 2. Determine the 

optimum rate of NPK and Poultry Manure Mixture on growth and yield of lowland 

rice. 3. Determine the Effect of NPK and Poultry fertilizer on growth and yield of 

lowland rice. 

 

MATERIALS AND METHODS 

Field trial was conducted at the Gadau Village, Itas-Gadau Local Government Area 

of Bauchi State (110 50’, 4.79” N,) (100 10’ 1.20” E), in the Sudan Savanna 

ecological zone of Nigeria, during the 2022 dry season, to determine, Yield and 

Yield Components of Lowland Rice (Oryza Sativa L.) Varieties as Influenced by 

Planting Method and Fertilizer Management in Nigeria Sudan Savanna. The 

treatments consisted of two lowland varieties (FARO 44, and FARO 52), five rates 

of combined NPK and poultry manure fertilizers (0tha-1 of poultry manure plus 

120:60:60 kg NPK ha-1, 60:30:30 kg NPKha-1plus poultry manure 5tha-1, No NPK 

plus 10tha-1 , 30:15:15 kg NPKha-1 plus poultry manure 10tha-1 and 0 kg NPKha-1 

plus poultry manure 0tha-1), and three planting method (dibbling, drilling and 

broadcasting). The treatments was factorially combined and laid out in a split plot 

design with fertilizer rate and planting methods as main plot and lowland rice 

varieties as sub plot. Gross plot size will be 3.0m x 4.0m (12m2) and net plot size 

of 2m x3m (6m2) respectively. The treatment was replicated three times. Prior to 

planting, soil samples were randomly collected at different spots, from 

experimental field. The samples were taken randomly at 0-30cm depth prior to land 

preparation for physical and chemical analysis in the laboratory to determine the 

physical and chemical properties of the soil. The experimental site was harrowed 

to obtain a fine tilth. The site was then marked out into plots and replicates 
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according to the layout. Check basins were constructed manually and the raised 

borders were carefully compacted to minimize seepage. Each main plot was 

separated by 1m pathway, the sub-plot by 0.5m and poultry manure was in-

cooperated into the plots according to treatments (0tha-1 of poultry manure, poultry 

manure 5tha-1, 10tha-1 , poultry manure 10tha-1 and poultry manure 0tha-1). Data 

collected was subjected to Statistical Analysis of Variance (ANOVA) as described 

by Snedecor and Cochran (1967). The differences between the treatments means 

were compared using Duncan Multiple Range Test (DMRT) (Duncan, 1955). The 

relationships between parameters were determined by correlation coefficient 

(Little and Hills, 1978). The number of days to physiological maturity was 

determined by counting from day of sowing to the time when 50% of the panicles 

have turned to golden brown in each plot. The number of productive tillers of five 

tagged plant was counted and the mean was recorded at harvest. The length of five 

panicles was measured from the point of attachment of spike to the peduncle, using 

meter rule. The average was recorded. Was determined by weighed the grains 

sampled from five panicles from each net plot using top loading digital balance 

SB16001 TOLEDO model. The average weighed was recorded per panicle. One 

thousand grains was counted and weighed; the weight for each net plot (treatment) 

was recorded. Straw from the net plot will be gathered and collected after threshing. 

This was weighed using mechanical weighing machine. The weight was recorded 

per net plot and was then extrapolated per hectare basis. The harvest index is the 

relationship between grain yield and biological yield/ total dry matter (Gardner et 

al., 1985). Was calculated by using the following formula: 

 

HI= 
𝑔𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑑𝑟𝑦 𝑚𝑎𝑡𝑡𝑒𝑟
 x 

100

1
 

 

The net plot was harvested, threshed, winnowed and its grain weighed and 

computed per plot basis. This was then be extrapolated per hectare basis. 

 

RESULT AND DISCUSSION 

Detail of physical and chemical properties of the soil taken for the experimental 

site (Gadau) at a depth of 0-30 cm; for analysis during 2022 dry season was shown 

in Table 1. The soil textural class was found to be sandy clay. Soil from location 

was also found as follow moderate in organic matter, neutral pH of 5.63, moderate 

organic carbon 9.4 gkg-1, low in total nitrogen 0.6 gkg-1, moderate and high 

available phosphorus 50.29 mgkg-1, on exchangeable cations low K 0.28 cmolkg-

1, moderate mg 1.24 cmolkg-1, moderate Ca 9.84 cmolkg-1, moderate Na 0.35 
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cmolkg-1, and high CEC 22.48 cmolkg-1. Even though tillering is largely a varietal 

characteristic, plant environmental conditions, especially soil moisture and mineral 

nutrition plays a significant role. Chandrasekaran et al. (2007) reported that rice 

can be grown successfully on a variety of soil. The most important requirement of 

the soil is its ability to hold moisture. The textural classes of the soil samples was 

sandy clay and pH (5.63) (Table I), which was good for moisture retention 

capacity. Daudu et al. (2014) reported that rice plant required heavy soil, slightly 

acidic to neutral (pH 5.5-7.0) high clay content of 40-60% and moderate organic 

matter. 

FARO 52 produced more number of tillers per plant. FARO 52 takes longer times 

before Days to 50% flowering. There is no significant difference on varieties on 

effective grain filling period (days). FARO 52 takes more times for Days to 

physiological maturity than FARO 44 variety. FARO 52 possess high percentage 

of N than FARO 44 variety, there is no significant difference on P percentage, 

while FARO 44 has high percentage of K. There is no significant difference 

between the varieties on Number of productive tillers per plant (m-2). There is no 

significant difference between the varieties on Length of panicle (cm). There is no 

significant difference between the varieties on Number of grains per panicle (g). 

There is no significant difference between the varieties on Weight of grain per 

panicle (g). There is no significant difference between the varieties on Grain yield 

(kgha-1). There is no significant difference between the varieties on 1000-grain 

weight (g). There is no significant difference between the varieties on Straw yield 

(kg ha-1). There is no significant difference between the varieties on Harvest index. 

Hybrids were observed to have significantly out-performed both inbred and 

lowland inter specific NERICA’s in number of tillers per plant, number of panicles 

per m2, panicles weight, number of grains per panicle and 1000 grain weight. This 

is an indication that the high yield of hybrid rice might be due to these traits (Islam 

et al., 2010). 

There is no significant difference between planting methods. Drilling method of 

plant takes long time to days to 50% flowering, and dibbling and broadcasting 

methods were at par and flowers earlier. drilling method of plant takes long time 

for effective grain filling period (days), broadcasting was statistically similar with 

drilling planting method and dibbling takes shorter days for effective grain filling 

period (days). Drilling planting methods takes long time for Days to physiological 

maturity, dibbling and broadcasting planting methods were at par and takes shorter 

times for Days to physiological maturity, this findings were not in accordance with 

Laary et al. (2012) reported that the direct seed drilling method recorded early 
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flowering and shorter maturity days because it had better crop establishment, with 

higher intra competition due to shorter spacing and plant density per unit area, 

increasing bulk density in the compacted soil. There is no significant difference on 

Number of productive tillers per plant (m-2). Dibbling and drilling planting 

methods were at par and recorded the longest Length of panicle (cm) and 

broadcasting planting method recorded the shortest Length of panicle (cm). 

Drilling planting method recorded the highest Weight of grain per panicle (g) 

followed by dibbling and broadcasting planting method recorded the lowest 

Weight of grain per panicle (g) this findings were in accordance with 

Nourbakhshian (2000), reported that the direct planting of sprouted seed produces 

the highest number of total grains panicle−1 and the lowest number of grains 

panicle−1 was recorded from the direct planting of dry seed method. This might be 

attributed to better root development in direct planting of sprouted seed which 

produced healthy panicles with higher number of grains. Dibbling and drilling 

planting methods were at par and recorded the highest Grain yield (kgha-1) and 

broadcasting planting method recorded the lowest Grain yield (kgha-1). There is no 

significant difference between planting methods on 1000-grain weight (g). Drilling 

planting method the highest Straw yield (kg ha-1), followed by dibbling method 

and broadcasting planting method produced the lowest Straw yield (kg ha-1). 

Dibbling and broadcasting planting methods were at par and recorded the highest 

Harvest index, drilling planting method recorded the lowest Harvest index this 

findings were in accordance with Oyewole, et al. (2005), reported that broadcasting 

gives cereal crops yields similar to drilling methods under the same agronomic 

conditions. 

120:60:60 NPK, 30:15:15 NPK + 10tha-1 PM and control were at par and takes long 

time before flowered 60:30:30 NPK + 5tha-1 PM and 10tha-1 PM were at par and 

recorded shorter time before flowered. Control takes longer for effective grain 

filling period (days), 120:60:60 NPK was statistically similar with control, and 

60:30:30 NPK + 5tha-1 PM, 10tha-1 PM and 30:15:15 NPK + 10tha-1 PM were at 

par and takes shorter time for effective grain filling period (days).  

30:15:15 NPK + 10tha-1 PM recorded the high Number of productive tillers per 

plant (m-2), 120:60:60 NPK and 10tha-1 PM were statistically similar with 30:15:15 

NPK + 10tha-1 PM followed by 60:30:30 NPK + 5tha-1 PM and control recorded 

the fewer Number of productive tillers per plant (m-2). 120:60:60 NPK, 60:30:30 

NPK + 5tha-1 PM, 10tha-1 PM and 30:15:15 NPK + 10tha-1 PM recorded the longest 

Length of panicle (cm), and control shortest Length of panicle (cm). 120:60:60 

NPK, 60:30:30 NPK + 5tha-1 PM, 10tha-1 and 30:15:15 NPK + 10tha-1 PM were at 
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par and recorded the highest Weight of grain per panicle (g), and control lowest 

Weight of grain per panicle (g) For rice, the N, P, and K amounts absorbed during 

the panicle-initiation stage determine panicle primordia formation, panicle 

branching, and the setting of spikelets (Yoshida, 1981). Inorganic and organic 

fertilizers plants had absorbed large amounts of N, P, and K. Consequently, 

inorganic and organic fertilizers plants had the highest panicle number and longest 

panicles. Panicle length increased in tandem with sheath N content (Gewaily, et 

al., 2018). In addition, the flowering and grain-filling stages are critical for rice 

yields. If plants are nutrient-deficient, particularly in N, spikelet number would 

decrease (Yoshida, 1981). The inorganic and organic fertilizers treatment 

maintained high N, P, and K contents in leaves and sheaths. Then these nutrients 

were translocated to help develop the panicles. Thus, the percentage of filled grains 

was highest in the inorganic and organic fertilizers treatment (Gewaily, et al., 

2018). 

120:60:60 NPK and 10tha-1 PM were at par and recorded the highest Grain yield 

(kgha-1), followed by 60:30:30 NPK + 5tha-1 PM and 10tha-1 PM which also were 

at par and control recorded the lowest Grain yield (kgha-1) Calerk and Mullians 

(2004) who observed that poultry manure resulted in equivalent yield to that 

obtained using commercial fertilizer. 120:60:60 NPK, 60:30:30 NPK + 5tha-1 PM, 

10tha-1 PM and 30:15:15 NPK + 10tha-1 PM were at par and recorded the highest 

1000-grain weight (g), and control lowest 1000-grain weight (g). 120:60:60 NPK 

and 30:15:15 NPK + 10tha-1 PM were at par and produced the highest Straw yield 

(kg ha-1) followed by 60:30:30 NPK + 5tha-1 PM, 10tha-1 PM and were at par and 

control recorded the lowest Straw yield (kg ha-1). There is no significant difference 

between fertilizer combinations harvest index Poultry manure that provided 

nutrients such as available N, soluble K, exchangeable Ca, Mg and P that could be 

readily taken by the plants in balanced manner and subsequent conversion of 

assimilates into yield attributes in larger fraction which ultimately resulted in 

higher grain straw yield and Harvest Index (Taheri et al., 2017). 

 

INTERACTION 

There is significant interaction between planting and varieties at (p< 0.01) level of 

significant on days to 50% flowering. There is significant interaction between 

fertilizers and planting methods at (p< 0.01) level of significant on Length of 

panicle (cm). There is significant interaction between fertilizers and varieties at (p< 

0.05) level of significant on Straw yield (kg ha-1). There is significant interaction 
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between fertilizers and planting methods at (p< 0.01) level of significant on Grain 

yield (kgha-1). 
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Table 1: Physio-chemical characteristics of the experimental site during the 2022 dry season at 

Gadau. 

Soil depth 0-30cm 

Soil Composition  

Particle size (g/kg)  

Clay 400.48 

Silt 110.28 

Sand 480.24 

Textural class Sandy clay 

Chemical Properties  

pH in water 50.63 

Organic carbon gkg-1 9.4 

Available P (gkg-1) 50.29 

Total nitrogen (gkg-1) 0.6 

Exchangeable Cation (cmolkg-1)  

K (cmolkg-1) 0.28 

Mg (cmolkg-1) 1.24 

Ca (cmolkg-1) 9.84 

Na (cmolkg-1) 0.35 

CEC (cmolkg-1) 22.48 

 

Table 2: yield and yield components of lowland rice (oryza sativa l.) varieties as influenced by 

planting method and fertilizer management in Nigeria sudan savanna at Gadau. 
Treatment Days to 

50% 

flowerin

g 

 

Number 

of 

productiv

e tillers 

per plant 

(m-2) 

Length 

of 

panicle 

(cm) 

Weight 

of grain 

per 

panicle 

(g) 

1000-

grain 

weight 

(g) 

Straw 

yield 

(kg ha-

1) 

Harvest 

index 

Grain 

yield 

(kgha-1) 

Varieties         

FARO 44 84.9333b 4.0289 21.9378 2.8333 31.354

9 

6437.0 43.864 2734.8 

FARO 52 89.5111a 4.0289 22.5111 2.8756 30.823

1 

6111.1 46.685 2724.1 

SE± 0.0781 0.0230 0.0364 0.0107 0.0747 24.786

8 

0.2282 15.401

2 

Planting 

Method 

        

Dibblling 83.4000b 3.9400 22.2567

a 

2.8700

b 

30.607

2 

6405.6

b 

46.852

a 

2922.2

a 

Drilling 94.2000a 3.9333 23.0433

a 

3.3200

a 

32.109

1 

7916.7

a 

41.291

b 

3256.7

a 

Broadcastin

g 

84.0667b 4.2133 21.3733

b 

2.3733

c 

30.550

8 

4500.0

c 

47.679

a 

2009.4

b 

SE± 0.1171 0.0345 0.0546 0.0161 0.1119 37.180

3 

0.3424 23.101

8 

Rate of  

Fertilizer 

application 

(kg ha-1) 

        

120:60:60 

NPK 

88.167a 4.5500ab 23.7389

a 

3.2222

a 

31.925

a 

7166.7

a 

46.810 3314.8

a 
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60:30:30 

NPK + 5tha-1 

85.167b 3.8944b 22.9444

a 

2.9333

a 

32.405

a 

6240.7

b 

46.389 2740.7

b 

10tha-1 85.167b 4.0167ab 22.9444

a 

2.9333

a 

32.405

a 

6240.7

b 

46.389 2740.7

b 

30:15:15 

NPK + 

10tha-1 

88.167a 4.6833a 23.7389

a 

3.2222

a 

31.925

a 

7166.7

a 

46.810 3314.8

a 

Control 89.444a 3.0000c 17.7556

b 

1.9611

b 

26.786

b 

4555.6

c 

39.972 1536.1

c 

SE± 0.1953 0.0575 0.0909 0.0268 0.1866 61.967

1 

0.5706 38.503

0 

Interaction         

P X F NS NS ** NS NS NS NS ** 

P X V ** NS NS NS NS NS NS NS 

F X V NS NS NS NS NS * NS NS 

P X F X V NS NS NS NS NS NS NS NS 

 

Means followed by same letter(s) within the same column and treatment group are not significant at 

5% level of probability. WAS= weeks after Sowing, ** significant at 1% level of probability, NS= 

not significant, NPK= Nitrogen, Phosphorus and Potassium, PM= Poultry Manure. 

Table 3: Interaction between varieties and planting methods on Days to 50% flowering of lowland 

rice at Gadau in 2022 dry season. 

 Planting Method 

Varieties Dibbling Drilling Broadcasting 

FARO 44 86.0000ab 86.2000ab 82.6000c 

FARO 52 87.0000ab 87.4667a 94.0667a 

SE± 0.2343 

Means followed by the same letter (s) within location are not significant at 5% level of significant 

of probability using Duncan multiple rage test (DMRT). 

 

 

Table 4: Interaction between the rate of fertilizer and planting methods on Length of panicle (cm) 

of lowland rice at Gadau in 2022 dry season  

 Planting Method 

Rate of  Fertilizer application (kg ha-

1) 

Dibbling Drilling Broadcasting 

120:60:60 NPK 24.5000a 23.8333a 22.8833a 

60:30:30 NPK + 5tha-1 PM 23.8500a 22.4833a 22.5000a 

10tha-1 PM 23.8500a 22.4833a 22.5000a 

30:15:15 NPK + 10tha-1 PM 24.5000a 23.8333a 22.8833a 

Control 14.8500c 18.8833bc 19.5333b 

SE± 0.2729 

Means followed by the same letter (s) within location are not significant at 5% level of significant 

of probability using Duncan multiple rage test (DMRT). 

 

Table 5: Interaction between the rate of fertilizer and varieties on Straw yield (kg ha-1) of lowland 

rice at Gadau in 2022 dry season.  

 Varieties 

Rate of  Fertilizer application (kg ha-1) FARO 44 FARO52 

120:60:60 NPK 7444.4444a 6888.8889b 

60:30:30 NPK + 5tha-1 PM 6666.6667bc 5814.8148c 
10tha-1 PM 6666.6667bc 5814.8148c 
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30:15:15 NPK + 10tha-1 PM 7444.4444a 6888.8889b 

Control 3962.9629d 5148.1482cd 

SE± 123.9342 

Means followed by the same letter (s) within location are not significant at 5% level of significant 

of probability using Duncan multiple rage test (DMRT). 

 

Table 6: Interaction between the rate of fertilizer and methods of planting on Grain yield (kgha-1) 

of lowland rice at Gadau in 2022 dry season  

 Planting Method 

Rate of  Fertilizer application (kg 

ha-1) 

Dibbling Drilling Broadcasting 

120:60:60 NPK 3944.4444a 2861.1111ab 3138.8889a 

60:30:30 NPK + 5tha-1 PM 2666.6667ab 2027.7778bc 3527.7778a 

10tha-1 PM 2666.6667ab 2027.7778bc 3527.7778a 

30:15:15 NPK + 10tha-1 PM 3944.4444a 2861.1111ab 3138.8889a 

Control 2138.8889b 1461.1111bc 1008.3333c 

SE± 115.5090 

Means followed by the same letter (s) within location are not significant at 5% level of significant 

of probability using Duncan multiple rage test (DMRT). 

 

  


