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ABSTRACT

During Y++%/ Y«VY+« and Y:Y+/ Y«V) seasons, Williams
banana plants were irrigated with eight levels of irrigation water
(9/\\/9’ V~°~, /\YYP, Q¢ ., \~°V°, \\V°~, \YaYe and VeV MY/
fed./ year) in combined with spraying salicylic acid at +.», YYe,
Yé+ and ¢+« ppm.The trial was acheived as an attempt for saving
water as well as promoting water use efficiency and production.

Results showed that irrigation with water at ®AYe to Y€V
m'/ fed./ year in combined with spraying salicylic acid at YY¢ to
°«« ppm four times was very effective in enhancing growth,
nutritional status of the plants, yield as well as physical and
chemical characteristics of the fruits comparing with irrigation
with water alone. Water use efficiency was remarkably improved
with using salicylic acid in combined with irrigation water rather
than using irrigation water alone. Supplying the plants with water
at Y+eVe m'/ fed./ year and spraying salicylic acid at Y¢+« ppm
effectively promoted water use efficiency instead of irrigation with
water at YYVe. to V¢Y++ m'/ fed./ year without the application of
salicylic acid.

For saving irrigation water as well as promoting water use
efficiency and production in Williams banana orchards, it advised
to irrigate the plants with water at Y+eve m'/ fed./ year in
combined with using salicylic acid four times at Y¢+ ppm instead
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of using irrigation water alone at ¢« + m"/ fed./ year. Under such
promised treatment water saved reached ¥¢Ye m'/ fed./ year.

INTRODUCTION

Banana is considered an important cash fruit crops in Egypt. It is
required large quantities of well water in order to produce maximum
productivity and improve fruit quality as well to ensure adequate
sucker development (Goenaga et al., Y44Y). With the shortage of the
available water nowadays, any trial conducted to promote waters use
efficiency is appreciated.

Previous studies showed that supplying different banana cvs with
their requirements from water at the optimum amount had an obvious
effect on promoting the yield quantitively and qualitatively (Asoegwu
and Obiefuna, Y3AY; Lahav and Kalmer, Y2AA; Hedge and Srinivas,
Y44+; Keller and Bliesner, Y4%+; lbrahim, Y34Y; Goenago et al.,
Y44e; Sophocleous, Y:+¢; Hasiao et al., Y++V and Pereira et al.,
Youd),

Salicylic acid (SA) (from Latin Salix willow tree, from the back
of which the substance is obtained) is widely used in organic synthesis
and function as a plant hormone. It is derived from the metabolism of
salicin. It had the formula C.H: (OH) COOH (CvH:Ox). It is a
phenolic phytohormone and is found in plants with definite role in
plant growth, development, photosynthesis as well as uptake and
transport of nutrients (Reskin, Y39Ya and Y44Yb). SA also induces
specific changes in leaf anatomy and chloroplast structure. It is
involved in endogenous signaling mediating in plant defense against
pathogens. It plays a role in the resistance to pathogens by inducing
the production of pathogenesis- related. It is involved in the systemic
acquired resistance in which a pathogenic attack one part of the plant
induces resistance in other parts. The signal can also move to nearby
plants by SA being converted to the volatile ester namely methyl
salicylate. It is biosynthesized from the amino acid phenylalanine
(Hayat and Ahmed, Y-+V; Taiz and Zeiger, Y:+Y and Van
Huijsdijnen, Y+« %),

Early studies have described flower- inducing effects related to
inhibiting or enhancing of ethylene synthesis (depends on
concentrations) (Leslie and Romani, Y3A1 and Y3AA; Srivastava and
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Dwivedi, Y+++ and Zgang et al., Y++Y) and is involvement in heat
production in plants (Raskin et al., Y3A4). SA may affect the uptake of
sugars and amino acids by indirect inhibition of the plasma membrane
(Bourbouloux et al., Y33A),

Salicylic acid (SA) is an endogenous growth regular of phenolic
nature, which participates in the regulation of physiological processes
in plants. It plays an important role in the plant response to adverse
environmental conditions as salinity. Meanwhile, soil salinity is a
major constraint to food production because it limits crop yield and
restricts use of land previously uncultivated. The SA plays an essential
role in preventing oxidative damage in plants by detoxifying super
oxide radicals, produced as a result of salinity (Pal et al., Y++Y). A
review was highlighted the exogenous application of the lower
concentrations of salicylic acid proved to be beneficial in enhancing
the photosynthesis, growth and various other physiological and
biochemical characteristics of plants (Lee et al., Y34°). Based on the
morphology of the plants and parameters investigated, it was
concluded that SA tolerant, made quicker response to a biotic stresses
(Leeetal., Y44e; Paletal., Y+ +Yand Josephetal., Y+ ).

The beneficial effects of salicylic acid on fruiting of fruit crops
were mentioned by many authors such as (Ahmed and Abd El-
Hameed, Y+« ¢; Ibrahim- Asmaa, Y+ +7; Imran et al., Y+ +V; Ahmed et
al., Y+ and Shaaban et al., Y+)).

The target of this study was testing the effect of using salicylic
acid for saving water irrigation and increasing wafer use efficiency in
Williams banana orchards. Yield and quality of the fruits in response
to application of salicylic acid under different regimes of water
irrigation were also investigated.

MATERIALS AND METHODS
This study was carried out during two successive seasons of
Youdf Yedeand Y+ V+/ Y+ V) on third and fourth ratoons of Williams
banana plants grown in a private banana orchard situated at Nagh
Hamady district, Qena Governorate. Soil in clay loam in texture and
well drained with a water table depth not less than two meters. The
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plants are planted at Y. x ¥.© m apart. Surface irrigation system using
Nile irrigation water was followed.
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Table Y: Analysis of the tested soil:

Particle size distribution Values
Sand % Ya..
Silt % Voo
Clay % €Y.
pH ( ):Y.° extract) V. Ao
EC (): Y.o extract) ppm AER
O.M. % V.o
CaCOr % V.4
Total N % Y
Available P (ppm) °)
Available K (ppm) EYY..

Normal horticultural practices were carried out as usual except
those dealing with irrigation water and application of any antioxidants.

This experiment included YY treatments from two factors (A&
B). The first factor (A) included eight levels from various amounts of
irrigation water (as m'/ fed./ year) namely ©AYe Y.o. AYYo dt..
YeoVo YyYe. VY4Yo and Vé)++ m'/ fed./ year (as a control). The
second factor (B) contained four concentrations of salicylic acid (.-,
‘Yo Ye. and ¢+ ppm). Each treatment was replicated three times,
three stools per each. Each amount of water occupied the main plot
(YA m long and ) +.© m width and contains Y1 stools). The total plots
selected for achieving of the eight water amounts were eight. Each
plot was divided into four rows each row contain nine stools. Each
stool contained three plants for fruiting in the current season plus three
suckers for fruiting in the following one. The eight amounts of water
above mentioned were adjusted by using current meter which drained
Yo m" water/ hr. The details of wafer irrigation treatments are shown
in Table (V).
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Table Y: Schedules of irrigation during both seasons (Y +4/Y+ .
and YV /YY)

Month | Number Amounts of water (m")/ irrigation (A)
of ay ay ar as as as av an
irrigation | VYo Vo, \Ve A\ YYe Yo. Yve Yo
Amounts of water (m")/ month
Feb. Y You Y Yo. £ £o. O co. T
Mar. Y Yve ¢o. oYoe T ve Vo AYo A
Apr. ¢ o T Yoo Ave Gev | Yere [N e [ VY
May. ° 1Yo ve. AYe | Yuuw | VYYo | NYo. | AYYe | Yo
June 1 vo. e | Yo | Y. [ AFo [ Youe | Y10 | YA
July 1 ve. e | Yo [ Y. [ AFo [ Youe | Y10 | YA
Aug. 1 vo q Yeou [ Y eu [ AYor | Yo | YTow [ YA
Sept. ° 1Yo vo. AYe | Yuuw [ YYYe | YYo. | YYYe | Yo
Oct. ¢ ot T Voo A q \ K VY
Nov. ¥ Yve ¢o. oYoe Ten ve Vo AYe e
Dec. Y Yo. Yoo You ¢ £0. O co. Ten
Jan. \ \Yo yo. yvo Y Yve Yo. Yve Yo
Total £y OAYO | Yeou | AYYo | £6uy [ Yeovo [ YYVou [YYAYO | V&Y e
Treatment a ax ar a: as ax av an

Salicylic acid (soluble in Ethyl alcohol) at the above mentioned
concentrations was sprayed four times started at the first week of May
and at one month intervals. Triton B as a wetting agent was added to
all solutions of salicylic acid before application.

This experiment was set up in completely randomized block
design in split plot arrangement, where each treatment was replicated
three times, three stools per each (YAA stools or A1¢ plants for each
season). The eight levels of water irrigation and the four
concentrations of salicylic acid occupied the main and subplots,
respectively.

After the emergence of the inflorescences of banana plants (early
of Sept.), the following three growth characters were recorded:

V. Pseudostem height (cm.) from the soil surface up to the petiole of
the last emerged leaf.

Y. Pseudostem girth (cm.) in the base, middle and top of the
pseudostem, then the average was calculated.
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Y. Total leaf area (m') was measured by multiplying the average leaf
area by total number of green leaves per plant (Ahmed and Morsy,
1444)

Leaf samples were taken from the third upper leaf in the
descending leaves from the top of the plant after bunch shooting in
Sept. during both seasons. A sample of Y+ x Y+ cm. area from the
middle part of the leaf blades as recommended by Martin- Prevel
(Y4VYY) was taken for determining the percentages of N, P, K and Mg
according to the procedures reported by Wilde et al., (Y 3A2).

The bunches were picked at the mid. of Oct., during both seasons
then bunch weight (kg.) was recorded. Six hands (from the base,
middle and distal end of the bunch) were taken for measuring hand
weight (kg.). After artificial ripening, fruit weight (g.), total soluble
solids %, total and reducing sugars % and total acidity (as g. malic
acid/ Y+« g pulp) were determined according to methods stated
by(A.O.A.C., Y449),

Obtained data were tabulated and subjected to the proper
statistical analysis and the differences between different treatment
means were compared using new L.S.D test at © % according to Mead
etal., (Y34Y).

RESULTS AND DISCUSSION
V- Effect of water amounts and salicylic acid on height and girth
of pseudostem as well as total surface area:

Data in Tables (Y& ¢£) clearly showed that increasing amounts of
irrigation water from ©AYe to Y¢)++ m'/ fed./ year caused a gradual
stimulation on the three growth characters namely height and girth of
pseudostem and total leaf area. Significant differences on these growth
traits were observed between most water levels except between
amounts higher than )+oYe m'/ fed/ year. Using irrigation water at
amounts higher than Y:o¥e m'/ fed/ year had a slight and
unsignificant promotion on these growth characters.

It is clear from the obtained data that spraying salicylic acid at
‘Yo to ©«+ ppm was accompanied with enhancing all growth
characters comparing with the control treatment.

¥Ya.
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Table Y: Effect of water amounts, salicylic acid concentrations
and their combinations on height and girth of
pseudostem (cm.) of Williams bananas during Y«+4%/
Y«VYeand Y+V+/ YV seasons.

Pseudostem height (cm.)

Water VAR | I EREX
amounts Salicylic acid concentrations (B) ppm
(m")/ fed/ year _ N
(A) 2 e |2 e e |2 | E
- - > o c > o c
In I I I < I I I I @
2 |d |8 |s|S |2 |2 |& |5 |3
a, oAVe m'/fed/year | YY).+ [ YWETIVY A WVA L [IVO Y [AVE Y 1YY A [1AY Y VAT L[ 1V
ay Voo m'/fed/year |I1Vo.o | YA« + [VAS [ VACY [VAY o [ WAL VAT L [VAAL [VAA Y[ VALY
ar AYYo m'/fed/year [ YA+ [ YAV A VAY L [VAY ¥ VAA Y [VAY [ 14) 4 {140 . [ V40 0|14 Y
ac Y% m'/fed/year [ YA |41 [1990 19901909 | 14) V[ VA4 [Yag [ Yao v 1444
a. Veove m"/fed/year [VAV.+ [Yev.o[Yeq o [Yed 0| Yo 1[04 3| Y) 0 [ VIF LYY E[ YA
as VYVe e m'/fed/year | Y 1Y Y A [Yeq 0 YN0 [ YA [YOAAYY o [T T YIE [TV
a VY8Ye m"/ fed/year [YoV.o [Y+AY YV YV 0 [YOAA[Y A0 (YY) L[ TVE L [VE oYY
a VY e m'/ fed/year [ YoV YA YV XY Y00 YL Y [V [V L[ TVE s gAY e
Mean (B) Y4Y 1 [197.Y 144 | va4q ¢ Y4£ Y [Va9.r|Y.Ya|Y.vo
A B AB A B AB
New L.S.D at ¢ % YA Yo, o YA Y.¥ Ty
Character Pseudostem girth (cm.)
a, AVe m'/fed/year | te.o | VY [ et | UL [ v [Ty [ g [ vy [ ave [y
ay Voo m'/fed/year | WY | T [ VY [ VY VA [ Te [ IVY [ VYA | VYL | e
ar AYYo m'/fed/year | 1T | YV [ VI [ VLY [ YYE [ TAY [ VYV [ VYA [ VA [ Ay
ac 46 m'fed/year | Y).o [ Ve [ YA [ VA [ VoY [ VXY [ Yo A [ ALY [ AV [ VYV
a. Vrovem'/fed/year | V£ | YA [ AYA [ AYL ALY [ VAT [ AVT [ Ao | Ao e | Vit
ay Ve m'/ fed/ year | YV.A [ A AY AT [ AV vae [ AYY [ Aot | AT | VAl
a Y YaYe m'/fed/year | YA« | Av) [ ATY [ AYE [ AVY [ Acs | AVA [ ASA | Aot | A
a V8V m/fed/year | YAY [ ALY [ AV [ ATV [ AVE | Av [ AYL | AT [ AT | AL
Mean (B) VAY | VEY | YA | YAY YYA [ Yo q | Avy | At
New L.S.D at ® % A B AB A B AB
o R vV YA (R £ A

The promotion was associated with increasing concentrations of
salicylic acid from +.+ to ©+«+ ppm. Increasing concentrations from
Yo+ to @+ ppm failed to show significant stimulation on these growth

characters.
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Table ¢: Effect of water amounts, salicylic acid concentrations
and their combinations on the total surface area (m')

and percentage of N in the leaves of Williams bananas

during Y+ +%/Y«VYvand Y« +/ Y+ V) seasons.

Total leaf area/ plant (m")
VAT \SARVATER
Salicylic acid concentrations (B) ppm
Water amounts
(m")/ fed/ year (A) 2| a | < I | <
- - > o c N " > o c
N T T R < A O - A T
Q a a o S a - a o) S
a, °Ave m'/ fed/ year YO0 | YV e [ YAR | YA 0 | YV A YT | YAY | Y., Yo | YAA
ay Veoo m'/ fed/year | YUA [ YAY [ YA A YAA [ YAV [ YVY [ Y4 [ V) [ YVY [ Y4A
ar AYYem'/fed/year | YV.Y [ YaN [ver vt Yae YA [y [MIA[YYL ¥R
ag Y m'/ fed/ year YAS | YA [ YY A | FY. o [ Yo T YR E | Ye A YV | YYY [T
a. YeoVe m'/ fed/ | Yax | vv.. |vea |y, X | TYA | YVe | YV
year Yyy Yen
aw V\Ve. m'/ fed/ | ¥.ex | vYvoe [ wi.|viy FAX | PYY [ YV YVA
year ¥YA Yo,
ay YYaYe m'/ fed/ | ¥eo | vy | ¥y | Yo R RSN R AN
year Yi Yo
ay YEVYeo m'/ fed/ | Yot | oYY | vy | vay YE | PV YYA | YV
year Yi Yo X
Mean (B) YAY [ Yoo | YYY | vy YA | ¥VE | Yeo | ve
A B AB A B AB
New L.S.D at ® % X v ). v o .
Character Leaf N %
a, °AVe m"/fed/year | .31 [V [ YA [YAY [ave [y vy [ v Ae [ 140 [ )81 [ VAN
ay Veoo m*/fed/year YVYY YA YA [ YAY | YA [ Y AE | Y0 [ YT | Y oA | VA
ar AYYem'/fed/year |DA [V [Yoe | yar [0ag [y [ YLV [ YA XYY
ag 6 m'/ fed/ year YAA YA LYY [ YNY | Y oY [ VA9 | YY) | Y YY | Y YE | Y YY
A Yeove m'/ fed/ [ VAT | YOA[ YV | Y YA YAV [ Yy Yy [ Y6y | vex | YR
year
aw MYVe. m'/ fed/ | Yoo [ YA Y YA Y YA Y Y [ YA YRy | YEY | Yev | YoPY
year
ay YYAYe m'/ fed/ | Yot | XY | YYA | YR LYY [ YAV [ XYY | Yoy | vy | vove
year
ay YEYeo m'/ o fed/ | Y | YYY [ YR Yy [ XYY [ YAV | vy | Yevy | e | Yve
year
Mean (B) YA [ YAy | YaY | Yoy Yo [ YA XYYV | Y YA
New L.S.D at ® % A | B | AB A B AB
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The significant effect on these growth characters may be attribut
to the interaction between water amounts and salicylic acid
concentrations since using salicylic acid at YY° to ©++ ppm beside
irrigation with water at ©AVe to Y ¢)++ m'/ fed/ year was significantly
enhanced growth characters rather than irrigation with water alone.
With using salicylic acid at various concentrations, the amount of
irrigation water (m'/ fed/ year) required for plant growth was
significantly declined. The reduction on irrigation water was
associated with increasing salicylic acid concentrations. Irrigation
with water at )+ Yo m'/ fed/ year in combined with spraying salicylic
acid at Yo+ ppm gave satisfactory promotion on these growth
characters. Using higher amounts of water (from Yo+ to V¢V« m'/
fed/ year) and spraying ©++ ppm salicylic acid caused unsignificant
promotion on these growth characters comparing with using the lower
levels. These results were similar during both seasons.

These results regarding the effect of irrigation are in harmony
with those obtained by Ibrahim (Y39Y) and Pereira et al., (Y++9).
Similar trend regarding the effect of fertilization of salicylic acid was
declared by Ahmed et al., (Y+)+) and Shaaban et al., (Y+))).

Y- Effect of water amounts and salicylic acid on the percentages
of N, P, K.and Mg in the leaves:

It is clear from the data in Tables (¢& °& 1) that increasing
water amounts from ©AYe to Y¢)++ m'/ fed/ year caused a gradual
increase on the percentages of the four major nutrients namely N, P, K
and Mg. Significant differences on these nutrients were observed with
applying water amounts till Y+o¥e m'/ fed/ year and afterwards the
promotion was slight.

Spraying salicylic acid at Yo to ©++ ppm was followed by
significant promotion on these elements comparing with those
treatments having no salicylic acid. The stimulation was associated
with increasing salicylic acid concentrations. Significant differences
on these nutrients were observed between all salicylic acid
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concentrations except between the higher two concentrations namely

Yo.and e+« ppm.

Significant differences of levels of the four macronutrients may
be due to the interaction between water irrigation and salicylic acid
concentrations. Irrigation accompanied with using salicylic acid
significantly enhanced these nutrients comparing with using irrigation
water alone. The maximum percentages of these nutrients were
observed with using Y)Ye+ m'/ fed/ year without applications of
salicylic acid, but with using salicylic acid the amount of water that
responsible to maximize these nutrients was Y:°Ve m'/ fed/ year.
Generally, application of salicylic acid with irrigation water
significantly enhanced percentages of these nutrients in the leaves
comparing with using water alone..

Table ¢: Effect of water amounts, salicylic acid concentrations
and their combinations on the percentages of P and K in
the leaves of Williams bananas during Y++4/ Y«\+ and
Y4V /YN seasons.

Leaf P %
VY | N ERY

Salicylic acid concentrations (B) ppm

Water amounts

“ . ~~ . . —~~
(m")/ fed/ year (A) - 2 . < - a I - <

- p- > o - - > > a c

] I I I < I I I I I

hey > 3 - [«5] by 3 - (5]

o a o o S o « o o S

a eAVe m/fed/year | e[ av ]y ey oAl oAy [y,
ay Vo mr/fed/year CYT e YA XYY XYY Y e Y XYY | YT e YY | e YY
ar MYYom'/fed/year | oA[ Y[ oxifoavoyraxy[oyv o [ovy oA
acdtrom/fed/year | Y)Y [ s YV X [ LYY rY e e vy

a. V+evVeom'/fed/year | .YV | Y4 XY [NV XA Y[ ave g 8) [T
as V\Ve.m'/fed/year | +.Yo | «. Ve [« ¥E[ Yo W ¥V [ ¥Y Yo b | 8) |V
ay YYaye mr/fed/year nY'{ ~.V~ ~.V° ~T‘-§ .Y‘Y .Vﬁ ~.v° ~i\ ~ﬁ\ ~VV

a,\\f\~~ mr/fed/year ~.YT ~.V~ \V'L g\“" ~.T~\‘ n‘“ﬁ g\“i gi\ ~.ﬁ\ \V/\
Mean(B) ~'Y\ ~.V° ~.Vq ~‘T‘~ ~.\“L ~j‘~ ~.Vi ~,Vo
A B AB A B AB
e 0
New L.S.D at © % CY CoY C CoY CY o
Character Leaf K %

a\GAVGmr/fed/year YO (Yo YAV [ Y AE | Y oA [ Y e [ Y AT Y Ve Y Vo ) T
a,Vua.m"/fed/year YO NAY Y VMY (Y YY [ Y00 [ YAV [ Y VE Y AY [ Y ALY AY
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ar AYYO m'/fed/year YAV LY YY [ YA Y AY LY VY[ Y Yo [ Y AT Y Ay | YAy Y ve
ag*ium'/fed/year YYY LY AY [ YA [ Y AY [ Y AY Y AT [ Y0 |y 49 Y.99 |V AY
a:\-aVem"/fed/year YAY [ Y AY [ Y oY [ Y or [V A Y ae [ YAV Y oY V] YA,
ax\\VG-m"/fed/year YAY YA YN [ YAY [ Y oF [ Y AA| YN[ YYY [ Y YY) .AA
ay YYave m“/fed/year YAY Y A4 [ YAY [ YAY Y oF | Y [ YAY Y YT YYe Y. )
aA\n..m“/fed/year YAY [ Y on [YOAY [ YAY [ Y o | Y Y[ YAY[YYE|Y YO [Y. WY
Mean (B) YYE|YAY | Y AY [ Ay YAE Y AE| Y ALY AL

A B AB A B AB
New L.S.D at ® % s Y K 5 ) A

AEEE
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Table %: Effect of water amounts, salicylic acid concentrations
and their combinations on the percentage of magnesium
in the leaves and bunch weight (kg.) of Williams bananas
during Y+ +4/Y«Yvand Y+ +/ Y+ V) seasons.

Leaf Mg %

Yoa/ vy, | YERY

Salicylic acid concentrations (B) ppm

Water amounts

(m")/ fed/ year (A) T R SO N ST A T NS
. — > a c > > o c
L L T A O A O O O B A
a, eAVe m'/fed/year | «.¥) [ Yo | g [ E) YT ANV LYV Y g YA

~~
—

'T/\ ~’EY ~.i/\ v O

-
o~
o~

arVeoom'/fed/year | .V [ 8) |81 ] . A

-

£ | v f8 | v os | v 00|00 o)

ar AYYem'/fed/year | +.£Y | < fA | 08| 00

a. 8¢« m’/fed/year | +.°) [0V | g e vedvor | a vt AT

a. Yeove m'/ fed/ | Y| Y| evA ] LA CAY O VE G AC] LAY
year A < Ve
a. VIVe. m'/ fed/ | VY | S AY | VAN AN VY v Ao v A AL
year < AY + AE
ay YY&Ye m'/ fed/ | +.V) | < AY | CAA] AR R R ERE
year AY © AE
ay VYEY+or m'/ fed/ | VY| cAE ] CAN] AQ AR EEE
year + AY + Ao
Mean (B) ot [ v AY | VA e ot [ aE | v ta | ey
A B AB A B AB

New L.S.D at ® % ot oy oA Y oy o
Character Bunch weight (kg.)/ fed.

a, °Ave m/fed/year [VA DAy vy as]yav]yry[yve [

arVeeomfed/year |3 [ Y v [yvryveo vy Ivvalyre[yrayry

ar AYYem'/fed/year | Y- o [YYY[vev[vev|vrv vvolvyry[veo|vet][yra

acdtem/fed/year | YY.o [Yrafvea [ vi i |ver|yry[vev|vyiafyv. [ve

a Yeove m'/ fed/ | Ye [ Yo a YA [ YA Yt e[ Yoy [yv. [Ya.[Ya. [¥Yve
year

a. Y\ve. m"/ fed/ | Yo. 9 | Y1, « | YAY [ YAY [ YY) [ YV« [ YY o | Yd0 | Yda0 | YAY
year

ay Yvave m"/ fed/ | YU« [ YT« [ YAY | YA [ YVYY [ YV « | YY1 | Y4 [ YAV | YA S
year

ar VeV m"/ fed/ | Y1« [ Y10 | YAO | YA [ YV [ YYY | YYA| YAV [ YS9 YA
year

Mean (B) YY1 Y A|YoA|Yon XYYV [ Yoy [ Y1a YY)

New L.S.D at ® % A | B | AB A | B | AB
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The maximum values from economically point of view were
obtained with supplying the plants with water at Y +°ve m'/ fed/ year
in combined with using salicylic acid at Yo+ ppm. Similar results were
obtained during both seasons.
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These results regarding the effect of irrigation are in conformity
with those obtained by Ibrahim (Y 44Y) and Pereira etal., (Y +9).

The beneficial effect of salicylic acid on enhancing nutrients was
supported by the results of Ahmed et al., (Y+)+) and Shaaban et al.,
(Y+ ).

Y- Effect of water amounts and salicylic acid on weights of bunch
and hand:

Data in Tables (& V) clearly showed that varying amounts of
water from ©AVe to VYVe. m'/ fed/ year without using salicylic acid
and from °Ave to Y.ove m'/ fed/ year with the application had
significant differences on the weights of bunch and hand.
Unsignificant variation on the weights of bunch and hand was
observed among the higher levels. From statistical analysis point of
view, supplying the plant with water at Y:°Ve to YYYe. m'/ fed/ year
gave the best results with regarding to weights of bunch and hand.

Foliar application of salicylic acid at YYe to ©«+ ppm
significantly promoted weights of bunch and hand rather than non-
application. The promotion on weights of bunch and hand was
associated with increasing salicylic acid concentrations from +.+ to
©++ ppm. Increasing concentrations of salicylic acid from Yo« to ©+
ppm failed to enhance the weights of bunch and hand by a significant
level. Therefore, the recommended concentration from economical
point of view was Y°+ ppm.

The interaction between water amounts and salicylic acid showed
a significant effect on the weights of bunch and hand, supplying the
plants with water at Y:°Ve m'/ fed/ year with spraying salicylic acid
at Yo+ ppm gave the best results with regard to bunch weight from
economical point of view. Under such promised treatment, bunch
weight in both seasons (Y++%/Y+Y+ and Y+)+/Y+YY) reached YA and
Y4 kg, respectively comparing with bunch weight that reached Y% and
YV.Y kg in the plants that received water at Y¢)++ m'/ fed/ year
without salicylic acid application. This means that application of
salicylic acid at Yo+ ppm saved water amount reached about YoYe m'/
fed/ year. The same results were similar during Y++3/Y+Y+and Y+)+/
Y1) seasons.
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Table V: Effect of water amounts, salicylic acid concentrations
and their combinations on the weights of hand (kg.) and
finger (g.) of Williams bananas during Y+« +4/ Y« and
Y+V¢/ Y2V seasons.

Hand weight (kg.)
Water amounts Youl/ YN \RARVARRR!
\s . . . .
(m")/ fed/ year (A) Salicylic acid concentrations (B) ppm
o ~~ ~~

‘. > o . $ i o o . $

. - > o c > > a c

L A O O O O O B I
a, °Avem'/fed/year | YA+ [ Va0 [ YOy [ YAy [ Va3 [ vy [ Yoo [ Y YL | YYY [ 1)
ar Voo m'/fed/year | V.Y [ Yoo | Yo [ Y XU | YAY [ Y | YAT [ Yee | Y | Yg
ar AYYom'/fed/year | Y.oY [ YYo | Ye. [ vy [ Yye [ yae | Y¥Y Yoy | Yoo | Y0
a. 8¢ m/fed/year | Y.Y. [ Yy | YA [y [y [ yyy [ ve | YA [ YV [ YT
a. Y+ove m'/ fed/ | Y.V | Y. | vay | vay Yee | YA | YAY | YAY
year Y14 et
a. VIVe. m'/ fed/ | Y.¢y | Y.y | vy | Yo Yoo | Y14 | YAY | YAY
year Y.vY Y00
ay YY&Ye m'/ fed/ | v.ey | vy | var | vae You | Y. | YAY | Y.Ae
year Y.YY AR
ay V€Yo m'/ fed/ | Y.e¢ | YAy | v.a¢ | Yo You | Y. | YAY | Y.Ao
year YVY Y01
Mean (B) Yoa vy | var | v Yoy [ yey [ vy [ v

A B AB A B AB
o0

New L.S.D at © % Y et LAY Y ot CAY
Character Finger weight (g.)
a, °Ave m"/fed/year AY o Yo [ YT [ Yo [ VY T AAY [ YeY oYV o [ YAV A e
a,V~3~ mr/fed/year AR \~°.~ \\~.~ \\~.° \~1_“ \~\~i \~1~T \\\_0 \\\_T \~V.V
ar AYYem'/fed/year D+t [N e[ Ea e [ A ee w1 £ [IVTY VTV e
a4t m'/fed/year [)+3.a e Y Y o [IVTY [T [T 1YY 0 1YY A [1AY
A Yeove m'/ fed/ [ VY. [ VYA [ Yo a [AYo o [NYL ¥ o[ Y o[ VYT AT E |V A
year
as YYVe. mT/ fed/ [VveA[ VAo [axt [ aYTr Yy e [avy Ayt [avi v vy y
year
ay YYAYe m'/ fed/ [vve s [ VYA A [T [ YT E[IYY Ao [ Ay e [ava Yy . [y g
year
ay VeV mT/ fed/ [Vve.  [VYe AT [ Yt o[ Yy A Yoo Yy oYy . [avv A [avy A
year
Mean (B) XA A RRERAREER! Y4 g [ Ve Y [ VY o [ VYL A
New L.S.D at ® % A | B | AB A B AB
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These results regarding the effect of water irrigation are in
harmony with those obtained by Ibrahim (Y24Y) and Pereira et al.,
(Y++9).

The promoting effect of salicylic acid on the vyield was
emphasized by the results of Ahmed et al., (Y+)+) and Shaaban et al.,
(Y+ ).
¢- Effect of water amounts and salicylic acid on some physical

and chemical characteristics of the fruits:

It is obvious from the data in Tables (from vV to ‘:) that
increasing water amounts from ©VAY to Y +oYe m'/ fed/ year caused a
gradual promotion on fruit quality expressed in enhancing finger
weight, pulp/ peel, T.S.S % as well as total and reducing sugars %.
However, reducing total acidity %. However, the higher levels of
water amounts (YYVe+, YYaYe and Y¢Y++ m'/ fed/ year) caused a
significant reduction on T.S.S % as well as total and reducing sugars
%, while promoted total acidity %. The best results with regard to
quality of the fruits were recoded when the plants received water at
\vovo m'/ fed/ year.

Results regarding the effect of salicylic acid concentrations on
fruit quality, clearly showed that spraying salicylic acid at YYe to -«
ppm significantly improved both physical and chemical characteristics
of the fruits comparing with the control treatment. Improving the fruit
quality was associated with increasing salicylic acid concentrations.
Significant differences were observed among different treatments of
salicylic acid concentrations except between the higher two
concentrations namely Yo+ and ¢+ + ppm.

The best results with regard to fruit quality were obtained with
supplying the plants with water at Y+°Ye m'/ fed/ year along with
spraying salicylic acid at Yo+ ppm. Using the higher amounts of water
under non- application of salicylic acid gave unsatisfactory effects on
chemical characteristics of the fruits. Similar trend was observed
during Y+ +3/Y«Yeand Y+ +/ Y1) seasons.
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These results regarding the promoting effect of water when
applied at the optimum level on fruit quality are in harmony with
those obtained by Ibrahim (Y44Y) and Pereira etal., (Y« +%).

Similar trend regarding the beneficial effect of salicylic acid on
fruit quality was revealed by Ahmed et al., (Y+)+) and Shaaban et al.,
(Y+ ).

o- Effect of water amounts and salicylic acid on water use
efficiency:

Data in Table () +) clearly showed that water use efficiency was
significantly varied among different water irrigation treatments. There
was a gradual and significant reduction on water use efficiency with
increasing the amounts of water from °AVe to V¢)++ m'/ fed/ year.
The maximum values were recorded on the plants that irrigated with
water at ©AYe m'/ fed/ year. Watering of plants with water at ) £) + +
m'/ fed/ year gave the lowest values.

Foliar application of salicylic acid at YYe to ©++ ppm was
significantly responsible for improving water use efficiency rather
than non- application. Improving water efficiency was associated with
increasing the concentrations of salicylic acid. No significant increase
on water use efficiency was observed with increasing salicylic acid
concentrations from Yo« to -+« ppm.

Significant differences on water use efficiency may be due to the
interaction between water amounts and salicylic acid concentrations.
Irrigation with water along with foliar application of salicylic acid was
significantly very effective in enhancing water use -efficiency
comparing with carrying out irrigation without spraying salicylic acid.
These results were similar during both seasons.

These results with regard to water amounts are in agreement with
those obtained by Ibrahim (Y44Y) and Pereira etal., (Y« +%).

The promoting effect of salicylic acid on water use efficiency
was supported by the results of Ahmed et al., (Y+)+) and Shaaban et
al., (Y+1).

The positive action of water when applied at the optimum rate on
fruiting of Williams bananas might be attributed to the beneficial role
of water on stimulating cell division, biosynthesis of carbohydrates,
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absorption of most nutrients, activation of all enzymes and
translocation of organic foods (Goenaga et al., Y 44°),

The essential roles of salicylic acid on photosynthesis, uptake
and transport of nutrients and counteracting the adverse effects of
stress conditions on fruiting of fruit crops (Bourbouloux et al., Y33A)
could explain the present results.

As a conclusion, it is beneficial for improving the vyield
quantitively and qualitatively of Williams bananas through supplying
the plants with water at Y+°vVe m'/ fed/ year in combined with
spraying the plants four times with salicylic acid at Yo+ ppm.

Table A: Effect of water amounts, salicylic acid concentrations
and their combinations on pulp/ peel and the percentage
of total soluble solids in the fruits of Williams bananas
during Y+ +4/Y«Yvand Y+« V+/ Y+ seasons.

Pulp/ peel
VAR | I EEX
Salicylic acid concentrations (B) ppm
Water amounts . .
(m")/ fed/ year (A) R R SR R T s
. — > o P - > > o c
S I T A - O I O I 2 I I
o o o o S o o o o S
a, oAve m'/fed/year [V OA[V Yo [V XY [V YE VXYV Y[V YY VYT RV [y Y.
ay Voo m'/fed/year [V.Xe [ VXY [V Y [V g [V YUV YT ¥E ) ey ) g8 ) v
ar AYYom'/fed/year | V.¥Y [V.6Y [V.o) [V oY [V g8 [V XYY [V g8 [V oY [V oY [ g0
a. %% m'/fed/year | V.£) [Y.or [NV VYV [V oA Y EY [V o) [V 1 [V ) [ ey
a. Yeove m" fed/ | V.oes [YAa [y va |y A Yoo [V Ve [V AY [V AY
year V.4 Y.VY
an VIVe. m' fed/ | Y.eN [ YN[ YA YA YR YYY Y AY Y Ao
year A\ A\A3
ay YYaYe m'/ fed/ | V.oV | Y.V | V.AY |V AY YA YY)y [V A0 YA
year YVY Y vo
ar VYEVsr m'/ fed/ | V.oV | Y.YY |V AY |V AY YY) Y YY [V A0 | Y AY
year V. VY ARA
Mean (B) YEY [ Yo [V 1E [ Y 0 R ER RS
New L.S.D at ® % A B AB A B AB
0 Cak R “o ok Y
Character Total soluble solids %
a, °AVe m'/ fed/year [ YA [ As [V a s [a s [ar DAY ar]yar[rae]raa
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ay Voo m'/fed/year YAE I YAAN YA €[ Ya 0 | Y« [ YA Y4« [ YAV | YA A ALY

a,AYVOmr/fed/year YAANYAY [ Yo Y [ Yo XY [ Y0 [ VAR | Y4 &Y & | Yoo [Y4A

aiﬂiumr/fed/year YA, [ YA E [ Yo e[ Y o [ YA A Y)Y (YA [ Y e A Y a Y

a. Y+ove m'/ fed/ [VAX (VAN [ Y A|YCA[Y N[ Va0 VYaa|YYY YV E[Y.o

year

an VIVe. mY fed/ | VA [VAE Y Yoo [ YAA[YAY [ YA Y Y VY

year

ay YYave m'/ fed/ | AT YA [ YO Y [ Ye ¥ [ Va0 [ YAV [YAY Yo £ [ Yo [Ny

year

ay YEYer m' fed/ | YA [IAA Y N [ Y X [V g [YA0 [ YA Y Y[ Y Y [V40

year

Mean (B) YAV YAy [ Yea [y YAA[Y Y[ Yex Y. s

New L.S.D at ® % A B AB A B AB
NS X N NS X R
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Table 4: Effect of water amounts, salicylic acid concentrations
and their combinations on the percentages of total and
reducing sugars in the fruits of Williams bananas during
Yoo/ Y Yeand YV 4/ Y)Y seasons.

Total sugars %
Youq/ YN, \RRRYAFRR!
Salicylic acid concentrations (B) ppm
et amouney e e | | e s ||
. >
R ek I A A R A I R A -
a4 |& |5 |S |22 |35 |5 |3
. AR E AR LATERI Y VYo [ AFEY ARV [ VR A
a, °AvYe m'/ fed/ year . VY €Y . VYo
. RASRAEN R AAZIRE AR VY| VF T IV AT VA
ay V+e+ m/ fed/ year . VY V¥ 14
. VYo [ YA IV AT Ve VYUYV AL [ IFAT|IY.Aa
ar AYYe m'/ fed/ year . V¥ va VY AY
. DARERIR IR LACERERE VYWY [ YFAe | Ve [ VEe
a, A&+ m/fed/ year 1 war | 1 V¥.44
. VYA AYAT [ Ve | Ve vy VYA | VE T VENY | Vg Yo
a. Y+eVe m/fed/ year . Ve ot Ve
. VYUY AL [ Ve |V EYY VYWY [ AFAL Ve [ VENe
a: Y\Vve. m/fed/ year . ¥4 \ e
. VYo [ YTV [V ALY EN YT AY [T AL [ rae
av YYaYe m'/ fed/ year . VY VA VY AY
. AR ELAL R ACERERE! IR AR AR
ar V¢V m/ fed/ year . y¥ a1 VY 11
VYt \Yo
Mean (B) YooY v AY | ve e AR EL A7 ER A FRRE KT
A B AB A B AB
New L.S.D at ® % . A Yo . LA Yo
Character Reducing sugars %
a, °AVe m'/ fed/ year g8 | gy | oY | oy | g4 | g | g4 | e | o | o)
ay V:°+ m'/ fed/ year gY [ oy [ e ey | eX g4 ey | 1. | | o0
ar AYYe m'/ fed/ year °, ot | e | ) o | oX | e | Ay | 1o | oA
a. 4%+ m'/ fed/ year oY | oA |y | e | ed oo | . ||y |y
a. ) +°Ve m'/ fed/ year °o | W) A v Y ° | Ay 1.4 Vo 1.¢
aV\Ve.m'/fed/year | oY | eA | g | ne | ed oy | o4 | e | 1o | )
ay VY4Ye m'/ fed/ year ¢9 o e ) o1 ¢4 oy Y 1.6 oA
a ViV om'/fed/year | £V | et | oA | 08 | ef | gV | e | . | 1) | o0
Mean (B) £9 | o o4q | ) o) | e | oy | o

Yoy




M. M. Al- Wasfy

New L.S.D at ® %

AB

AB

o

v 1

Yo¢.




Spraying salicylic acid for improving water use efficiency and
productivity in williams banana
Table Y.: Effect of water amounts, salicylic acid concentrations
and their combinations on the percentage of total
acidity in the fruits and water use efficiency of
Williams bananas during Y+ +«8/ Y«Yeand Y+ V«/ Y
seasons.

Total acidity %
ADE | 'RYEIRY

Salicylic acid concentrations (B) ppm

Water amounts

v —~~ —~~
(m’)/ fed/ year (A) 2 | oa O N SR o a 1 <
. - > o c > > a c

I I I I < I I I I @

hel > 3 - (5] by 3 - [«5)

o o o o) S o o ¥o) o S

a, °AVe m'/fed/year |-.veo| ¥Yo| x¥ao | ¥ag[ Y[ vee | ¥VA| YA YA | vet

ayr Voo m'/fed/year |«.vY.[. Y30 YT YTT[ L YAV VAL YAT YT [ Yed [ TIA

ar AYYem'/fed/year |..¥3e| Y13 ¥v. [ xYA[ L Yoo [ ¥ag [ YV | Yoy | Yoy [ YAt

aiﬂi" mr/fed/year ~‘VV~ -qu v Y ~\Ri ~_YVV ~_Y‘Tq ~,Y\‘V YY) e ~Y1=\

. Y.oVo v
a m'/ fed/ cxelerval oA eavaloyeg|vxra oy oae | vag | Lvrae

year

Vive. m'
& m/  fed/ ARG EA U IR SR T YR SN A £ ol IR £ IR £ & 0 IOR SR N IR B Yev
year

yYave m'
av m/  fed/ CYAT I OYTTL Y EY [0 Y20 [0 YOA | YA YEY LYY | YT L YAA
year

Vere. m'
an m/ fed/ GV [ YA | YT YTE | YA FYY [ YT Yoo [ Yoy | Y)Y
year
Mean (B) CYAY [V YTA| LYY YYE CYAA CYAA| CYAA | YAA] YA

A B AB A B AB
e 0

New L.S.D at ¢ % ST C oY) . oq LYY Y. Y-S
Character Water use efficiency (WUE) (kg fruits/ m" water)

a, °Ave mr/ fed/ year AR vy A y.v AR Y.Y A YA YA va

ay Vo mr/ fed/ year Y.V Y4 Y.y Y.y A% YA v vy vy AR

arAYYomfed/year | Yo [ vy [ va [ va [ ye [ ya [ va[vry [ vy ] va

a. %t m/fed/year | Y¥ | Yo | YA [ YA [ Yy [ Yo [ ¥y | Ya | Ya | vy

a. Yeove mY fed/ | YY¥ | ve | Yt [ Yt | vy | ve | Y[ Yy | Yy | ¥n

year

aw M\VYee m'/ fed/ | YY | vy | ve | ve | vy | vy | Yy | Yo | Yo | v
year

ay YYaYe m'/ fed/ | Yoo | Yo [ Yy [ yxy [y [y [ x| vy | vy | vy
year

ay YEVeo m'/ o fed/ | VA [0 Y Y [ YA YA Y Yy Y | Y
year

Mean (B) A Yo A Y.V Yo YA Y.A YA
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