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Abstract: Field experiments were conducted in two ecological zones of Central Southern Nigeria; Agbede
(derived savanna) and Obadan (forest) of Edo State to investigate poultry manure and NPK fertilizer and their
residual effects on performance of tomato. The treatments consisted of three levels of poultry manure (0, 4 and 6
t PM ha™) and four levels of NPK fertilizer (0, 50, 100 and 150kg NPK ha™). Factorial experiment using
randomized complete block design was engaged. Plant height and leaf area were significantly increased by the
application of 6 t PM ha™ and 6 t PM ha™ plus 50kg NPK ha™ and 6 t PM ha™ plus 100kg NPK ha™ in both
locations and years, respectively. The application of 4 t PM ha™ alone in 2005 and its residual effects
significantly enhanced plant height and leaf area in both locations. In Obadan soils, optimum fruit yields of 3.42
and 2.85 t ha™ were obtained from the combined application and residual6 t PM ha™ plus 100kg NPK ha™,
while in Agbede soils, optimum fruit yields of 1.44 and 1.55 t ha™ were obtained from the application and
residual 6 t PM ha™ plus 50kg NPK ha™ and their residual effects respectively. Responses to manure fertilizer
mixtures are higher in the forest compared to the derived savanna ecological zone of Nigeria.
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I.  Introduction

Tomato (Lycopersiconesculentum. Mill) is cultivated throughout tropical Africa and South America
and southern Italy (1). Most tomatoes grown in West Africa are local cultivars whose resistance to diseases is
usually good (2).

Nitrogen, P and K, among others are known to affect yield (3). Deficiency in K affects fruit size and
quality rather than numbers. Organic manure has been identified as a potential source of nutrients in vegetable
production (4) and has also be studied on other crops such as maize (5,6). Recent studies have shown that the
use of commercial fertilizers in Nigeria for crop production is limited by their scarcity and high cost (7). Small
farm holders in tropical Africa and Latin America rarely use organic fertilizers on food crops (8). Poultry
manure is a source of organic manure from livestock that enriches the soils, it does not only increase the nutrient
status of the soil but improves the structure (9).Poultry manure should be managed for its N value(11). Poultry
manure may have higher values for P and K (12). About 70% of N in poultry manure can be available to the
crop during the first year of application (10).

Many workers in Nigeria had researched extensively on the effects of fertilizers on crop growth and
yield. NPK fertilizer application sustains soil fertility and crop production(11). It was also reported that NPK
fertilizer increases okra height, leaf area and yield components (13). Lower rates of application were also
observed to increase maize vield significantly (14). The application of 300kg ha™ NPK fertilizer to cassava
increased dry matter parts (leaves, stem and tubers) in comparison to 10, 100, 200 and 400kg ha™ NPK (15).

It is important for farmers to manage their organic residues alongside mineral fertilizers that are in short supply
and scarce (16). Application of 10 t PM ha™ and combinedapplication of 5t PM ha™ + NPKMg (50:35:55:20kg
ha™) fertilizer gave higher maize crop growth and yield when compared to NPK fertilizer alone(17).

Poultry manure, when combined with mineral fertilizer can exhibit long residual effect, which
improves growth and yield (18). Poultry manure alone or in combination with mineral fertilizer exert more
beneficial effects on fruit yield when compared to fertilizer applied alone(19).A practical approach to poultry
manure handlingis to characterize the waste material before it can be appropriately used as soil amendment
because variation is introduced by differences in species of animal used, housing systems and age even within a
specific operation, the characteristics of the manure will be influenced greatly by the ration, the type of bedding
and the handling system (20).Poultry manure alone and its combination with NPK fertilizer in first year of
application and their residual effects improved degree of saturation, soil moisture content and lower soil bulk
density in both forest and savannah zones, it was significantly better in the forest soils. Better water stable
aggregate, porosity, void ratio and air filled porosity due to residual effects of poultry manure and fertilizer

www.iosrjournals.org 40 | Page



Poultry Manure and NPK Fertilizer Application and their Residual Effects on the Yield and Yield

combination were also reported. This was contrary to fertilizer applied alone which reduced some of the above
properties (21).Application of 4 and 6 t PM/ha, combined application of 6 t PM/ha plus 50 or 100kg NPK/ha
and 4 t PM/ha plus 100 NPK/ha in the year of application and their residual effects in gave higher exchangeable
Mg, K, Ca and ECEC when compared to the control in both years.Soil pH, organic carbon, total N and available
P were significantly enhanced by poultry manure application and the combined application in the first year (22).
Combination of poultry and cattle manures gave better leaf area of 1.445 cm over either of cattle and poultry
manure which were 1.191 and 1.215 cm, respectively. Poultry waste alone has the highest yield of 854 kg ha™.
With the manures soil organic matter increased from 438 mg L™ for control plot to 865 mg L™ on poultry and
cattle manure plot while the electrical conductivity increased from 66.7-90 dS m™(23). NPK fertilizer have been
reported to increase stem girth and number of leaves more than poultry manure; relative to the control, 2, 4, 6t
ha™ of poultry manure and NPK fertilizer increased number of branches by 6.01, 7.01, 7.23, 7.72 and 6.89%,
respectively. The increases in number of leaves were 16.57, 20.17, 20.12, 20.63 and 22.50%. However, the, they
recommended application of 6.0 t ha™ manure (Awodun , 2007). It has been reported higher profuse leaves,
branches and shoot dry matter yield of Amaranthuscruentus due to the application of organic N (poultry
manure) when compared to inorganic N (urea) (24). Hence the study was conducted to determine the application
of poultry manure and NPK fertilizer and their residual effects on the yield and yield components of tomato.

Il.  Materials and Methods

The study was carried out in two distinct locations: Agbede (derived savanna) and Obadan (forest) of
Edo State, Nigeria. Edo State is located between Latitudes 5° 4" and 7° and 38" and Longitudes 5° 4" and 7° 38"
of the equator. The State has a mean rainfall of 1300mm around Auchi and about 2300mm in Benin City (25).
Agbede soils were earlier classified as RhodicPaleustalfs while Obadan soil as RhodicPaleudult. The physico-
chemical properties of the soils before the experiment are shown in Table 1.

Treatments consisted of three levels of poultry manure (0, 4 and 6 ton ha™) and four levels of NPK
15:15:15 fertilizer (0, 50, 100 and 150kg ha™) that were combined factorially and fitted into randomized block
design. The twelve treatment combinations were replicated three times. Tomato seedlings were transplanted to
the field at a spacing of 50cm x 100cm (2). Fertilizer was applied by broadcasting at a week after transplanting
by band placement and poultry manure was applied three weeks before transplanting in order to equilibrate with
the soils. Data on plant height, leaf area at 3, 6 and 9 WAP, fruit number and yield were collected and subjected
to statistical analysis. Means were separated using Duncan Multiple Range Test (26).

I11.  Results

The results of the analysis of the soil and manure used for the experiment are presented in Table 1. The
N, P and K contents of the poultry manure were high, however, available P was highest. Tomato plant height and
leaf area are presented in Tables 2 and 3, respectively. Application of 6 ton PM ha™ + plus 50kgNPK ha™ in
2005 resulted in higher plant height of 66.00 and 63.33 and 100cm at 3, 6 and 9 weeks after planting (WAP) in
Agbede soils. In 2006, residual treatment resulted in plant height of 27.67 and 42.50cm at 3 and 6 WAP while at
9 WAP, application of 6 t PM ha™+ 150 NPKha™ resulted in the highest plant height of 53.67cm. In Obadan
soils, application of 4 t PM ha™* + 50kg NPKha™ in 2005, resulted in plant heights of 45.57, 67.33 and 103.67cm
at 3, 6 and 9 WAP, respectively. But in 2006, its residual effect yielded the highest plant height of 52.22 and
71.79cm at 3 and 6 WAP, respectively. Application of 4 t PM ha™ in 2005 significantly produced taller plants in
Obadan soils but in 2006 it was the residual effect of 6 t PM ha™. Similar results were obtained in Agbede in
2005 and in 2006.

Leaf area of 19.77, 20.85, and 22.58 cm? (Table 4) were obtained at 3, 6 and 9 WAP, respectively in
Agbede soils. Residual 4 ton PM ha™ + 50kg NPK ha™ in 2006 produced plants with the highest leaf area. In
both years, poultry manure at 9 WAP produced plants with better leaf area when compared to NPK fertilizer in
Agbede soils. In 2005 application of 6 ton PM ha™ + 50kg NPK haresulted in leaf area of 18.16 and 27.23cm?
(Table 5) when compared to 2.74 and 4.10cm?of the control in Obadan soils at 3 and 6 WAP, respectively. At 9
WAP, the highest leaf area of 30.33cm? was obtained from the application of6 ton PM ha™ + 150kg NPK ha™.
Residual 6 ton PM ha™ + 100kg NPK ha™in 2006 significantly gave higher leaf area in all the weeks after
planting. NPK fertilizer alone in both years was least.

In Agbede soils, application of 6 t PM ha™ + 50kg NPK hain 2005 significantly had the highest fruit
number (68.33) when compared to 7.67 obtained of the control. Its residual effect gave the highest fruit number
of 45.00 in 2006. The effect of poultry manure alone was significantly better in 2005 and also residually better
in 2006 when compared to the control in enhancing fruit numbers. NPK fertilizer alone decreased fruit numbers.
Application of 50 kg NPK ha™ was significantly better than higher levels. In Obadan soils 6 t PM ha™ + 50kg
NPK ha™ application gave higher fruit numbers in 2005 while 6 t PM ha™ + 150kg NPK ha™ was residually
more effective in 2006 (Table 7). Poultry manure alone in 2006 was residually better while NPK fertilizer alone
in 2005 (50kg NPK ha™) gave higher fruit numbers when compared to poultry manure alone.
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In Agbede soils, the application of 6 t PM ha™ + 50kg NPK ha™ gave better fruit yield in 2006 when compared
to 2005 (Table 6). Poultry manure application in both years (6 t PM ha™) significantly gave higher fruit yield
and was better than NPK fertilizer applied in 2005 and its residual effects in 2006.In Obadan soils, application
of 6t PM ha™ + 100kg NPK ha™ in 2005 and its residual in 2006 gave the highest fruit yield of 3.42 and 2.85 t
ha'. Application of NPK fertilizer alone gave fruit yield of 2.72 tha™ in 2005. Residually in 2006, application of
4 tha™ gave slightly higher fruit yield.

IV.  Discussion

In both locations, tomato plant height and leaf area increased in 2005 and residually in 2006 with
combined application of poultry manure and NPK fertilizer (6 ton PM ha™ + 50kg NPK ha™) in all the weeks
after planting. Application of poultry manure alone was significantly better in enhancing growth in both years
when compared to NPK fertilizer application. The enhancement of growth over the control irrespective of
source (organic and/or inorganic) showed the importance of N contained in both sources. Manure is a possible
alternative source of nutrient for crop production (27). This is because organic manure is regarded as a
storehouse of primary and trace elements (28). Poultry manure becomes more efficient when combined with
other mineral fertilizer (29). Application of poultry manure alone or in combination with N fertilizer exerts
much more beneficial effects on plant height and yield when compared to single application of N (30).

It was observed that tomato fruit yield was comparably higher in the forest soils (Obadan) in 2005 and
residually in 2006 than in the derived savanna soils (Agbede) with about 55% and 45% increases as a result of
the combined application. Moreover, the contribution of poultry manure was similar to that of NPK fertilizer in
Obadan soils while in Agbede soils in 2005 and residually in 2006 poultry manure enhanced fruit yield better
than NPK fertilizer contribution. The relative increase in yield by combined application NPK and poultry
manure of could be attributed to improvement in soil structure, nutrient retention and water for plant use (31).
This could possibly explain the superiority of organic sources and combined application. The enhanced
performance of combined application when compared to poultry manure or NPK fertilizer alone could be
attributed to release of plant nutrient elements and organic matter addition (32, 33). Residual benefits during
years of no manure application have been reported (34).

V.  Conclusion
Results of the study revealed that application of 4 to 6 ton ha™ of poultry manure and its residual
effects appeared to be good for tomato production. Application of fertilizer alone proved less effective when
compared to poultry manure alone. However, combined application of NPK fertilizer and poultry manure had
shown to be more effective. A combined application of 6 ton PM ha™ + 100kg NPK ha™ is recommended for
tomato cultivation in forest zone while 6 ton PM ha™ and 50 kg NPK ha™ is recommended for the derived
savanna zone for tomato cultivation.
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Table 1 Properties of the experimental soils and poultry manure used for the experiments.

PARAMETERS SOILS Poultry manure
Agbede Obadan
2005 2006 2005 2006

5.00 5.53 6.35 5.55 6.00
pH

6.81 8.85 10.00 12.15 3.17
Organic carbon g/kg

0.60 0.85 1.70 1.98 2.20
Total N g/kg

9.81 8.63 10.52 6.20 61.29
Available P
Exch. Cations (cmol/kg)

2.98 2.10 452 2.20 38.08
Ca

0.51 0.60 2.05 1.10 4.16
Mg
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0.21 0.10 0.18 0.19 2.28
K
0.25 0.23 0.54 0.20 1.18
Na
0.31 0.18 0.55 0.24 0.60
H+
- - - - 0.30
Al+
3.19 3.21 7.91 3.93 47.60
ECEC
Particle size (g/kg)
69.70 40.33 85.00 45.00
Clay
25.30 20.00 24.00 22.70
Silt
905.00 939.67 891.00 932.00
Sand
Sand Sand Loamy Sand
Texture sand
Table 2. Effect of poultry manure and fertilizer on mean plant height in Agbede soils
2005 2006
3 WAP
kgha kzha
Treatments fertilizer Treatments fertilizer
(tonz/ha) 0 50 100 150 Means (tonzha) 0 30 100 150 Means
poultry
manre poultry manure
0 2033 27.33 40.33 30.33 31.83b 0 31.33 20.00 2433 2333 2473
4 36.33 51.67 35.00 41.67 46172 4 22.67 26.33 2433 2433 2442
6 41.33 66.00 4733 43.67 49582 6 32.67 27.67 27.67 2700 2873
Means 42.33 48.33 40.89 38.56 Means 23.89 24.67 2544 2489
LSD=6.81(PM), 3.94(PM+NFK)
Means followsd by the same small letters are not significantly different at 3 %6 level
6 WAP
kgha kzha
Treatments fernlizer Treatments fertilizer
(tonsha) 0 50 100 150 Means (tonszha) 0 30 100 150 Means
poultry
mane poultry manure
0 41.00 30.00 47.67 39.67 39.38b 0 36.53 2413 2793 833 2933
4 63.33 63.67 50.00 45.00 56.002 4 30.33 34.00 35.67 32467  3317b
6 49.67 68.33 64.67 39.67 60.382 6 39.67 4250 36.33 33 3971a
Means 3422 5211 33.00 4478 MMeans 3551 33.54 3331 33.7
LSD=13.60(PM) LSD=397PM)
O WAP
kgha kzha
Treatments fertlizer Treatments fertilizer
(tonsha) 0 350 100 130 Means (tons ha) 0 30 100 130 JE-H
Poultry
mane poultry manure
0 42.00 43.67 7133 57.00 56.50 0 57.67 43.67 49.00 5267 3073
4 91.33 15.67 67.00 5833 73.08 4 41.33 46.50 51.00 5767 4913
6 13.00 100.00 80.67 60.33 72.00 ] 4083 3367 45.00 6167 32.34
Means 71.78 7478 13.00 38.56 Means 49.61 4784 48.33 5733
Not significant.
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Tzble 3 Effect of poultry manure and NPK fertilizer on plant height in Obadan soils

3 WAP
2003 2006
keha keha
Trzatments fartilizar Trzatmeants fartilizar
(tons/ha) 0 30 100 130 Mzans {tons/ha) 0 30 100 150 Means
poultry poultry
manurs manurs
a 26.33 126.00 33.50 28.10 ] 20.36 20.37 22.00 2528 I2.01b
4 44 87 47.57 33.33 27.17 4 42.95 52.22 36.02 3267  40.96a
] 34 .87 37.87 40.47 38.20 ] 33.93 40.74 4593 4434 41123a
Neans 35.36 37.14 33.77 31.16 Mlzans 32.42 37.77 3463 34.09
L5SD =3.81(PM) 2 20(PMNHNFK)
£ WAP
keha keha
Treatment fartilizar Treatments fertilizar
(tons/ha) 0 30 100 130 Mzans {tons/ha) 0 30 100 130 Means
poultry poultry
manurs manurs
a 1591 39.00 50.33 4233 4283 ] 28.01 33.23 02 5227 37.38b
4 67.33 67.33 30.00 40.67 36.33 4 66.52 71.79 31 48.81  60.862
8 47.00 37.33 60.67 57.33 35.38 ] 35.05 39.54 43 68.44 60872
Means 4341 54.56 53.67 46.67 Meaans 49 86 54 Bé 50.93 56.51
LSD=16.94(FM\) L5D =8 66{PM), 5. 00FM+NFK)
9 WAP
Leha keha
Trzatments fartilizar Trzatmeants fartilizar
(tons/ha) 0 30 100 150M=ans {tons/ha) 0 30 100 130 Means
poultry poultry
manurs manurs
a 45.67 51.00 71.33 69.00 59.25 ] 3443 4219 4548 6622 47.08b
4 §4.33 103.67 74.33 64.00 B1.38 4 72.12 87.37 68.81 7423 T363a
] 67.67 7033 74 .67 73.67 71.58 ] 76.01 85.37 71.47 8831 B0.29a
Neans 63.89 73.00 73.44 68.89 Mlzans 60.86 71.64 61.91 76.25
L5D=10.26 (PAD.
Means followad bythe same small letters arznot significantly diffarant at 5% laval.
Table 4. Effect of poultry manurs and NPK fertilizer on mean tomate leaf area m Agbede soils.
2003 2006
3 WAP
Treatments  Kgha fartilizer Treatmeants kgha fertilizar
(tons/ha) 0 30 100 130 Mzans (tons/ha) ] 30 100 130 Means
poultry poultry
manura manura
0 340 7.60 12.13 6.57 793 0 7.70 773 6.20 8.80 7.61b
4 1533 13.87 9.57 7.80 11.69 4 12.17 9.50 1923 10,80 1293a
] 11.30 19.77 510 10.90 11.82 ] 14.583 9.83 10.33 8.73 10.982
Means 10.81 13.74 8.93 542 Means 11.57 9.02 11.99 9.44
LSD=2.20(FM+NFE) LSD=3.01{(FM)
6 WAFP
Treatments  kgha fartilizar Treatmeants kgha fertilizar
(tons/ha) ] 50 100 150 Means (tons/ha) 30 100 150 Means
poultry poultry
manura manura
0 823 927 1438 1043 10.63 0 847 9.30 7.60 10.37 898
4 17.37 1513 11.70 1228 1412 4 1433 1220 2310 13.57 1241
f 16.20 20.83 18.75 1325 17.26 f 1797 12.07 12.83 10.33 13.30
Means 13.94 15.08 15.01 11.99 Means 13.59 27.86 14.51 1149
9 WAFP
Trzatments kg'ha fartilizar Trzatmeants ke'ha fartilizar
(toms/ha) 0 50 100 150 Maans (tons/ha) 0 30 100 150 Maans
poultry poultry
manurs manura
0 7.89 13.03 1363 12.89 11.87h 0 1040 11.33 12.13 1317 11.76éb
4 12.77 19.44 13.70 17.75  1591sb 4 17.66 15.07 28.13 1697 1946z
f 17.20 1238 2132 1348 18.63a f 2240 15.07 1620 1333 16.70a
Maans 12.62 18.33 16.22 14.71 Mzans 16.82 13.82 18.82 1442
LSD=333(FM) LSD=4.21{FM)
Means followsd by the samslsttars are not sienificantly diffarant at 5% laval.
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Table 5 Effect of poultry manure and NPK fertilizer on tomato leaf area i Obadan sedls.

IWAP
2005 2006
Legha
Treatmants ke'ha fartilizar Traatmsants fartilizer
(tons/hg) 0 50 100 150 (tons/h) 0 50 100 150
poultry poultcy
manure Wzans manurs hlzans
] 274 6.64 580 591 6.02b ] 3.02 4.44 390 5.67 4 26c
4 10.09 9.63 7.84 4.42 8.00b 4 9.35 10.60 13.60 13.87 1191b
] 14.51 18.16 10.83 9.97 13.37a ] 10.79 18.26 21.12 1925 17.36a
Mzans 9.11 1148 9.16 6.77 Means 71.79b 11.10a 12.87a 1293a
LSD=5.22(FM) L5D=1.83(FM), 2. 11{NPK), L.0G(FM + NFK)
6 WAP
Leha
Treatrments kgha fartilizar Treatments fartilizar
(tons/hs) 0 50 100 150 (tons/ha) 0 50 100 150
poultry poultry
manure Waans manure Waans
0 4.10 9.97 13.07 B.87 9.00b 0 3.717 3.67 3.19 7.82 3.6le
4 1513 1447 11.77 6.63 12.00b 4 13.16 14 55 1848 17.87 16.02b
] 2177 27.23 2273 1497 211.68a ] 14.63 1424 27.36 2403 2237
Wlzans 13.67 17.22 15.86 10.16 Wzans 10.52b 14.82a 17.0la 16.3%
LSD=7 27(FhI) 15D =2 28(FM), 2 63 (NPE), 1 32(PhI+ NPE)
9 WAP
Leha
Treatments ke'ha fartilizer Treatmsnts fertilizer
(tons/ha) 0 50 100 150 (tons/ha) 0 50 100 150
poultry poultry
manure Mzans manurs
] 492 15.08 23.17 16.12 14.82b a 4.33 4.63 373 2.88 6.14c
4 2453 3426 2298 1946 2531a 4 17.07 19.79 2562 2382 21.58b
] 2848 2926 22584 3033 27.70a ] 2376 2985 3281 2979 29.08a
eans 15.31 26.20 23.00 21.97 NMeans 15.06b 18.13sb 21.39a 21.16a
LSD=647(FM) L5D=4.07(FM), 4. T0(NPK)
Means followed bvthe sams letters arsnot significantly differsnt at 5% laval.
Table 6 Effect of poultty manure znd NPK fertilizer on mezn tomato yield m Agbede soils.
Fruit
Numbars
2003 2006
Trzatmants kgha fartilizar Traatmants kgha fartilizar
(tons/ha) ] 30 100 130 Means (tons/hs) ] 30 104 130 Means
poultry mamis poultry mamis
a 767 167 19467 733 933 { 467 43 333 900 583
4 4700 3433 4000 4600 4683a 4 2333 23 E" 1433 1867 2423
] 3867 6833 4367 3033 4370 ] 42.00 4300 3333 3300 3853
hlzans 1l 4178 33116 27.89d hlzans 22133 2433 2300 2022
LSD=021{Fn), 0. 23(NFK), 0. 12{FM+NFE) LSD =7 39(F\)
Fruit Yield {tons/ha)
2003 2006
Trzatments kg'ha fartilizar Treatmants kg'ha fartilizar
(tons/ha) { 30 100 150 Means (tonsha) 0 50 100 130 Means
poultry mamirz poultry mamirz
a 0.35 0.22 0.22 101 045 { (.19 011 027 060 029
4 1.08 0.98 131 141 1.20b 4 (.95 097 115 107 104a
] 1.75 1.44 1.25 153 149 ] 1.26 155 121 121 13la
hlzans 106b 088 093 13Ia Maans (.80 088 Q088 09s
LSD=0.21{FM), 0. 24NPK)0 I HPAENPER) LD =0.72{Fu)
Means followed bythe same small latters arenot significartly diffarant at 5% lavel.
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TableT Effect of poultry manure and NPE fertilizer on mean tomato yield i Obadan soils.

Fruit numbers
2005 2006
Treatments  kgha fartilizar Traatments kg'ha fartilizar
(tons/ha) 0 50 100 150Means (tons/ha) 0 50 100 150 Means
poultry
poultry manura manurs
0 1133 1200 1533 6.33 11.25ns 0 8.00 9.00 11.67 600  B467b
4 20.67 3233 133 211M 21.83ns 4 12.67 1933 133 1933 1391a
] 16.33 3333 2333 1500 12.50ns b 1233 9.00 1667 1967 144ls
Ileans 16.11 2589 1800 1411 I\lzans 1100 1744 1336 1500
L5D=380(FM)
Fruit vield (tons'ha)
2005 2006
Traatments  keha fertilizer Trzatments kg'ha fartilizar
(tons/ha) 0 50 100 150Means (tons/ha) 0 50 100 130 Means
poultry
poultry manura manura
0 0.82 142 178 0.72 L1%b 0 0.66 114 L7 063 1.0de
4 iy 147 297 267 159 4 113 119 265 13 14l
] 1.83 137 141 230 123 b 169 131 285 193 135%
Means 1.64 175 17 1.89 Mzans 149b 158 240a  L170b
L3D=0.84(FM) L3D=0.39(PM), 0 69(NPK)

Mezans followed by the sams small latters arznot sigificantly diffarant at 3% laval,
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