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ABSTRACT
Flame seedless grapevines grown under sandy soil were

fertilized with the suitable amount of N ( A+ g/ vine) through Ye to

Vv« +7 inorganic and / or humic acid at ¥.e to ¢+ cm'/ vine as a trial

for improving sandy soil fertility, vine nutritional status and
productivity of the vines. The study also aimed to partially reduce
the amount of inorganic N by using humic acid for decreasing
pollution of the berries with nitrite and nitrate.

Results showed that reducing the amount of inorganic N

from Y+ to ¢+ % of the suitable N and increasing the amount of

humic acid from Y.e to ¢+ cm'/ vine were accompanied with
improvement in soil fertility and growth , N, P and K content ,
yield, physical and chemical characters of the grapes. Reducing the
amount of inorganic N from e. to Ye/ of the suitable rate of N
even with the application of humic acid had inferior effects on the
studied parameters. Combined application of N in inorganic form

and humic acid was favourable than using inorganic N alone in
this respect.
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The best results with regard to soil fertility, and Flame
seedless grapevines nutritional status and productivity of grown

under sandy soil were obtained with supplying the vines with A+ g

N/ vine as ¢ ./ inorganic plus humic acid at Y. cm'/ vine. This

treatment greatly reduced nitrite and nitrate contents in the juice
of the berries.

INTRODUCTION

It was evidence in the last three decades that the reclamation and
improvement of new lands in Egypt is an absolute must to face the
ever increasing demands of the growing population. The majority of
the new lands in Egypt was sandy saline soils. Poor structure and
consequently low available water capacity are the main problems of
the sandy saline soils. Other limitations are the low fertility and the
higher salts contents (Nijjar, Y3Ae). The reclamation of these soils in
Egypt was mainly by addition of natural amendments such as organic
materials in different forms (Mengel,Y3A¢),

Nitrogen fertilization is an important and limiting factor for
growth, nutritional status and fruiting of grapevines. Considerable
amounts of N applied to the soil are lost through leaching, accordingly
additional amount of N has to be added in different N sources namely
organic and humic acids. Several studies were carried out for finding
the best N management that is responsible for improving fruiting of
different grapevine cvs. However, the high cost of inorganic fertilizers
is @ major problem facing grape growers in addition to their roles on
health problems and environmental pollution. Therefore, great
attention was paid to fulfill the nutrient requirements of
grapevines from organic sources. Using of organic fertilizers not
only increase the organic matter in the soil but also enhance the
available P, K and most micronutrients perhaps through their effects
on lowering soil pH. Using organic fertilizers also improve water use
efficiency, and avoid all forms of pollution that may result from
conventional agricultural techniques (Nijjar, Y3Ae and Miller et
al., Y44+).

Applications of organic fertilizers in vineyards is a production
system that avoids or largely excludes the use of mineral N fertilizer.
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Thus, produce uncontaminated fruits and juice. Organic fertilizers and
humic acid had higher amounts of essential nutrients and growth
regulators and also (Vercesi, Y+ ++) beneficial in solving soil and
water salinity and improving soil fertility physically and chemically
(Nijjar, YaAe and Miller et al, Y34 +).

The positive action of organic fertilizers on fruiting of fruit
crops might be attributed to their positive action on improving the
biological activity, water holding capacity of the soil, soil fertility,
soil organic matter as well as their important roles in reducing soil
erosion, (the deterioration of the soil structure) soil salinity and soil
pH (Mengel and Kirkby, Y4AY; Mengel, Y3A¢, Darwish, et al., Y34¢;
Dahama, Y449 and Vercesi, Y+« ).

Humic substances namely humic acid, fulvic acid and
humin act as conditioners for the soil and as bio catalyst and improve
soil structure, and increase root development. Also, addition of
organic matter to organically deficient soils, increase root vitality,
improve nutrient uptake, increase chlorophyll synthesis, better seed
germination, increase fertilizer retention, stimulate beneficial
microbial activity and produce healthier plants and improve yield.
Humic acids, the fraction of humic substances that is not soluble in
water under acidic conditions but is soluble at higher pH values, are
dark brown to black in color. Fulvic acids, the fraction of humic
substances that is soluble in water under all pH conditions, Fulvic
acids are light yellow to yellow brown in color. Human, the fraction of
humic, substances that is not soluble in water at any pH value and in
alkali are black in color. (Stevenson, Y4AY, Gaffney et al., Y347 |
Hayes and Wilson, Y44V, Davis and Ghabbour, Y44A and Kabeel et al,
Y LR /\)_

Humic acid and other organic fertilizers are essential in
enhancing growth and fruiting of fruit crops growing under sandy soil
(Ahmed et al., Y331 ; Kose and Guleryuz , Y442 ; Ragab and
Mohamed, Y44%; Ahmed, et al., Y+++; Ezz- Thanaa, Y-+ +; Krajnc,
Y.+« Dobrie et al.,, Y+ +); Conradie, Y+ ; Zachariakis et al., Y+ +):
Kassem and Marzouk , Y+«+Y ; Gobara et al., Y++Y; Kamel, Y++Y ;
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Salama, Y+ +Y ; Abd El- Ghafar- Gehan, Y++Y ; Ahmed, et al., Y++Y;
Abd EI- Hameed and Rabea , Y+ -2 ; EI- Shenawy and Stino Y::Ya
and Y+ +Yb; Omar and Abd Elaal, Y++© ; Omar, Y. +¢; EI- Hamady, et
al,, Y++o; Saleh et al., Y++1; EI- Khafagy, Y+ +%; Abd El-aal et al.,
Y++¥; Masoud, Y+ +A; Abada, Y+ +9 and Gad EI- Kareem, Y. +9).

The objective of this study was to examine the effect of humic
acid on the improvement of soil fertility and the productivity of Flame
seedless grapevines grown under sandy soil.

MATERIALS AND METHODS

This investigation was carried out during three consecutive
seasons of Y++V Y««A and Y«+% on V)V ten-years Flame seedless
grapevines. The selected vines were visually uniform in vigour, grown
in sandy soil at Yx ¥ m apart in a private vineyard located at Matay
district, Minia Governorate. Irrigation was made by drip system. Short
(spur) pruning method with Gable shape supporting system was
followed. Pruning was made in the middle of Jan leaving VY eyes /
vine ( on the basis of e fruiting spurs x four eyes + six replacement
spares X two eyes) . Soil analysis before study start and at the end of
each season was carried out according to the procedures of Page et al.,
(Y4AY) and Wilde et al., (Y3A®). The obtained data at the start of
experiment are shown in Table (1) and at the end of each season are
illustrated in Tables © and 1.

Table V: Soil analysis at the trial location:

Characters Values
Sand % Ao
Silt % 4.
Clay % 9.0
Texture Sandy
O.M. % ).e
pH ( V: Y.e suspension) V.41

.
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E.C. ( V:Y.e extract) ( mmhos/\cm/Ye°C) R
CaCO, % y.o¥
Total N % oo A
Available K (ammonium acetate ppm) 0..0
Available P ( Olsen method, ppm) v.o
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This experiment included the following thirteen treatments from

inorganic N and humic acid applications:

-

Application of the suitable N ( A+ g vine) completely via
inorganic form (YAA g ammonium sulphate / vine)

Application of Yo/ of the suitable N via inorganic form (Y4)g
ammonium sulphate / vine)

Application of Yo/ of the suitable N via inorganic form (Y4)g
ammonium sulphate / vine) + Y.© cm" humic acid / vine.
Application of Ve’ of the suitable N via inorganic form (Y4\g
ammonium sulphate / vine) + .+ cm" humic acid / vine.
Application of Yo/ of the suitable N via inorganic form (Y4)g
ammonium sulphate / vine) + Y+ cm” humic acid / vine.
Application of ¢+ % of the suitable N via inorganic form (Y 4¢g
ammonium sulphate / vine).

Application of ©+ % of the suitable N via inorganic form (Y%¢g
ammonium sulphate / vine) + .+ cm" humic acid / vine.
Application of ¢+ % of the suitable N via inorganic form (Y 4¢g
ammonium sulphate / vine) + Y+ ¢cm humic acid / vine.
Application of ©+ % of the suitable N via inorganic form (Y%¢g
ammonium sulphate / vine) + Y+ cm" humic acid / vine.

Y+~ Application of Ye % of the suitable N via inorganic form (3Vg

ammonium sulphate / vine).

VY- Application Yo/ of the suitable N via inorganic form (3Vg

ammonium sulphate / vine) + Y+ cm" humic acid / vine.

VY- Application of Yo7 of eth suitable N via inorganic form (Vg

ammonium sulphate / vine) + Y+ ¢cm humic acid / vine.

VY- Application of Yo % of the suitable N via inorganic form(3Vg

ammonium sulphate / vine) + £+ cm" humic acid / vine.

Each treatment was replicated three times, three vines per each.

Inorganic N namely ammonium sulphate (Y+.7 % N) was divided into
three unequal batches and applied as ¢+ % at growth start (™ week of
Feb.), Yo% just after berry setting ("™ week of Apr.) and Y°% at one
month later (*" week of May). Humic acid was applied once at the
last week of Jan. during the three seasons.

-¥n-



Application of humic acid to flame seedless grapevines in sandy soil

All selected vines received common horticultural practices that
already applied in the vineyard except those of the application of
inorganic, organic fertilization and humic acid.

The design of this investigation was complete randomized block
with three replicates. Each replicate consisted from three vines.

Main shoot length (cm) was measured at the last week of May in
both seasons in eight main shoots in all directions of the vines.

Leaf area (cm') was estimated in the twenty leaves per vine from
those leaves opposite to the first clusters on each shoot ( mid of May)
and leaf area (cm") was recorded according to the equation reported by
Ahmed and Morsy (Y149).

The selected leaf petioles in the same previous leaves (Balo et
al., Y4AA) were oven dried at ¥+ °C and digested with H:SO: and H:Oy
according to the methods of Chapman and Pratt (Y 1VYA). Nitrogen was
determined colormetrically using spectrophotometer (Wilde et al.,
Y4Ae),  Phosphorus was determined colormetrically  using
spectrophotometer according to Piper (Y%e+). Potassium was
determined using the Flame photometer according to Page et al.,
(Y4AY) and Wilde et al., (Y 2A°).

Yield expressed in weight (kg.) and number of clusters per vine
was recorded at harvesting date (mid. of June) when T.S.S. / acid in
the berries of the check treatment reached at least Y¢/V. Five clusters
were taken from each vine for measuring average cluster weight (g.),
average berry weight (g.), T.S.S. %, total sugars % and total acidity %
(as g tartaric acid per Y+ ml juice) (A.O.A.C., Y349),

Nitrite and nitrate contents in the juice (ppm) were determined
according to the procedures outlined by Ridnour- Lisaetal., (Y« +).

Data were statistically analyzed according to Snedecor and
Cochran (Y37V). New L.S.D. test was used to determine the various
differences between the various treatment means.

At the end of each season, analysis of the soil around each treated
vines was carried out for determination of organic matter %, pH and
E.C. (mmhos/Ycm/ Y°°C) as well as soil content of N%, P (ppm) and
K ( ppm) ( Chapman and Pratt, Y3VA).
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RESULTS AND DISCUSSION

The effect of humic acid on:
V- Main shoot length and leaf area.

It is clear from the data in Table Y that fertilizing the vines with
the suitable N via ¢+ to Ve’ inorganic N plus humic acid at Y.c to Y
cm'/ vine significantly stimulated main shoot length and leaf area
compared with applying inorganic N at ¢+ to )+ +7/ of the suitable N
alone. The stimulation effect on growth characters was coincided with
increasing humic acid levels from Y.© to £+ cm' / vine and at the same
time decreasing the amount of inorganic N from Y-+ to ©+7%. Using
inorganic N at percentages lower than © -7 of the suitable N even with
the application of humic acid significantly reduced the two growth
characters. The maximum values were recorded on vines fertilized
with the suitable N as ©+7 inorganic plus Y+ ¢cm' humic acid/ vine,
while, the minimum values were recorded on vines that fertilized with
the suitable N as Yo’ inorganic without using humic acid. These
results were true during the three seasons. The results are in harmony
with those obtained by El- Hamady et al., (Y +°) and Abada (Y* +%).

Y- Leaf chemical composition.

It is clear from the data in Tables Y and ¥ that using the suitable
N through ¢+ to Vo7 inorganic N plus humic acid at Y.c to Y+ cm' /
vine significantly enhanced percentages of N, P and K in the leaves
compared with using inorganic N alone at Y to Y- -7 of the suitable
N. There was a gradual promotion on these nutrients with reducing
inorganic N from Y+« to ¢+ % and at the same time increasing the
amount of humic acid from Y. to Y. cm'/ vine. A significant
reduction on these nutrients was observed with using N as Yo
inorganic source. Fertilizing of the vines with N as ©+ % inorganic
plus Y+ cm’ humic acid / vine had an obvious increase on these
nutrients. The minimum values were recorded on the vines that
received N as Yo/ inorganic form alone. Similar trend was observed
during the three seasons. These results are in agreement with those
obtained by Kabeel et al., (Y++A) and Abada (Y« +%).
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Table Y: Effect of humic acid application on the main shoot length
(cm.), leaf area(cm’) and percentages of N and P in the leaves
of Flame seedless grapevines during Y+«+V, Y++A and Y.+4

seasons.
Main shoot Leaf area (cm")
Humic acid treatment length (cm.)
YooV Yol Yela [ Yeuv [ YA Yes
\++ 9% inorganic AR I IR o SN IR B GO IR IR N BRI S BRI B )
Ve 95 inorganic N VYA 0 [ AY v [AYA P Y Y AP Yo e VY

Ve 0% inorg. + Y. cm’ Humic | Y. [Y¥e [ ArY o [Yeo ¥ [ Ay e o[V 1g .
Ve 0% inorg. + o.r cm’ Humic [ Y&, [ V¥« [AFFa [y A [y [
Ve 0pinorg. + Y+ cm’ Humic | Y¥ . [ ¥V A [ [y v [ Y e[ V1A
¢+« % inorganic N VYV O [ YA« [AYY | QAR [ YeY o[ VoA
°v 0% inorg. + °.» cm’ Humic [ Y¥Y.8 [ Yo [AFA TNy [V ve  [hY.
°v 0% inorg. + Y. cm  Humic | Y&+, [VYEY. [ Ve VYEQ VIV Ol NYY L

-

°v %% inorg. + Y+ cm  Humic | V&£« [ VEFALVEY Y [ VYV L [VY40 [ Yo .
Ye%inorganicN VYo, 0 | NYY, | VY40 QY ST 0 N B B
Yo 0pinorg. + Y+ cm’ Humic [YYY.« [VYFo[yvy e avy [ ave [V.r .
Yo Obinorg. + Y+ cm Humic [VYF.8 [ VYo |a¥rel qae v | aAe [V.o,
Yo 9% inorg. + £+ cm’ Humic [YYe.a [YYV.o [ ve o[ ave [vea e Vav,,
New L.S.D. at ©® % Voo ' Voo V.0 Yoo )Y
Leaf N % Leaf P %
\++ % inorganic YA [ Y Yo [ Y Y LY |y |
Ve 9% inorganic N Yoo Y Ne [ YN | e Ya Y | YA
Ve 0pinorg. + Y. cm’ Humic | Y.Y+ | Y.¥e [ Yoy [ o ¥v [ o ¥e | L ¥y
Ve 96 inorg. + °.» cm Humic | Y.¥Y | Y.¢o | Y& [ o ¥1 | L YA [ . ¥e
Ve 9hinorg. + Y+ cm’ Humic | Y.¥4 | Yoo [ v ed [ v ¥A | 60 [ 4 FA
¢+ 9% inorganic N AP 2 I T I S SN RS A IR R B T BRPTR
°v 9% inorg. +°.» cm Humic | Y.e« | Y.OY | Y00 | v ge [ g0 [ 4 g
°+ %% inorg. + Y+ cm  Humic | Y3 | Y.Ve [ YV [ gy | gA | gy
°+ % inorg.+ Y+ cm  Humic | Y1V | Y.AY | Y AN | v gt | v ey |4 gt
Y¢ 9% inorganic N VAN AYY A T e
Yo 06inorg. + Y+ cm  Humic | Y% | YA« [ YA e [ e va [ vA
Yo 06 inorg. + Y+ cm' Humic | Y.VA | YAV [ YAV [ vy [ vy [y
Yo Opinorg. + £+ cm’ Humic | VAT [ V.40 | v 8¢ | Yo [ o ¥y | . ¥¢
New L.S.D. at ® % R S

-¥a.
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Table ¥: Effect of humic acid application on the percentage of K in the
leaves, yield and cluster weight (g.) of Flame seedless
grapevines during Y+ +V, Y«+Aand Y.+ % seasons.

Humic acid treatment Leaf K % No. of clusters/ vine
YooV YooAN | Yeud YooV YooA | Yeuod

\++ % inorganic YA YA ] Y Y e e
Ve 9% inorganic N VVY [N AY | NAY | YT e ] e e | Y

Vo 06 inorg. + Y.o cm' | VLAY [ VAN [ Yoo [ YV |y [ ¥y
Humic
Vo 06 inorg. + .+ cm' | V.8¢ | YoeX [ YO [ oYV vy | ory
Humic
Ve 0pinorg.+ Y+ cm’ Humic | Y.o» | Y0« [ Yove [ vy [ ory [ ¥y
¢+« % inorganic N VAT YVe AT Y e YA Y
°v 0% inorg. + .+ cm’ | YoN [ YA [ oYY oYV [ orr [ vy
Humic

°v %% inorg. + Y+ cm Humic | Y.0Y | Y.YY | Y.YU | YV [ orr [ vy
°v % inorg. + Y+ cm Humic | YA | Y.¥e | v¥y | YV [ Fe . [ ¥rL
Yo % inorganic N VOEY | VoY | Ve Yo | YA | YA
Yo 06 inorg. + Y+ cm Humic | Y.¢V | Y.ev | Y%e | Yoo | YA | ¥4,
Yo 06inorg. + Y+ cm” Humic | Y.0% | V.Y | AV | Yoo | YA | ¥4,
Te%inorg_+i. CmrHumiC V. 0N V.04 VA Yo,. Ya,. Ya,.
New L.S.D.at ® % voof | 00| w08 1 NS Voo Voo
Yield / vine (kg.) Cluster weight (g.)

\++ 9% inorganic AR R IR B SR R TR A I S KON RPN I R
Ve 9% inorganic N 4.9 AR VY6 | YAY YA YAY

Vo 06 inorg. + Y.o cm | Ve A [ YNV [ AN [ gl eN e[ e
Humic

Ve 06 inorg. + S.r cm | MV [ e [ awy [ feve ey
Humic
Ve opinorg. + Y+ cm Humic | Y. | Ve [ re [y [ eea c[EY L
¢+ 9% inorganic N 4.1 Y0 | YA PV AN PYe
°v 0% inorg. + .+ cm' | YV | Vel [ ANFA [Ere [ gE [ EFY
Humic
o+ 0binorg. + Y+ cm Humic | YY.8 | V6,8 | VeV [ [0 | tt0
°+ % inorg. + Y+ cm Humic | YY.¢ | V1. [ Ye,o [ €Y o[ eV [€Vvy .
Y¢ 9% inorganic N ALY .y Ay [rey ey [ rYALL
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Yo 9% inorg. + Y+ cm’ Humic | A.e q.0 Q.8 [ YEY [ FEe LY
Yo 0pinorg. + Y+ cm  Humic | 3.A | 4.8 | Vot [Ye. . [veo . [vov,.
Yo 0pinorg. + ¢+ cm’ Humic | 9.« | Yoo [ Vo [ rua [ way e
New L.S.D. at © % Vo YR ERE

Y- Yield and cluster weight:

Data in Table Y clearly show that fertilizing the vines with the
suitable N through ©+ to Y°Z inorganic N plus humic acid at Y. to Y
cm'/ vine significantly improved yield expressed in weight and
number of clusters per vine and cluster weight compared with using
inorganic N at Yo to ). +7 of the suitable rate without using humic
acid. The promotion on yield and cluster weight was associated with
reducing the amount of inorganic N from )+« to ©+7 and at the same
time increasing the amount of humic acid from Y. to Y+ cm' / vine.
Using the suitable N as Y7 inorganic form even at the higher amount
of humic acid significantly decreased the yield. The maximum yields
during the three seasons YY.¢, Y1+ and Ye.e kg were recorded on
vines received the suitable N as -7 inorganic source plus Y+ cm'
humic acid/vine. The lowest yields of A.Y, .Y and 3.Y kg for the three
seasons were obtained on vines received the suitable N as Yo
inorganic form alone (without humic acid). The studied treatments had
no effect on the number of clusters per vine in the first season of
study. These results are in agreement with those obtained by Kose and
Guleryuz (Y 441); Kabeel etal., (Y++A) and Abada (Y- +9).

¢- Quality of the berries and juice content of nitrite and nitrate.

Data in Tables ¢ and © reveal that the physical and chemical
characters of the berries and juice content of nitrite and nitrate were
significantly affected by humic application.

Using the suitable N via ¢+ to Y°Z inorganic N plus humic acid
at Y.° to Y+ cm'/ vine significantly improved berries quality in terms
of increasing berry weight, total soluble solids and total sugars content
and reducing total acidity and juice content of both nitrite and nitrate
rather than no application of humic acid with N. The promotion on
berry weight and total sugars as well as the reduction on total acidity

-¢\-
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and nitrite and nitrate content was associated with reducing the
amount of inorganic N and at the same time increasing the amount of
humic acid. For enhancing fruit quality and reducing at the lower
extent the juice content of nitrite and nitrate. It was advised to use the
suitable N as ©+ % inorganic + Y+ cm' humic acid per vine.

—$ Y-
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Table ¢: Effect of humic acid application on some physical and
chemical characters of the berries of Flame seedless
grapevines during Y+ +V, Y«+Aand Y.+ % seasons.

Humic acid treatment Berry weight (g.) T.SS. %

Yoo [ Yo A Yo ed [ Yuuv [ YuuA | Yeud
Y+ + 9% inorganic YAA | YAY | YN YA | YAAN | YAY
Ve 9% inorganic N YA o | VoY | Yoo | YA | AN VALY
Ve 0% inorg. + Y.e cm’ Humic | Y.Ye [ ¥.¥+ | ¥4 | va.0 [ va¢ [ V4,
Ve 0% inorg. + o.r cm’ Humic | Y.¥Y [ Y.¥e | ¥YY | vay [ VaA [ V4 e
Ve 9% inorg. + Y+ cm’ Humic Yobo | VYV LYY VAR | Yo Y | V4A
¢+« % inorganic N Yoo Y40 | Y.AY | YA [ VAN | VAR
°+ % inorg. + °.» cm Humic | ®.e« | Y66 [ ¥ YA [ Yoo [ Y 0 | YL ¥
°+ %inorg.+ Y+ cm  Humic | ®.e% | Yoo | ¥igo [ Yot [ YV [ Y.V
°+ % inorg. + ¥+ cm" Humic YAY | Fet | Yoy | Yo d | YV E | oYY
Yo % inorganic N Y.vy YVY | OYRA DAY, AV | YYe

Yo 06 inorg. + Y+ cm’ Humic | YA+ | Y.VV [ Y.Ve [ AV A [ VAL | Av.a
Yo % inorg. + Y- cm’” Humic YAT | Y AL | YA YA YA€ VALY
Yo % inorg. + £+ cm’ Humic YAY | YA DY AT YA VAN VAR

New L.S.D. at ¢ % N N R ¥ ¥ ¥
Total acidity % Total sugars %

\--%inorganic e e [ e | TEY ] VA AR \V, .

Ve 9% inorganic N N e [ EY | YA | YL | VYL

Ve 96inorg. + Y. cm”  Humic [+« [+ 0¥ [ qva v [ vy [ yve
Ve 96inorg. + °.» cm” Humic [ +.% [+ % [t [ AV [ av e [avy
Ve 9% inorg. + Y+ cm’ Humic v oA oYY AV e | VA VA
¢+ 9% inorganic N RO TE L REY YTA LAY Y

°+ %% inorg. + °.» cm’ Humic [ +.0Vs[+0%a oo [ AV A [ VALY | VAN
°+ %% inorg. + Y+ cm  Humic |+.00+ | 06V [ 0¥ [ VAN [ YA e | VAN
°v % inorg.+ Y+ cm  Humic [ +.0%+ [ 0¥ [0V [ VAY [ VAN | VAe

Y¢ 9% inorganic N AN B AR IR N R R O R R IR A

Yo 9% inorg. + Y+ cm” Humic CRVAS T A RAY P ARY VY | AR e
Yo 9% inorg. + ¥+ cm” Humic L300 T T T T R DS e S e PR I T P Y I e WY
Yo Opinorg. + £+ cm Humic [ +.%e+ [ %6 [ R6Y [ YT A [ 418 [ v,
New L.S.D.at ® % Ve e Yo el Y Y .Y

—fYV-
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Table ¢: Effect of humic acid application on juice content of nitrite and
nitrate (ppm) as well as soil organic matter and soil pH in
Flame seedless vineyard during Y::V, Y+«+A and Y..9

seasons.

Humic acid treatment Nitrite (ppm) Nitrate( ppm)
A Yoo Yoo Yoo A Yoo

v A q \ A q
\++ 9% inorganic You | YA [ YR oYY Y e VY
Ve 95 inorganic N YA | Y Ve Y e | AY Voo 4.4
Ve 96 inorg. + Y. cm”  Humic | Y.¢+ | Yoee [ Yeo | 0 [ 1% | V.
Ve 96inorg. + o.» cm” Humic | Y.¥+ | Y6« [ Y.¥o [ ey | A [ 1Y
Ve 96inorg. + Y+ cm Humic | Y.¥+ [ Y.¥e [ Yoo [ € | oA [ oV
¢+ 9% inorganic N Yooo | Yoo VA YY LA £y
°+ 9%inorg. +°.o cm Humic | V.8« [ YA« [V Ve [ YV [ ¥ | oy
°v 9%inorg.+ Y+ cm Humic | V.o« [ Y% [ Vo [ ve [ vy | v,
°v 9%inorg. + Y+ cm Humic | Y.¢+ [ Y6 [V [ Y oYY [ ove
Y 9% inorganic N VR WY Y ‘A V.4 Y.
Yo Opinorg.+ Y+ cm Humic | Y07 [ Yoee [ 0¥ [ Ve [ e | YA
Yo Ohinorg. + Y+ cm Humic | «.8+ [ «AY [ o vy [ vy [ v ).0
Yo 0pinorg. + £+ cm’ Humic | +.VY | +.%¢ | % [ s D .4
New L.S.D. at © % L A BEPCR A BN Voo v

O.M. % Soil pH

\++ % inorganic Voo | Yoy Y ey | VAL | VAL YWY
Ve 9% inorganic N V.o | Yoy | Y ed | VAY |V AY |V VY
Ve 06 inorg. + Y.e cm’ Humic | Y.+ [ Y.oA [ A0 [ V.AA [ VAL [ VY.
Ve 0% inorg. + o.» cm’ Humic | .78 | v.%¢ [ A Ve | VAY [ v vy [ vy
Ve 9% inorg. + Y+ cm’ Humic VYE LYY YR VAL Y Ve | Y Re
¢+ 9% inorganic N Voo VoY Ve | VAY VAL VLYY
o4 96 inorg. + .« cm’ Humic | Y.¥V [ V.VT [ Y AY [ VoYY | vy | vy
°+ 9% inorg. + Y+ cm’ Humic YAY [ YAY YA | VYY VYL | v
°+ 9% inorg. + Y+ cm’ Humic VAV L YAV Y AY VLYY | VA Y eA
Ye % inorganic N V.0 ANCA Y.of | V. 4Y | Y AY |V VY
Yo 0%6inorg. + Y+ cm’ Humic | Y.4Y [ Y.4Y | y,a4 [ v vy [ van [ v e
Yo 0p inorg_ + Y. Cmr Humic V.41 \.AY .44 V.V v.n¢ v.ov
Yo 0p inorg_ + ¢ Cmr Humic V.4A \.AY .44 V.V v.ay V.0
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These results were true during the three seasons. The results are
in agreement with those obtained by Kose and Guleryuz ()44%);
Kabeel et al., (Y++A) and Abada (Y++9).

¢- Soil fertility:

It is clear from the data in Tables © and 1 that the application of
humic acid beside inorganic N significantly improved soil fertility at
the end of each season, in terms of increasing organic matter as well as
soil content of N, P and K and in reducing electrical conductivity and
soil pH. The promotion on soil fertility was associated with reducing
the amount of inorganic N from Y+« to Yo/ and at the same time
increasing the amount of humic acid from Y.© to £+ cm'/ vine. Using
¢+ cm' humic acid vine along with inorganic N at Yo7 of the suitable
N gave the best results with regard to soil fertility.

Fertilizing the vines with the suitable N through )+ +7 inorganic
without humic acid gave unfavourable effects on soil fertility. The
results of soil analysis after the end of each season were the same.
Mengel (Y3A¢) and Nijjar (Y3A®) reported the beneficial effect of
humic acid on soil fertility.

The positive effects of humic acid on growth, vine nutritional
status and fruiting of Flame seedless grapevine might be attributed to
its essential role in enhancing soil fertility in terms of increasing
organic matter, microbial activity, water holding capacity and the
availability of different nutrients as well as reducing soil pH and
electrical conductivity (EI-Shenawy and Stino Y+ +© aand b).

As a conclusion, fertilizing Flame seedless grapevines grown in
sandy soil with the suitable N (A+ g /vine) through -7 inorganic N
plus humic acid at Y+ cm' /vine is recommended for improving both
soil fertility and productivity of the vines.
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Table 1: Effect of humic acid application on E.C.(mmhos/Ycm/Ye°C),
percentages of N, P and K in the soil in Flame seedless
vineyard during Y++V, Y+« +Aand Y- 4 seasons.

Humic acid treatment Soil E.C Soil N %
(mmhos/Ycm/
Yo°C)
Yoo Yoo A Yoo Yoo Yoo
v A q v A q

\++ 9% inorganic KEEERYE

Ve 9% inorganic N KEERRZE

Ve 9% inorg. + Y. cm”  Humic | V.oV [ V.oF |

Ve 0% inorg. + .o cm  Humic | Y.+t | .88 | Ve [y [ e [y
\
\

Ve 0% inorg. + Y+ cm’ Humic | Y.+ | +.4%
¢+ 9% inorganic N Y Y
°v %% inorg. + °.» cm’ Humic | +.8% | +.8Y [ «.8% [ o0y [ 08 [ oY
°v % inorg. + Y+ cm” Humic | «.4Y | +.8+ [ ¥ [ oY [ o0 [y
°v %% inorg. + Y+ cm  Humic | +.8¢ | « AV [ vaY [ o 0w [ o0e e
Yo % inorganic N Y [ Y Y Y [ ey |y
Yo Opinorg. + Y+ cm Humic | +.8Y [ AT [ o8 [ o [ o ve [ e
Yo 0hinorg. + Yo cm Humic | +.8+ | ~ AT [ AV [ o [ e e
Yo 06 inorg. + £+ cm’ Humic | +.%« | AT [ AV [ oA [ ve [ e

New L.S.D. at ® % R R B R 2 S S T )
Soil P (ppm) Soil K (ppm)

\++ 9% inorganic vo. [ roe. [ rey [ ey, | ory | oy,

Ve 9% inorganic N voy [ Foy | woey [ ey, [oye | o)y,

Ve 9% inorg. + Y. cm' Humic | ¥.4e | ¥ae | ¢.00 [0V [ oY | o) ¢
Ve %% inorg. + °.» cm’ Humic | ¥.4e | *.ae [ ¢3) [oyy [ oy [ o)A
Ve 9% inorg. + Y+ cm” Humic | ¥.4Y | ¥.de | ¢y | ev.. [or Y [ovy
¢+ % inorganic N LFC R R A B A R I A K B A

°+ %% inorg. + °.» cm’ Humic | ¥.4Y | .41 [ €.¥. [ o¥ 1 [ eg . | 0¥,
°+ % inorg. + Y+ cm  Humic | Y.4e | YAy [ ey, [ ot [oge | 0¥ ¢
°+ %inorg.+ Y+ cm" Humic | Y.4e | ¥.ae [ ¢.¢4 | ot [ 00y | o¢,.
Ye % inorganic N Yo. | Yoo | Yoo | oV Y | oV e | o).
Yo 0hinorg. + Y+ cm’ Humic | ¥.4e | *.9e [ ¢y | ot ¥ [ oY | ot
Yo 0hinorg. + Y+ cm Humic | Y.4e | ¥.ae [ ¢ vy [ ot ¥ [ ooy | oo,
Yo 0hinorg. + £+ cm’ Humic | ¥.4% | ¥.9e [ €A [ 0t,. [ 604 | ooy
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