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ABSTRACT

In order to maximize the productivity of maize several investigators indicated the need of
maximizing the use of mineral and crganic fertilizers. Therefore, this investigation was conducted
for two summer seasons (2010 and 2011) in the Experimental Farm of the Faculty of Agriculture
{Gazala site), Zagazig University, Egypt. The study aimed at finding cut the response of maize
vield and its components to five levels of P fertilization (0, 20, 40, 60 and 80 kg P,O, ha™") and
three rates of FYM (0, 40 and 80 m® ha™). A randomized complete block design of four replicates
was used where planting was made in hills 25 ¢m apart in ridge 70 em apart and one plant was left
per hill after thinning (21 days after planting). The results indicated the response of maize grain
vield ha™ to the increase of P level up to 60 kg P,O, ha™'. This response was expressed in plant
height, number of grains row™, 100-grain weight and hence the grain weight ear™. Neither the
number of rows ear™ or shelling percentage was affected by P addition. Similar positive effect was
observed due to addition of FYM on the aforementioned yield components and hence the final grain
vield ha' up to the addition of 80 m® ha™'. These two factors acted independently where their
interaction did not affect the grain yield ha™! and almost all grain yield attributes. The response
equation of grain vield ha™ indicated a diminishing increase with increase of P level up to 80 kg
P,O, ha™' and FYM rate up to 80 m* ha ..

Key words: Maize, FYM, P fertilization, yield, yield components

INTRODUCTION

Maize (Zea mays, L.) is one of the most widely grown cereals in the world. In Egypt, there is a
wide gab between the ever growing increase of consumption and local production. This could be
narrowed through the use of high vielding varieties and as well optimizing the cultural practices
particularly organic and mineral fertilization. Maize has been reported to respond high levels of
nitrogen. However, this response could be maximized through the addition of levels of phosphorus
{Mengel and Kirkby, 2001). The role of phesphorus in enhancing plant growth through promoting
root multipheation and extension where more soil surfaces are ramified and hence more nutrients
and water uptake is expected (Fagaria et al., 1997). Many factors are affecting phosphorus
availability include soil pH, soil texture, organic matter, scil content of Fe, Zn and Ca, microbial
activity and time of application (Yach et al., 1992). Maize hybrids which produce higher dry matter
yield usually more responded to phosphorus (Fageria and Baligar, 1993). If the phosphorus
supply to cereals 1s insufficient during the early growth stages, a reduction in the number of spikes
per unit area results and hence a depression in tetal crop yvield (Mengel and Kirkby, 2001). In this
connection several research workers got significant response to phosphorus fertilization up to
36 kg P,O, ha™' (Diab et al, 1990; El-Far, 1996; Hegazy et al., 1996). However, others got
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higher response when they added 71 kg P,0O, ha! (Badawi and KEl-Moursy, 1997,
Salem, 2000). Moreover, Hussain et af. (2006), Hussein (2009) and Amanullah and Ehalil (2010)
found this response reaching 90 kg P ha . Furthermocre, Mascod ef al. (2011) got more higher
response when they added 100 kg P ha™'. In all these responses, the significant increase of yield
attributes. Yosefi ef al. (2011) reported that applicaticn of 50 kg P ha™? with 100 g bic-phosphate
gave the highest yield in Iran. On the other hand, Mazengia (2011) found that F fertilizer rates
had no significant effect on maize yield and its components under Ethiopia conditions.

Organic manuring play a direct role in sustaining scil fertility through various processes and
mechanisms i.e., providing nutrients after decomposition and acting an energy source for soil
organisms, increasing the scil cation-extchange capacity and thereby improving nutrient retention
against leaching (El-Fakharani, 1999). Studies conducted by many researchers showed that the
application of fertilizers both from organic and inorganic sources significantly improved the maize
growth, yield and its component (Knwezar ef al., 1995, Okoruwa, 1998; Boateng ef al., 2008).
Nofal et @l. (2005) in Egypt, found that applying 40 m® feddan™ (95.2 m® ha™) of organic
manure increased maize grain yield and its components as compared with without organic
manuring. Hassanein and Abul-Soud (2010) obtained the highest grain and straw yields of maize
by applying cucumber canopy compost compared with either rice straw or maize stalks compost.
Akongwubel ef al. (2012) in Nigeria, tested ten rates of poultry manure on growth and vield of
maize. The obtained data showed that addition of 20 t ha™ from poultry manure gave the highest
averages of plant height and stem diameter and, hence highest averages of 1000 grain weight and
grain yield were cbtained by application of 18 t ha™ from poultry manure. El-Naggar et al. (2012)
in Egypt, reported that application of FYM up to 40 m® feddan™ (95.2 m® ha™') significantly
increased ear grain weight plant™ and grain yield while, grain index responded to only
20 m® feddan™ (46.6 m® ha™") under clay soil conditions.

This study was carried out to study the response of maize to five phosphorus fertilizer levels and
organic manuring with three rates of FYM.

MATERIALS AND METHODS

Experimental site and treatments: Two field experiments are conducted in the Agricultural
Research Stations of the Faculty of Agriculture, Zagazig University in Ghzala site, Sharkia
Crovernorate, Egypt (30°34'N, 31°31'E) during summer seasons of 2010 and 2011. The study aimed
to investigate the response of maize hybrid TWC 321 to five phosphorus levels (0, 20, 40, 60 and
80 kg P,0, ha™) and three farmyard manure rates (check or without FYM, 40 and 80 m® ha™).

Soil mechanical and chemical analysis of the experimental sites in both seaseons are presented in
Table 1.

Experimental design: A randomized complete block design with four replicates was used. Plot
area was 14 m’ consisting of b ridges (70 cm apartx4 m length).

Agricultural practices: The preceding crop was wheat in both seascons. The grains of three way
cross hybrid 321 (T.W.C.321) were sown 1n May 16 th in hills 25 em apart in both seasons. The
plants were thinned into one plant hill ! after 21 days from sowing. Potassium sulphate (48% K,0)
was added during seed bed preparation at a level of 80 kg K,O ha™'. Phosphorus fertilizer as
ordinary super phosphate (15.5% P,0,) was added before sowing according to each trial level.
Farmyard manure was incorporated before sowing according to each trial rate. The chemical
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Table 1: Mechanical and chemical properties of the upper 20 cm s0il depth of the experimental sites

Soil properties 2010 2011
Mechanical properties

Clay (%) 43.49 43.24
Silt (%) 9.10 9.95
Fine sand (%) 13.52 13.70
Coarse sand (%) 33.89 33.81
Texture Clay Clay
Chemical properties

pH 8.02 7.94
Organic matter (%) 052 0.54
Available N (ppm) 34.20 36.40
Available P (ppm) 8.40 9.40
Available K (ppm) 276.1 273
EC (mmohs cm™) 0.95 0.93

Table 2: Chemical analysis of used FYM in 2010 and 2011 seasons

Characters 2010 2011
Organic matter (%) 18.03 18.20
pH 6.88 6.92
Macronntrients

Available N (ppm) 506 512
Available P (ppm) 746 753
Available K (ppm) 1436 1449
Micronntrients

Available Fe (ppm) 3.40 3.25
Available Mn (ppm) 32.10 33.05
Available Zn (ppm) 73.50 77.00

compositions of the used FYM are shown in Table 2. Nitrogen fertilizer was added in form of urea
(46.5% N) at a level of 250 kg N ha! in three equal doses (after thinning and at 35 and 50 days
after sowing). All other culture practices were conducted as recommended.

Data recorded: At harvest (120 days from sowing) five guarded plants were taken at random from
the second ridge in each plot to determine the following traits: Flant height (cm), ear length {cm),
ear diameter (cm), number of rows ear™!, number of grains row™!, 100 grain weight (g) and
shelhng%. Thereafter, a bulk sample which included all maize plants of the third and fourth central
ridges of each plot (5.6 m? was taken estimate grain yield (t ha™). Yield was adjusted to moisture

content of 15.5%.

Statistical analysis: Data were analyzed according to Snedecor and Cochran (1988). Treatment,
means were compared using Least Significant Differences (LSD) test at 0.05 level of probability
{(Waller and Duncan, 1969). Statistical analysis was performed by using analysis of variance
technique of (MSTAT-C, 1991) computer software package. The response of grain yield to
P fertilizer levels and FY M rates were calculated using orthogonal polynomial tables according to
Snedecor and Cochran (1988) and the following equation was used:

Y = atbx-cx?
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where Y is the yield (dependent variable), x1s the fertilizer levels as independent variable, a is the
intercept and b and ¢ are the linear and quadratic regression coefficients. X__ =b/2c (u), Y, ., =
a+b*4c, where u = The interval between levels of fertilizer.

RESULTS AND DISCUSSION

Plant growth attributes: Table 3 shows plant height, ear length and ear diameter of maize as
affected by P fertilization levels and FYM application rates and their interaction in the two seasons
and their combined analysis.

Phosphorus level effect: It is quite evidence from Table 3 that addition of phosphorus had a
significant effect on plant height, ear length and ear diameter in both seasons and their combined
analysis except ear diameter in the second seasons where the differences did not reach to the level
of significance. The maximum plant height average (321.82, 330.22 and 326.02 em in both seasons
and their combined analysis, respectively) was recorded by application of 40 kg P,O, ha™ where the
further increase of P level did not add a significant increase in height. Ear dimension (length and
diameter) responded to lower addition of only 20 kg P,O, ha™'. The positive effect of P fertilization
on plant height and ear dimensions could be attributed to the important role of F in root
multiplication hence extension where more nutrents and water were more available for absorption.
This in turn promoted plant growth as expressed herein in height and ear dimensions. These
results are in harmony with those obtained by Badawi and El-Moursy (1997), Salem (2000),
Hussain et al. (2008) and Yosefi et al. (2011). However, Mazengia (2011) reported that P
application had no significant effect on maize plant height.

FYM effect: It 1s clear from Table 3 that addition of FYM was without significant effect on plant
height, ear length and ear diameter in both seasons and their combined except ear diameter in the

Table 3: Plant height, ear length and ear diameter of maize as affected by P and FYM fertilization levels in the two seasons and their

combined
Plant height (cm) Ear length (cm) Ear diameter (cm)

Treatments 1st 2nd Comb. 1st 2nd Comb. 1st 2nd Comb.
P levels (kg P,O; ha™), P
0 290.28 323.04 306.66 18.73 20.73 19.73 417 4.7 4.44
20 308.63 315.75 312.19 19.79 21.52 20.66 4.38 4.77 457
40 321.82 330.22 326.02 19.98 21.91 20.95 4.42 4.75 4.59
60 319.28 327.77 323.52 19.89 21.69 20.79 4.38 4.77 4.58
80 322.48 328.02 325.25 20.02 21.87 20.95 4.39 4.74 4.57
f_test *%k * *¥ * * *k *%k n.s *%k
LSD0.05 10.52 10.44 7.3 0.82 0.74 0.54 0.06 - 0.08
FYM (w’ha™), F
0 312.7 323.85 318.27 19.66 21.44 20.55 4.32 4.7 451
40 309.43 324.14 316.78 19.42 21.59 20.5 4.33 4.74 4.54
80 315.37 326.89 321.13 19.98 216 20.79 4.39 4.8 4.6
f-test n.s n.s n.s n.s n.s n.s n.s n.s *
LSD0.05 - - - - - - - - 0.06
Interaction
PxF * ns *x n.s ns ns ns n.s ns

* **and n.s: Indicate significant at 0.05, 0.01 and insignificant, respectively
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combined analysis which showed significant response to this addition. The highest average of ear
diameter (4.60 cm) was obtained by addition of 80 m® ha™'. In this regard, Achieng et al., 2010
found that FYM was not significantly different from other inorganic fertilizer treatments on plant

height. While, Nofal et al., (2005) reported that addition of FYM at a rate of 95.2 m® ha™" caused
significant increase in plant height, ear diameter under sandy soil conditions.

Interaction effect: The interaction between P levels and FYM rates had a significant effect on
plant height in the first season and the combined analysis (Fig. 1). As shown in Fig, the tallest
maize plants were obtained when fertilized with 20 kg P,O, ha™ and 80 m® ha™! with insignificant

differences with plants which fertilized with any highest P levels i.e., 40, 60 and 80 kg P,O, ha™".

Grain weight ear™ and its components

1 1

Phosphorus level effect: Table 4 and 5 shows number of rows ear™!, number of grains row ™,
ear grains weight as well as 100-grain weight and shelling percentage as affected by P levels and
FYM rates in the two seasons and their combined. It 1s clear that P levels had no significant. effect
on number of rows ear " in both seasons and their combined. The failure of the number of rows
ear ! to respond to P application might be attributed to its contrel mainly by genetic rather than
environmental condition (Yosefi et al., 2011). However, the number of grains row™!, 100-grain
weight and ear grains weight were significantly affected by F levels in both seasons and their
combined. According to combined analysis, number of grains row™!, 100-grain weight and ear
grains weight were increased due to the increase in P levels up to 40 kg P,O, ha™ . Increasing P
level from 0-40 kg P,O, ha™' increased number of grains row™' from 39.75 to 46.07, ear grains
weight (g) from 148.875-175.967 and 100-grain weight (g) from 31.396-34.505, respectively in the
combined analysis. Further increments of phosphorus (beyond 40 kg P,O, ha™) did not affect
significantly grain weight ear" as its two main components did not respond to increasing P addition
1

beyond this level. The decrease in each of number of grains ear™ and grains weight in check P

treatment might be due to the role of P in crop maturation, flowering and fruiting including seed
formation (Alias ef al., 2003).

3301 oFym (0m’ha™
375 OFYM (40 m’ ha ) —] P—
OFYM (80 m" ha ™)

3201
3154

~~
g 2104

Bi3os
£
& 3004
A~
295
290

285+
280 j;’

T ) T T 1
0 20 40 60 80
P levels (kgP,0, ha ")

Fig. 1. Interaction effect between P levels and FYM (farmyard manure) rates on plant height (cm),
L.5.D, s =12.65 (Combined analysis)
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Table 4: Number of rows ear™!, number of grains row™! and ear grains weight of maize as affected by P and FYM fertilization levels in

the two seasons and their combined

1 1

No. of rows ear™ No. of grains row™ Kar grains weight. (g)

Treatments 1st 2nd Comb. 1st 2nd Comb. 1st 2nd Comb.
P levels (kg P.O; ha™), P

0 12.68 13.3 12.99 39.35 40.15 39.75 140.717 157.033 148.875
20 13.3 13.17 13.23 43.67 4572 44.7 165.467 173.25 169.358
40 13.33 13.2 13.27 45.13 47.02 46.07 174.6 177.333 175.967
60 13.45 13.53 13.5 42.78 46.23 44.51 172.783 180.083 176.433
80 135 13.27 13.38 44.12 46.78 45.45 174.867 180.75 177.808
f-test n.s ns ns *E *E *E i *E i
LSD0.05 - - - 1.99 1.33 1.18 9.737 8.807 6.332
FYM (m® ha™), F

0 13.01 13.44 13.22 41.79 4425 43.02 157.76 163.1 160.43
40 13.28 13.07 13.17 42.64 45.23 43.93 166.91 173.7 170.305
80 13.48 13.37 13.42 44.6 46.06 45.33 172.39 184.27 178.33
f-test n.s n.s n.s ** ** ** *x ** *x
LSDO0.05 - - - 1.54 1.03 0.92 7.542 65.822 5.009
Interaction

PxF n.s ns ns ns ns ns ns ns ns

* **and n.s: Indicate significant at 0.05, 0.01 and insignificant, respectively

Table 5: Hundred grain weight and shelling (%) of maize as affected by P and FYM fertilization levels in the two seasons and their

combined
Hundred grain weight. (z) Shelling (%)

Treatments 1st 2nd Comb. 1st 2nd Comb.
P levels ( kg P,O; ha™), P
0 30.034 32.758 31.396 81.18 80.86 81.02
20 33.441 33.732 33.586 79.5 80.88 80.19
40 33.498 35.511 34.505 80.38 81.83 81.11
60 33.728 35.78 34.754 79.99 81.78 80.88
80 33.523 35.83 34.676 79.74 80.99 80.36
f-test *E *x i n.s ns n.s
LSDO0.05 1.201 0.92 0.745 - - -
FYM (m® ha™), F
0 32.012 33.406 32.709 80.49 81 80.75
40 33.039 35.146 34.003 79.98 81.28 80.63
80 33.482 35.614 34.548 80 81.53 80.77
f-test ** *x *x n.s n.s n.s
LSDO0.05 0.93 0.713 0.5877 - - -
Interaction
PxF ns ns ns n.s ns n.s

* ** and n.s: Indicate significant at 0.05, 0.01 and insignificant, respectively

FYM effect: It is clear that from Table 4 and & that addition of FYM was without significant effect
on number of rows ear ™! and shelling percentage in both seasons and their combined. However, the
number of grains row ™' was not significantly increased unless the level of FYM was increased to
80 m®ha™!, though the 100-grain weight was increased by the addition of only 40 m® ha™. Finally,
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the grain weight ear™! was significantly increased due to each increment of FYM up to the higher
rate as cbserved in second season and combined analysis. Increasing FYM rates from O (check FYM
treatment) to 80 m? ha™! increased number of grains row ! from 43.02-45.33 (5.37%) and ear grains
weight from 160.430-178.330 (11.15%), respectively according to the combined analysis. These
results are quite interesting as they indicate the grain set as expressed in the number of grains

row !

was more need in higher rates of FYM than grain growth as expressed in the 100-grain
weight. The results further indicate that the number of grains row ™ had more contribution to grain
weight ear™ than the 100-grain weight. This was expressed in the trend of response of these two
traits to the increase of FYM rate. The favorable FYM effect could be attributed to its role providing
adequate and balanced supply of nutrients (Achieng et al., 2010), Similar results were reported by

Nofal et al. (2005) and El-Naggar et al. (2012).

Interaction effect: The grain weight ear™! and its components were not significantly affected by
the interaction between P levels and F'YM rates in both seasons and their combined.

Grain yield (t ha™)

Phosphorus level effect: Table 8 shows grain vield ha™ of maize as affected by P level and FYM
rate and their interactions in the two seasons and their combined. Each increase in P level up to
80 kg P,O, ha! caused a significant increase in grain yield ha ' in both seasons and their combined
analysis. The grain yield (t ha™) due to increasing P level up to 60 kg P,O, ha™ were 8.443, 9.198
and 8.820 in both seasons and their combined analysis. These results refer to an accumulation
effect to P level increase on the main components of maize grain yield ha™ though the grain weight
ear ! did not response to the increase of P level beyond 40 kg P,O, ha . The results obtained
herein indicate the response of grain yield to 60 kg P,O, ha™'. This clearly indicate that the
insignificant increase in grain weight ear ! beyond the addition of 40 kg P,O, ha'did add a
significant increase to the grain yield ha™. The percentage increase in grain vield ha™ due to the
addition of 80 kg P,O, ha™! compared with check treatment (without P application) amounted to
27.86% in the combined analysis of two seasons. The increase in grain yield probably may be due

to the increase in number of grains row™

, 100-grain weight and ear grains weight. In this
connection, Badawi and El-Moursy (1997) reported that the increase in maize grain yield due to
the high dose of P application (71 kg P,O, ha™!) could be attributed to enhancing photosynthesis
and translocation rate of photosynthates from the leaves to the ear and grain. Positive response of
grain yield of maize and its components reported by many researchers (El-Far, 1996; Salem, 2000;
Alias et al., 2003; Khan et «l., 2005; Hussain et al., 2006; Hussein, 2009; Amanullah and

EKhalil, 2010; Yosefl et al., 2011).

FYM effect: It is obvious from Table 8 that addition of FYM up to 80 m® ha™ caused a significant
increase in grain yield ha™! in both seasons and their combined. The percentage increase in grain
vield ha™ due to addition of 40 and 80 m *FYM ha~ !compared with check FYM treatment
{(without application) amounted to 7.93 and 12.66%, respectively according to combined analysis.
These results clearly indicate that addition FYM caused a significant increase in maize growth as
expressed in ear diameter (Table 3) and grain yield components (Table 4 and 5) and henece could
account for the increase of grain yield ha ' observed herein. These results confirmed those obtained
by others {(Nofal et al., 2005, Badr and Authman, 2006; Hassanein and Abul-Soud, 2010;
Akongwubel et al., 2012; El-Naggar et al., 2012).
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Table 6: Grain yield of maize as affected by P and FYM fertilization levels in the two seasons and their combined
Grain yield (t ha™)

Treatments 1st 2nd Comb. Difference (%)
P levels ( kg P;O; ha™), P

0 6.602 7.248 6.925

20 7.619 8.403 8.011 15.68
40 8.032 8.532 8.282 19.59
60 8.443 9.198 8.82 27.36
80 8.548 9.408 8.978 209.64
f_test *k *k *k

LSDO.05 0.242 0.307 0.193

FYM (m® ha™), F

o] 7.288 8.065 7.676

40 7.959 8.612 8.285 7.93
80 8.299 8.997 8.648 12.66
f_test *k *k ik

LSDO.05 0.188 0.238 0.15

Interaction

PxF n.s n.s n.s

* ** and n.s: Indicate significant at 0.05, 0.01 and insignificant, respectively

Interaction effect: The grain vield ha™' was not significantly affected by the interaction between
P level and FYM rate in both seasons and their combined indicating masked any interaction effect.

Grain yield response analysis: According to the combined data of two seasons, regarding grain
vield ha™' a response analysis was performed according to (Snedecor and Cochran, 1988) where the
response equations were calculated and are presented herein.

Grain yield response to P fertilization: Results in Table 6 showed that the grain yield ha™
responded to the increase of P level where each P increment resulted in a significant increase in
vield up to the addition of 80 kg P,O, ha™. The question which could be raised herein is there
a possibility of more grain in grain vield ha™" if the P level could have been further increased? To
give an answer for this question, the response equation of grain vield ha™ due to the increase of
P level was calculated and is shown as following: Y = 6.993+0.946x-0.114x* This equation
clearly indicates a diminishing increase in the grain yield with the progressive increase in P level
up to 80 kg P,O, ha™!. The maximum predicted yield (Ymax) was calculated when (Xmax) would
have been added. This calculation predicted a grain yield maximum of 8.956 t ha™ which could
have been obtained due to addition of 83 kg P,O, ha™'i.e., 3 kg P,O, ha™ more than the maximum
P level tried herein i.e., 80 kg P,0, ha™', which already recorded yield of 8.978 t ha .'The
differences between the predicated and actual obtained vield therefore was 0.016 t ha™' which
is less than the least significant differences (0.195 t ha™). According to this yield analysis, the
maximum P level tried in this study i.e., 80 kg P,O, ha™ was adequate and quite enough to
maximize the grain vield of maize. This is illustrated by the diminishing return of grain yield ha™
due to the increase of P level in Fig. 2. Bimilar trend were obtained by Abdul Galil ef al. (2008).

Grain yield response to FYM manuring: Data in Table 6 indicated that the grain yield ha™
responded to the increase in FYM rates up to the addition of 80 m® ha™'. This response was, also
diminishing as indicated from the following equation: Y = 7.676+0.732x-0.123x%. The calculation
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Fig. 2. Response of maize grain yield ha™ to P fertilization level (combined data), Ymax: Predicted
maximum grain yield, Xmax: Predicted maximum P level
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Fig. 3: Response of maize grain vield ha™ to FYM rates (combined data), FYM: Farmyard manure,
Ymazx: Predicted maximum grain yield, Xmax: Predicted maximum FYM rate

of the predicated maximum FYM rate indicated the need for one more FYM increment when the
vield could have been maximized to 8765 t ha™! if the rate of manuring increased to 119 m® ha™".
The increase of yvield over the actual yield obtained was only 0.117 t ha™! which was also less than
the L.8.D. (0.150 t ha™!) indicating the insignificancy of this predicated increase in grain yield
which certainly not compensate more increment in FYM rate. This response is illustrated in Fig. 3.
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Interaction effect: The grain yield ha™! was not significantly affected by the interaction between
P level and FYM rate. This clearly indicates their independence in affecting grain vield. Similar
insignificant interaction effects were observed in almost all yield attributes except plant height
according to the combined analysis. However, the response of grain vield to P fertilization was more
than that to FYM manuring. This could be indicating by the maximum response to added P which
amounted to 1.965 t ha™ and the maximum response to added FYM which was only 1.089 t ha™
could be safely concluded that P fertilization was more effective than organic manuring as far as

' is concerned. This effect directly might have had increased nutrient uptake

grain yield ha~
particularly nitrogen which is the yield limiting factor in sustaining the yield potentiality of cereals
particularly maize. Phosphorus fertilization might have reflected also, an indirect effect in making
more nitrogen available from FYM. Ordinary super phosphate has a high content from gypsum
(CaB0,), which through its reaction with released ammonia during FYM decomposition, forms
ammonia sulphate. This in turn increases the soil contents from available nitrogen
({Tisdale and Nelson, 1975) and hence could account for the higher response to added phosphorus

than to added FYM.

CONCLUSION

Results of this experiments revealed that fertilizing maize plants with phosphorus
fertilizer up to 80 kg P,O,ha™! and adding FYM rates up to 80 m® ha™! could be recommended to
maximize the maize grain yield.
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