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ABSTRACT

Taimour mango trees were treated with turmeric extract at
different concentrations (+.*¢ to +.A %) and frequencies (once,
twice, three or four times) during Y+YY and Y+«\Y seasons. The
goal of this study was examining the effect of these turmeric
treatments on growth and fruiting of Taimour mango trees.

Results showed that foliar application of turmeric extract at
«.*® to *.A % once, twice, three or four times considerably
improved leaf area, total chlorophylls, leaf content of N, P and K,
yield as well as physical and chemical characteristics of the fruits
in comparison to the check treatment. The promotion was
associated with increasing concentrations from +.+¢ to +.A % as
well as frequencies of turmeric from once to four times. Using
turmeric extract at concentrations higher than .\ % failed to
show measurable promotion on all the investigated parameters.
Increasing number of sprays from three to four times showed
meaningless effect on these characters.

The best results with regard to yield and fruit quality of
Taimour mango trees were recorded with foliar application of
turmeric extract at +.) % three times.

INTRODUCTION
Taimour mango cv. grown under middle Egypt conditions have
poor yield and suffers from the exaggeration use of chemicals that
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leads to cause a disturbance in physiological processes, metabolism
and fruiting.

Since ancient times plant extracts were used in many ways.
Recently, public health and environmental safety encourage the use of
these natural products for improving growth, nutritional status,
production and as pesticides. The higher content of plant extracts from
phenolic and another chemical constituents seem to have synergistic
effects on growth and mortality of most fungi. Out of the important
plant extracts is turmeric. Turmeric curcuma longa L. is a herbaceous
perennial plant belonging to the Zingiberaceous family. Curcuma
genus contains about Y+ species. It originates from India and South
East Asia and is cultivated in the majority of tropical countries. It is
obtained from the rhizome of Curcuma longa. It contains ¥ to 4 %
curcuminoids which contain 1+ % curcumin, desmethoxycurcumin,
monodemethoxycurcumin, bisdemethoxycurcumin, dihydrocurcumin
and cyclocurcumin. Curcumins oxidation yield vanillin. Tumeric
extract is rich in carbohydrates, (¢+ % starch), arobinogalacton,
potassium salt, essential oils and pigments. It is known for its anti-
inflammatory, anti- oxidant and anti- microbial properties. Curcumin
has a free radical scavenger activity namely hydroxyl radical that is
responsible to protect DNA from damage and inhibit lipid
peroxidation (Srimal, Y24V and Alonso, Y+« £).

Previous studies emphasized the beneficial effects of using plant
extracts on growth and fruiting of fruit crops. In addition, most studies
found that cortain plant extracts are considered as antifungal
compounds (Khanna and Chandra, Y3A%; Ammon and Wehl, Y44);
NRC, Y34Y; Osawa, Y14¢; Paik and Chung, Y34V; Obagwu et al.,
Y44V; Srivastava and Lal, Y343V; Purohit, Y+++; Bruneton, Y:+);
Okigbo and Emoghene, Y. :Y; Parakash and Majeed, Y:-Y; Pons,
Y«.Y; Chawdhury et al., Y+ +V; Bhadwaj et al., Y+)+ and Hanafy et
al.,, YY),

The goal of this study was selecting the best concentrations and
times of application of turmeric extract that were responsible for
enhancing growth, yield and fruit quality of Taimour mango trees.
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MATERIALS AND METHODS

This study was conducted during Y+YY and Y+)Y seasons on VY
V- years old Taimour mango trees onto seedling rootstock grown in a
private orchard located at Nagah Hamady district, Qena Governorate,
Upper Egypt where, the soil is clay. The trees were planted at v x V
meters apart. Surface irrigation system using Nile water was followed.
The selected trees were subjected to all the normal horticultural
practices. This investigation included Y ¢ treatments from two factors
(A & B).

The first factor (A) consisted of six concentrations of turmeric
extract namely a,) *.+ %, ax) *.*° %, ar) *.) %, a:) .Y %, a.) *.¢ %
and a:) *.A %. While the second factor (B) comprised from four
frequencies of turmeric extract namely b,) once at Spring growth
cycle start (1 week of Mar.), by), twice at the same previous date and
again just after fruit setting (¢™ week of Apr.), by), three times at the
same previous two dates and two weeks later (Y™ week of May.), and
b:) four times at the same previous three dates and at two weeks later
(¢™ week of May.). Triton B as a wetting agent was added to all
turmeric extracts at +.+° %. Spraying was done till runoff (Y L W/
tree). Untreated trees were sprayed with tap water containing Triton B
at +.° %. Randomized complete block design in split plot
arrangement was adopted. The six concentrations and the four
frequencies of turmeric extract occupied the main and subplots,
respectively.

Twenty leaves below panicles of the spring growth cycle
according to Summer (Y3A¢) were taken (Y™ week of June) for
measuring leaf area (according of Ahmed and Morsy, Y344) as well as
chlorophylls a & b then summation of both for producing total
chlorophylls (mg/ Y++ g F.W) (according to Wettstein, Y4eV) and
percentages of N, P and K in the dried leaves were determined
according to Wilde et al., (Y3A°).

Harvesting was achieved at the middle of July in both seasons
when the flesh of fruits became light yellowish, the yield expressed in
weight (kg.) was recorded. Twenty fruits were taken from each tree
for measuring fruit weight (g.), T.S.S %, total and reducing sugars %,
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total acidity % (as citric acid/ Y ++ ml juice) and vitamin C content (as
mg/ Y+ ml juice) (A.O.A.C., Y440),

All the obtained data were tabulated and statistically analyzed
according to Mead et al. (Y44Y) using new L.S.D at ¢ % for
comparing the differences between various treatment means.

RESULTS AND DISCUSSION
V- Leaf area and its chemical composition:

It is clear from the data in Tables (¥ & Y & Y) that using turmeric
extract at +.+° to +.A % once, twice, thrice or four times significantly
improved the leaf area, total chlorophylls and leaf content of N, P and
K comparing with the check treatment. The promotion was associated
with increasing concentrations and frequencies of turmeric extract.
Significant differences on these parameters were observed among the
concentrations lower than +.) %. Using turmeric at concentrations
higher than .Y % caused unsignificant promotion on these
parameters, therefore the recommended concentration is +.) %. The
maximum values were recorded with using turmeric four times at +.A
%. The untreated trees produced the lowest values. Similar results
were recorded during both seasons.

The own higher content of turmeric extract from antioxidants
especially phenolic compounds, nutrients and plant pigments which in
turn stimulating cell division (Pons, Y« +Y) may explain the present
results. These results are in harmony with those obtained by EI- Wasfy
etal. (Y+)VY).

Y- Yield per tree:

Table (V) shows that spraying turmeric extract once, twice, thrice
or four times at +.+° to +.A % significantly improved yield. There was
a gradual promotion on the yield with increasing concentrations and
frequencies of turmeric extract.
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Table Y: Effect of concentrations and frequencies of turmeric
extract on the leaf area (cm') and total chlorophylls
(mg/ Y++ g F.W of leaves) of Taimour mango trees

during Y+ VY and Y+ Y seasons.

Leaf area (cm’)
Yoy | Yoy

Frequencies of turmeric (B)

Conc. of
turmeric (A)

Mean Mean
byY | byY | be¥ | bt (A) byY | byY | be¥ | bt (A)
a *.* % Voo Vo [ Vo ¥ | Voo V¥ Ve Y | Ve o | Ve o[ Ve Ve,
Ay .+ 000 | VY.« [ V¥ e [ Ve . [Vor | ve . [VYa | Ve . [VV.. [VVe]| Veor
ar * V00 | VY¥ [ VR VWA [ VAL [ VYRY [ Yo v [ YV e [ Av v | AV ¥ | VALY
A Y0 | VYRR VY | VAL [ VAR | Ve [ Ve e [ VYV | ALY | Ave | VAR
A 606 | VFV [ VR.6 [ VAY [ VA | VAV [ Ve N [ VWA [ AV | AV | YAA
a *AOh | VF A VR o [VAY [ VAS [ VRN [ Vo & [ VAL [ AY.v | AY. e | VA )
Mean (B) | VY.V [ Ve A v ¥ [ vie VEY | VI | VALY | VAR
New L.S.D A B AB A B AB
at+.«® K V.. Yo Kz 1Y Y4
character Total chlorophylls (mg/ Y+ + g F.W)

a . % YR YU PV RV TR VLY [ YVLY [ RVLY | YYLE | YYLY
ay .+ 2 9% Yv.e € £Y.. ¢y, 0 £4.0 YAQ 4.9 I3 ¢y.0 AN
ar .V % Ya. v | ¢Y.q | o, | EO V| £VY ¢V V| £V Y | to Y| 00 I Z
a: .Y % Ya,¢ | £« | £ | €7, ¢y ¢ ¢V, 4| ¢ o | to 0 | to N €.
A *.¢£ % Yav | ev.Y | €08 | £, (2 EY, o | E¥ N | tOo YV | to V| tEY
a: A% Eo 0 | EV Y| 00| £.Y EY AN | EY N | EY YV | E0N]| €08 ¢¢.¢

Mean (B) | ¥A.¥ [ ¢V,e [ ¢y ¢ [ ¢v E N[ EY, [ Y A EYA
New L.S.D A B AB A B AB
at...® ). ) vy ', -8 A

Using concentrations of turmeric above +.) % did not cause a
significant increase in the vyield. Therefore, the recommended
concentration of turmeric from economical point of view was +.) %.
Increasing number of sprays of turmeric from thrice to four times
failed to promote the yield. The best results with regard to yield were
obtained with treating the trees thrice with turmeric at +.) %. Under
such promised treatment, yield per tree reached ¢A.° and ¢4.+ kg
during both seasons (Y+Y) and Y:)Y), respectively. The untreated
trees produced the lowest values. Similar results were obtained during
both seasons.

The beneficial effect of turmeric extract on yield was mainly
attributed to its positive action on enhancing growth and nutritional
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status of the trees in favour of producing higher number of fruits per

tree. These results are in agreement with those obtained by EI- Wasfy

etal. (Y+)Y)and Aly and ElI- Masry (Y+)Y).

Table Y: Effect of concentrations and frequencies of turmeric
extract on the percentages of N and P in the leaves of
Taimour mango trees during Y+ and Y+ Y seasons.

Leaf N %
Yoy | Y
tu?nc:z:i.co(fA) Frequencies of turmeric (B)
oy | be¥ | bev | bet | MLy [y | ey | b | MeAN
(A) (A)
a . % YAY | OVAY | OVAY | VLAY VLAY LIS R . T A T TP IR U 1.4,
ay +.v0 % YAY [ YAA [ Yoo | Y| Y V.49 | Y)Y [ oYYy | oYYy | Yove
ar *.\ % Yoo | Y vy oy |y (AR R A 2 R O A B 2 Y.Ye
a. .Y % Yoo | YNY | oYYY | YoYe | oYove | YNY | Y.YE | YN | Y.FY [ Y.¥e
a .t % Yoo | YN | oYYy [ Yve | ovae | YANY [ Yve | Y.y | YYY | Y.¥e
ax A% Yoo | YNY | oYYY | YoYe | Yove | YNY | YYT [ oYeY | Y.ve | Y.¥
Mean (B) VLAY | Yo | YOAY | Ye Yo | YaY | ovyw | oy ove
New L.S.D A B AB A B AB
at +..° A 0 c Y ey 0 Y
character Leaf P %
a . % AT VY LAY | Y | AE | vNe | ve | e Y
ay +.v0 % CAY | XY [ eYe | e xe | Yy COA ] e | e L2
ar *.\ % N AT L T R & U N A Y CYY [ e YE | a Yy | YA aYe
a. .Y % LN R L 2 BN LY2 R Y2 B ) YYD Y | YA | YA s
a .t % CYY | XY | LYY | YA | uYe Yt | v Yo | v XA | v ¥4 vy
as . A% AL 2 IR T2 R £Y2 IR S B 2 Yo | Yo | v XA | . ¥4 vy
Mean (B) N S IR T R 2 IR Y CYY [y | ave | e
New L.S.D A B AB A B AB
at +..° Y A v 0 v A v 0

Y- Fruit quality:

It is evident from the data in Tables (¢ & @) that supplying
Taimour mango trees once, twice, thrice or four times with turmeric
extract at +.+° to +.A % was significantly improved fruit quality in
terms of increasing fruit weight, T.S.S %, total and reducing sugars %
and vitamin C and reducing total acidity % in comparison to the check
treatment. The promotion on fruit quality was proportional to the
increase in concentrations and frequencies of turmeric extract.
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Table Y. Effect of concentrations and frequencies of turmeric
extract on the percentage of K in the leaves and yield/
tree (kg.) of Taimour mango trees during Y:Y\ and
Y« VY seasons.

Leaf K %
Yor | Yory
tu52:;;€A) Frequencies of turmeric (B)
) [ oY [ ber | bt Mgy | by | ber | bt | M
(A) (A)
a . % VNN LAY LY | Y e | e | R | Y e |y v
ar . % VRN EW | Y e [ ey | v ke | N EY | VoY | A Y | v A | Y ee
ar *.\ % VLEW [ Y ee | VY L | et [ ey [ v e | Y YY [ Ay | e
a: .Y % VoEE [ Yot | VAW Ly e | oy et [y e [yt | YV [y ve |y
a .t % V.66 [ Yol | Ve [ Y re | vy [y e [y |y [y ve |y e
ax *.N% V.80 V.o V.00 V. V. 0N \.ov V.1 \.V¢ \.Ve V.Y
Mean (B) Voee | Ve | v e | v ey V.6V | Y oA | Y ve |y
New L.S.D A B AB A B AB
at +.+ @ e 0 (R AR v 100 A
character Yield/ tree (kg.)
a .* % LTI I S I o UK K U2 o T S T I Y20 I 20 N Y2 I YO
ay +.+ 0% YAS | tY . | toe | gn, | EwY | wa4 | €Y A | €1, | £ | £¥A
ar *.\ % YA | £, | tAe | £4.0 | £n T | gve | gn0 | g4 | €47 | V..
a: .Y % ¥ | N0 | EAN | £4Y | £n4 | g6 | g ¥ | £4.0 | €4V | £V ¢
a .t % o | €10 | EA0 | €4 | €78 | £€Y | £V.. | €4 A | ou v | £VA
as N % €6, | £V, | EAA [ v | tve | tg0 | Ve [ ou v | o v | A
Mean (B) VY | £6Y | £04 | g1V EYY | £e¥ | €14 | £V
New L.S.D A B AB A B AB
at +.+0 A 1A €.t V.4 (R €Y

These results are in agreement with those obtained by EI- Wasfy
etal. (Y+)Y) and Aly and EI- Masry (Y« Y).

Using turmeric at concentrations higher than +.) % showed little
promotion on fruit quality. Increasing number of sprays from thrice to
four times had negligible stimulation on fruit quality. From
economical point of view, using turmeric extract at +.) % thrice
resulted in the higher promotion on fruit quality. Low fruit quality
were observed in untreated trees. These results were similar during
both seasons.
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The promoting effect of turmeric extract as antioxidant on cell
division as well as the biosynthesis of carbohydrates and plant
pigments (Parakash and Majeed, Y+ +Y and Pons, Y+ +Y) may explain
the present results.

Table ¢: Effect of concentrations and frequencies of turmeric
extract on fruit weight (g.) and T.S.S % in the juice of
Taimour mango trees during Y+ 'Y and Y+ Y seasons.

Fruit weight (g.)
Conc. of Yoy Yoy
turmeric Frequencies of turmeric (B)
(A) Mean Mean
by by ¥ by ¥ b, ¢ by by ¥ by ¥ b, ¢
(A) (A)
a .+ % YAV, . YAA . YAA . YAA . YAV A | YYeo YYN.. YYy. . YYy., . YYO A
ay *.*°
YYO o | YWY | YEN O | YEY. | Yo W | YY. .. | YYA. | You.. | Yor.. | YEY O
%
ay ~.\ 9% Y‘"Y‘_n "iY.~ "GY.~ "0".~ Ha,~ Yf~.~ Y°°.~ Yy . Y'Lin Y°°_°
A *.Y 00 | YFYFW | YEYo | Yor . | Yov.o | Yo | YeN . | Yoo . | YUE,« | Yo« | You ¥
Aot 600 | YYY.o | YEW L [ Yot o | Yoo o | YET £ | YEY.. | You.. | ¥io.« | ¥YiN.. | Yov ¥
Ay N0 | YYEL | YEW . | Yoo . | Yeo o | YER .4 | YEY.. | You.. | Yie,. | YAV« | Yov,e
Mean (B) | YY9.Y | Y¥1.4 | Yéo,o | veu ¥ YYo A | YeV,. | Yot ¥ | Yoov
New A B AB A B AB
L.S.D V.. 1A 1LY 1.4 1t VoV
at +.»°
character T.S.S%
a, .0 % | VELY VeY (ERs VEY VEY V¢ Vet V6.0 V¢, V¢,
ay .00
VeV VoY 1o Vo v Vo ¥ VEA Vo0 (RN (R Yo .u
%
ar .V % | Ye.. Yo.u (R V1LY yov \o v Vo0 L (R VoV
a; *.Y% | Ye.) Vo (R LY Yo A Vo v Vo (R 1LY Yo A
A .£0% | Ve.) Yo v LY (R Yo A Vot Yo v (R 1LY V0.4
a A% | Ye.¥ Yo v LY (R Ve 4 Vot Yo v (R 1LY V0.4
Mean (B) V¢4 Yo ¥ VYo A VYo A Ve, Vo ¢ Vo A Vo 4
New A B AB A B AB
L.S.D
ot Y v ot oy Y
at +.+°
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Table ¢: Effect of concentrations and frequencies of turmeric
extract on the percentages of total and reducing sugars
in the fruits of Taimour mango trees during Y:'\ and
Y« VY seasons.

Total sugars %
Y | Yoy
tufn:::ilco(fA) Frequencies of turmeric (B)
bod | byt | ber [ bt [MEV by [ v | by | bt | MO
(A) (A)

a . % (A0SR E 0 A R S SRR T 2 AR S AR SO IR R SO IR SR B R R AR
ar . % YA L YEY | Yo e [ Yoy | Ve | NWLE [N A | YEY | YE e | Ve
ar .V % YEY | Ve, | Yoo | Vet | Ve Y | Ve | Yo | Ve, V¢,0
a .Y % YEW | Ve . | Yoo | Vet | Ve YA | YeE | Yo e | Vel 1e
a. +.£ % Ve e | Ye N [ Yo [ e | ey | YWA | Vet | Yoy | Yo A
as A% Yeo | Ve Y | Yo [ Yo | Yoy | Awa [ vee | Yoy | Ve VeV
Mean (B) YEN | VeV | Yow | Ve, YU VEY | Ve | Ve

New L.S.D A B AB A B AB
at +.+° Y Y R oy .y Y
character Reducing sugars %

a . % .Y .Y .Y .Y £.) £ £ £ £ £
ay .+ ° 9% £.0 £.4 oy o ¢ o £.¢ ¢4 oy o.¢ 0.
ar V% £.9 .4 1. 1. .1 £.A °.¢ 1. 1. e
a Y% o, 0.0 1. ) oV £.4 °.0 1 A e
a .t % o °.0 ) A oV o, °.0 ) 1) oV
ar *.N% o 0.0 1) A LAY o) o 1) 1) oV
Mean (B) £ oY e oV £V A e et

New L.S.D A B AB A B AB
at +.+® Ly LY .0 v .Y .0

As a conclusion, promoting yield quantitatively and qualitatively
of Taimour mango trees required treatment with turmeric extract at
+.) % three times along with the other common horticultural practices.
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Table 1: Effect of concentrations and frequencies of turmeric
extract on total acidity % and vitamin C content (mg/
Yo+ ml juice) of the fruits of Taimour mango trees
during Y+ 'Y and Y+ Y seasons.
Conc. of Total acidity %
turmeric 'Y | Yory
(A) Frequencies of turmeric (B)
by by ¥ by ¥ b, ¢ Mean | by ) by ¥ by ¥ b, ¢ Mean
(A) (A)
Ay ot 00 | cuEEe | CEFA | CERA | ERA | WA | Y | e | e | e | e
OIS N RO SR IO SO IR 1 O IR - S0 I % S R SO T R 5 SO BRI o SO B Y
%
IR N 7. I SO I & SV IR ST IR X S IR RV I LN I N I O T I O IR A 1
A YO0 | et | YN | YA | YAA | N | A | e | e | vas | e
Ao £ 00 | CFOA | VYA | L YA [ CYAY [ FNe | R | G EYA | e | YAA | Yy
AN | eV | Yo | v YA | G YAV | e rve | o | G YA e | e van | ey
Mean (B) | +.¥YA | ¥ | L ¥YY | L ¥y, CYAE | o rey | FYY | L rYe
New A B AB A B AB
L.S.D e ve ey e v YA 18
at +.+ ¢
character Vitamin C content (mg/ \ + + ml juice)
a . % Yo Yo v Yo v Yo¥ ve.v Yy yi.¢ A yain vi.e
ay *.*° Yv.a ¢v o AN YY £y, Y A ] [N £ e [
%
ar .V % 1 AN £0.v (oY £YYy AN Y EAN EAN £y
a: .Y % S s AN fo Yy o ¢ £V ¢ AN €1¢ EAY EAT £
a. *.£ % ¢y 0 AN o ¢ too (2 AN €1¢ tAO EAY £V
ax *.N% Ev A £Y .. (o0 ¢o 12 A% Y 1.0 EAT EAY £y
Mean (B) | ¥9.) XR; A £y ¢ R; R £, AR
New A B AB A B AB
L.S.D )Y Voo Y. Voo v 4 Y.y
at +.+ ¢
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