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ABSTRACT
The influence of biofertilization with nitrobiene at e+, Y+

and Y. . g/tree, phosphorene at ¢, v+ and Y. g/tree and potassine

atye.,e..and ... ppm on leaf mineral content, yield, physical
and chemical properties of Ewaise mango fruits were studied
during Y« +«4 and Y.\ . seasons.

Results showed that all biofertilizers were very effective in
enhancing the nutritional status of the trees, yield, physical and
chemical characters of the fruits. The best results with regard to
nutritional status of the trees, yield and fruit quality were obtained
when Ewaise mango trees were biofertilized twice with nitrobiene

at Y. . g/tree or phosphorene at ¥. g/tree and once or three times
with potassine at Y+« + ppm.

INTRODUCTION
Biofertilization of fruit crops drew the attention of pomologists
and in the last few decades became an effective alternative to chemical
fertilizers. Biofertilizers are very safe for human, animal and
environment (Abd-Elmotty et al., Y341). Nitrobiene is a biofertilizer
product contained beneficial bacteria which live in soil as autotrophy
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and has the ability to fix atmospheric N in their cells. Phosphorene is
a biofertilizer product containing phosphate solubilizing bacteria it
play a fundamental role in converting the fixed form to be soluble
ready for plant nutrition. Breakdown of organic soil matter by
microorganisms is associated with an increased COy production that
possibly increases the solubility of soil phosphate (Quastel, Y 31e),

Application of biofertilizers i.e. nitrobiene (Subba Rao, Y3A¢ and
Ahmed et al., Y34Y). Phosphorene (Kurtsidze, ‘4A¢; Boutros et al.,
YAAY; Haggag et al., Y4%e and Ahmed et al., Y3%°a & Y34ep and
potassine (Banik et al., Y34y and Abd-Elmotty et al., Y337) were
favorable in improving growth, nutritional status of the trees, yield of
as well as physical and chemical characteristics of different fruit crops.

The present study was designed to elucidate the beneficial effect
of using three biofertilizers namely nitrobiene, phosphorene and
potassine on Ewaise mango trees.

MATERIALS AND METHODS

This study was conducted during the two successive seasons of
Y«+dand Y-V seasons on Ewaise mango trees (Mangifera indica L.)
planted in a private orchard situated at Sahel-Salem district (EI-Aml
Farm), Assiut Governorate. Thirty healthy and uniform in vigour Y-
years old Ewaise mango trees onto seedling rootstock and planted at
YxXY m. apart were selected. Soil texture is loamy and analysis was
done according to the standard methods outlined by Wilde et al.
(Y¥A°) and the data are listed in Table ).

Table v: Some physical and chemical properties of soil (+-4+ cm
deep) of the experimental site.

Soil property Value*
Sand % AT
Sllt 0/0 0.%
Clay % Ao
Texture grade Loamy
pH V.A
EC (dSm™) V..o
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CaCO. % £.Vy
O.M. % Yoo
Total N % Y
Soluble P (ppm, olsen) °.¥.
Soluble K (ppm, ammonium acetate) FAY.Y.

* Each value represents the mean of v samples.

-Yav-




E. S. Boshra et al.

The experiment included ) + treatments:
Y- Control (No added biofertilizer).
Y- Addition of Nitrobiene at ¢+ g/tree.
Y- Addition of Nitrobiene at - + g/tree.
¢~ Addition of Nitrobiene at ¥+ + g/tree.
°-  Addition of Phosphorene at © g/tree.
1- Addition of Phosphorene at )+ g/tree.
Y- Addition of Phosphorene at Y+ g/tree.
A- Foliar application of Potassine at Yo+ ppm.
i-  Foliar application of Potassine at ¢+ + ppm.
V+- Foliar application of Potassine at Y+ + + ppm.

Each treatment was replicated three times, one tree per each and
received the half recommended rate of mineral fertilization of
ammonium sulphate, super phosphate and potassium sulphate (1Ye,
©«vand -+ gltree, respectively).

Nitrobiene contains two non-symbiotic nitrogen-fixing bacteria:
Azotobacter chrococcum and Azospirillum barasilence carried on peat
moss, vermiculite and plant charcoal (Shalan et al., Y+«+)). It was
applied twice at Y© March and Ye April around each tree.

Phosphorene contains phosphate dissolving bacteria Vesicular
Arbusular Mycrorrhiza and Silicane bacteria (Abd-Alla et al., Y+ +)).
It was applied once which @, Y+ or Y+ g/tree was mixed with %2 kg
super phosphate before application and the mixture was broadcasted
around each tree ()* week of February).

Potassiene (Y+7 K:O) at Ye:, o+« and Y+«++ ppm was sprayed
three times: after full bloom, after fruit setting and Y+ days later.

In late July at each seasons, samples comprised from twenty
leaves of six month old from non-fruiting shoots were selected at
random from each replicate to determine N%, P% and K% content
according to Wilde et al., (Y 1Ae).

At harvest time according to the prevailing conditions (mid
August), yield expressed in weight (kg) and number of fruits per tree
was recorded.

-YaA-
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To study the fruit quality, five fruits at uniform stage of maturity
were picked at random from all directions of each tree (replicate) just
before harvest of each season. All fruit samples were tested for
physical and chemical characteristics as follows:

The physical characteristics included:
a) Fruit weight (g) b) Seed weight (g)  c) Pulp/seed ratio
The chemical properties included:

a) Total soluble solids percentage (TSS%) was estimated by
using the hand refractometer.

b) Total acidity was determined by direct titration against *.)
N NaOH using phenolphthalein as an indicator and
expressed as citric acid/Y++g fruit pulp, according to
A.0.A.C. (Y3Ae),

c) Ascorbic acid content as mg vitamin C/)++g fruit pulp
was evaluated using of Y,%-dichlorophenol indophenol as
outlined in A.O.A.C., Y9Ae,

Complete randomized block design was followed.

All data obtained were statistically analyzed according to Mead
et al. (Y43Y) using L.S.D. test to recognize the significancy between
various biofertilizer treatments.

RESULTS AND DISCUSSION
Effect of biofertilization on leaf minerals content:

It is clear from the data in Table Y that biofertilization through
using nitrobiene at ©+ to Y+ + g/tree, phosphorene at ©.+ to Ye.+ g/tree
and potassine at Yo+ to )+ + « ppm significantly stimulated percentages
of N, P and K in the leaves of Ewaise mango trees comparing with
control trees. The increase in these macronutrients was associated
with increasing the rates of nitrobiene, phosphorene and potassine.
Meaningless promotion on these elements was observed using the
higher two levels of nitrobeien (Y« + and Y+ g/tree), phosphorene () -
and Y e g/tree) and potassine (°++ and Y+ ++ ppm).

The beneficial effect of these biofertilizers on increasing the
availability of nutrients through reducing soil pH and increasing
organic matter could resulted in enhancing these nutrients. These
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results are in agreement with those obtained by Abd E-Moumen
(Y44¢), Haggag et al. (Y44¢), Ragab (Y444) and Abd-Elmotty et al.

(Y:+2).

Table Y: Effect of biofertilization with nitrobiene, phosphorene
and potassine on leaf minerals content (%) of Ewaise
mango treesin Y..4 and Y.\ . seasons.

- - . 0, 0, p)
Biofertilization N% P% K%
Yoo Yo | SN Yo Yoo Yo
Avg. Avg. Avg.
treatments X . 91 i 9 . g
Contr0| VAN A e AV e NY Y AR - A X L U

Nitrobiene at ¢« g/tree IR Y BBZYERAA BN M BB RN BN A BN A AT
Nitrobiene at Y« g/tree [Y.o¢ [y v [viov ey [ odA v Ao VA] v
Nitrobiene at Y« g/tree [ V.4« [V AY [y Aoy [oive [ oovw| AN cLdg ] 9
Phosphorene at o g/tree [y aY [y.enfyovafove [ vA]eva]ian]ian] o4,

Phosphorene —at Y« | V.Y [ 0¥ XY [ aore | oore [ o¥y oo [0 8A] 484
g/tree
Phosphorene at Y. [y.ory[yorafyoreforaf e ora oA o] ey
g/tree
Potassine at Yo+ ppm IR R AR BN R BN EE R N R B R RV B TN
Potassine at ¢+« ppm VYA YA A T Y YA Y| e

Potassine at v+« + ppm YPALY YNV e e NS e YR YYA[YYY LYY

LSD at ¢/ Y[y TS XN IRX

Effect of biofertilization on yield attributes:

Data of yield expressed in weight (kg) and number of fruits per
tree of Ewaise mango trees in response to biofertilization with
nitrobiene, posphorene and potassine are presented in Table Y. Yield
and number of fruits per tree were positively affected by
biofertilization the trees with nitrobiene, posphorene and potassine.
Biofertilization significantly improved the yield of Ewaise mango cv.
than the control. Increasing levels of nitrobiene from -« to Y-+ g/tree,
phosphorene from ©.+ to Ye.+ g/tree and potassine from Yo« to Y+«
ppm was followed by a gradual promotion on yield and number of

N
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fruits per tree. Significant differences on yield were observed between
all levels and concentrations of the three biofertilizers. The best results
were obtained with using potassine biofertilizer.

The essential role of K on enhancing growth and total
carbohydrates synthesis that was responsible for producing more
flowers could explain the present results. The positive action of
biofertilization on stimulating the uptake of essential nutrients,
building organic foods and enhancing growth characters could explain
the present results. These results are in agreement with those obtained
by Abd EI-Moumen (Y24¢), Shata et al. (Y%47) and Abd Elmotty et
al. (Y++9).

Table ¥: Effect of biofertilization with nitrobiene, phosphorene
and potassine on No. of fruit/tree and yield (kg/tree) of
Ewaise mango treesin Y. .4 and Y.\ . seasons.

Biofertilization No. of fruit/tree Yield (kg/tree)
treatments Youd [Yoro| Avg. [ Yeea | Yor. | Avg.
Control Yaov YA YA [ evae [ raLt gy oA
\d .

Nitrobiene at ¢« g/tree YO [ Yur | Yeaw [ee AV [ EY.VY

Nitrobiene at Y+« g/tree | YYASR[ YV o [ YV 6.¥ [€4.6Y [ €9.0Y | €AY

Nitrobiene at Y.« g/tree |[Y¥a.4| YY¢. [ YFY. ¥ [ov.Ve[ow v v 0. AY

Phosphorene at @ g/tree [ Y ..o Yao. | YaVv.y [¢¢.¥ ey nn[ey. ¢y

Phosphorene at V.« g/tree [Y«Y.%[ Y4V, [ 144.4 | ¢ AA|£Y.AY | £ A0

Phosphorene at Y. g/tree [YYa.V| YAY. [ Yy9.. [€V.e1|é0.aY[£¢.49
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v .

Potassine at Yo+« ppm YYTAL YA YYRLY [ AN [EVLaE AL
y .

Potassine at ¢+« ppm YN[ YYAL | YYaLa fev i oy e Ay
A .

Potassine at v+« « ppm YELA[YFUL | Yér.o [eo iofor.nrfot.ve
Y .

LSD at o/ A4 V.A Y.or | Y.4A

Effect of biofertilization on physical and chemical properties of the
fruits:

Data in Tables ¢ and © clearly show that biofertilization with
nitrobiene, phosphorene and potassine resulted in improving fruit
quality in terms of increasing fruit weight, pulp/seed ratio, total
soluble solids % and vitamin C content (mg/‘++ g pulp) and
decreasing total acidity % compared with the control.

Significant differences on fruit quality were observed among all
rates of each biofertilizer. The effect of biofertilization on enhancing
the accumulation and translocation of carbohydrates in fruits was
accompanied with accelerating fruit maturity.

The promotion on fruit quality in response to biofertilization was
supported by the results of Abd EI-Moumen (Y42%¢), Banik et al.
(Y44Y) and Abd EImotty et al. (Y +°).

Table ¢: Effect of biofertilization with nitrobiene, phosphorene
and potassine on some physical properties of Ewaise
mango fruitsin Y« .4 and Y.\ . seasons.

Biofertilization Fruit weight (g) | Seed weight (g) Pulp/seed ratio
treatments Yord Yoy JAvg. [Yered] Yoy JAvg. [ Y eq] Yoy [ Avg.
Control L R DO KON RTrY KT TR 2 ENE A RN ER X
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v o 1

Nitrobiene at ¢+ g/tree N A A AN AR AR AN AN AN R T RN N
\ A .

Nitrobieneat Y.« g/tree [YVYF. [ YV [ YVYE [ YRV | Y4 [ YU A6 e [Roev
A 1 \

Nitrobiene at Y. g/tree | YAV | YVa. [ YAA [ Yv.y | yvio | yv.g [tow [ vy [T
v v v

Phosphorene at ¢ g/tree [ Y« . [ Yo A [ YoV [ YV YVLALYV.Y [ R.Ya ]y [
° % \

Phosphorene at Y. [Yyy. [yar [y v | yviaryvia|yv.a[qon [rvy [y

gltree q v \

Phosphorene at Y. [Yyé. [Yve [ ¥ro [ YAl Yvoe [ yaa [ 1Ay [ na A

gltree A v v

Potassine at Ye . ppm AR AR RARTE R AP KA B B AN IR SRR I 08 L 8 L OR 0
\ 4 .

Potassine at ¢+ + ppm avof vl yana v yvay prvey e [ vy [ 1
¢ \ A

Potassine at \ + « » ppm Yy vy fyva [ yvia yvav | YVOA LAY [ RLaA [ 1aen
o Y 4

LSD at o Ay | VA CAY ] va V[ aava

Table o: Effect of biofertilization with nitrobiene, phosphorene
and potassine on some chemical properties of Ewaise
mango fruitsin Y+ .4 and ¥+ . seasons.

V.C

. A o I
Biofertilization TSS% Total acidity % | /g pulp)
treatments

Yool [Yaro AVg Yool [ Yoo AVg Yool | Yero AVg

Control AL YAV [ AAA ] vo | vl ven [ e [ e ] g0 A
! ¢ °

Nitrobiene at ¢« g/tree LGP B IR DO IR C DRI IOF VN IPOF AN EPUE AN IFF AV IS V- I O
v v o
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Nitrobieneat Y+« g/tree | V4.4 [ Ya.V [ Ya.A [ v6g | v6Y | vty | tow | £6. A g0,
\ \ )

Nitrobiene at Y+ g/tree [ Y..o [ ¥, Youv [ ey | aey [ ey | evie [ EAY | EA,
\ ¢ v

Phosphorene at ¢ g/tree 141 [ Ve Ya.0 | etV [ aage | g gL [ EVLE ] €N,
v ° ¢

Phosphorene at \ » g/tree | Y..¢ | ¥. Yoor [ ey ara [ e | EVA | EALY | EA.
\ . )

Phosphorene at Y. g/tree | YV.Y [ Y. Ao ¥ A ey Ay | EALA | €8
v v °

Potassine at Yo+ ppm Yoy AT IR AR 7N IR LN I 7 RV IF X TR B IE N
1 ! i

Potassine at ¢+ + ppm AR TN IR AT S A AWV B L O (L 2 L 7 T IO N IR 3
. ! v

Potassineat v+« « ppm \AE A Y err | ey [ vy [erv | evy | oy,
° v £

LSD at o/ .. .. vt et LAY
v \

Vg




Response of ewaise mango trees to some biofertilizers

REFERENCES

Abd EI-Moumen, M.R. (Y44 ¢): Response of Balady mandarin trees
(Citrus reticulata Blanco) to pollination and fertilization
with phosphorus and magnesium. M.Sc. Thesis, Fac. of
Agric., Minia Univ. , Egypt.

Abd-Alla, AM.; F.A. Rizk and S.M. Adam (Y:+)): The
productivity of pepper plants as influenced by some
biofertilizer treatment under plastic house conditions. Bull.
Fac. Agric., Cairo Univ. , oY (£): 1Ye-1Y4,

Abd-Elmotty, E.Z. and M.I.F. Fawzy (Y- +¢): Response of Zebda
and Langra mango trees to some biofertilization treatments.
J. Agric. Sci. Mansoura Univ., Y+ (1): Y¥¥)-¥yey,

Ahmed, F.F.; A.M. Akl; F.M. EI-Morsy and M.A. Ragab (Y44V):
The beneficial of biofertilization for Red Roomy grapevines
(Vitis vinifera L.). Y- The effect on growth and vine
nutritioinal status. Annals Agric. Sci., Moshtohor ¢ (V):
YYY-NYY

Ahmed, F.F.; M.A. El-Sayed; H.M. Eshbah and M.R. Abdel-
Mumen (Y44¢a): Physiological studies on the effect on
some insect pollination and fertilization with phosphorus
and magnesium treatments on Balady mandarin trees
(Citrus reticulata Blanco). Y- The effect on leaf area and its
chemical composition, flowering, fruit set and preharvest
fruit dropping. J. Agric. Sci. Mansoura Univ., Y+ (£€): VY,

Ahmed, F.F.; M.A. El-Sayed; H.M. Eshbah and M.R. Abdel-
Mumen (Y44¢eb): Physiological studies on the effect on
some insect pollination and fertilization with phosphorus
and magnesium treatments on Balady mandarin trees
(Citrus reticulata Blanco). Y- The effect on yield and fruit
quality. J. Agric. Sci. Mansoura Univ., Y+ (£): YVY),

Association of Official Agricultural Chemists (Y4A#¢): Official
Methods of Analysis (AOAC). Y¢™ ed. pp. £9¢-0).,

Benjamin Franklin Station Washington , DC , USA , pp.
£€9.-0) .,

Yoo



E. S. Boshra et al.

Banik, B.C.; S.K. Sen and T.K. Bos (Y44V): Effect of different
levels of nitrogen, phosphorus and potassium on growth,
yield and quality of mango cv. Fazli. Environment and
Ecology Yo (Y): Y14-YV)  India.

Boutros, N.B.; M.A. Azazy and M.S. Mohamed Saber (Y4AVY): The
combined effect of soil conditioners and biofertilizer on
growth and nutrient uptake by citrus seedlings as nursery
stage. Egypt . J. Soil Sci., YV (¥): V¢4,

Haggag, L.F.; M.A. Azzazy and M.A. Maksoud (Y44¢): Effect of
biofertilizer phosphorene on phosphorus content and dry
matter of guava seedlings growing in sandy soil conditions
with composted town refuse. Annals Agric. Sci., Y4 ():
Yé¢o-Yoo,

Kurtsidze, T.D. (Y4A¢£): Development of phosphate dissolving
microorganism in the rhizosphere of tea and mandarin
plants under effect of organic fertilizers. Soil Agric. Sci.,
No. o, AY,

Mead, R.; R.N. Currow and A.M. Harted (Y%4Y): Statistical
Methods in Agriculture and Experimental Biology. Y™ ed.
Chapman & Hall, London .

Quastel, J.H. (Y41%¢): Soil metabolism. Ann. Rev. Plant Physiology,
YUY VoY e

Ragab, M.A. (Y444): Effect of some biofertilization on growth and
uptake of some nutrients in chemlali olive transplant. Minia
J. Agric. Res. & Develop., Y4: £0-10,

Shalan, M.N.; T.A. Abd-Ellatif; S.G.l. Soliman and E.O. El-
Gaawwas (Y++)): Effect of some chemical and
biofertilizer treatments on Roselle plants (Hibiscus
sabdariffa, L.) plants. Egypt . J. Agric. Res., Ya: 0AY-1.1,

Shata, S.M.; D.M. Ahmed and B.N. Botrous (Y%4%): Nutritional
status, growth and fruiting of some mango varieties as
affected by some fertilizer regimes. ¢™ Arabic Conf. for
Hort. Crops. EI-Minia, Part 11, Pomology, Y+eV-Y V),

Subba Rao, N.S. (Y4A¢): Biofertilizer in Agriculture. Oxford, IBM
Company, New Delhi .

B i P



Response of ewaise mango trees to some biofertilizers

Wilde, S.A.; R.B.; Corey; J.G. and G.K. Vioget (Y4A¢): Soil and
Plant Analysis for tree culture. Y™ ed. Oxford, 1BM
Publishing Co., New Delhi , pp. 3¥-) 1,

et guoud) 8 ool piamdd pud aad) 92U o] Praloniaat
pae— Bpall —dae bl Gl 3K 5e — bl Cisay agae

oald Gl A Hall "Gagss! cilia sadlall jladl Ao Al sda sl
Gldg Yot s ¢ Youd cplliia Cpauge A Jagiud Adiilaay sl Jabliw Adhaiay
Yoo o VYo 0 dwwﬁ\?\mgémiw\ﬁufuumu*
¢ You Jamay Cpemlipdly adfaba Yo ¢ Vo0 0 Jaaay () shmgilly 5 adi/al
udbaﬁbdg“b:\l)ﬂ@w\%ﬂ\@:w\gé;};\~~~ ¢ O
comgad) sadlall Ll dpibasslly dplall

o 1an Allad culs gt Baaud) apan of Lgale Juaniall milidl) cylif s
Sl Ailasslly Al Gailuadlly Jg—anally oS 4B A pas
L) gadlall

D=l A0k ) G e gl Joiad) o Jgand) (Sa) 21
Lisas B a3 A Guygnll sadlall Slacdy jLaill agad) (ailiady J suasalls
e B el B gia e s Jaray Gaalisd) aladiud g Baaly Bye Bl Al

“Yeve



