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Abstract

Crops respond differently to P-fertilizer treatngenthe role of phosphorus in soils for sustainatstg
production cannot be over emphasis. It has beearobd that P after nitrogen is the most importaatm
nutrient limiting crop production in the tropicshdis multi - location studies undertaken in KogitSta
University, Anyigba, Kogi State, Nigeria in 2007da2008 cropping seasons assessed the respons&ef ma
crop to phosphorus additions. The experiment, adBaized Complete Block Design with three
replications had seven rates of P (0, 20, 40, 80160 and 120kg Ha applied as Single Super Phosphate
for P calibration studies. Maize agronomic traitsl gields were subjected to statistical analysi means
found to be statistically significant (p<0.05) werempared using the Least Significant Differenc8Ijl.

In this trial, application of P fertilizer irresp@e of rates significantly increased plant heighimber of
leaves, leaf area, stem girth and grain yieldsdth Bocations. The magnitude of increases in as¢h
parameters revealed that the application of 100128kgP ha compared favorably in both locations and
significantly better than the control. Obtainedadahowed that in Anyigba soils, optimum maize yiefd
5.40 and 5.51 ton/ha were obtained for 2007 and 200pping season, from the application of 100 and
120kg P h#, respectively while in Ofere soils, optimum mayzeld of 3.93 and 3.86 ton/ha were obtained
for 2007 and 2008 cropping season, respectively fitwe application of 120kg P Ha100 and 120kg P
ha® are recommended for maize cultivation in soilsAofjigba and Ofere, respectively based on better
grain yields obtained with this treatments.
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1. Introduction

Crop outputs are often severely constrained by ¢exnioteracting factors such as soil fertility, fars’
resources, pests, diseases, and crop factors (éale, 1996; Smalingt al., 1996; Sinclairt al., 1997;
Tian et al., 2000). Farmers resources will often among othargs limit their responses to fertilizer
treatments. With consistent land use in Nigerigobed with alternating wet and dry seasons in thgeNan
savanna characterized by intense heat, which hex tol rapid decomposition of soil organic matted an
loss of soil fertility, soils often requires fertiér application. Indiscriminate burning of fallovesd crop
residues by farmers also reduces the accumulafiaarganic matter in the soil thus compounding the
problem of soil fertility. Therefore most Nigeriasoils have lost their productivity under cultivatio
(Adams,et al., 1998). Because soil organic matter is low, natnié 8 is also low P and S deficiencies are
also widespread in most soils. Due to low buffguaities, it is relatively easy to cause ionic aldmce
and acidity by incorrect use of fertilizers (Adanes,al., 1998), therefore requiring absolute care and

36



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

understanding of the most economic rates thatgiit the best response.

Crop responses differ with P-fertilizer treatmeniais, Khasawneh and Samples (1979) observedhbat t
concentration of soil solution P required by cowf@amaximum growth potential may be only two-third
the concentration required by maize. Therefore riative agronomic effectiveness of rock phosphate
would be higher for crops with lower P demands,hsas legumes than for cereal crops. Kogbe and
Adediran (2003) found that the application of 80Kig#®" depressed maize yield. While observing that
higher rates of P lowered the phosphorus use effigi of the maize crop, they added that the effigyeof
maize in P utilization decreased as P fertilizele rvas increased, with the highest phosphorus use
efficiency obtained at 40 and 20 kg2 ha' at llora and Mokwa, Nigeria, respectively. The heus
reported that the control (O kg®) gave the least yield of maize when compared tterotates. However,

a steady increase in grain yields to 3.5 ton™ bfathe hybrid maize was obtained when up to 60kg'P
was added. In conclusion, they opined that emplssisild be placed on N and P application for maize
production, especially where K is found to be adgin the soils. Results of various fertilizer esiments
conducted in Nigeria had led to fertilizer recomufgiions that gave blanket nutrient requirements for
maize in different ecological zones, having varyisgjl conditions and under varying levels of soil
management, contrary to the observation by KogloeAsdediran (2003) that the response of maize to P
fertilizer application varies with location, and svBound to be highest in the southern Guinea savéran

in the derived savanna.

In P deficient soils, poor establishment of seedliresults from a general reduction in growth efreand
root system. Sometimes, a general darkening detnees in dicotyledons plants lead to brown leafhpes,
while a reddish tinge is seen in monocotyledonsecfthite P nutrition enhances many aspects of plant
physiology, including the fundamental process obtphynthesis, nitrogen fixation, flowering (incladi
seed production) and maturation (Brady and Wei9)9Brady and Weil (1999) reported that P deficien

is generally not easy to recognize in plants. Tiveinted out that P deficient plant is stunted, $temmed
and spindly, but its foliage is often dark, almbhtish-green. They stressed that unless healthytplare
present to make a comparison, P deficient planenafeem quite normal in appearance. In severe,case
though, P deficiency can cause yellowing and semescof leaves. Furthermore, they reported thaesom
plants develop purple colors in their leaves argb a@tem as a result of P deficiency. They, however,
reported that P is very mobile within the plant, wben the supply is short, P in the older leaves is
mobilized and transferred to the younger and, tgmidowing ones. They added, thus, both the pugplin
and premature senescence associated with P deficege therefore more prominent in the older leaves
than in younger ones. They summed up P probletmesoil as three fold: that the total P level ia $loil is
low, usually not more than one-fourth that of N amtk-twentieth that of K. Secondly, the P compounds
commonly found in soils are mostly unavailable fitaint uptake, often because they are highly indelub
and, thirdly, when soluble sources of P, such asdlin fertilizers and manures, are added to sbits; are
fixed - changed to unavailable forms, and in tiffems highly insoluble compounds. Many factors
influence P availability to crops, including therfoof native soil P, the type of P applied to thé and soil
reaction. An early trial with P fertilizer indicatethat 11kgP h& was the optimum rate of phosphate
fertilization in the savanna zone of Nigeria. Ho@g\based on recent experiments, with improvedveut,

it was observed that maize could respond to higgsraf P application. Thus, the objective of thisdy
was to determine the effect of P on the yield congpds and yield of maize in the Guinea savanna sébil
Kogi State, Nigeria using two locations: Ofere &myigba.

2. Materialsand M ethods
2.1 Sudy Areas:;

The study area, Kogi State, lies between latitdds' to 7 45" N and longitudes’45' and 8 45' East of
the equator. The State has a total land area aft&#5948 square kilometers. Over seventy per %)
of the population live in the rural area and thaain occupation is farming. It is bounded by theldtal
Capital Territory, Niger and Plateau States in hloeth; Kwara State in the west, Benue State inEast

37



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

and Ondo, Edo and Enugu States in the south. Kagge $ras a bimodal rainfall with the peak pattern
occurring in July and September. The mean annuafatiranges from 1,560 mm at Kabba in West to
1,808 mm at Anyigba in the East (Table 1a). Thepenature shows some variation throughout the years.
Average monthly temperature varies from %7 to 36.2°C. Relative humidity is moderately high and
varies from an average of 65 - 85% throughout thar.yThe State has two main vegetations; the forest
savanna mosaic zone and the southern guinea zbaestate has two main geological formations; threy a
the Basement complex rocks to the west while therdtalf is on Cretaceous sediments, to the Ndrtheo
confluence and East of River Niger.

2.2 Field Calibration Sudies:

On the basis of geological formation, two locatiovere chosen, one from each of the distinct geoldgi
formation: Ofere (Basement complex soils), and Anyigba (Cextas Sediments) in Kogi state, Nigeria.
The field trial spanned two years: 2007 and 20@pping seasons. The experiment was conducted using
Randomized Complete Block Design with three refilices (RCBD) with an experimental sub plot size
measuring 3.00 m x 1.75 m (5.2%)mwhile the entire experimental area was 15.25 M xn (167.75 7).
Maize variety, Downey mildew resistant (DMRT) obtadl from IAR&T Ibadan, Nigeria was used for the
trial, adopting plant spacing of 75 cm by 25 cmed®ewere manually sown, three seeds per hole & 3 -
cm depth and thinned down to one plant per stadweeks after seedling emergence. There were la tota
of 28 stands of maize plants in each plot, 196dstan a block giving a plant population of 588 ptaon

the entire experimental site. Seven different Igadlsingle super phosphate (SSP) fertilizer werdied at

the following rates: 0, 20, 40, 60, 80, 100 andkiR@a' coded B P, P, Py, Py P, Ps, respectively.
Nitrogen and potassium were below critical levélence urea and muriate of potash were used to raise
them above the critical levels before planting wase. The fertilizers were mixed properly and agpli
banded on one side of the maize seeds using gafol@ cm wide and 10 cm deep and 8 cm away from
the seeds. Banding of fertilizer especially for ratautrients was found to be more effective for zeai
(Tisdale et al., 1985). The experimental plots wa@nually weeded by hoeing and by hand weeding as
required. Before sowing in the fields, compositefae soil samples (0 — 15 cm and 15 — 30 cm) were
collected from each the experimental sites andyaadlfor their physico-chemical properties (Tak¢. 1

The following agronomic traits: plant height, numiaf leaves per plant, leaf area, stem girth were
measured at 2, 4, 6, 8 and 10 weeks after seeitgasing 10 per cent sampled population from tbe n
plot. Plant height before tasseling was measuid Boil level to the tip of the longest leaf. Aftasseling,

it was measured from soil level to the tip of thesel. Leaf area determination was carried ouguisia
method described by Egharevba (1978) for millepcroThe apparent leaf area obtained as a product of
length x width was multiplied by a constant fadi@/751). For yield determination, cobs from folams
sampled from two middle rows (to eliminate the efifeof cross feeding) were harvested from the aatpl

in each plot and yields were computed per hectased on the area of the harvested cobs. The hedvest
cobs were de-husked, weighed, threshed and weigbaith and the grain yield adjusted to 13 per cent
moisture content. Maize agronomic traits and yieMdse subjected to analysis of variance using SAS
Computer Statistical Package (SAS Institute, 1986)described for RCBD. Mean comparisons were
carried out using Least Significant Differences f)$est only when F- value was significant.

2. Results and Discussion

Plants cannot grow without phosphorus. It is aretal component of the organic compound ofteredall
the energy currency of the living cell: adenosiriphiosphate (ATP) (Brady and Weil, 1999). However,
phosphorus deficiency symptoms are not very distiac In this trial, application of P fertilizer
irrespective of rates significantly increased plagight, number of leaves, leaf area, and sterh girboth
locations studied (Tables 2, 3, 4, 5, 6, 7, 8 apdT®e magnitude of increases in all these parasete
revealed that the application of 100 and 120kgPdwanpared favorably in both locations and signiftta
better than the control. At the termination of thals (LOWAS), all phosphorus rates resulted emfs that
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were significantly taller than the control (Tablg 2imilar responses were obtained in other pararset
measured (Tables 3, 4, 5, 6, 7, 8 and 9). Thesereitions have both positive and negative impboat

for the maize crop. Increase in plant height wiltrease lodging in the crop, this is coupled with t
increase in foliage production, which will contrtbuto plant’s above ground weight with negative
implication for lodging. However, production of nedieaves with P fertilization, should enhance ttop's
ability to intercept solar radiation, impacting dry matter accumulation and subsequently on crefdyi
(Hay and Walker, 1989). In line with these obstore, previous reports have shown that on several
species, phosphorus deficiency was shown to sgvezdlice leaf growth and subsequently the amount of
solar radiation intercepted by plants (Rodrigeeal., 1998). Other authors have shown that P deficiency
affects the photosynthesis per unit of leaf aredd and Lawlor, 1991; Qiu and Isreal, 1994). This
suggests that both effects (reduction of leaf arehreduction of net photosynthesis per unit of &aa)
may contribute to the final reduction of biomassdarction.

Effect of phosphorus application on the cob weiid grain yield (ton hY in soils of Anyigba and Ofere

in 2007 and 2008 is shown in Tables 10 and 11.r€kelt obtained showed significant response of enaiz
to the different rates of P application in both dtions: Anyigba (Cretaceous sediments) and Ofere
(Basement complex). In 2007 cropping season irs swilAnyigba, application of 120kgP haave the
highest cob weight (7.40 ton Ha while optimum grain yield of 5.40 ton havas obtained from the
application of 100kgP Ha However, the optimum grain yield from the appiica of 100kgP ha was not
significantly (p > 0.05) different from that obtaih from the application of 120kgP h.05 ton hd). It
was, however significantly different from that dbed from other P rates in this study. In 2008 liapfion

of 100kgP ha gave the highest cob yield of 7.22 ton*hehile optimum grain yield of 5.51 ton havas
obtained from the application of both 100 and 1Z0kg’. Generally, relative yields of 27.5% and 29.4%
were obtained for 2007 and 2008 cropping seas@spectively in soils of Anyigba (Table 2). In 2007
cropping season in soils of Ofere, the highestwelyht of 4.68ton hdwas obtained from the application
of 100 and 120kgP Hathis was not significantly different from whatstdted from the application of 60
and 80kgP ha Optimum grain vield of 3.93ton Hawas obtained from the application of 120kgP* ha
(Table 2). In 2008, the highest cob weight of 608%a® was also obtained from the application of 120kgP
ha. This was, however not significantly differentfitavhat were obtained from the application of 60, 80
and 100 kgP h& Optimum grain yield of 4.86ton Havas obtained from the application of 120kgF-ha
While relative yields of 22.7% and 29.5% were atdi for 2007 and 2008, respectively in Ofere |aati
(Table 2). This finding was in agreement with Kogbel Adediran (2003), who earlier reported a steady
increase in grain yields of maize as P applicaiimneases obtaining grain yield of 3.50 tort ieom the
application of 60kgP ha Better crop yields obtained with P fertilizatiomthis trial, could be explain by
increase in forage with P fertilization, which musive enhanced the crop’s ability to intercept rsola
radiation, impacting on dry matter accumulation anfsequently on crop yield (Hay and Walker, 1989).
However, the finding was at variance with what weysorted by some other workers, who suggested lower
levels of P application (Irving, 1956., Elkased awakadi,1987). Enwezor (1979) had earlier criticized

low P application recommended by Irving (1956) #giabkweet al (1981) and questioned the validity of
the general P fertilizer application of less th@kdP h&. In line with the observed increased in maize
yield with fertilization, in a trial conducted byldPetet al. (2000) on the growth analysis of maize field
crops under P deficiency, they observed that gyaid was significantly reduced in PO (no treatment
Above ground biomass accumulation was severely cetiuwith the maximum difference between
treatment (60% in PO). The lower biomass productioi?0 was accounted for by the reduction in the
amount of photo synthetically active radiation (BARsorbed by the canopy, which was a consequdnce o
the reduced leaf area index.

3. Conclusion

In soils of Anyigba, optimum grain yields of 5.40d5.51ton hdwere obtained for 2007 and 2008 cropping
seasons while in soils of Ofere, optimum yieldS8¢f3 and 3.86ton Hawere obtained for 2007 and 2008
cropping seasons, respectively from the applicatiat00 and 120kgP Han both locations. Application of
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P fertilizer irrespective of rates significantlycheased the number of leaf, plant height, steni gind leaf
area in both locations. Hence 100 and 120kgP here recommended for maize cultivation in soils of
Anyigba and Ofere, respectively as these treatngas the best responses in respect of grain iyidttese
areas.
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Table 1a: Monthly total and mean rainfall and terapge records for field experimental sites

Month Anyigba Ofere

Rainfall (mm) Temperature°C Rainfall (mm) TemperatureC
January - 325 - 30.7
February - 34.1 3.0 33.3
March 27.5 28.7 10.7 29.7
April 76.0 221 129.0 20.5
May 331.0 24.1 136.8 21.9
June 224.1 19.6 226.8 18.9
July 3325 197 321.50 17
August 348.0 20.3 309.6 20.6
September 207.8 23.1 208.1 24.1
October 220.3 29.2 245.0 287
November 37.2 357 - 33.9
December - 36.2 - 35
Total 1808 352.3 1584.5 314.3
Mean 150.4 27.11 132.0 26.19
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Soil property Cretaceous sediment Basement complex
Texture Sandy loam Loamy sand
Sand g/kg 887.50 872.50
Silt g/kg 6.90 83.30
Clay g/kg 50.01 40.80
pH (H,0) 5.7 6.1
ECEC cmol/kg 7.41 12.55
Ex. acidity cmol/kg 0.75 0.72
Organic matter (g/kg) 8.7 14.14
Bray P-1 (mg/kg) 9.59 7.10
Total N (g/kg) 4.04 4.72
Tahle 2: Effect of phosphorus application on maize height (e} in Soils of &rorigha
Treatment 2007 2008
Piligiha) IWAS 4WAS GWAS FWAS 10WAS 2WAS 4WAS GWAS FWAS 10WAS
0 30330 B7.67° 126.50° 146504 162.33° 32667 67.174 102832 INFRNY 198.67¢
20 35,00 78677 141 500 185674 21200% | 3708 B2.50% 143 23 193838 21383
40 33.00= 71335 160,002 197.00%=4 19750 | 3342 8317 163 67 208 BR== 23383
] 3133 7383 12833%= 19283 20533 | 30.00%= 76.174 133834 197.17= 22033
0 50.33= 91 53 162000 206093 21255 53582 0217 173830 21517 234335
100 47.17= 100602 15417 232002 23567 | 45,50%= 102,832 169.50° 23783 25217
120 48 33 85.500 141505 XA5AT= 20817 | 5080 103.83a 208502 243500 274502
Ileans within the same vertical colurmn followed by the same small letter(s) are not significantly different at 5% lewel of probability.
Tahle 3: Effect of phosphorus application on the nuraber of leaves in Soils of SAryigha
Treatment 2007 2008
Pligiha) 2WAS 4WAS GWAS fWAS 10Was 2WAS 4WAS GWAS EWAS 10WAS
0 4330 T.00= 200 583 0330 533 733 217 2674 2.50%
a0 5,67 8.50= 10472 11.172 1083 6,33 7.500 200 2834 2662
40 .502 B17= 10.50® 11472 10.50= 733 883 9.30° 10.00° 10,50
&l fA72 183 1033 11.50® 1064 7.30° 9.30® 10.17= 11.50° 11.80%
&0 6A72 8.50= 11002 12.17= 1047 117 917 10.17= 11.50° 11335
100 5.50%= 8.50= 1033 12002 11.17= 68332 883 10472 11.83= 1000
120 6002 133= 1047 12502 11472 7002 983 10.50= 12472 12.00=

Ivleans within the zawe wertical coloran folloered by the samme small letter(z) ate not sigraficantly different at 5% lesel of probability
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Table 4: Effect of phosphorus application on maize leaf area {cm®) in Soils of Lnyigha

Treatment 2007 2008

FPleg/ha) 2WAS 4WAS GWAS fWaAS 10WAS 2WAS AWAS HWAS fWaAS 10WAS
a Q01 440 1408 32= 2404.00= 2553 587 264%..00° T13,64¢ 1030.163 1371.00% 1696.50° 1852.00°
20 1190 522 1838 50= 2752.02= 3300660 4062 00 0177300 1462 36 2640200 350406 3502.16%
40 1240 802 1614 43= 3486.10= 4366.182 3P18.400 1117.44% 1580 264 3430.90¢ 4023.46¢ 471460
6l 1005 3=+ 1530.10= 3490 .40= 4209 042 4497 00 964,20 163702+ 3605500 408376 2686.24%
20 1282 563 1845.04= 3803.30= 4945 102 4406 00 1227 600 1965 928 422190%  5061.96¢ 4035 030
100 1440.04% 1845.04= 4100.70= 5141 200 T445 60= 1251 48> 226202 26210900 a002.78*  5A43.36%
120 1506 242 2173.74= 3644.70= 4710342 561200 1262.04% 2606 242 5403300 ARITIE® 632560

Ileans within the same wertical coluan followed by the same small letter(s) are not significantly different at 5% lewel of probability.

Table 5: Effect of phosphorws application on maize stern girth (Cr) in Soils of Angrigha

Treatment 2007 2008
P(lig/ha) TWAS 4WAS GWAS OWAS 10WAS | 2WAS IWAS  GWAS FWAS 10WAS
0 323®  458= 613 642°  6de 2,748 2748 3800 3022 1570
20 3g2=  513= 812 845 867% | 381 3519 5480 6.03° 6.27°
a0 380 432= 818 875 230 3.09% 3509 6.25¢ f.64° 6920
60 3.83=  Sll= 762 858 915% | 477 477 6.30° 6.26° 7440
20 396 63§= 775 858 015% | 597 553 6.73% 833" 9 20°
100 517=  700= 888 925 0.45% 6.782 6.70° 5 572 11.43° 12,000
120 472=  570=  911* 97T 995 6.30° 6,62 2.09° 0358 10,220

Ileans within the sare vertical colurnn followed by the sare swall letter(s) are not sigraficantly different at 5%
level of probability.

Table 6: Effect of phosphorus application on matze plant height (cm®) in Soils of Ofere

Treatment 2007 2008

Pilegtha) IWAS  4WaAS 6WAS FWaAS 10WAS | IWAS 4WAS 6WAS  IWAS  10WAS
1] 2450ns 47 EEE G283 0f 330 12433 | 25500 45 83 56.50° a7.50° 7310

20 38.1Tns TEETE 13000 15387 18033® | 4473 007 TLTe BTA0® 0 B2
40 2968ms  G0E3™ 10533 16247 18483® | 0BT g3E3® U517 BRITE QEQTeE
&l 2TATns SA33™ 0 13733 1T73IEET 19405% | 3453® S007=® Y033 B1A0% 91.50%
20 3400ns 6233 14847 17400 187.17® | 3R18=™ g833®  EVI7T 105300 11853
100 230Tms 70T 13000%  18E33®  19E15® | 2082 @17 Bl E3F™= Q683 11417
120 34.73ns 6433 14167 17433 1E547F | 4215 B3R 9133 10317 11907

Ileans within the sare vertical colurnn followed by the sare small letter (3) are not significantly different at 5% lewel of probabilitsy.
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Table 7: Effect of phosphorms application on maize nurber of leaves m Soils of Ofere
Treatment 2007 2008
Pileg/ha) IWAS  4WAS GWAS  BWAS  10WAS IWAS  4WAS GWAS  BWAS  10WaS
o 4335 6.00% £.03% 6.33% T.00¢ 1.55= £.50° TEG 8504 8834
20 faT 2002 9002 10832 11672 f.83% B33 9g3= 1083 11000
40 a7 TE5 g.50% 11.17= 1233 1.3 g1 10.17= 1133 1167°
&l &.00° 735 8502 11672 123532 £.00% 733 8.83% 0E3s DEge
Al .50k 7.40= 9502 1117 12332 f.33% B84 9g3= 1083 11.500
100 501 117 10.33= 11.002 11832 7004k 9.50% 1133% 1387= 14002
120 7.500 2002 10.33= 11.002 123532 7.17= 11.00= 1267 1433 14002
Means withan the same wertical coluran followed by the sare stall letter (s) ave not sigruficantly different at 58
lesre] of probabilits
Tahle 2: Effect of phosphors application on maize leaf area (cm?) in Soils of Cifere
Treatment 2007 2008
P (kg'ha) 2WAS 4WAS GWAS EWas 10WAS 2WAS 4WAS GWAS FWAS 10WAS
0 63765 80247 200 247 1417 .40¢ 1560 885 e 40s= 266 58 1402.20° 1444 68° 1600 864
20 1033.20% 202108  J2ZTAEY 333452 3E5198% | 1094507 1344776%  3TL240%  ZSEERST 0 SE29 6™
40 T05A2== 2603047 2831 AP 3005.70%  3473053% | g30.24%= 135554% 34687700 352756% 3660 36
60 FNTE 3442356 3174300 33T70.10% 3633200 60330+ Bladds  34TR70= 375070 3006 58
20 G215 445 312830 3454840 3A0E. 74 3TE45340 T4 da=> BA4.36%  3E33.70% 303311 3054.40%=
100 1148 76=0 4243200 4709.71=  5130.50%= 53050922 134780%  1381.04= 4205350 4431 18= 4502 08
120 133596= 442044° 496018 539452 5AT4.45e 1458 542 1489 622 463322 483720 499122

Iileans within the same vertical colurmn follwed by the saroe small letter (s) are not significantly different at 5% lewel of probabality.
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Table 9: Effect of phosphoms application on maize stem girth (o) in Soils of Ofere

www.iiste.org

mLy

IS

Treatment 2007 2008

P(lg'ha) IWAS  4WaS GWAS Was 10WAS | IWAS  4WaAS 6WAS  BWAS  10WaS
n 322 4.00= 4.42= SO 5.a0e EWES 383 4.25% 453" 4.78=
20 417 5.5E= S 588" 6677 4.00% 5320 5.00® 6457 124
40 433 530 575 f.2ae fa1" 405% 568" f.20" 6.ETe 7.60e
60 4 5be 5.50= EA Y B.17= 8150 5024 5858 6.15% 6657 137
20 543 f.00= Q0= glg= 9.13= SET= 657 715" 788 g.48r
100 587 505 T15= B3 o.10= .12 TE3® B.A72 0622 11.03=
120 .55 6.672 B.502 0 552 10.32= 127 B.47= 5252 10.25= 127752

Mleans within the sarne wertical colurn followed by the sarne small letter (s} are not significantly different at 5% lewel of probability.

Tahle 11: Effect of Phosphorus on cob weight and grain yield (ton ha™) in Soils of Ofere

Treatment 2007 2008 2007 2008
P (Jz'ha) Cob-wi (ton/ha) Grain yield (tha) P (kz'ha) Coh-wi (ton/ha)
0 2010 R 2230 1433
20 2 A5 1.41¢ 5.002 2345
41 2750 1 Az 400 218
fill 413= 2338 5040 2,738
&0 3.70e 274 394 3250
100 4 Age 2 8RY .09 3.580
120 4 Age 303e 3508 4 8
LsD 097 093 225 104

Belattve wield = 227

Belatee wield  22.50%

Means within the satne wertical coluran followed by the same swall letter(s) are not Jignificantly different at 5% of level of probability.
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