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ABSTRACT

This study was carried out during Y+« and Y+ seasons to
examine the effect of using the recommended N (¢¢ kg N/ fed.)
either completely via mineral N or Ye to Y¢ % mineral N form
besides Y¢ to Ve % compost enriched with the four microrganism
strains namely B. polymyxa, Actinomyces, Spirulina plantensis and
EM on growth, seed yield and quality of sunflower cv. Giza- Y+ Y.

Results showed that using ¢+ to Y % mineral, N plus Y¢ to
¢+ 9% compost enriched with any of the four microorganisms was
very effective in enhancing growth, yield and its components
compared with using N through mineral form at Ve to Y++ %
without compost or when mineral N was applied at Y¢ % even
with the application of compost enriched with the investigated
biofertilizers. The promotive effect of the four microorganisms
with compost on the previous parameters could be arranged
ascendly as follows, actinomyces, B. polymyxa, Spirulina plantensis
and EM. A great decline on growth traits, yield and vyield
components was observed with using Y¢ % mineral N regardless
the organic biofertilization.

The best results in yield and its component of sunflower cv.
Giza- Y+ Y were obtained when using the recommended N (£° kg
N/ fed.) via ¢+ % mineral form plus ¢+ % compost enriched with
EM.
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INTRODUCTION

Sunflower (Helianthus annuus, L.) belonging to the family
composite, is a major oil seed, used for the production of edible oil. It
is considered as one of the four important annual crops in the world
for edible oil. Seeds of sunflower contain Y¢ — €3 % oil. The cake
contains Ye — Y % protein which is mostly fed to livestock because
of its high biological value. Sunflower seeds are eaten as salted whole
seeds and as roasted nut meats. Oil is characterized by its high content
of unsaturated fatty acids such as oleic and lenoleic which represent
4+ % of the total fatty acids that are responsible for reducing blood
cholesterol levels (Saleh et al., Y+ +A).

Organic agricultural practices aim to enhance biodiversity, biological
cycle and soil biological activity so as to achieve optimal natural system that
are socially, ecologically and economically sustainable (Karmakar et al.,
Y+ V). Excessive nitrogen fertilization of sunflower not only generates the
environmental risk but it may also affect the grain quality, decreasing its oil
content and reducing yield through an increase of plant lodging (Schemer et
al., Y++Y). Soil microbes play an important role in many critical ecosystem
processes, including nutrient cycling and homeostasis, decomposition of
organic matter as well as promoting plant health and growth as
biofertilization (Han et al., Y+ + V). Certain strains are referred to act as plant
growth promoting rhizobacteria, which can be used as inoculant
biofertilizers (Kennedy et al., Y++£). These bacteria include species of
Azotobacter, Azospirillum and Bacillus polymyxa, they provide direct and
indirect effects on plant growth and pest resistance (Nelson, Y-+ £). Using
actinomyces and algae is beneficial in this respect. In recent years,
biofertilizers have emerged as a promising component of integrating
nutrient supply system in agriculture. One whole system of agriculture
depends in many important ways, on microbial activities and there appears
to be a tremendous potential for making use of microorganisms in
increasing crop production. Microbiological fertilizers are considered an
important part of environment friendly sustainable agricultural practices
(Bloemberg et al., Y+++). The selection of compost management depends
on environmental regulations for preventing pollution of land, water and air
(Karmakar et al., Y+ V). In this field, many experiments were conducted to
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study the effect of biofertilizers alone or in combination with other chemical
fertilizers (Ram Rao et al., Y+ +V and Seema et al., ¥+ * +). Sunflower gave a
higher yield and better fruit quality from combination of organic compost
along with chemical fertilizer (Dayal and Agarwal, Y33A),

EM, (effective microorganisms) contains more than 1+ strains of
microorganisms specially photosynthetic bacteria, Rhadopseudomonass
plustris, Rhadobacterphaerods lactic acid bacteria, Lactobacillus planteru,
Lactobacillus case, Streptococcus lactis, yeast namely Saccharomyces
cerevisiae and others like microhiza (Chelaetal., Y34Y)

Application of N through all sources was found by many authors
to enhance yield quantitively and qualitatively of field crops (Chela et
al., Y44Y; Dayal and Agarwal, Y33A; Ramesh et al., Y119; Ghani et
al., Y+++; Gorttappeh et al., Y+ +; Nanjundappa et al., Y+ +); Saeed et
al., Y++¥; Khalig, Y-+ ¢ Saleh et al., and Akbarietal., Y+ V).

The aim of the present studying was testing the effect of different
proportions of mineral and compost enriched with some microorganisms
on the growth seed yield and quality of sunflower cv. Giza- ) - V.

MATERIALS AND METHODS

This field experiment was conducted in a private field located at El-
Kawamel village, near Souhag district, Souhag Governorate on Sunflower
(Helianthus annuus, L.). Soil samples were taken at random from the
experimental field area at depth of Y+ cm. before sowing for both
mechanical and chemical analysis (Table ). Analysis of the soil was done
according to Cottenie et al., (Y AY),

Table Y: Analysis of the tested soil:

Constituents Values
Sand % (g0
Silt % 1Yo
Clay % A
Texture : Clay
pH (Y:Y.° extract) V.00
E.C (V: Y.® extract as mmhos/ Y cm Y¢° C) DA
O.M. % DA
CaCOr % AR
Total N % D0l
Available K (ammonium acetate, ppm) (Yo
Available P (Olsen method, ppm) A
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Sunflower cv. Giza )Y seeds were sown in the first week of
May during Y+Y) and Y)Y seasons. Each experimental unit included
six ridges ©+ cm apart and ¥ m long, resulted an area of Y m' (/Y-
fed.). seeds were sown on the ridges in hills Y+ cm apart. One plant
per hill was maintained at Y — ¢ leaf stage of the plant (nearly Y\ days
after sowing). The normal procedures of organic practices were done
as usually in sunflower fields.
The present investigation involved the following fourteen
treatments from in randomized complete blocks with four replicates as
following: -
Application of recommended N fertilizer (¢° kg/ fed), ) + + % mineral N.

Application of Yo % of recommended mineral N.
Application of Ve % of recommended mineral N plus Yo
enriched with Bacillus polymyxa at rate of +.° tons/ fed.

. Application of Ve % of recommended mineral N plus Y°

enriched with actinomyces at rate of +.°Y ¢ tons/ fed.

. Application of Yo % of recommended mineral N plus Y°

enriched with Spirulina plantensis at rate of +.¢V tons/ fed.

. Application of Yo % of recommended mineral N plus Y°

enriched with EM at rate of +.¢Y tons/ fed.

. Application of ¢+ % of recommended mineral N plus °-

enriched with B. polymyxa at rate of ).+ ton/ fed.

. Application of ¢+ % of recommended mineral N plus °-

enriched with actinomyces at rate of ).+ ¢ tons/ fed.

. Application of ¢+ % of recommended mineral N plus °-

enriched with Spirulina plantensis at rate of +.%¢ ton/ fed.

. Application of ©+ % of recommended mineral N plus ©+

enriched with EM at rate of +.A% ton/ fed.

. Application of Y° % of recommended mineral N plus Vo

enriched with B. polymyxa at rate of . tons/ fed.

. Application of Y° % of recommended mineral N plus Ve

enriched with actinomyces at rate of Y.eV tons/ fed.

. Application of Y° % of recommended mineral N plus V@

enriched with Spirulina plantensis at rate of ).¢) tons/ fed.

. Application of Y° % of recommended mineral N plus Vo

enriched with EM at rate of Y.Y4 tons/ fed.
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Mineral N source i.e. ammonium sulphate (Y:.7 % N) was
divided into two equal doses the first applied at Y\ days after sowing
and the second at one month later. Compost enriched with the four
microorganisms was added once at sowing time. Enriched composts
were prepared (three weeks before use) by adding ©+ ml from Bacillus
polymyxa containing Y+ x Y+  cells actinomyces, S. plantensis
containing Y+ x Y+ cells and EM for Y-+ kg compost for preparing
compost enriched with B. polymyxa, actinomyces, S. plantensis and
EM, respectively. Data in Table (Y) show the chemical analysis of the
different enriched composts.

Table Y: Analysis of the different enriched composts:

Values
Types of compost N % (?)/l:/l P9 | K%
Compost enriched with Bacillus polymyxa YA Y40 | 284 | Y,
Compost enriched with actinomyces Y.t L o Y
Compost enriched with Spirulina plantensis Y.ve Yoo g0 A0
Compost enriched with EM Yo Yo . ¥ o

At harvest a sample of five plants from every plot were chosen at

random to measure the following characters:-

V. Plant height (cm.).
Stem diameter (cm.).
Head diameter (cm.).
Head weight (gm.).
Number of seeds/ head.
Seed index (gm.).
Seed weight/ plant.
Seed yield/ fed.
4. Straw yield/ fed.
V +.Shelling percentage.
V). Oil percentage, (according to A.O.A.C., Y449),
VY. Oil yield/ fed.
VY. Protein percentage, (according to Hymowiz et al., Y4VYV).
V¢, Chlorophyll a (mg/ g. F.W).
Ve Chlorophyll b (mg/ g. F.W).
V1. Carortenoids (mg/ g. F.W).

> <L A 0 14 «
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Chlorophylls a and b and carotenoids were determined according
to (Moran, Y 4AY),

Statistical analysis was carried out according to Mead et al.,
(Y44Y) using new L.S.D (revised) at -.+° for comparing among the
different treatment means.

RESULTS AND DISCUSSION
V- Growth characters:

It is clear from the data in Table (V) that fertilized of sunflower
plants with (¢¢ kg N/ fed) through ©+ to Y°© % mineral N form besides
Yo to ©+ % compost enriched with any of the four microorganisms
significantly resulted in enhancing the two growth characters namely
plant height and stem diameter in relative to using mineral N at Ve to
Ye+ 9% or when mineral N was added at Y % even with using
enriched composts. The promotion was significantly associated with
reducing mineral N from Y+« to ¢+ % and at the same time increasing
percentages of enriched compost from .+ to ¢+ %. A significant
reduction on these growth characters was observed with using Y° %
mineral N besides different enriched composts. Significant differences
on these growth characters were observed among most N
management. Enriching compost with actinomyces, B. polymyxa, S.
plantensis and EM, in ascending order was significantly very effective
In enhancing these growth aspects. Treating the sunflower plants with
N through ©+ % mineral N plus ¢+ % compost enriched with EM
gave the greatest values. The lowest values were recorded on the
plants that received N through Ye % mineral N plus ¢+ % compost
enriched with actinomyces. Similar results were announced during
both seasons.

The beneficial effects of organic and biofertilization on
controlling N uptake as well as enhancing biological, physical and
chemical fertility of soil, fixation of N as well as secretion of
antibiotics and natural hormones and vitamins B could explain the
present results (Schemeretal., Y+ +Y and Hanetal., Y+ V).

These results are in harmony with those obtained by Ghani et al.,
(Y+++); Gorttappeh et al., (Y+++) and Nnjandappa etal., (Y++)).
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Y- Head Characters:

It is clear from the data in Table (¥) that using N as ¢+ to YV° %
mineral N plus compost enriched with any one of the four
microorganisms significantly enhanced head diameter and head weight
per plant. This however, was responsible significantly for reducing
number of seeds/ head rather than using N as Yo to Y+ + % mineral N
without organic and biofertilization or using mineral N at Yo % +
compost enriched with any one of the four biofertilizers. The effect
either in promotion or reduction was mainly attributed to using
actinomyces, B. polymyxa, S. plantensis and EM with compost, in
ascending order. The maximum values of head diameter and head
weight per plant were recorded on the plants that received N through
©+ % mineral N plus compost enriched with EM at ¢+ %. The
maximum values of number of seeds per head were recorded on the
plants fertilized with N through Yo % mineral N + Ye % compost
enriched with actinomyces. The best microorganisms applied with
compost were, actinomyces, B. polymyxa, S. plantensis and EM, in
ascending order with regard to head diameter and weight of heads/
plant and the vice versa was obtained regarding number of seeds per
head. These results were true during both seasons.

The beneficial effects of organic and biofertilizations on
enhancing growth and nutritional status of the plants in fvaour of
producing larger heads. The opposite relation between diameter and
weight of head from one side and number of seeds/ head from the
other side could explain the present results.

These results are in accordance with those obtained by Khaliq
(Yoo 8),
¥- Seed index and shelling %o.

Data in Table (£) obviously reveal that different mineral , organic
and biofertilization treatments had no significant effect on shelling %
during both seasons while they were significantly responsible for
varying seed index. Application of N through ©+ to Y % mineral N
plus compost enriched with any one of the four biofertilizers
significantly was accompanied with increasing seed index in relative
to application of N as Ve to Y++ % mineral N alone or when using
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mineral N at percentage lower than ©+ % with enriched composts. A
significant reduction on such characters was observed with reducing
mineral N % from ©+ to Ye % even with the application of enriched
composts at Ve %. Using actinomyces, B. polymyxa, S. plantensis and
EM, in ascending order was significantly followed by increasing seed
index. The maximum seed index was recorded on the plants that were
fertilized with N as ©+ % mineral plus compost enriched with EM at
©+ %. Supplying the plants with N via Y° % mineral N + Yo %
compost enriched with actinomyces gave the lowest values. These
results were true during both seasons.

The promotive effect of organic and biofertilization on plant
nutritional status was surely reflected on enhancing seed index.

These results are in approval wit those obtained by Khaliq
(Y1 8).,
¢- Seeds, straw and oil yields.

It is clear from the data in Tables (¢ & ©°) that straw and seed
yields per plant and per feddan as well as oil yield/ feddan and
biomass were significantly improved in response to application of the
suitable N through ©+ to Y© % mineral N plus compost enriched with
any one of the four microorganisms strains at Y to ©+ % in relative to
using N as Ve to Y++ % mineral N alone as well as when mineral N
was added at Y© % enriched composts at Y %. The efficiency of the
four microorganisms applied with compost on improving yield could
be arranged ascendly as follows actinomyces, B. polymyxa, S.
plantensis and EM. A significant decline on the yield was noticed with
reducing mineral N from ¢+ to Y°© % even with the application of
enriched composts. Treating the plants with N through ¢+ % mineral
N + compost enriched with EM at ¢+ % gave the maximum values of
seed yield (Y.%¢ and ).3Y tons), straw yield (Y.AT and Y.1A tons) and
oil yield (AVY.7 and 1Y kg) per feddan during the two seasons,
respectively. The lowest values of seed yield ().Y1 and ).Y%), straw
yield (7.€7 and 1.¢+ tons) and oil yield (°£V.e and ©YV.Y kg) during
both seasons, respectively were observed with using N via Yo %
mineral + Y % compost enriched with actinomyces. These results
were true during both seasons.
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The great profits of organic and biofertilization on yield might be
attributed to their positive action on enhancing growth and nutritional
status of the plants in favour of producing great number of heads and
seeds.

These results are in agreement with those obtained by Saeed et al
(Y++Y); Khalig (Y« ¢) and Akbari etal., (Y+))).
¢- Seed and leaf chemical composition.

As data shown in Table (°), it is concluded that oil % and
proteins % in the seeds as well as plant pigments namely chlorophylls
a & b, total caroteniods and total chlorophylls in the leaves were
significantly improved with using the suitable N through ©+ to Vo %
mineral N plus enriched composts at Y° to Ve % comparing with using
N through Y@ to Y+« % mineral N alone or when using mineral N at
Yo 9% plus enriched composts at Yo %. The superiority of the four
microorganisms strains applied with compost on these chemical
parameters was arranged as follows in ascending order, actinomyces,
B. polymyxa, S. plantensis and EM. Reducing percentages of mineral
N from ¢+ to Ye % even with the application of enriched composts at
Yo 04 caused a significant reduction on these parameters. The highest
values were recorded with using N via ©+ % mineral + ¢+ % compost
enriched with EM. Supplying the plants with N as Y© % mineral plus
Yo 0o compost enriched with actinomyces recorded the minimum
values.

The beneficial effect of organic and biofertilization on
availability and uptake of various nutrients surely reflect on enhancing
these chemical traits.

These results are in agreement with those obtained by Saeed et al
(Y++Y); Khalig (Y++£) and Akbari et al., (Y+))).

As a conclusion, supplying sunflower Giza- Y+Y plants with N
(¢° kg/ fed/ year) through ©+ % mineral N plus ¢+ % compost
enriched with EM was suggested to be beneficial for improving yield
quantitively and qualitatively.
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N and plant compost enriched with
different microorganisms on some growth and head
characters of sunflower cv. Giza ‘:Y plants during
Y+Veand Y. seasons.

Stem

Head

Head

Mineral , organic Plant height diameter | diameter weight/ No. of seed/
(cm.) head
and (cm.) (cm.) Plant (g.)
bioforms of N1y 1y Ly y [y [ raay [rane [ yony fyor o[ vony[vors o
treatments

\ .+ v 9% mineral YA Q[N [ VA0 | Y [AWVYTIVY G| YR [ YE S [VET L[ YYAY
Ve 9% mineral YYALIYA N[ Y AT | Y AA [V eIV ea| Yo o [ VY E YY) Y| VYo ¢
Ve 9% mineral + Y°
% compost + B. YWY YIIFE €] Y oV | Yo [ YV o [ YW EY| VY.« [ YO O [VYY Y [VYED
polymyxa
Ve 9% mineral + Y°
% compost FVFVDIFY N YV Yo IV RV Y| YT e [ Yo o [VAV E[VY LA
actinomyces
Ve 9% mineral + Y°
% compost + ST VYT YO [ YOY [WWAY[IV ool vV e [ VY [VYL ) [VrE Y
plantensis
ve % mineral + Vel ey qlye [y ar | vae vy vav] vae | vie [vene |y
% compost + EM
¢+« 9% mineral + ¢
% compost + B.[VEE[VESY[YY4 [ YXY [WWAV[IVATI YAS | YV £ [T94 . [14Y Y
polymyxa
¢+« % mineral + ¢
% compost F{VEV O VEY T YAV | YNQ AV AY [V VO YAY [ YV o [T A0 A
actinomyces
®+« % mineral + ¢
% compost + S. YEV [ YEAN[ Y XYY | Y. YO [ YV A« | YWY AY| VA Y | YA+ 144 7|14
plantensis
°+ % mineral + 0+ 4y lyo, vy vy | Yxa [yvae|iv.ar|Ace | va . (144 [vare
% compost + EM
Y¢ % mineral + Ve
% compost + B.[YYY.A[NYE | VAV [ VAT ITAY[ITYE| VYT VY b ves Y veya
polymyxa
Y¢ % mineral + Ve
% compost FIIYYCIYY NV AY Y A [ YTYY YT To [ VY Y [ Ve o [ YT Y| Ve Y
actinomyces
Y¢ % mineral + Ve
% compost + S. YYO o« [YYTU YL Y 90 | Y. AY [YTAY VYT A VY o | VY o |VYou «|VEYY
plantensis
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Table ¢: Effect of mineral N and plant compost enriched with different
microorganisms on seed index, straw and seed yield per plant,
straw, seed and oil yield/ fed. and shelling % of sunflower cv.
Giza )+ ¥ plants during Y+ '+ and Y+ seasons.

Seed Seed yield| Straw |Seedyield| Straw | Oil yield Shellin
index (g.) per plant | yield per | perfed. | yield per | per fed. % g
Mineral , organic 9: (9.) plant (ton.) | fed. (ton.) (kg.)
and bioforms of N
treatments B DS DA I D T R T R D A D e
S I I e L I I I e I I I T (PGt Rt
\ % mi | o > . 3 - 9, u < - < o >, o <
v 2 b . ~ w - o > a = o
% minera o IR B BCAN [ A< IO A
Yo 9% mineral = I e IS IRNCHN IS B IS - A O B L s
) b — . — o o pon . =
% minera ol IS R O I I I e I e B < IRCA I
- . . - o < 3 .
Ve % mineral + Y° % S0 I R IRt W RN B S 2 I B S R O
compost +B.polymyxa | ~ | ~» | & | & | 2 | £ > >z 1|2 |F
Ve ob mineral + Yo 06| x| | e | x| Lol S g fy e D TS
compost + actinomyces | = | = | w | w | 2 | = P RS S RGN L S
. _ . ) . -~ >
Ve % mineral + Y° % o - B N O P A A S A e O O
compost + S.plantensis | -~ | ~ | % | & | 2 | =2 “ |||z |z |- |r
- . - Q . w V' <_ .
Ve 9% mineral + Y° % S E ||z A P A I S I N o
compost + EM - - w w il = -~ > > o ot - -
- . ° > .
°+ % mineral +°+« %| = | 2 ol IR IRV R IR - S A R I O e
compost+B.polymyxa | » | » | w | & | Z | | S| S| > || |2 | |F
. . . - . Q. . . . o >,
°+ % mineral +°+ %)/ : E< I I I R R e A R R e
compost + actinomyces | ~ | - | W | & | T | 2| S| S>> |2 |k |- |F
o« Yo mineral +°+ 9%/ 2 | x|z o | N - I I R R I L I
compost + S.plantensis | ~ | ~ | % | % | € | & “ |||zl |- |r
- Qo - . - >
°« % mineral +°+9%]| £ | & DA It IS P - I = A A N e O IS
compost + EM - | - - w |z < R z = - | -
R o - — w
Yo % mineral +Ve %)\ - | 2 | ° N RN N N T S e N IR It
compost +B.polymyxa | o | o | W | % | = | = | & | = |~ |~ |2 vl s | F
Yo 9% mineral + Ve %| > | Z ool =N DO I < I N IV IR IR It Nt
compost +actinomyces | o | o | W | % | = | | S| 2| S| || | 7|7
1 - - g - o - M Y —
Yo % mineral + Ve %| > : s P 2 BT =T R NG B B I
compost + S.plantensis | ~ | o | w | W | T | T e 2 - | r
1 — - M o — - w <, r,
Yo % mineral + Ve %| = N IR IS S P - IS B R ISR R IR IS e
compost + EM e | - o > = ==~z = - o
T T s 2] el le|e
New L.S.D at +.+® G C L I G T e e | 2|2
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Table ¢: Effect of mineral

Giza '+ Y plants during Y+ and Y+ seasons.

N and plant compost enriched with
different microorganisms on oil %, biomass vyield,
protein % and some plant pigments of sunflower cv.

Total
Chlorophyl | Chlorophyl carotenoids
Mineral , organic and Oil % Proteins % |la (mg/ Y g.|1 b (mg/ \ g. (mg/ ) g
bioforms of N F.W) F.W) FW) '
treatments AR R AR AR R AR AR R AR AR R EA A KRR KRR
] YY Y| vy,
\ «+ % mineral VU YT Y Y Yo [yt [y Yoy |y e
. Y[ ¥YA
Ve 9% mineral \ YIY [ YoV [ You [ YYA [ VY |V YE | Y o0 |V EY
Ve o i Yo Op| YY A | ¥V
Yo mineral + Ye %) ¥Y. Sy [ vty [ YA [ Yve [veu [ Ve [y ve [ YAy
compost + B. polymyxa| )
Ve 9% mi Yo 0p| YYo | ¥y Y
% mineral +Y2 %) YT, Solavoe [ yte [y | xaY [y ey [yt [y [ ee
compost + actinomyces | * .
-¢) i -
Ve % mineral + Y® % Yroy | yya
compost + S. \ \ YWeo [ Y1 | YaT | YA [ Yol [ You [ YA ]| ) VY
plantensis
60 i 0 0p| YY¥ o | YYY
Ve % mineral + Y %) TV. VA LYy vt [y aa [y et | yve [y A
compost + EM . .
5+ 9% mi AR R
Yo mineral +°. %), T£. SIvAE v A rxe [ray vy [y an |y an [y
compost + B. polymyxa| .
0. 0 i 0. 0p| YTV | YYo
Yo mineral + @+ 9% T, TAN [ avE oy [y Ay sy [hax [ ae
compost + actinomyces | ) )
0. 0 i e. 0
Yo mineral + Yo Yex | yra
compost + S. R \ YA | YWA [ Yoo [ YYa [ YYA [ YYY [ Y 0o [ Y oo
plantensis
0. 0 i 0. 0p| Ye o | YVEY
Yo mineral + 2. %) T£. TIVAA AN Ay [ v | v Aas [y va Yoty
compost + EM ) .
Yo O i Yo Op| YY YV | ¥V
%o mineral +Ve 9% 1. Slver [ vev | YAy [y [y [y e vy [y
compost + B. polymyxa| .
Yo 9% mi Ve 0p| ¥V [ Y.
Yo mineral + Ve %) ). Tlvee [vee [ vAaa Y AT [y ae v [ vy [y
compost + actinomyces | .
Yo % mineral + Ve % o\ | ¢y
compost + S. Sl vevEA Y Yo [ Y Ao [ AV Ay [yt [y
plantensis
Yo 9% mi Ve 0p| ¥V V [Ty e
%o mineral +Ve 9 1. T e vxe [y [y yr v |y ey [y
compost + EM . .
New L.SDat +.+® - I P B T B I L R T I B - B N - N Y-
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