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ABSTRACT

This investigation was untertaken on Grand Nain banana grown in clay soil under
surface irrigation system to study the effect of fluorescent pseudomonas bacteria as
biofertilizer and Farmyard manure (FYM) on growth, yield, fruit quality and leaf mineral
content of Grand Nain banana. The obtained results indicated that fluorescent

udomonas bacterta which added as biofertilizer and FYM application significantly

eased pseudstem height girth, number of green leaves, total leaf area, bunch weight,

aber of hands and finger per bunch, finger weight, length and diameter, total soluble

ds, Acidity, total sugar and starch. The contents of leaves from nitrogen, phosphorus and
potassium increased by increasing the rates of biofertilizer and FYM. The fruit physical
properlies were improved by the application of FYM and biofertilizer,

Key words: Biofertilizer, Pseudomonas fiuorecens, Farmyard manure {(FYM) and
Grand Nain banana.

INTRODUCTION

Banana are considered one of the most important commercial fruits
in Egypt. Recently, there are an increasing demand for banana to meet the
need of local as well as the foreign market of some Arabic countries.

Nowadays, great attention has been focused on the possibility of
using natural and safety sustances to enhancing growth and fruit gquality.
The economical and environmental problems of using the chemical
fertilizers were reduced and can be avoided by using the biofertilizers. The
biofertilizers not only increase soil fertility and crop production through
enhancing nutrient supply, but also to save foreign currency for Egypt (El-
Ghandour, 1992). Fernandez-Falcon et al, (1998) revealed that the
addition of a liquid suspension from RET-FLOPX 357 a commercial
mixture of microorganisms to the banana cv. Dwarf cavendish, increased
phosphorus content in leaves and roots.
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Chezhiyan ef al (1999) showed that treating hill banana cv.
Virupakshi with inorganic fertilizers was effective in increasing bunch
weight. Alonso-Reyes et al. (1995) reported that the plant height of banana
cv. parricidal Rey which inoculated with Glomus fasicuiatun and Phosphate
mobilizing bacterium (MOSP pseudomonas fluoresces) was greatly
increased than that in control. Using biofertilizers and FYM as a source of
nitrogen requirements for Grand Nain banana plants may reduce the
environmental pollution resulted from using chemical nitrate fertilizers which
leached into the soil and transferred through the plants to the human or
animal and causes serious diseases.

The main purpose of this invesugation was to study the effect of
biofertilizer and farmyard manure (FYM) application on growth, yield, fruit
quality and leaf mineral contents of Grand Nain banana (Alten et af., 1998;
Ebrahiem and Mohamed, 2000).

MATERIALS AND METHODS

This investigation was carried out through two successive seasons
of 2001/2002 and 2002/2003 on Grand Nain cv. banana plants (Musa
cavendishii L.) grown in a private orchard at Manfalot, Assiut Goverporate,
Egypt. The main physical and chemical properties of the orchard soil are
shown in Table (1). The soil analysis was carried according to the methods
described in Chapman and Pratt (1961). This orchard was irrigated with
Nile water by the surface irrigation method. The experimental work was
conducted on the second and third ratoons. In both seasons, the mother
plants were removed and two off shoots were selected in each hole
(spacing of 3 x 3 m) in order to prepare those plants to carry out the
present experiment. Each treatment was represented by 8 holes distributed
in three blocks in a complete randomized block design, three holes of each
block received one of the following treatments:
1. The recommended nitrogen rate in the form of farmyard manure
(FYM) as 50 kg/plant/year (control).
2. 50 kg FYM + 1 L. biofertilizer/plant/year
3. 75kg FYM + 1 L. biofertilizer/plant/year
4. 100 kg FYM + 1 L. biofertilizer/plant/year
5. 50 kg FYM + 2 L. biofertilizer/plant/year
6. 75 kg FYM + 2 L biofertilizer/plant/year
7 100 kg FYM + 2 L. biofertilizer/plant/year
8 50 kg FYM + 3 L. biofertilizer/plant/year
9 75kg FYM + 3 L biofertilizer/plant/year
10 100 kg FYM + 3 L biofertilizer/plant/year
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Biofertilizer:

The biofertilizer were obtained from Microbiology Research Center,
Cairo Mircen, Egypt [EMCC], Fac. of Agric., Ain Shams Univ., Cairo, Egypt.
This biofertilizer (Pseudomonas fluorescents-putida) was used to inoculate
each plant (one ml of biofertilizer contain 107 cells).

Table (1). Some physical and chemical properties of the experimental

soils. _
Soil properties 0-30cm  30-60cm  60-90 cm
Particle-size distribution;
Sand % 24.0 21.8 19.7
Silt % 354 36.2 34.9
Clay % 40.8 42.0 454
Texture class Clay Clay Clay
Soil pH (Soil Paste) 7.34 7.38 7.41
EC (dS/m) 4.41 5.01 6.81
Soluble cations (meq/100 g soil}
Ca™ 0.75 0.68 0.82
Mg"” 0.67 0.75 0.94
Na*™ 1.98 247 2.43
K* 0.03 0.02 0.03
Soluble Anions (meq/100 g soil)
COy ~ -- - -
HCO; 0.29 0.28 0.20
o 1.55 1.83 2.20
SO, ~ 159 2.22 272
Organic matter content, % 215 1.80 1.32
CaC0; % 219 2.28 2.45
CEC, me;;!1ﬂg s0il 37.92 38.15 38.36

PGPR (Plant growth promoting rhizobacteria) are a commercial
mixture of microorganisms to the banana which added as a liquid
suspension.

Farmyard manure:

The chemical analysis of farmyard and manure was carried out
according to the methods described by Page et al. (1982). The chemical
properties of the farmyard manure are shown in Table 2.
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Farmyard manure (FYM) was added to surface soil followed by tillage
at the end of November, but the biofertilizer was added at the end of
January in form of solution from (1-3) L/4 trenches/plant/year. After adding
biofertilizer, surface irrigation was used directly in both season. Through
this study, vanious determinations were carried out as follows:

1. Vegetative growth:

After the emergence of the inflorescence (second week of August
2001 and 2002) pseudostem height (from ground level to the top of the
curve of the bunch stalk) and pseudostem girth (20 cm above ground level)
were number of green leaves was counted. Total leaf area (cm?) was
measured according to Ahmed and Morsy (1999) using the formuta:
LA =0.67 (L x W) + 107.15
Where L = leaf A - area W = width

2. Bunch and finger parameters:
At harvest time, bunch weight (kg), number of hands and fingers per

bunch, finger weight (g), finger length (cm) and finger diameter (cm) were
calculated.

3. Chemical properties:

After artifigial ripening, total soluble solids (T.S.S., %), total acidity
% (as g malic acid/100 g puip), total and reducing sugar %, and starch %
were determined according to A.O.A.C. (1995).

4, Leaf minerals contents:

At bunch shooting stage, leaf sample were taken from the third
upper leaf in the succession of leaves from the top of the plant as
recommended by Simmonds (1966) and adopted by Abou Aziz ef al.
(1987). Percentage of N, P and K were determined on dry weight basis
according to Wilde et a/. (1979).

Table g22 Some chemical grogerties of the used fam1¥ard manure.

Orgartic Organic Total mg/100 g Hg/100 g

Organic matter, carbon, Nitro- C/N
material Y % o ratio

o o gen 7o N =] K Mn Fe Zn
Farmyard

manure  14.00 812 050 16/1 145 50.10060 11.304.80 0.79
(FYM) .
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5. Statistical Analysis:

All the obtained data were tabulated and statistically analyzed
according to Snedecor and Cochran {1972) using L..S.D. test at 0.01 and
0.05.

RESULTS AND DISCUSSION
Vegetative growth:

The results presented in Table (3) indicate that increasing the
application rates of farmyard manure and biofertilizers showed significantly
increase in height and girth of pseudostem, number of green leaves as well
as leaf area with 100 kg FYM + 3 L. Bio. than other treatments during two
seasons. The paritine role of the biofertilizer, it could be attributed to the
role nitrogen fixing bacteria which supplied the soil and plants by the
available nitrogen to absorb and use of metabolism in the plant. Aiso, the
paritine effect of farmyard manure could be due to its content of N, P, K,
Mn, Fe and Zn (Table 2). The results are in harmony with Alvarez ef al.
(1993}, Soliman (2001) and El-Shenawi and Hassouna (2004).

Table (3). Effect of farmyard and biofertilizer rates on vegetative
_ growth of “Grand Nain “ banana plants.

E:fi??i:ﬁ;ﬂ (is'::;Jdostem girth No. of green leaves Leaf area
Treatments i (m?)

2002 2003 2002 2003 2002 2003 2002 2003
50 kg FYM pantiyear 250 251 700 720 9.7 10.3 21.7 23.3
S0kg FYM+ 1LBi0. 255 256 76 0 767 10.7 11.0 24.7 26.0
75kgFYM+ 1L Bio. 259 261 777 79.0 11.7 11.7 257 26.7
100 kgFYM + 1L Bio. 263 263 81.0 83.3 127 13.0 26.7 27.3
50 kg FYM + 2L Bio. 265 265 B2 3 850 13.7 14.0 280 28.3
7T9kgFYM+2LBio. 270 271 84 0 B6.7 15.0 153 28.7 29.7
100kg FYM+2LBio. 275 276 853 88 0 16.0 16.3 300 31.7
50k FYM+3LBio 282 252 B7 3 900 153 16.7 N3 333
75kgFYM+3L Bio. 288 292 897 927 17.7 18.0 323 353
100kg FYM+3 L Bio. 256 295 917 95.0 18.3 18.7 33.7 36.3
L.SDaos 3.40 2.97 181 1.54 1.34 0.80 0.92 1.57
LS.Dow 4.70 4.07 248 21 1.84 1.10 1.27 218
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Yield characters:

Data in Table (4) indicated that application of farmyard manure and
biofertilizer (100 kg FYM + 3L. Bio.) to banana plants caused significant
increase on ;yield characters in the two seasons. Bunch weight, number of
hands/bunch, number of fingers/bunch, finger weight, finger length and
finger diameter. It could be concluded that bio- and organic fertilizers
treatments promote the production banana plants. Once roots emerge at
seedling germination and are colonized by N2-fixing bacteria energetic path
way such as glycolsis and conversion of conjugate (IAA) to active (I1AA) are
stimulated also, the nitrogen fixing-bacteria may increase the synthesis of
the endogenous photohormones i.e. (1AA), (GAS) and (CKS) which play an
important role in formation of or big active root system allow more nutrients
uptake and hence may promote photosynthesis and transiocation as well
as accumulation of dry matter within different plants and hence increased
the number of hands/bunch and finger weight. These results are agreement
with Smith (1998), Chezhiyan ef a/. (1999), Abd EI-Naby (2000), Geetha
and Nair (2000), Magda (2002 and El-Shenawi and Hassouna (2004).

Table (4). Effect of farmyard manure and biofertilizer rates on yield properties
of “Grand Nain “ banana plants.

Treatments Bunch weignt (kg) ’:3”;: hands "No.of finger/ bunch Finger weight (g) Finger length {cm) f;r;g;er diameter
2002 20012002 200 20022003 2002 20032002 2003 20027003
;Da;%y';:':” 23 213 97 103 1483 1550 840 857 143 147 2§ 270
VgAML 200 113 117 183 1607 670 880 147 153 290 300
DEFM=1lag 243 17 120 %33 1663 890 910 153 163 328 340
103;9 FM+1 260 263 123 127 1733 1757 910 927 157 167 340 363
g‘;f‘gm"’“m B3 127 133 1783 1813 917 943 163 170 353 373
W@FYM*2log7 307 133 137 1850 1877 %40 %0 167 180 367 380
WaPM*2917 37 w3 10 @7 13 95T 3 73 197 373 390
DIFMr3lye 30 143 40 200 2090 1013 1040 177 210 420 433
PRPMrIlas 370 147 150 200 2200 1057 1080 183 217 450 463
W FM3 390 307 150 150 233 270 1127 143 03 227 AT 483

LSDass 1.37 118 091 059 822 530 249 181 104 124 011 23
L.S.D.oet 1.88 1.51 124 081 127 727 342 243 143 170 015 3.15

Vol. 10 (3), 2005 784



I. Adv. Agric.Res. (Fac. Agric. Saba Basha)

Fruit chemical properties:

Resuits in Table (5) declared that the total sugars, starch, acidity
and total soluble solids significantly increased by increasing the rates of
biofertilizer and farmyard manure in both seasons but the reducing sugars

was decreased by increasing the rates of biofertilizer and farmyard manure.
Thus, the lowest organic fertilizer increased reducing sugars through
increasing gross sugar content and lowering impurities. These results are in
accordance with that obtained by Chezhiyan et al. (1999), Joo et al. (1999),
Abd EF-Naby (2000}, Abd El-Aziz (2000) and Magda (2002).

Table (5). Effect of farmyard manure and biofertilizer rates on fruit chemical
characters of “Grand Nain “ banana plants. )

Total  sugars Reducing  sugars .
(%) (%) Starch (%) Acidity (%) T.8.8.

Treatments -

2002 2003 2002 2003 2002 2003 2002 2003 2002 2003
g&w’;‘;‘aarwww.zs 1476 720 760 132 137 029 030 1530 1570
N F™ *1627 1667 687 700 141 152 031 032 1600 1670
PPHXaFYM* 11667 1700 650 673 147 1.5 032 034 1670 17.00
:OLOB'i‘g FYM +.683 1720 623 640 157 165 034 035 1800 17.70
i’osfg FYM+2.,50 1820 600 610 166 180 034 036 1900 2000
TXGFYM* 21826 1943 593 600 176 187 035 037 2000 21.00
SRS FYM * 8% 1973 573 583 184 200 036 039 2070 21.00
OKOFYM+ 31973 2020 540 557 189 233 040 042 2120 2200
PPAGFYM* 32197 2210 520  52F 197 283 042 043 2230 2300
e FYM *2290 2373 500 510 203 263 044 045 2300 2370
LSDow 059 Q57 017 - 021 012 094 0016 0017 126 126
LSDos 081 078 027 029 017 129 0022 0024 173 173
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Leaf mineral contents:

Results in Table (6) revealed that increasing the rates of farmyard
manure and biofertilizer were associated with a gradual and significant
increase in the percentage of N, P and K in the leaves of Grand Nain
banana in both line. These results were similar Soliman (2001); Magda
(2002} and El-Shenawi (2000).

Table (6). Effect of farmyard manure and biofertilizer rates on N, P and K
concentration of “Grand Nain ¥ banana plants grown in clay soil.

et —

Nitrogen (%) Phosphorus (%) Potassium {%)
Treatments

2002 2003 2002 2003 2002 2003
50 kg™ plant year  2.63 250 0 0.20 2.04 2.08
50kg FYM + 1 L Bio.  2.87 267 0.22 0.22 2.05 2.07
75kg FYM+ 1L Bio.  2.97 283 0.24 0.26 2.23 2.30
100 kg FYM + 1L Bio.  3.30 3.10 0.26 0.29 2.28 235
50kg FYM+2LBio,  3.13 3.17 0.22 0.23 2.05 2.08
75kg FYM+ 2L Bio.  3.21 3.27 0.25 0.27 2.26 2.28
100kg FYM + 2 L Bio.  3.27 333 0.26 0.29 227 2.37
50kg FYM+ 3L Bio.  3.33 340 0.22 0.23 2.13 2.08
75kg FYM + 3 L Bio.  3.40 3.47 0.23 0.26 228 237
100kg FYM + 3L Bio.  3.50 353 0.27 029 2.37 2.41
L.S.D.00s 0087 014 0.011 0107 0.054 0.071
L.S.Dom 0.013 013 0.015 0147 0.074 0.087
CONCLUSION

Biofertilizer and FYM increased the vegetative growth, yield, chemical
properties (quallty) and leaf mineral content (NPK) of Grand Nain banana.

It will keep out environment clean, decreasing the environment
pollution and fertilizers lost from applying high fertilizer rates.
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