Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,!
Vol.4, No.5, 2014 IIS E

Response of Maize Varietiesto Some Soil Fertility Management
Optionsin Abakaliki Southeastern Nigeria

Longinus Aniekwé& and Benjamin Mbgh
1. Department of Crop Production and Landscape Managgribonyi State University, PMB 053,
Abakaliki, Nigeria
2. Department of Crop Science, University of NigeNsukka, Nigeria
* Corresponding author: longinusaniekwe @gmail.ce2848033640912.

Abstract

Soybean residual manure (SRM) and inorganic feetiliwere evaluated in 2008 and 2009 for growth yaeld
responses of three elite maize varieties in Ablkéhtitude 0619 407" N and longitude 887" 831" E) in a
4 x 3 factorial arranged in a randomized compldéekodesign in four replications. Soil fertility magements
significantly (p<0.05) improved yield parameterdteethan growth, but under SRM + NPK (15:15:15p60
Kgha®, Ikom white (local) had the largest growth and ldrgest leaf area (9 930.0 YmFertilizer replacement
value of SRM had shelling weight (9.80 gpldnmore than a half of 18.72g [SRM + NPK (15:15:18)id
16.79g [NPK (15:15:15)] at 200 Kghaonly and more than the control (9.50g). Suwan (@usite) had heavier
shelling weight (14.59g plan) than 13.91g (Oba super I, a hybrid) and 12.08ga{). The hybrid had the
highest harvest index (60%) but Suwan had the Bigh800 seed weight (209.38g) per plant. SRM whth t
local for small-scale and SRM + NPK (15:15:15) withwan for large-scale production are recommended.

Keywords. Elite maize variety, Soil fertility management, rilezer replacement value, Soybean residual
manure.

1. Introduction

Maize (U.K.) or Corn (U.S.)7ea mays L. is the most important cereal of teaminae family in the world after
wheat and rice and is the most important princigiaple cereal food, as well as a major componerih®f
traditional mixed cropping system in Southern Nigé€Dnwueme and Sinha, 1991, Daramola, 1993). Befo
introduction and expansion of rice production, d@shbeen the principal cultivated cereal and has lused
primarily as human food with food energy yield héghhan rice and wheat and a source of raw madeifadal
many products (Obi, 1991). It is eaten as wholéngndnen boiled or roasted and used in its prepéoed as

pap ‘Ogi’ or ‘Eko’ or ‘Agidi’, while distillers mak alcoholic beverages like gin, whisky, beer, et of it.

There has been a sharp increase in the local defoargtain maize for use in milling, bread floumekving,

livestock and other agro-based industries followtimg ban on its importation by Nigerian governmégreals
and legumes have been identified as agronomic asttagnomic complements. Cereals intercropped orteda
after legumes in a rotation utilize the sumptuoitiogen fixed by legumes to satisfy their nitrogeseds, and
methionine and cystine in maize complement thecgft lysine and tryptophan rich in legumes, butoint in

methionine and cystine to give an amino acid withicddogical value (BV) of 100 similar to a hen’sgegsed as
a standard in a diet of 1/3 legume and 2/3 ceRlaéin and Espig, 1991, Kaldy, 1972).

Production levels however still remain very lowsdethan 2 tonnes/ha on the average and ranks atheng
lowest in the world (Daynard@t al., 1969, Rouanet, 1987). Factors such as rapid lgtg@u growth and
urbanization (Spore, 2009, 2010), economic and kendre problems, soil degradation and fertilitgslaand
cultivation of marginal lands or restricted accéssgood agricultural land (Kanegt al., 1984, Kang and
Reynolds, 1986, Spore, 1994), land grabbing, deorgdand area per capita and pressure on land\F2810),
etc. have all contributed to re-emphasizing thedrfee a more efficient and intensive productiontloé crop
with its consequent implications on the fragileagcological environment of the humid Southeaskigeria.

Maize, of all the cereals, makes the highest desémdnutrients, particularly nitrogen (N) deficanof which
limits production more than any other factor (Wilsand Weir, 1970). This is so because N in additorts
numerous functions in plants acts as a regulatat ffoverns to a considerable degree, the utilizatd
potassium (K), phosphorous (P) and other nutritsthents (Uzo, 1971, Taylor, 1977). The maxim ‘ndilieer

no maize is real’ which is the reason for the deafj production of maize, an indication that mamneeds a
stable native source of nutrition, which need igemaccentuated nowadays the millennium DeveloprGeats
(MDGSs), particularly those of hunger and environtaérsustainability must be met (WOCAT, 2007).
Unfortunately, most of the available soil N occimrshe top soil in organic form as humus whichasity eroded
or leached away by the high intensity rainstormSadthern Nigeria (Lal, 1976). The general soilieuat status
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of Southeastern Nigeria is categorized below agk@sdfor nutrient requirement developed by theamati root
crop research institute (NRCRI) soil laboratory, Wttike, Nigeria.

Category Total N (%) Available P (Bray- Exchangeable K % Organic
2, mg/kg) (Cmol/kg) matter

Low <0.15 <15 <0.20 <2.0

Medium 0.15-0.20 15.0-25.0 0.20-0.40 2.0-3.0

Adequate >0.20 >25.0 >0.40 >3.0

Obviously, there is a growing concern all over ¢batinent of Africa over the decline in the produetcapacity
of the continent’s soil resources due to soil ddgtian and dwindling soil fertility with cultivatioover the past
45 years (Bluffstone and Kohlin, 2011); leadinddw per capita food production among smallholdeniars in
Africa who remove huge amounts of nutrients from gbil without returning any at the rate of 22 kg2h\b kg P
and 15 kg K per hectare over the past 30 yearg iifBcan countries (Anon, 2003). However, wherewlapply
fertilizers at all, very little fertilizers are u$es low as less than 20 kg’hahich is strikingly low compared
with the 200 kg hd common in European agriculture (Tittonellal., 2008). “African Green Revolution” in
which fertilizer use is expected to rise from 8Hay to at least 50 kg Haannually by 2015, was launched in
Abuja, Nigeria, known as Abuja declaration 200@csi almost all agricultural intensification for ibsecurity
hinges on heavy use of fertilizers (ENDA, 1977)eTt970 Nobel Peace Prize winner, Norman Borlaug onc
stated ‘If high yielding varieties are the catalyfsttilizer is the fuel of the green revolutiofsut the tropical
soils do not respond well to some of the tempefatming practices like fertilizers, herbicides apelsticides
(Houngnandaet al., 2000).

Decades ago, Knapp (1979) observed that soil asaurce for mankind will be the first one to bealigtused
up of all the world’s resources, with the world’'spulation increasing annually by 2 percent. Cutye@t9
billion hectares of land is affected by significdatd degradation (Jiggins, 2008), at the same thraesarth is
predicted to host more than a billion people in@08th a dismal estimate of 5 million births every days as
against the 6.8 billion people presently (Spored,@0The major challenge is the promotion of a hedal and
efficient use of plant nutrients from both orgafmind inorganic sources at farm and community levels
intensify agriculture in a sustainable manner irma@rpopulated world (WOCAT, 2007; IFPRI, 1995).

Despite the importance of inorganic fertilizerse tlreduction of subsidy during the economic depoessind
subsequent complete removal affected the quantitghased and the cost per bag and consequenthatthef
fertilizer consumption fell below the world average 1991, the quantity of fertilizer purchasedueed while
the official price per bag increased by 116.4% dher price in 1990 (NAFCON, 1990, 1991). An averafle
23kg ha is consumed in Nigeria (Mustapha, 1992) whichelbt the 1992 world average of 86kg'tamd the
present United Nations’ recommendation of at |€&kg ha (Adamu, 1992). In Northern Guinea savannah,
more than 90% of farmers use inorganic fertilizérg, up to 81% of maize farms receive less thahdfal20kg

N ha'! recommended for maize because of the high costirsfticient marketing system (Manyors al.,
2001). NAERLS and APMEU (1996) reported that thedlarea under maize declined from 2.93 to 2.72anill
ha in 1996.

The obverse of this is that no country has evekesmaff poverty (or broken the bounds of low protikity)
without ensuring adequate soil fertility (IFA, 2Q06vhich can be achieved through effective and onsible
integrated plant nutrition systems (IPNS) approakidependent scientific studies show that combining
inorganic and organic sources of plant nutrients lieneficial option for the crop and soil systamd hence can
be of great benefit to both farmers and the enwiremt (IFA, 2003; IFA, 1996). Magen (2007) indicathdt the
main tools to achieve higher productivity are (19tter soil health and fertility management; (2) evat
management; (3) integrated plant health managert®nénergy management and (5) post-harvest maragem
Reports of declining food production due to dedignsoil fertility and cultivation of marginal zonase reported

in literature (ALF, 1989, Dresrusse, 1996, MagéiQ7).

Traditionally, the smallholder farmers in Africav@abeen able to manage the soil fertility of tHamm lands in

a sustainable way and the changes in the naturatoement were accommodated within the culture and
agriculture of their specific geographical areastigh skillful land rotation until the rapid charsge population
growth during the 20 century (LEISA, 2006). This has made the tradaioshifting cultivation acclaimed to be
ecologically stable and biologically efficient asditable for the fragile tropical soils with inhateesilience, no
longer feasible, as the fallow periods continueddéxzrease due to increased pressure on land ngsutti
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reduced crop yields (Glen and Tipper, 2001), denmand more technical farming system than ever tohcap
with population increase and changes in farmingrenment in terms of food production (Anon, 200Ayro-
forestry closely approximates the traditional s$hgft cultivation but suffered low acceptance to gremny
smallholder farmers (Giller, 2003) which made ICRA§focus her effort in finding alternative systemsre
competitive and responsive to the emerging chaflen@atacutaret al., 2001). The use of these research
technologies and concepts can improve soil fertibut their application is generally bolstered wiisey fulfill
indirect benefits (high economic returns and reté\as food, fibre, fodder and fertilizer to pay fabour and
time expended on them, beyond simply improving deitility) among the resource-deprived smallholder
farmers, as labour force dwindles and farm sizemist{Misiko, 2007). Against this general backgrdurhe
objectives of the study were to determine the ¢ftésome soil fertility management options and finilizer
replacement value (FRV) of soybean residual ma(fsirM) on the growth and yield of non-legume subsatu
maize crop varieties in Abakaliki,

2. Resear ch methods

2.1 Ste Description

The experiment was carried out on the research fafnfraculty of Agriculture and Natural Resources
Management (FARM), Ebonyi State University, Abakilin Southeastern Nigeria, lying on latitude® &’
407~ N and longitude & 831" E at an altitude of about 447m aboveleeal with a mean annual rainfall of
about 1 700mm to 2 060mm spread between April antbli@r. The maximum mean daily temperature is
between 27C to 3PC with abundant sunshine and a high humidity abulyh the year. The soil is shallow with
unconsolidated parent materials (shale residuurthirwilm of the soil surface, described Edgric Leptosol
(Anikwe et al., 1999)

2.2 Land Preparation

The experimental site suffers consistent bush hgrfor small rodent hunting during dry seasonsHsy lbcal
youths who access the unfenced area, therefoid, dlgshing of new flushes of vegetation was maeferb
raised flat beds were constructed in July of 2008 2009. Plots were made 0.5m apart while block® weade
1m apart in an area of 192.5(17.5m x 11m).

2.3 Treatment application

The experiment design was a 4 x 3 factorial expemimarranged in a randomized complete block design
(RCBD) in four replications. Factor A was four sdglrtility management options (soybean residual uman
(SRM) alone, SRM + 200 kg HaNPK (15:15:15), NPK (15:15:15) at 200 kg’halone and a control), while
factor B was three maize varieties (Oba super hylarid), Suwan (a composite) and lkom white (aalcar a
farmer’s variety), with 12 treatment combinatiomgmg a total of 48 plots in the experiment.

2.3 Seed sowing

Flat seedbeds were made on a plot from which soybees harvested the previous year and maize sees w
sown immediately at a plant spacing of 75cm x 2548 plots of 2m x 1m. The viability index was ¥#0
hence, justifying one seed/hole and 12 maize stprdplot being established. Oba Super Il and Susesus
were bought from a major distributor of Premier &béased in Enugu state, Nigeria (Molon Agro Ses)ic
while Ikom White was obtained from a local marke&bonyi State.

2.4 Field maintenance

The inorganic fertilizer [NPK (15:15:15)] was apgi three weeks after planting to the designatets.pltwree
weeding periods were manually done before harvestch of the experiments when the need arose itdaima
weed-free plots throughout the growing periods wgitimall-blade Indian dwarf hoe. During hoeing, $whps
were provided around the plant stands to preveltitg.

2.5 measurements

The average soil properties of the research faom fsoil samples collected and analyzed before iplgratnd
after harvesting in 2008 and 2009 planting yeaesmesented in Table 1. Measurements were madewn f
innermost plant stands within the innermost rowthefplots on the following growth and yield paraens such
as, percentage germination at five days after plgriDAP), number of leaves, leaf area, leaf arelex and
plant height at tasselling stage, un-de-huskedvegight per plant, 1000 seed weight, shelling wejggt plant
and de-husked cob weight per plant at harvest.datia collected were subjected to analysis of vadgan
(ANOVA) using the GenStat statistical model, vens (Release 7.22 DE 3) arranged according to S|



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,!
Vol.4, No.5, 2014 IIS E

Torrie (1980), in separate years and years combifieeatment means were separated using Fishers lea
significant difference (F-LSD = LSD) as describgd®bi (1986) to identify significant treatment effe in the
experiments.

3. Results and Discussion
3.1 Soil test report

In Table 1, the soil physical and chemical progsrof the experimental site showed that the pHeshefore
planting was (5.50) in both years, but improvedttke lafter harvesting (5.55) in 2008 and was higt85) in
2009. This reduction in acidity is strange becamgean and maize planting is not known to decreaeitkity.
Soils of low pH values are often low in plant nefris such as calcium (Ca), Potassium (K), phosgh@uand
some micronutrients may also be limiting, due @nplnutrient immobilization earlier observed by r@atonio
(1991), Duong and Diep (1986). The importance df t&st is therefore predicated on optimizing inuse,
sustainable agricultural productivity and improvernef rural livelihood as soil productivity is déghg in the
face of rapid population growth (Spore, 2010) gorted by Munson and Runge (1990) and P&iet. (2003).
However, the high available phosphorus (P) preiseitie area before planting (20.00 mgig 2008 and 19.00
mg Kg’ in 2009) and after harvesting (22.11 mgkig 2008 and 24.57 mg Kgin 2009) could be the reason
the soil fertility has been supporting heavy adtimal activity despite the acidic nature of theear in
accordance with the report of Elligtal. (2009), that P tends to move down hill acrosdigid and is less likely
to leach vertically into the ground water.

3.2 Growth and yield parameters of maize influenced by soil fertility management options

Table 2 displays a significant {p.05) improvement on all the growth parameters [oeimof leaves, plant
height (cm), leaf area (énand leaf area index (LAI)] per plant, across tlears except in 2009 and yield
parameters (undehusked cob weight (g), dehuskedveaht (g), shelling weight (g), 1000 seed weigjtand
harvest index) per plant across the years by tlilefextility management options. SRM + NPK (15:15)1
consistently had the highest growth and yield patans over other soil fertility management optiass it
exhibits the combined nutrient advantage of soylreaidual manure and the inorganic fertilizer diesdi which
corroborates other independent scientific studias ¢combining inorganic and organic sources of tphartrients

is a beneficial option for the crop and soil systend hence can be of great benefit to both farraedsthe
environment (IFA, 2003; IFA, 1996). However, narrdifferences which were observed across the yeatfsei
growth parameters demonstrated the potential of SRMpproximating the traditional shifting cultii@
(Anon, 2003, Glen and Tipper, 2001) to replace @late fertilizing regime common with maize prodantiin

the Northern Guinea savannah (Manyastgal., 2001). In the combined analysis of 2008 and 20ie¥d
parameters, SRM + NPK (15:15:15) had the highedebunsked cob weight of 29.42 g, dehusked cob weight
23.59 g, shelling weight 18.72 g, 1000 seed weitht.73 g, and harvest index 0.59, followed by NPK
(15:15:15) with 28.12 g, 20.50 g, 16.79 g, 190.08nd 0.57; then SRM with 19.12 g, 13.38 g, 9.809§).71 g
and 0.56, while the control had 17.29 g, 13.21.50%, 187.18 g and 0.52, respectively. This vividyrees
with the observations of Wilson and Weir (1970),004971) and Taylor (1977) that maize requires high
nitrogen (N), deficiency of which limits productionore than any other factor as it considerably guéhe
utilization of other elements.

3.3 Growth and yield parameters of maize influenced by maize varieties

In Table 3, Oba super Il, Suwan and lkom white iicently (p<0.05) made differences in their yield
performances in 2008, 2009 and the years combinttd®@ba super Il having the highest HI of 0.61 D03,
2009, and 0.60 in the years combined, followed byv& with 0.58 and the local with 0.50 in the years
combined. However, Suwan had the highest 1000 sesdht (194.30, 199.54 and 209.38 g) per plant
consistently across the years. 1000 seed weightlates highly with food energy production whichimeahas
over other cereals as stated by Obi (1991). Ob&iSlihad the highest shelling weight (17.33 gR0#08 and
(17.31g) in 2009, but Suwan had the highest (19.p8g plant in the years combined. The differerafeserved

in the growth parameters were not purely as a tresfuthe treatment effect, because Ikom white raiyr
appeared to be a large plant than others and stabds a giant plant with its many long leaves. Hwal had
the highest number of leaves (15.34), followed bw&n (14.25), the largest leaf area (9 550%)cfallowed by
Suwan (8 527.0cfhand was the tallest plant (199.75cm), followedSoyvan (167.47cm) in the years combined
and also across the years.
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Variety x soil fertility management options intetiaa significantly (p<0.05) influenced large leaf area
production as presented in Table 4. The varietgilfsrtility treatments improved the leaf arealwihe highest
(10 328.0 crf) recorded in 2008, 9 932.0 &im 2009 and 9 930.0 ¢nin the years combined by the Local under
SRM + NPK (15:15:15). The Local (Ikom white) coreigtly had the largest leaf area also across the so
fertility management options across the years. Odwal, with this large volume of leaf area can airssizeable
ruminants within the cropping system by the smadlao farmers in this zone which incidentally wilhleance
the soil fertility sustainably.

4. Conclusion
The resource constrained smallholder farmers, tirau judicious use of legume crops especially gulge
soybean, can improve soil fertility, intensify crppoduction and halt soil degradation effectivetythis agro-
ecological zone, as it has been established thad-fagestry closely approximates the traditionalftsig
cultivation with its resilient benefits. It also sihigh acceptance by smallholder farmers becausasitdirect
commensurate compensation as food, fertilizer, Wueod and fodder to the farmers to feed our teeming
population. Additionally, the abundant sustainaiplality cheap plant protein and grain productiostem will
guarantee food security and rural transformatioAfiica by using the soybean-based soil fertilitamagement
option to increase the production of both maize soybean grains to tame hunger pangs in this Zeerilizer
replacement value of SRM produced a shelling we{§t80 gplant) more than a half of 18.72g from SRM +
NPK (15:15:15) and 16.79¢g from NPK (15:15:15) cahd more than the control with 9.50g. Suwan hadibea
shelling weight (14.59g plaf} than 13.91g from Oba super Il and 12.09g fromlidwal. The hybrid had the
highest harvest index (60%) but Suwan had the Bigh800 seed weight (209.38g) per plant. SRM whth t
local can sustain a small-scale maize productioitewBRM + NPK (15:15:15) with Suwan or the hybridnc
sustain large-scale production, hence, highly renended as a welcome technology for the fragileitedsoils
of this zone. This zone is predicted to suppogrgd population growth in the face of the presaging global
climate change.

Tablel: Some soil physical and chemical properties ofetkgerimental area before planting and after hairngst

2008 2009
Chemical analysis Before  After Before After
pH (HO) 5.50 5.55 5.50 5.85
% Total N 0.14 0.18 0.15 0.20
Available P mgKg 20.00 .pP 19.00 24.57
% Organic carbon 1.64 1.01 1.29 1.12
% Organic matter 2.83 1.74 2.22 1.93
Exchangeable cations (cmol-Rg
Calcium (Ca) 3.00 2.75 2.60 2.36
Magnesium (Mg) 1.60 1.65 1.70 1.72
Potassium  (K) 0.13 0.15 0.16 0.18
Sodium (Na) 0.21 0.20 0.20 0.20
Soil particle analysis (%)
Sand 64.50 63.50 65.00 64.60
Clay 25.00 25.00 5. 25.50
Silt 11.00 11.02 .am 11.04
Texture Sandy loam sandy loam sandy loarsandy loam
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Table 2: Iaimeffect of soil fertility management options on the growth and vield of maize warieties
2008
Ho.of Plt Ht Leaf area Leaf area Udcob Dheob  Showt 1000
Treatrent  leaves cra (o) index wi{zplt™  whigplt  (gplt")  sdwtis) HI
Control 1392 17500  £5140 4.54 19.69 14.58 147 18783 054
HPE 14.50 17525 90300 4.79 3158 23358 17.33 19285 057
SEM 14.17 17567  E7820 4.68 2125 12.83 083 18430 0.56
SELIHMPE 1483 18525 91410 483 32.50 2542 1958 20641 041
LSD (F=0.05) 041 4.45 3512 0.24 247 232 220 339 05
2009
Cantrol 1417 1lge 92 24200 440 1733 1217 033 18852 051
HPE 1433 17058 27890 449 2467 1942 1625 18724 057
SEM 14.17 17000 26640 452 18.58 13.58 1033 18712 056
SEMAMPE 1442 17242 EEI50 470 26.33 2233 1792 18706 058
LD (P=003) 0.39 513 34 0.20 314 31 303 000 05
200% and 2009 Combined
Control 14.00 17212 27000 442 17.28 1321 050 18718 052
HPE 14 45 17350 27860 47 2812 20.50 1673 19005 057
SR 1417 17258 B7230 485 1912 1338 Q0 19071 0356
SEMAHMPE 1458 17883 20600 474 2942 23.59 1872 19673 059

LD i(P=005) 027 339 as20 0.14 anm 197 1.59 1.59 0.03
Eey: L5D = F-L5D = Fisher’s least significant difference, SEI = Sovhean residual marnure, MPE =MPE (151515, Ud
cob = undehusked cob, Dh.cob = debmsked cob, Showt = shelling weight, (zplt ) = mratme per plant, sdwt = seed weight,
Plt Ht = plant height.

Tahle 3: I ain effect of soil fertility maragernent options on the growth and yield of maize warieties

2008
Mo of pltHt  leaf area leaf' area  Udcob Dh.cob Showt 1000
Variety  leaves It o) index  wtizplth  wtizplth (gplth  sdwt{z) HI
Local 15331 0744 91410 454 2135 14 58 9g7  1BTES 0.57
ha 1544 15544 85140 423 3158 2358 1733 19285 04l
Suwran 1431 17050 90300 4.79 1967 1283 783 19430 0.54
LaD (P=0.053036 385 3512 0.24 247 232 220 330 0.5
2009
Local 1538 19206 94870 506 17.06 1308 L W 0.9
Cha 13.19 15569 21820 436 25.06 1994 1731 18976 04l
Swran 14.19 ladd4 24970 4.53 23.06 1788 1438 19054 057
L3D (P=0.053034 444 3217 0.17 272 269 263 072 004
2008 and 2009 Combined

Local 1534 19075 85500 509 2.4 16.28 12090 17110 0350
Cha 1231 15569 23000 4.40 24.09 1828 1391 19302 060
Suwran 1425 16747 E5270 4.53 2547 1903 1458 20938 0358
L5D (P=0.05029 395 2627 012 1.9 1.54 1.55 2.13 0.04

Eey: Oha= Cha superII, L3D = F-LED = Fisher’s least significant difference, Ud cob = undehusked cob, Dhcob =
dehusked cob, Showt = shelling weight, (gplt™) = grarame per plant, sdwrt = seed weight, P1t Ht = plant height.
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Table 4: Variety x soil fertility management options interaction on leaf area {em®) of maize varieties

2008
WVariety Control MPE(15:15:15) SRV SELI+NPE Ivlean
Loeal 20420 22190 Q3700 103220 04140
Clhva super IT 21940 5310 237190 235050 24250
Suwan 0650 835970 235000 Q1300 35740
Ilean 24013 809823 27407 Q3540

F.L5D (P=0.05)=304 2 for coraparing twovarletal means
=351 .2 for cormparing two treatment means

=f0& 4 for corparing warlety x treatinent interaction means

2009
Local 29420 25330 23320 29320 24570
COha super I Ta50 84440 21140 24770 21820
Swran 22320 53920 23440 20200 24970
Blean 22020 87807 26633 01430

F-LED (P=0.03)=321 7 for coraparing twovatletal means
=371 4 for corparing two treatiment means
=f43 5 for coraparivg varety x treatment interaction means
2008 and 2009 Combined

Loeal 204460 92760 04510 Qo300 Q5500
ObasuperIl 72440 55040 22440 235040 23000
Swean 24440 25300 24700 26510 25270
Ilean 24453 209730 27243 O02E3

F-L5D (P=0.03)=262.7 for coraparing twovarletal means
=15210 for coraparing o treatiment means

=447 2 for comparing varlety x treatinent interaction means
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