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ABSTRACT

During Y+Y+ and Y+ seasons, mango cv. Alphonse trees
received one spray of Algae extract at growth start, first bloom,
just after fruit setting or at one month after fruit setting of those
trees by concentration of «.«, *.+e, <\ .Y or +.¢ %. Growth
characters, percentages of N, P and K in the leaves, fruit retention
%, yield as well as fruit characteristics in response to Algae extract
treatments were investigated.

Results showed that advancing the date of spraying of Algae
extract from fruit development to growth start stage and
increasing the applied concentrations from +.» to +.¢ % caused a
gradual promotion of growth traits, leaf content of N, P and K,
fruit retention % and fruit weight. Chemical characteristics of the
fruits tended to promote gradually with delaying date of spraying
Algae extract as well as increasing concentrations from .+ to +.¢
%.

Treating Alphonse mango trees once at growth start with
Algae extract at .Y % was beneficial in promoting vyield
quantitively and qualitatively.

INTRODUCTION
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Any attempt made for improving vyield quantitively and
qualitatively of the prime mango cv. Alphonse was appreciated.
Amending mango trees with all essential organic and inorganic
nutrients at balanced rate was accompanied with improving
production (Hulme, Y4VYY). Recently, Algae extract was detected as a
natural source of organic and mineral nutrients, since it contains more
than 1+ nutrients and Y) amino acids, natural hormones and vitamins
(Subba Rao, Y4A¢). It was used for amending the trees with their
requirements from all nutrients and using such compound at the
optimum time and concentration which promot the productivity of the
trees (Sanderson and Hameso, Y3A1; Cassan et al., Y44Y; Verklij,
Y44Y: Strick et al., Y24Y; Adam, Y444: Fornes et al., Y+ +Y: Norric et
al.,, Y++Y; Gobara, Y:+¢; Fornes et al.,, Y++°; Hegab et al.,, Y:+9;
Chouliaras et al., Y+ +°; EI- Sawy et al., Y++°; Gamal, Y+ +7; Ebeid-
Sanaa, Y:+V: Mouftah, Y++V: Ahmed et al., Y:+A; Hassan- Hoda,
Y++A; Chouliaras et al., Y++9; Khan et al., Y+ +4; Abd EI- Motty EI-
hametal., Y+)+ and El- Sayed- Esraa, Y+ ).

MATERIALS AND METHODS

This study was carried out during Y+)+ and Y+)) seasons on
sixty seedling rootstock Alphonse mango trees having ¢ years old.
The trees are grown in a private mango orchard located at Kom Ombo
district, Aswan Governorate. Sixty uniform vigour trees of Alphonse
mango were planted at © x © meter apart. The texture of the tested soil
was silty clay with a water table depth not less than two meters. The
results of orchard soil analysis (according to Wilde et al., Y3A®°) are
shown in Table (V)

Table Y: Soil analysis of the tested soil:

Particle size distribution Values
Sand % N

Silt % OA,
Clay % RRR:
Texture :Silty clay
pH( Y:Y.° extract) A

EC (V: Y. extract) mmhos/Ycm/Ye°C RS
O.M. % Y.
CaCOr % LYY
Total N % ERA
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P (ppm, Olsen method) 01
K (ppm/ ammonium acetate) Y

The experiment included two factors, the first factor (A)
comprised from five concentrations of Algae extract namely a,) -.-
%, ax) *.*° %, ar) *.) %, a:) *.Y % and a.) *.¢ %. While the second
factor (B) related to four dates of application of Alga extract spraying
which applied at different growth stages of the trees; b,) growth start,
by) first bloom, by) just after fruit setting, and b:) at one month after
setting. Therefore, the experiment evolved twenty treatments. Each
treatment replicated three times, one tree per each. Triton B as a
wetting agent was added to all Algae extract solutions till runoff (Yo
L/ tree). Horticultural practices were carried out as usual. Complete
randomized block design in split plot arrangement with three
replicates was adopted. The five concentrations and the four dates of
spraying Algae extract were occupied the main and subplots,
respectively.

During both seasons ( Y+)+ and Y:)) ) the following parameters
were carried out:

V. At the last week of May, the length of shoots in the spring
growth cycle (cm.) was measured.

Y. Twenty leaves below panicles in the spring growth cycle/ tree
(according to Summer, Y4Ae and Bharagava and Chadha, ) AA)
were taken (last week of May) for measuring the leaf area (cm’)
(Ahmed and Morsy, Y4449).

Y. In the same previous leaves, percentages of N, P and K were
determined according to Chapman and Pratt, (¥47¢) and Peach
and Tracey, (Y31A).

¢. Percentage of fruit retention.

°, In the middle of June, yield expressed in weight (kg.) was
recorded.

1. Physical and chemical characteristics of the fruits representented
in fruit weight (g.), total soluble solids %, total and reducing
sugars, and total acidity % (as g citric acid/ Y+ + ml juice) were

determined according to Ranganna, ('9YA) and A.O.A.C.,
(Va40),
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All the obtained data were tabulated and statistically analyzed
using new L.S.D. test at © % for made all comparisons among the
studied treatments according to Steel et al., (Y23V).

RESULTS AND DISCUSSION
V- Shoot length and leaf area in the spring growth cycle.

It is clear from the data of Table (Y) that foliar application of
Algae extract at +.+° to +.¢ % significantly increased stimulating the
shoot length and leaf area in spring growth cycle comparing with the
control treatment. The promotion was associated with increasing
concentrations of Algae extract. Increasing Algae extract
concentrations from +.Y to +.¢ % had no significant promotion on
such two growth characters.

Table Y: Effect of different concentrations and dates of spraying
Algae extract on the shoot length (cm.) and leaf area
(cm") of spring growth cycle of Alphonse mango trees

during Y+Y+ and Y+ ) seasons.
Shoot length (cm.)
Yo, | KK
Algae extract Dates of spraying Algae extract (B)
concentrations c c
(A) 2|2 |2 | 3|8 a|2a|a|al|eL
b =
a0 Yoo Yo v [ Yo v Yo v Yo v [ YEQ Ve[ YEd | YeEq Vel
v % v i Y 3 Y q q A \ A
Yod | YoV Yoo Yo X Yo (Y1« VoY [Yoo | VoY |[Yon
ar *.°°% 1 o . o Y . q . 5 s
VY [V ey ve e[ Yo A VI Y [V VeV [ Yoo [ VoA
ar +.) % ) Yoo . ALY . T I T N
iy [y s e v vy vy [y [y [ ye v [ v
a: .Y % Yoo 2 A I Y ) T | A
A .t VY [y D e v vy vy [y [yt [Ye A vty
o . ¢ Y ) % ¢ \ s s .
Y1Y | Yo A YoV | Yol YAY | Yo A VYo 1| Yo ¢
Mean (B) Y q . 1 ¥ o 1 v
B AB A B AB
New L.S.D at ® % e VA Tt Y- e T
Character Leaf area (cm')
a .c % oV Y [ovY|ovy[ov..[ovy[evai[oeve]|ovoe|ove |eVoe
ar +.+°9% WA V[ eqe [oAXY [N [AY e [TV Y [T oA [T
ar .V % WA [ea e [vEN YA [T e [T x¥ v
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a: YO -2 s e 0 -2 R O S - e O B R S| e WY e |ary
a. *.£ % TTATE LAY TN Y AYY Y [ ey | ary | \o|arA
Mean (B) WY [WYoe | w0 |od0 WYY | WY« [ WY, v | 0dd
A B AB A B AB
o0
New L.S.D at © % Y. Y. Y Y . A “A YA

p, = Growth start

br=Just after fruit setting

by= First bloom

b:= One month after fruit setting

Delaying dates of spraying Algae extract contributed in gradual
reduction on such two growth characters. The maximum values were
recorded on the trees that foliage spraying with Algae extract was
applied at growth start. Treating the trees once with Algae extract at
one month after fruit setting gave the lowest values.

One spray of Algae extract at +.Y % at growth start of Alphonse
mango trees gave the maximum values. These results were similar
during both seasons.

The promoting effect of Algae extract on growth characters
might be attributed to its positive role in supplying the trees with their
requirements from all organic and mineral nutrients at balanced rate.
The higher own content of Algae extract from natural hormones and
antioxidants which encourages cell division could give another
explanation (Subba- Rao, Y1A¢),

These results are in agreement with those obtained by Chouliars
et al.,, (Y:+°); EI- Sawy et al., (Y:+°); Gamal (Y++1) and Ebeid-
Sanaa (Y« V).

Y- Percentages of N, P and K in the leaves:

Data in Tables (Y& ¢) clearly showed that leaf content of N, P
and K was significantly higher in the trees treated with Algae extract
at +.+° to +.¢ % rather than non- application (+.*+ %). The gradual
promotion of these nutrients was observed with increasing Algae
extract concentrations from «.+ to +.¢ %. No significant promotion
was observed among the two higher concentrations namely +.Y and
+.£ % on these nutrients. The maximum values were recorded on the
trees that sprayed with Algae extract at +.Y %.

With advancing dates of spraying Algae extract there was a
gradual and significant promotion on these nutrients. Growth start

B T



A. Y. Mohamed et al.

spray of Algae extract gave the maximum values. Treating the trees
once at one month after fruit setting of Algae extract gave the
minimum values.

The maximum values were recorded when the trees received one
spray of .Y % Algae extract at growth start. Similar results were
recorded during both seasons (Y+Y+ and Y+ ))).

Table ¥: Effect of different concentrations and dates of spraying
Algae extract on the percentages of N and P in the leaves
of Alphonse mango trees during Y+ and Y+ seasons.

Leaf N %
S | XX

Algae extract Dates of spraying Algae extract (B)
concentrations c c

(A) 2| 2|53 g@ 2|2 |5 |3 g@
a, *.» % YYY [YYY [y vy [y [y vy [y ve [y ve [y ve [y ve [V ve
ay +.+904 YOy [ Yar[var [y Ay [ vav[yay [ y.ee[vat [y ae |y aa
ar +.) % YYo [Yyo[Y o[ Yao [ YN [YYY[YAY[Y o[V an]Y .9
a. .Y % YyYalyvo[ye[y.olyvy[yre [y [yay [y .a[yn
a. *.f % Yeo | YYo YN Y o[ YXY[Yyo[YYy [YAY[Y.v][Y e
Mean (B) YAV [ YA Y, YAy Yye [ Y.y Y, YA
New L.S.D at ® % AA B.L A\Br A\/ Ba A\B\
Character Leaf P %
a .r % AV YT e et oY e aY ] ey eae ]y
ay +.+904 Yol eyt exy oy axo o re x| exe [ oY Yo
ar +.) % AT NN BT BT BN N I IV I BN
a. .Y % YAy ey eyt ey oya vy oy oYy oxy
a. .t 9% exaleve| oy oy oy e ove oo [ oYy |y
Mean (B) XY [ YA e xeo [ vy CYY [ YA ey ]y
New L.S.D at ® % Av BV ABﬁ TA:V BY ABi

b, = Growth start

br=Just after fruit setting

by= First bloom

b:= One month after fruit setting

The higher own content of Algae extract of nutrients, amino
acids and antioxidants may explain the present results (Adam, Y44%).

“Yeyo
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These results are in agreement with those obtained by Fornes et
al., (Y++°); Hegab et al., (Y- +°); Mouftah (Y++V); Khanetal., (Y:+1)
and El- Sayed- Esraa (Y+)+).

Y- Percentage of fruit retention:

It is clear from the data in Table (¢) that spraying Algae extract
at +.+° to +.¢ % significantly improved the percentage of fruit
retention comparing with non- application. The promotion was
associated with increasing concentrations of Algae extract from «.+ to
«.¢£ %. Negligible promotion was obtained with increasing
concentrations from .Y to +.¢ %. Supplying the trees with Algae
extract at +.Y % from economical point of view gave the best results
with regard to fruit retention.

Table ¢: Effect of different concentrations and dates of spraying
Algae extract on the percentages of K in the leaves and
fruit retention of Alphonse mango trees during Y+\«
and Y« seasons.

Leaf K %
Yo, | KK
Algae extract Dates of spraying Algae extract (B)
concentrations c c
(A) 2| 2|5 |2a|8Z a|a|k|2|8%
= >
a, .+ % YXYo [V Yo [YYo [y Yo [y Yo [y ¥ [y xye [V ¥ [y YAy
a, +.+° 04 Yoo [vey [y ¥y [y ry [y e [yer v en [y ey [y ey es
ar +.) % YooY [V eA [ VYev [V YA v ev [ Yy [ VYoo [V e [V eY [V .oy
a. +.Y % Y [ ver [ ve [y [ves [y Y [vaAY [ Vet [y en ]y ed
2 .t % YA [ vev [ vey [ vee[veo [y [yav [ yevy [y ev ]
Mean (B) Yoy [vev | vey [V yy YoA [y ey [y ety g
A B AB A B AB
L\/l:w LSD at o[ | i " o iy w
Character Fruit retention %
a, .+ % AT oo T T AT AN AT Y T oA
ar +.+°9% ey vev ey oy oy ey oy oy vy
ar *.) % cov [ vev ] ven ey vy [ vev [ ve [ veY [ ove [ en
a: *.Y % At ey ey e vy e vy [ VoA e [ veY [ 400
as .t % AW oo veal ey [vey vy [ v vy [ ev | oy
Mean (B) VO | e EY | YY) -A U R X-TN BRSNS R |
A | B | AB A | B | AB
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New L.S.D at ¢

Y o CAY Y NS R
%

b, = Growth start

br=Just after fruit setting

b+= First bloom

b:= One month after fruit setting

Advancing dates of spraying Algae extract caused a significant
and gradual promotion on fruit retention %. Spraying Algae extract
once at growth start or at first blooming stage gave the best results.
Worst results were obtained with spraying Algae extract once at one
month after fruit setting.

One application of +.Y % Algae extract at growth start gave the
best results with regard to fruit retention. These results were similar
during both seasons.

The beneficial effects of Algae extract on growth and nutritional
status of the trees surely reflected on improving fruit retention.

These results are in conformity with those obtained by Ebeid-
Sanaa (Y+ +V); Mouftah (Y« +V) and El- Sayed- Esraa (Y+)+).

¢- Yield/ tree:

It is evident from the data in Table (°) that treatment the trees
once with Algae extract at +.+° to +.¢ % always accompanied with
improving the yield per tree comparing with the control treatment.
There was a gradual promotion on the yield with increasing Algae
extract concentrations from +.+ to +.¢ %. No significant increase on
the yield was observed among the higher two concentrations of Algae
extract (+.Y and +.¢ %). Therefore, the recommended concentrations
from economical point of view was +.Y % Algae extract.

There was a gradual promotion on the yield with advancing dates
of spraying Algae extract. Treating the trees once with Algae extract
at growth start gave the best results.

One spray at growth start with Algae extract at .Y % from
economical point of view gave the best results with regard to yield of
Alphonse mango trees. Yield per tree in such promised treatment
during both seasons reached 1V and 19 kg, respectively, comparing

I N
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with ¢2.¢ and ©+.7 kg produced by untreated trees in both seasons
(Y+Y+and Y+ V), respectively. These results were similar during both
seasons.
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Table ¢: Effect of different concentrations and dates of spraying
Algae extract on the yield/ tree (kg.) and average fruit
weight (g.) of Alphonse mango trees during Y+« and
Y+ seasons.

Yield per tree (kg.)
Yoy | [IEK)
Algae extract Dates of spraying Algae extract (B)
concentrations(A) | — | » | 3 | w |82 - | » | x| w |2
o) o o o) ‘”S:, o) o) o o) “-’i‘:,
= p
ay . % ¢o oo | oo £0 v o ¢ AN AN 04y O [ Ou s o1
ay v 00 0p o0& v oY « O v [ AN e..“\ coq oYV |oey 2‘\_. oy 1
ar ..\ % o‘\'e ev.. ei.. ow'. ee.i 'L... e/\.o 00 o\". o1 ¢
a. .Y % W far e fea et [y [ e [avafed ot [ Y
A .t % A [Arafednfere [y A a1 [eda oo |y
Mean (B) OAAN [ OTY | oy oYY Y. | eAY [ ooy [ovy
A B AB A B B
-J¢)
New L.S.Dat © % Ve VY YV Yo Yy YA
Character Average fruit weight (g.)
WY T AVY [y vy vy [y vy [ vy [ avy, [ vy,
a .0 %
. . . . A . . . q .
s 0 Yoi [ YAV [ YAA [ YA YAy [ Yo [ YaA [ YA [ YAY, [ YAy,
ar .10 % : \ \ S R T O I B A
YAY [ Yoo [ YaA [ YA [ Yoy [ Yye [ Yer [ Yaa [ va. [ Y.y,
ar *.V % . . . . e . . . . °
Yo Yey [ Yve [ yev o [vaa [y [yva [y [ yev [ Yoo [ YYVY
a. .Y % q . . q . q . . . Y
0 YEY [ Yyo [ Yav [ Yoo [T [ YT YT [ Yy [ Yy [ Yy,
a .t % . o o . Y . 1 o . A
YVE [ Yoo [ VaE | YAA, YA [ Yoy [ Yao, [ YAA,
Mean (B) 1 q o . ° A . 4
A B AB A B AB
o0
New L.S.D at° % . 50 WYY 5o 5. Y

b, = Growth start

br=Just after fruit setting

by= First bloom

b.= One month after fruit setting

The previous beneficial effect of Algae extract on fruit retention
positively reflected on improving the yield.
These results are in conformity with those obtained by Ebeid-

Sanaa (Y« +V); Mouftah (Y« +V) and EI- Sayed- Esraa (Y+)+).
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- Fruit characteristics:

Data in Tables (°& & V) obviously revealed that supplying
mango trees cv. Alphonse with Algae extract at +.°© to +.¢ %
associated with improving quality of the fruits in terms of increasing
fruit weight, T.S.S % as well as total and reducing sugars % and
reducing total acidity % rather than non- application. The promotion
on both physical and chemical characteristics of the fruits was
associated with increasing Algae extract concentrations. Increasing
Algae extract concentrations from .Y to +.¢ % failed to show
measurable and significant promotion on the fruit quality. Therefore,
the recommended concentration of Algae extract in this respect was
.Y %.

Table 1: Effect of different concentrations and dates of spraying
Algae extract on some chemical characteristics of the
fruits of Alphonse mango trees during Y+VY+ and Y+ \)

seasons.
Total soluble solids %
Y. | XK
Algae extract Dates of spraying Algae extract (B)
concentrations (A) | _ . . w |8~ . . w | 5~
o o) o o) QL i‘:, o) o) o o) L if,
= =
a . % VIY [Ty yry [y vy [y [ yne [ yne [ yv e ] e
a, +.+° 04 YA [yvaywve [ YA WY v [y [y YA [ yve
ar *.) % W [Woe [WAYAY [ WY [ AW [ WA YAY [ YAV [ VAN
a .Y % WY WY YAY YA [ ywWa WA YAY [ YAV YA ] YA
A .t % WY WA YAY YA [awva [ awva YA s [YAA] YA ] VAL
Mean (B) Y1a [y [ywoe|yva WYy ava [ YAy
A B AB A B AB
New L.S.D at ¢ % Y v N v v N
Character Total sugars %
a . % Yer [ yey [ yey [ yey [ vey [vev [ vexy[vey | vee]vey
ay .20 04 e [ Yo [ Yoy Yo Yoy [vea[vox [ Vo[ Ve a] Vot
ar *.) % Yoo [Yoo [ Yo AV Y Yo [ Yo X [vo A NTY [ Vio | Vs
a .Y % Yot [ Yo a [ yry [y va [y [yve [ yiv ] yva] e
A .t % Yo [yt [yr Yy Al Y LY [y [yt [yt Ay ] an
Mean (B) Yo [ Yo ¥ |ve e |Ve Yo v Yoy [ ve.a |y
A B AB A B AB
New L.S.D at © % ¥ ¥ . € A v . €

b, = Growth start
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br=Just after fruit setting
b+= First bloom
b:= One month after fruit setting
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Table V: Effect of different concentrations and dates of spraying
Algae extract on some chemical characteristics of the
fruits of Alphonse mango trees during Y+VY+« and Y« \)

seasons.
Reducing sugars %
R | K
Algae extract Dates of spraying Algae extract (B)
concentrations - c
(A) 2| 2|5 | 2|8 a|=a|k| 2|28
= =
ay . % AR A A A AR ER
ar +.+° 9% ve | Yy [ e ex [ YA Yo [ YA ey | g | g
ar +.) % va [ ey [ go ey [ ey [ e [ ey [ e eA ] g
a: .Y % ey [ eo [ ey [ ea | e | ey [ e | eA] g | gy
a .t % ¢y [ go [ ey [ o [ g ey [ ] ea ] e | gy
Mean (B) AR AR EE YAl ey [ ey | e
A B AB A B AB
New L.S.D at © % Y Y . € Y A £
Character Total acidity %
Y YAl oXA] YAl ¥r [ orA] ¥ o ¥a [ XA o ¥A] L YA
Ve 70 ) 4 A A 4 . . A A 4
¥V laxo ey oy oxre oy ave oy [ o¥y | e
ar .10 % ) \ \ \ R R .
Yol wxr ey oo ey ore [ oxy oy oo oy
ar .} % ) \ . AloA A A Y A e
xr ey ooy ey ey oxc oy |y
a Y% ) . A 1 q Aoy o]y ) 1
R N A
8 .t % . ALy 5 Aoy 1 1 . °
Yo [ vxe[oxr | o Yo [ vxe [ v¥Y [ o
Mean (B) o Y \ ¥ Y . q \
A B AB A B AB
New L.S.D at © % A AR 0o <o LY AR

b, = Growth start

br=Just after fruit setting

by= First bloom

b:= One month after fruit setting

Delaying dates of spraying Algae extract from growth start till
one month after fruit setting resulted in gradual promotion on
chemical quality and a reduction on fruit weight. The best results with
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regard to fruit weight were obtained with using Algae extract at
growth start. Spraying Algae extract at one month after fruit setting
gave favourable effects on chemical characteristics of the fruits.

The largest fruits were recorded with using Algae extract once at
growth start. The same trend was obtained in both seasons of the
study.

The beneficial effect of Algae extract on enhancing cell division
and the biosynthesis of sugars may helpe in advancing maturity stages
(Adam, Y3449),

These results are in conformity with those obtained by Ebeid-
Sanaa (Y +V); Mouftah (Y« +V) and EIl- Sayed- Esraa (Y+)+).

As a conclusion, treatment of Alphonse mango trees once at
growth start with +.Y % Algae extract seem to be beneficial for
promoting the productivity of the trees.
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The effect of application of algae extract on mango trees
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