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INTRODUCTION

Maize (Zea mays) is a member of the Poacea family. Its importance is apparent in daily life food stuff as it is a source of
edible oil and high valued food for human beings, feed revealed that for livestock and poultry, and a raw material for various agro-
based industries . It ranks second to wheat in the world’s production due to its high yields, ease of processing and digestion,
and being cheaper than other cereals 2. Although maize is one of the most important crops in Nigeria ¥, there are several factors
militating against profitable production of maize in Nigeria *. The most important are high evaporation losses and low soil organic
matter which results in low soil fertility status.

Mulching is an effective method of manipulating crop growing environments in order to increase yield and improve product
quality by controlling weed growth, reducing soil temperature, conserving soil moisture, reducing soil erosion, improving soil struc-
ture and enhancing organic matter content of the soil . Mulching reduces deterioration of soil by way of preventing runoff and
soil loss, minimizes weed infestation and checks water evaporation 8. Thus, it facilitates more retention of soil moisture and helps
in control of temperature fluctuations, improves physical, chemical and biological properties of soil, as it adds nutrients to the soil
and ultimately significantly increases yield 7). Inyang ® revealed that mulch materials improved soil physicochemical properties,
reduced soil temperature and evaporation, and increased the soil moisture content, thereby creating enabling soil microclimatic
condition for crop growth.

Use of organic materials as mulching also has a fertilization effect upon decomposition as it releases many important nu-
trients into the soil and also nourishes soil organisms, which in turn slowly make minerals available to plants . Soil amendment
with manures, municipal biosolids, and other organic wastes has also been found to improve the physical and chemical properties
of the soil 1013,

Saw dust and farm debris serve dual purposes, as mulching materials and they are also good sources of organic fertilizer
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materials. However, they take time to gradually decompose, releasing nutrients in the soil. The need to evaluate their residual
effect after a year of application as mulch material is highly desirable in order to enlighten farmers on the benefits derivable from
the application of mulching in the present and succeeding farming season(s). The objective of this trial is to evaluate the residual
effect of mulching on the growth and yield of maize in the study area.

MATERIALS AND METHODS

This study was carried out at the Teaching and Research Farm of University of Agriculture Makurdi located in the southern
Guinea Savanna Agro ecological zone of Nigeria on latitude 7° 41'Nto 7° 42' N and longitude 8° 37 E to 8° 38 E at altitude of
97 m above mean sea level. The experimental area witnessed an annual rainfall of about 1,250 mm and a mean temperature of
25-30°C. The slope of the area ranged from 1 - 5%. The soil is classified as Typic ustropepts (USDA) 24,

Experimental treatments, design and procedure

The experiment consisted of 5 treatments, namely T,= control (without mulch application), T,= 2 t/ha dry grass, T,= 4 t/ha
dry grass, T,= 2 t/ha saw dust and T,= 4 t/ha saw dust, replicated 3 times in a randomized complete block design (RCBD), as
adapted from the layout of the preceding season. Sawdust and dead grasses used as mulching material the preceding cropping
season (2015) were incorporated into the soil in the succeeding season (2016) to serve as manure to support maize produc-
tion. The vegetative cover was manually cleared. Ridges were prepared 50 cm high and 75 cm wide on previously mulched plots.
Planting was done on the 29" of May, 2017 at an inter-row spacing of 75 cm and intra-row spacing of 50 cm. No other fertilizer
was applied. Insecticide known as Best (Lamba cyhalotrin) was sprayed at 2, 4 and 6 weeks after planting to control pests. Data
on number of leaves was collected by counting, plant height was measured with a meter rule, stem girth was determined with a
veneer caliper, weight of dry matter and grain yield were measured with a weighing scale in the Advanced Analytical Soil Science
Laboratory of the Department of Soil Science, University of Agriculture, Makurdi.

Data collection
Data was collected on following crop parameters: Number of leaves, Plant height, Stem girth, dry matter and grain yield.
Data analysis

All data collected on the crop parameters were subjected to analysis of variance (ANOVA) using Gen Stat Release version 14
1151 and means were separated using Fisher’s least significant difference (F-LSD) at 5% level of probability.

RESULTS

Number of leaves

The residual effect of mulching on number of leaves of maize at Makurdi in 2017 is presented in Table 1. It indicated that
mulching did not significantly influence the number of leaves at 2 Weeks After Planting (WAP), but at 8 WAP the treatment 2 t/ha
dry grass, 4 t/ha dry grass, 2 t/ha saw dust and 4 t/ha saw dust were significantly different from the control at 5% level of prob-
ability. While at 4 WAP, though all the treatments were significantly different from the control, 4 t/ha dry grass and 2 t/ha saw dust
were significantly different from themselves. The highest numbers of leaves were obtained by 4 t/ha sawdust, 4 t/ha dry grass, 2
t/ha saw dust, 2 t/ha dry grass and no mulch application, in decreasing order.

Table 1. Effect of Mulch residue on number of leaves of maize in Makurdi during the 2017 season.

Treatment Weeks After Planting 24 8
Control 3.10 7.10 13.20
Dry grass (2 tons/ha) 3.40 7.10 15.10
Dry grass (4 tons/ha) 2.80 9.40 17.30
Sawdust (2 tons/ha) 3.00 9.90 16.90
Sawdust (4 tons/ha) 3.00 10.80 18.40
F-LSD, 1.30 (NS) 1.44 1.50

0.05)

Plant height

The residual effect of mulching on plant height of maize as presented in Table 2 indicated that 2 t/ha dry grass, 4 t/ha dry
grass, 2 t/ha saw dust and 4 t/ha saw dust were significantly different from the control at 3, 8 and 14 WAP. At 14 WAP, the high-
est plant height was obtained at 4 t/ha sawdust, followed by 2 t/ha saw dust, 4 t/ha dry grass, 2 t/ha dry grass and no mulch
application in decreasing order. 2 t/ha sawdust and 4 t/ha sawdust were not significantly different from each other, but both were
significantly different from 4 and 2 t/ha dry grass at 5 % level of probability.
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Table 2. Effect of Mulch residue on plant height (cm) of maize in Makurdi during the 2017 season.

Treatment Weeks After Planting 2 8 14
Control 6.20 45.10 91.30
Dry grass (2 tons/ha) 8.40 48.80 97.50
Dry grass (4 tons/ha) 8.70 54.90 111.40
Sawdust (2 tons/ha) 9.40 57.50 119.90
Sawdust (4 tons/ha) 9.30 57.40 121.20
F-LSD 1.90 2.80 4.60

(0.05)

Stem girth

The residual effect of mulching on stem girth as presented in Table 3 showed that at 2 WAP, the treatments were not signifi-
cantly different from each other and even the control at 5% level of significance. At 8 WAP, no mulch application and 2 t/ha dry
grass were not significantly different, but 4 t/ha dry grass, 2 t/ha sawdust and 4 t/ha sawdust were significantly higher than 2 t/
ha dry grass and no mulch application (control).

Table 3. Effect of mulch residue on stem girth (cm) of maize in Makurdi during the 2017 season.

Treatment Weeks After Planting 2 8 14
Control 2.40 5.20 6.10
Dry grass (2 tons/ha) 2.10 5.80 7.10
Dry grass (4 tons/ha) 2.30 6.60 8.40
Sawdust (2 tons/ha) 1.90 7.86 9.20
Sawdust (4 tons/ha) 1.90 7.84 9.10
F-LSD, 1.60(NS) 1.20 0.90

0.05)

Dry matter yield (t/ha)

The residual effect of mulching on dry matter yield as presented in Table 4 showed that all the treatments were significantly
higher than the control. 4 t/ha dry grass and 2 t/ha sawdust were significantly higher than 2 t/ha dry grass and no mulch applica-
tion, though 4 t/ha dry grass was not significantly different from 2 t/ha sawdust mulch application. The highest dry matter yield
was observed at 4 t/ha sawdust mulching.

Table 4. Effect of Mulch residue on Dry Matter Yield (t/ha) of Maize in Makurdi during the 2017 season.

Treatment 16 Weeks After Planting
Control 3.10
Dry grass (2 tons/ha) 3.70
Dry grass (4 tons/ha) 4.20
Sawdust (2 tons/ha) 4.20
Sawdust (4 tons/ha) 4.60
F-LSD 0.30

(0.05)

Grain yield (t/ha)

The residual effect of mulching on grain yield as presented in Table 5 which revealed that the highest grain yield was obtain
at treatments 2 and 4 t/ha sawdust mulching. But they were not significantly different. 4 t/ha dry grass and 4 t/ha sawdust mulch-
ing were significantly different from no mulch application and 2 t/ha dry grass, though the no mulch application and 2 t/ha dry
grass were not significantly different.

Table 5. Effect of Mulch residue on Grain Yield (t/ha) of Maize in Makurdi during the 2017 season.

Treatment 16 Weeks After Planting
Control 0.70
Dry grass (2tons/ha) 0.80
Dry grass (4 tons/ha) 0.90
Sawdust (2 tons/ha) 1.10
Sawdust (4 tons/ha) 1.10
F-LSD .45, 0.20

DISCUSSION

In addition to soil surface protection, Lal ¢! observed that when mulches decompose in the soil, they improve soil physical
properties like bulk density, and porosity and increase chemical properties such as pH, organic matter, N, P, cation and base satu-
ration. Tian et al. " confirmed that when organic mulches decompose, they increase soil organic matter content, CEC, enhance
biological activity, improve soil structure and increase plant nutrients. Wuese 8 obtained higher soil nutrients when saw dust
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much was applied at the rate of 4-8 tha-1 in Makurdi under open and tied ridges as well as flat cultivation. There was decreased
soil pH (tending towards neutrality), increased organic matter, Nitrogen, Phosphorus and cations as well as base saturation in
the succeeding season. This means increased soil fertility which will eventually lead to higher crop yield when compared to un-
matched plots. Lal [*6! again observed higher soil fertility status and cation exchange capacity in mulched plots. He concluded that
mulched plots usually have higher concentration of divalent cations on the exchange complex, more total nitrogen and available
phosphorus than unmulched plots.

The decomposition of applied mulch materials such as chipped wood has been observed to increase soil fertility and main-
tain soil organic matter [**29 and improve soil physical properties 1. Antopegba et al. ?? confirmed that when mulches decom-
pose, they release their inherent nutrient elements as seen in increased residual phosphorus in the succeeding season. They
went further that mulch from Gliricidia sepium at 5 t/ha significantly increased crude protein, carbohydrates, nitrogen, phospho-
rus and ash content of maize grain in both years of cropping, thereby improving nutritional content of maize grain. This means that
decomposition of mulch leads to higher crop performance in the following seasons.

CONCLUSION

This study has demonstrated that the residual effect of mulching either with saw dust or dead grasses goes beyond the first
season after it is applied on the farm. That when biodegradable mulches decompose, they release their constituent nutrients in to
the soil and these can be made available in the succeeding season(s) for crop use. 4 t/ha of sawdust mulch produced the highest
number of leaves, plant height, stem girth and yield (biomass and grains) of maize in the study area, hence recommended. In the
alternative, 4 t/ha of dry grass could serve the same purpose.

REFERENCES

Chaudhry AR. Maize in Pakistan. Punjab Agriculture Coordination Board, University of Agriculture, Faisalabad, 1983;p:111.

2. Jaliya AM, et al. Effects of sowing date and NPK fertilizer rate on yield and yield components of quality protein maize (Zea
mays L.). ARPN J Agric Biol Sci. 2008;3:23-29.

3. Egbe EA, et al. The effects of green manure and NPK fertilizer on the growth and yield of maize (Zea mays L.) in the mount
Cameroon region. Agric Biol J North America. 2012;3:82-92.

4. Farhad W, et al. Effect of different manures on the productivity of spring maize (Zea mays L). J Anim Plant Sci. 2009;19:122-125.

Enwenzor WO, et al. Fertilizer use and management for crops in Nigeria (Series No 2). Fertilizer Procurement and Distribution
Division, Federal Ministry of Agriculture, Water Resources and Rural Development, Lagos, Nigeria. 2009;p:163.

6. Singh F. Principles of arable crop production. Blackwell Science Limited/University Press, Cambridge, London, United
Kingdom. 2007;p:336.
7. Glab T and Kulig B. Effect of mulch and tillage system on soil porosity under wheat (Triticum aestivum). Soil Tillage Res.

2008;99:169-178.

8. Inyang EU. An evaluation of tillage and storage systems applied by traditional root crop farmers in Cameroon. Agric Environ
J. 2005;7:15-22.

9. Erin H. Organic farming. Microsoft Student 2008 (DVD). WA: Microsoft Encarta 2008(C) 1993-2007, Microsoft Corporation,
2007.

10. Barzegar AR, et al. The effect of addition of different amounts and types of organic materials on soil physical properties and
yield of wheat. Plant Soil. 2002;247:295-301.

11. Mkhabella MS and Warmanb PR. The influence of municipal solid waste compost on yield, soil phosphorus availability and
uptake by two vegetable crops grown in a Pugwashsandy loam soil in Nova Scotia. Agric Ecosyst Environ. 2005;106:57-67.

12. Simon T and Mikanova O. Long-term effect of Cerhanova straw and farmyard manure on soil organic matter in field
experiment in the Czech Republic. Arch Agron Soil Sci. 2003;59:1193-1205.

13. Unagwu BO, et al. Residual effects of organic and NPK fertilizers performance at different soil pH levels. J Agric Vet Sci.
2013;5:47-53.

14. Fagbami A and Akamigbo FOR. Soils of Benue State - their capabilities. Proceedings of the 14" Annual Conference of the
Soil Science Society of Nigeria held in Makurdi between 4™ — 7t Nov. 1986;pp:49-52.

15. Payne RW, et al. The guide to GenStat release 14, Part 2: Statistics. VSN International, Hemel, Hempstead, UK, 2011.

16. Lal R. Role of mulching techniques in tropical soil and water management. International Institute of Tropical Agriculture,
Ibadan. Technical Bulletin, No.1. 1975;p:35.

17.  Tian G, et al. Mulching effects of plant residue with chemically contrasting composition of maize growth and nutrient
accumulation. Plant Soil. 1993;153:179-187.

RRJAAS| Volume 7 | Issue 2 | September, 2018 26



Research & Reviews: Journal of Agriculture and Allied Sciences

18.

19.

20.
21.
22.

e-ISSN:2347-226X
p-ISSN:2319-9857

Wuese ST. Consumptive and water use efficiency of Okra (Abelmoschus esculentus L. Moench) in Makurdi, Southern Guinea
Savanna agroecological zone of Nigeria. Unpublished Ph.D Thesis, Department of soil science, University of Agriculture,
Makurdi-Nigeria. 2018;p:169.

Chiroma AM, et al. The effects of land configuration and wood-shaving mulch on the properties of a sandy loam soil in
Northeast Nigeria. 2. Changes in Physical properties. Tropicultura. 2006;30:101-121.

Hendrickson O. Winter branch nutrients in northern conifers and hardwoods. Forest Sci. 1987;33:1068-1074.
Lalande R, et al. Soil improvement following addition of clipped wood from twigs. Am J Altern Agric. 1998;13:132-137.

Antopegba AE, et al. Physical and chemical properties of soils associated with heavy application of manure from cattle
feedlots. Proc Soil Sci Soc Am. 2017;38:826-830.

RRJAAS| Volume 7 | Issue 2 | September, 2018 27



