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4- RESULTS AND DISCUSSION

The effect of nitrogen forms treatment on Thompson
seedlees grapevines have been handed in four main parts as
follows :-

4.1- Vine growth:

The effect of nitrogen fertilizer sources. namely
ammonium sulphate and urea (as fast release), sulphur coated
urea and phosphorus coated urea (as slow release) and
biofertilizer as well as their combination on vine growth of
Thompson seedless grapevines during 2000 and 2001seasons as
bud burst, vegetative and fruitful shoots, number of leaves per
shoot, leaf area and shoot length are presented in Tables (2).
4.1.2- Number of bud burst and % bud burst :

Table (2A) shows that slow release N-fertilizer(SCU)
induce higher values of number of bud burst or bud burst
percentage as compared with the other N-fertilizers.

Furthermore, the higher rate of N-fertilizers (100 g
N/vine) produced higher numbers of bud burst or bud burst
percentage than did those received the other rates (40. 60 and 80
g N/vine).

As far, biofertilizer with bacteria induced more effective
onnumber of bud burst or bud burst percentage as compared to
vine unfertilized with bacteria .

In addition, the interaction between N-fertilizer forms and
N-fertilizers rate (Table 2,B) demonstrated that slow release N-
fertilizers (SCU and PCU) with higher rate of N-fertilizer(80 and
100 g N/vine) in both seasons induce higher values of number of
bud burst or bud burst percentage as compared with fast release

N-fertilizers with
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higher or lower rate of N-fertilizers in 2000 and 2001 seasons
except,100g during 2001 season in number of bud burst.

On the other hand, the interaction between N-fertilizers
form and biofertilizers showed that (Table2,C) biofertilizers
induce significant effect in number of bud burst or bud burst
percentage(PCU ,SCU). Beside, slow release N-fertilizers(PCU
,SCU)espically (SCU) surpassed fast release N-fertilizers and
gave higher values of number bud burst or bud burst percentage.

Moreover, the interaction between N-fertilizer rate and
bio-fertilizers showed that,(Table 2.D) the biofertilizer induce
significant effect and gave higher values of bud burst percentage
or number of bud burst on this point. Beside, higher rate of’ N-
fertilizer (100 g N/vine) induce higher values of number of bud
burst or bud burst percentage compared with the other rates of
N-fertilizers(40,60 and 80g N/vine).

Finally, the interaction between N-fertilizer form, N-
fertilizers rate and bio-fertilizers showed that,(Table 2.E) bio-
fertilizer with SCU 80g N/vine induce significant effect in
number values bud burst or bud burst percentage during tow
seasons of study.

4.1.2. The number vegetative and fruitful shoot percent:

It is quite evident from Table (3,A) that fertilizing
Thompson seedless grapevine with different forms of slow
release nitrogen fertilizers(PCU ,SCU). decreased the vegetative
shoots percent than in fertilized with different forms of fast
release nitrogen fertilizers in 2000 and 200lseasons,
respectively, while with fruitful shoot percentage values,slow
release nitrogen fertilizers(PCU ,SCU) gave

#
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the higher values compared with fast release N-fertilizer in both
scasons. Generally, ammonium sulphate gave the best number of
vegetative shoots, while,SCU gave the highest number of fruitful
%.

Furthermore, the higher rate of nitrogen fertilizers (80 and
100 g N/vine) reduced the vegetative shoots percent compared
with lower rate of nitrogen fertilizers (40 and 60 g N/vine) in
2000 and 2001 seasons, respectively.While the higher rate of
nitrogen fertilizers(100 g N/vine) increased the fruitful shoot
percentage in two seasons compared with the lower rate of
nitrogen fertilizer.

Furthermore, fertilizing with biofertilizer improved
vegetative shoots or fruitful shoot % percentage than fertilized
without biofertilizers in both seasons.

Table(3,C)clear, the interaction between nitrogen fertilizer
form and rate, on vegetative shoots percent of Thompson
seedless grapevine. Data cleared that, Thompson seedless
orapevine fertilized with (60g N/vine) recorded the highest
values of vegetative shoot percentage..In contrast with that
fertilizers with the higher rate (100g/n/vine) of slow release N
fertilizers (SCU) induced more possitive effect in fruitful shoot
percentage as compared with the higher or lower rate of fast
release N fertilizers.

. Additionally, the interaction between nitrogen sources
and biofertilizers (table 3,D) induced similar trend to that of
interaction between N-form and rate of application, where fast
release N-fertilizers supported with or without biofertilizers gave
significantly the highest vegetative shoots percentage in both
seasons 2000 and 2001 compared with slow release N-fertilizers

with or without biofertilizers.Also, to thatfruitful percentage

#
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with slowe release N fertilizers with biofertilizers gave
significantly the highest values of frutful shoot percentage.

On the other hand, the interaction between nitrogen rate
and biofertilizer (table (3,D) clear that the lower rate of
nitrogen(40g N/vine) with biofertilizer gave the highest
vegetative shoot percentage as compared to the other
treatment..On the contrary fruitful shoot percentage, N fertilizers
with higher rate(80 and 100g N/vine)with biofertilizers gave the
highest values of fruitful percentage .

Finally, the interaction between the three studied factors
i.e., nitrogen forms, nitrogen rate and biofertilizers(table 3,E)
demonstrated that fast release N-fertilizer applied with
60gN/vine and unfertilized with biofertilizers gave higher values
of vegetative shoot percent compared with the other treatments.
The same values were observed in fruitfull shoot% in fertilized
grapevines with SCU(100g N/vine)and fertilized with bacteria in
both seasons, respectively.

4.1.3. Number of leaves per shoot and leaf area

Table (4,A) indicated that slow release N-fertilizers(SCU)
produced higher number of leaves per shoot and leaf area as
compared with those vines recived the other N-fertilizers.

Furthermore, Thompson seedless grapevine, received
higher nitrogen fertilizer rate (100 g N/vine) produced higher
number of leaves per shoot and leave area as compared with
those fertilized with nitrogen fertilizers rate.

In addition, Thompson seedless grapevine received
biofertilizer induce a remarkable effect on number of leaves per

shootand leaf area in both seasons.
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On the other hand, the interaction (table 4,B) between N-
fertilizers source and fertilizer rate recorded that, the higher
rates(80 and100 g N/vine) of (SCU) scored higher values in this
subject as compared with N-fertilizers under study.

As for the interaction(table 4,C) between N- fertilizer
form and biofertilizers showed that, the biofertilizers inoculation
induce with SCU N- fertilizer a positive effect on this corner.
Generally, fast release N-fertilizers with or without biofertilizer
gave lower values of number of leaves per shoot and leaf area.

Moreover, the interaction(table 4,E) between N-fertilizers
rate and biofertilizer showed that, the biofertilizers with the
lowest rate(40g N/vine) induce a positive effect on number of
leaves /shoot, while(100g N /vine) gave the same trend in 2001
season when leaf area concerned .

Finally, the interaction (table 4,.D)between the three
studied factors, fertilizers forms, fertilizers rate and biofertilizers
demonstrated that, the biofertilizers gave higher distinctive effect
on number of leaves per shoot and leaf area. Beside, slow release
N-fertilizer (SCUand PCU) with higher rate of N-fertilizers (80
and 100 g N/vine) induced higher values of number of leaves per
shoot and leaf area as combared with fast release N- fertilizer
with lower or higher rate.

4.1.4. Shoot length and leaf chlorophyll content:,

Table (5A) reveals that slow release N- fertilizers
(SCU,PCU) especially (SCU) surpassed the fast release nitrogen
fertilizers(Ammonium sulphate, Urea)in enhancing shoot length
and leaf chlorophyll content. The highest values were obtained in
SCU N forms treatment in this subject.

In addition, the higher rate of nitrogen fertilizers (100 g
N/vine) succeeded in increasing shoot and leaf chlorophyll

%——__—_‘

Results and DiSCUssion
65



(reak/auia/N 3001°08°09 0F)
“B2IN PAIR0D SEjNS =1 BN PAR0I senoydsoyd =104 8210 =1 ‘ajeydins wniuounuy =Sy

[ eig0t BRIl q0ror 2818¢ e(OSLY qL8cH 2 8C0F PLTIY nos
20€8€ PRLLE h (S8 Uz 8'c¢ 289°Ch 1 €8°6¢€ 4B 09 6€ 1 76 nod
§)gree ysy 78 ve yco qm Us Trve 43 09'6€ I RTHE Feege B 8L6E n
2 £06€ 2609¢ yglee yzoge 8) £8°6€ JA8L0p 178 8¢€ fzeLg SV

o0r | 08 [ 09 0¥ 001 08 [ 09 o
100T 0002
Jua302 [[Aydoiopyd yea|
v (9997 cC8br P06 1vC  PPOTLEC QS 0T 285 ® 0S 6€T PS00IT (mo1s) N0S
P2 S0'6ET peLise P880OET  PAI89EC 20£61T  PILETIT P2 0£8IT q£592C (amogs) NDd
20THHT 28T 60T 3) 19°861 J16°€0T PLLOIT  PISEIT 2¢9°061 256681 (sey) N
3 ¢6'561 J01'702 3¢z L8l Y 887691 20€61T P €6 10T 29061 3951 (1s8)) SV
oor | 08 | 09 or 001 08 | 09 0F N
1002 0002
(;wd) y13ud| Jooys

“sajed uoneddde pue Wioj N UIaA)3( UOHIEIUI A L, (g

(yua100 [jAydoaofyd jed| pue

PAD] 94§ 18 IO YOED WOoLj 1UIYJIP Apueonyiuds jou 2w Jjawered yae2 uiyim

(5)12119] WS U1 AQ PIMO[[0] SUBIN

v 87 9¢ q676¢ 408612 q 69702 (o1q) moyIIAy

©/8°0¢ ® 60T e 0T £TT v 6S81T (01q) 4HAA

B9C8E eOFTh B CH9CT ©ChETT uIA/UB(( |

v ICLE qLE Y qT6'Tt qoT It auta/us (8

q09¢e ILS'6E 299 +1T q8L60T auA/uB(9

qEgre 2ZF'6E 26611T 249 +61 aula/us O

e10F v CLEr B Q¢ 81T B $9'6CT nos

qsz9 q+90t qz9'H<T q.76lT nod

aseajad ,,Sc_m

2¢HFE 2¢T6E 200FI1T 2 €8°00T 0

26t ¢ d1168 P08 8K P €8°T61 Sy

ASEI[II —mﬂn—

| 100T 000T 1002 0007 JUANNEALL
L JU2109 [JAydodo[yd Jea| A wo) YIsud[ j00ys

.m..wm__.tu..o_a pUE a1 ‘ULI0) N J0 1992 d13ads (v
((100Z7°0007) Sunp sautaadeas ssajpaas uosdwoy L, Jo

(;w2) 13u3] 100YS) UO JIZI[11IJOIG PUE AL ULIOY 1IZIID] uagoayiu jo 32337 :(S) 31qEL

ssion

Results and DiSCU.

66



qegLE I¥LE Q0¥ SE JLY T RS 4 P 89'6€ QL1BE SLF8E moyiag
B L88E QEQLE P6LSE QRI'SE E Q6 EY qc0er 2 L60F P2 LEOY YNAA
001 08 09 0t 001 08 | 09 0r
100T 000T
1u2302 [[Aydotoqyd je|
BOLLET q9L'€TT PO0OTTIT 929L061C QPEVIT qEr'1ee 99 £€°61T PSEPOT INOYIIAN
BCI'SET 24 80°TTC  2qI1°L1T P8 +0T BLS EET P2 8T L0T PETHOT 276181 YA
001 08 | 09 [ or oor [ o8 [ 09 | or o
1002 000T
ANEuv [I5ua] Jooys

"s1azi[1349)01q pue sajed uonedidde N uaamiaq uondesnui ay 1 (g
B CL6E BLCOr q89CTr e8P BOL9rT BIB'0ST BS6'BET HE0LC noas
29 +6'S¢ qL89¢ ERudly I8P q 66Tt qeT oLt q010¢c P TH 80T nod
ASEI[I MOIS
P 8O'tE POESpE J19rLe age'ly 2E6°E1T AULOFIT P 0T 90T J9rcal n
29 6€°CE 29 Z8gE J168Le pPEcoy RS 250'8L1 201661 Bccogl SV
ASEI[IL ISE

moyiiAL | yNm oYM | uNMm noyiA | Ui NOYNAN | ynAn

1002 000T 100T 000T wt0g-N
1u2300 [[Aydotolyd jeaj ANEUV 18ua| Jooys

“13ZI|1}42J01q PUE ULI0) N U33ajaq uondesuiayl (O

Results and DiSCUssion

67



paqEr OF 2qR0L OF P2906 6€ 3206 'LE 2908 'St oLLth el op liypo oF N0 YL
LT b BESI q060F  JAPILT S B0 6F qL6'9F ey oF Japestr WA nos

RE LAY EHIWRY HiLg+e yegee P Th uwQL LE LT 6E LS8 N0 UM
JopaLP 8 Pe6LE W37 9¢ ylegec PEIEr ysjaLe iy P08 TF My o0t M nod

AL9'pe g te ¥ECee Agee | uwpLELE 0.9¢¢ ouWES 9E wiP(L1'8¢ N0 I
hydogse  AMpose NLEEE EVANSS ydeT 1y PO6'TH 3y8°6€ [B120F 1+ I Balf]
BELARYS YSL9°9¢ AL ee NL6TE uwrNELE o9 0 ougt 9¢ ouwgLg Mo YA LN {UoUIure
Apaqe(6 6§ 309 NL9TE AlLpes BJapLT T UaL6 OF 090 uws LE QA aeyding

001 ¥ 08 [ 09 | ofr 001 | 08 _ 09 [ or
autA /3 uagoau parjdde jo aey A /3 uasoniu pardde jo a1ey 12Z1[1U3] L0
1002 000T oig N
1uaju09 [[Aydotoqyo Jea|

qe07 +92 2907 L¥T 0¥ 8€T 205 €€¢C B0t LT B0t SHT 209 THT FERE T N0 QI
BO169T  29B06 68T 290t ST 06'8ET B09 §+T 3L 661 PIqEQF 9ET W30L 661 M nos

20T SET Pa09 1£2 3pa0L 8T 20¥'95T qeos 1+ ygi01'90z IqeQt LET pPoqeQL €T N0 A
2906 THT P206°1€C 200°€ET 20TLET 307 L61 J2P0R 61T 307 661 120t L1T M Nnod

206 65T 1201°80¢ 3108 °L61 1200017 | 2p2qoCtTT JPPROYITT oL 161 oy L81 N0 IA
QS $+T J20F012 BJ0S 661 3106'L61 WE0T L6 BJ20€° 11T 09 681 oL €81 WA 21
JoPO8 11T 1207802 300 ¢81 31061 Japag1TT 3129112 9 681 YAl N0 YA WOy
307 081 3J01 961 3J0¢ 061 Yot <t peie 3¢ 861 L6l 36'8€1 [ aeyding

ool [ og [ 09 | o 001 | 08 | 09 m 0r
aulA ;5 uasontu parjdde jo a1y auiA /5 uasoniu parjdde jo 2wy 12711119} uLo |
100C 000T . oig N

35ual 100yS

"S19Z1|111AY01q PUB SAJBJ ‘WLO) N S10398) 2211} U33M19q UONDBIAUL 2Y | (7

Results and DiSCUssion

68



m

content elongation than did the lower rates (40 , 60 and80 g
N/vine) in both seasons.

Furthermore, fertilizing with Azotobacter chrocoocum
increased shoot length and leaf chlorophyll content than the
treatment without biofertilizer. Beside, biofertilizer inoculation
induce a distinctive effect on shoot length and leaf chlorophyll
content from the statistical standpoint in both seasons.

Moreover, the interaction(table 5, B) between N-fertilizer
form and N-fertilizer rate demonstrated that the higher rates (100
g N/vine) of slow release N-fertilizers (SCU) exerted statistically
the highest values of shoot length and leaf chlorophyll content.
Moreover, the lower rate of the slow release N-fertilizers (PCU
and SCU) come next in their positive effect on shoot length and
took similar trend of the higher rate of these fertilizers. Also, the
higher and lower rates of fast release N-fertilizers (ammonium
sulphate and urea) took the same trend of the analogous ones of
slow release N-fertilizers regarding shoot length and leaf
chlorophyll content during both seasons 2000 and 2001.

Additionally, the interaction(table 5,C) between N-
fertilizers form and biofertilizers(Azotobacter chrocoocum)
demonstrated that slow release N-fertilizers induce a positive
effect on shoot length and leaf chlorophyll content with
biofertilizers(4zotobacter chrocoocum)  compared without
biofertilizers in the second season.Nitrogen fertilizers (SCU)with
biofertilization gave highest values of shoot length and leaf
chlorophyll content with biofertilizers (4zotobacter chrocoocum)
as compared with treatment without biofertilizers and fertilized
with the other forms.

On the other hand, interaction(table 5,D) between rate of
N-fertilizers applied and biofertilizer data cleared that the higher

m
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rates of N-fertilizers (100 g N/vine) exerted statisticaly the
highest values of shoot length and leaf chlorophyll content in
both seasons with or without Azotobacter N-fixing bacteria.
Beside, the lower rate of N-fertilized (40 , 60,and 80 g N/vine)
came next in their positive effect on shoot length and leaf
chlorophyll content in both seasons.

Finally, interaction(table 5, E) between three factors
studied N-fertilizers form (fast and slow release), N-rate and
biofertilizers (Azotobacter chrocoocunt) demonstrated that slow
release N-fertilizers(SCU and PCU) with higher rates (80,100 g
N/vine) of nitrogen applied and with biofertilizers gave the
highest values on shoot length and leal” chlorophyll content in
both seasons. slow or fast release N-fertilizers with higher rates
(80,100 g N/vine) and with (Azotobacter chrocoocum)
improved shoot length and leaf chlorophyll content .

Generally, slow release N-fertilizers trees produced higher
bud burst, vegetative and fruitful shoot, shoot length, number of
leaves/shoot, leaf surphase area, and leaf chlorophyll content
than the analogous ones fertilized with fast release N-fertilizers.
Besides, the studied vegetative growth parameters produced
significantly to the increase in nitrogen fertilizer rate, hence the
higher N-fertilizer rate (100 g N/vine/year) recorded the highest
values of the previously mentioned vegetative growth parameters
than did the lower nitrogen fertilizer rate (40 g N/vine/year).

Briefly, SCU proved to be the superior slow release N-
fertilizer form followed descendingly by PCU. On the other
contrary, urea showed to be the least efficient fast release N-
fertilizer form in this respect. Furthermore, the improvement of
tree growth as a result of biofertilizers may be due to the
production of growth regulators as well as N-fixation.

#
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The obtained results regarding the effect of fast release N-
fertilizers on tree growth are agree with the finding of Katano et
al. (1986) on grapevine, Mansour (1998) on grapevines,
Clougnati e al. (1999) on grapevines, Abd El — Hady (2002),
Alia (2002), and Jarad (2004) on grapes.

They mentioned that nitrogen fertilization enhanced the
growth traits of Thompson seedless grapevine. Moreover, the
achieved results of slow release N-fertilizers in this respect are in
harmony with the reports of Mansour (1997) on grapevines,

They demonstrated that supplying fruit trees with slow
release N-fertilizers effectively enhanced growth characters of
the tree compared with the conventional soluble ones. They
added that frequency and rate of N-application could be reduced
and NO; leaching could be minimized by using slow release N-
fertilizers without adverse affect on tree growth. On the other
hand, the obtained result of N-fertilizer rate in this respect are in
agreement with the finding of Mansour (1998) on grapevines.
They reported that growth of grapevines was materially
enhanced as the nitrogen application rate increased.

Furthermore, positive effect of tested biofertilizers on tree
growth are in harmony with the findings of Faten (2003) on
grape vine, Omran (2003) on grape, Fawzi (2004) on flame
secdless Ahmed ef al. (1998) on grapevines.

on Navel orange. They showed that, biofertilizers
(Azotobacter) caused material improvement in shoot length, leaf
area and number of leaves/shoot,

4.2. Leaf minerals content:,

Leaf minerals content (N, P, K, Ca, Mg, Zn and B) of

Thompson seedless grapevines during 2000 and 2001 seasons in

response to fast release N-fertilizers (ammonium sulphate and

“
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urea). Slow release N-fertilizers (phosphorus coated urea (PCU)
and sulphur coated urea (SCU) and N-fixing bacteria
(Azotobacter chrocoocum) as well as their interactions is
reported in Tables ( 6-9).

4.2.1- Nitrogen and Phosphorus:

It is clear from Table (6,A) that leaves of slow release N-
fertilizers (PCUand SCU) had higher values of N content as
compared with those fast release N-fertilized in the first and
second secasons, while leaves of fast release N-fertilizers
(sulphate ammonium (NH4 (SO4)2) and urea (U) vines had
higher values of phosphorus content (0.19 & 0.23%) in the first
season and (0.20 & 0.22%) in the second season compared with
those slow release N-fertilizers (0.20 & 0.20%) in first season
and (020 & 0.21%) in the second scason, respectively..
Anyhow, the best result of leaf N% content was obtained with
SCU N form, but urea treatment gave the same trend in leaf P %
content.

Furthermore, the higher rate of nitrogen forms (100gN /
vine / year) application successful to induce a positive effect on
leal nitrogen content in two seasons .Moreover, Thompson
seedless grapevines received low nitrogen fertilizer rate (40, 60 g
N/vine) scored higher values of the leaf phosphorus content as
compared with the corresponding ones fertilized with higher
nitrogen fertilizer rate (80 and 100 g N/vine) in both seasons.

In addition, fertilizing Thompson secedless grapevines
with biofertilizers N-fixing bacteria Azotobacter chrocoocum
improved leafl nitrogen and phosphorus —contents than
uninoculated vine with N-fixing bacteria.

#
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Moreover, the interaction (table 6,B)between nitrogen
fertilizer form and rate nitrogen fertilizers addition demonstrated
that, leaf nitrogen content was more higher values with slow
release N-fertilizer, (SCU)than N-fertilizer with higher or lower
rate of nitrogen application.On the other hand,the lower rate
(60gN/vine) of urea increased leaf P %content as compared with
the other treatments.

Additionally, Table (6,C) indicated that leafl nitrogen
content responded largely to nitrogen form especially slow
release N-fertilizers (SCU and PCU) with biofertilizers N-fixing
bacteria, where nitrogen form supported by N-fixing bacteria
(Azotobacter chrocoocum) recorded the highest values of leaf
nitrogen content, especially with slow release nitrogen fertilizers
sulphur coated urea (SCU) with N-fixing bacteria.But leaf
phosphorus content showed more response to fast release N-
fertilizers rather than slow release N-fertilizers. They highest
values of leaf P content, followed descendingly by those of urea
applied.

Moreover, the addition(table 6,D) of nitrogen form to
Thompson seedless grapevines at the high rate (80,100 g N/vine)
with N-fixing bacteria proved to be most efficient interaction in
enhancing leaf nitrogen content, while (40gn/vine)with N-
biofertilization gave the highest values of leaf phosphorus
content of Thompson seedless grapevines.

Finally, the interaction (table 6,E)between nitrogen form,
rate of addition and N-fixing bacteria shows that the interactions
of nitrogen form. especially when slow release N-fertilizers
(SCU) sulphur coated urea applied at rate 80 and 100 g N/vine
and supported with Azotobacter chrocoocum as N-fixing bacteria

induced the highest positive effect on leaf nitrogen content. On

——_
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the other contrary, the combination of fast release N-fertilizers
exerted the least positive effect on leafl nitrogen content. But, in
the same subject, the data recorded the nearly or similarly values
of leaf phosphorus content. On the contrary the combination of
urea(60gN/vine) fertilizer with biofertilizers Azotobacter
chrocoocum or without biofertilizers Azotobacter chrocoocum
induced the highest positive effect on leaf phosphorus content.
4.2.2. Potassium and Calcium:

It is obvious from Table (7,A) that leaves of slow release
N-fertilizers (phosphorus coated urea (PCU) and sulphur coated
urea (SCU) had higher values of potassium and calcium
followed by those (PCU) and lastly by those of NH,(SO,)2 and
urea in 2000 and 2001 seasons, respectively. The differences
between the four studied N sources, regarding leaf calcium
content were remarkable to be significantly .

Moreover, grapevines received higher nitrogen fertilizer
rate (100 N/vine) gave higher values of leaf potassium content
compared with the corresponding ones fertilized with low rates
(40 and 60 g N/vine) of nitrogen fertilizer in the first season but
in the seson2001recorded the nearly or simialry values of
potassium content.

In addition, the application of four studied N forms, the
higher rates application (80 and 100 g N/vine) induced highest
positive effect on leaf calcium content in Thompson seedless
grapevines as compared with the low rate nitrogen fertilizers
application (40 and 60 g N/vine).

Furthermore, revealed that fertilizing Thompson seedless
grapevines with Azotobacter as N-fixing bacteria improved leaf

potassium and calcium content rather than without N-fixing

%
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bacteria in season 2000 seasons but in the seson2001recorded the
nearly or simialry values of potassium content.

As for the interaction(table 7,B) between nitrogen applied
form and nitrogen applied rates found that, slow release nitrogen
fertilizers applied showed to be the most efficient combination in
enhancing leaf potassium and calcium content in both 2000 and
2001 seasons compared with fast release N-fertilizers. The
highest values of leaf potassium and calcium content in
Thompson seedless grapevines obtained with SCU with highest
rate nitrogen fertilized (100 g N/vine) in both seasons.

In addition, the interaction(table 7,C) between nitrogen
form and biofertilizer (N-fixing bacteria) ,the best reasuted were
showed with SCU form and fertilized with bacteria in leaf
potassium and calcium content during two seasons of study .

On the other side, interaction(table 7,D) between rates of
nitrogen applied and biofertilizers (N-fixing bacteria) the higher
rate(100 g N/vine) with N-fixing bacteria recorded statistically
higher leaf potassium and calcium content compared with un
fertilized vines with bacteria.

Finally, the interaction(table 7,E) between the three
studied factors, N-fertilizers form and rate with N-fixing bacteria
demonstrated that the higher rate(80,100 g N/vine) of PCU and
SCU (slow release N-fertilizers) with Azotobacter chrocoocum
induced statistically the highest positive effect in descending
order, followed by the higher rate of fast release N-fertilizers
with Azotobacter chrocoocum ammonium sulphate and urea in
the same descending order.

4.2.3 Leaf Mg % and Zinc ppm:,

Briefly, Table (8,A) show that slow release N-fertilizers

surpassed fast release N-fertilizers in enhancing leaf Mg and Zn
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content in 2000 and 2001 seasons.The highest values of leaf Mg
and Zn content were obtained in SCU N form treatment.

Moreover, Thompson seedless grapevines received higher
rate of N-fertilizers (100 g N/vine) scored the higher values of
leaf Mg and Zn content compared with the corresponding ones
fertilized with the other rates of N- fertilized (40 , 60,80 g
N/vine) in both seasons.

Additionally, fertilizers with biofertilizers failed to induce
significant effect in both seasons.

Besides the interactions(table 8,B) between N-form and
N-rate showed that slow release N-fertilizers surpassed the
corresponding ones of fast release N-fertilizers in enhancing Mg
and Zn content in both seasons. Also, the higher rate (80,100 g
N/vine) of N-fertilizers of slow (SCU) gave the highest values of
leaf Mg and Zn content than the other fertilizers with all rates
during two seasons of study.

Furthermore, the interaction(table 8,C) between N-form
and biofertilizers demonstrated at biofertilizer failed induced
significant effect in both seasons in fast N form when leaf Mg
and Zn content were concerned. The highest values of leaf Mg
content were showed with SCU and without N biofertilization,
while ,the same values in leaf Zn content were obtained with
SCU and with biofertilization treatment.

On the other hand, interaction (table 8,D)between N-rate
and biofertilizers showed that biofertilized induced higher rate
(100 g N/vine) of N-fertilizers gave the highest values of leaf Mg
and Zn content compared with the other rates with or without
biofertilization

Finally, interaction (table 8,E)between three studied
factors (N-form, rate and biofertilizers) revealed that,slow

m
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release(SCU) N-fertilizers with higher rate(100 g N/vine) of N-
fertilizers and with biofertilization induce higher values of leaf
Mg and Zn content compared with slow or fast release N-
fertilizers with high or low rate of N-fertilizers in 2000 and
2001seasons.The least values of leaf Mg and Zn contents were
showed in ammonium sulphate (40g N/vine) and unfertilized
with bacteria.

4.2.4. Leaf Boron ppm:

Table (9.A) showed that slow release N-fertilizers(SCU
and PCU) surpassed fast release N-fertilizers(Ammonium
sulphate,Urea) to induce highest values of leaf B content .The
highest values of leal boron content were obtained with SCU
Nform treatment.

Moreover, higher rate(100 g N/vine) of N-fertilizers gave
highest values compared with the other rates under study in
both seasons.

Furthermore, biofertilizer inoculation emproved leal Bo
content during the two seasons.

Also, interaction(table 9,B) between N-form and N-rates
recorded that higher rate (100 g N/vine) of N-fertilizers with
slow release N-fertilizers(SCU) produced the highest values of
leaf Bo content compared with the other rate in all form s under
study.

On the other hand, interaction(table 9,C) between N-form
and biofertilizers showed that slow release N-fertilizers(SCU and
PCU) with biofertilizer improved leaf Bo content compared
with fast(tAmmonium sulphate,Urea) without biofertilizers.In
general, the best values of leaf Bo content were showed in SCU
Nform and with bacteria treatment.

#
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Furthermore, the interaction(table 9,D) between N-rates
and biofertilizers recorded that, higher rate(100 g N/vine) of N-
fertilizers with biofertilizers induced highest values of leaf Bo
content compared with the other rates without or with
biofertilizers.

Finally, interaction(table 9,E) between N-form, N-rate and
biofertilizers, demonstrated that, biofertilizers scored statistically
similarly values of leaf Bo content. Besides, slow release N-
fertilizers(SCU and PCU) with higher rate(80 and 100 g N/vine)
of N-fertilizers with or without biofertilizers induced highest
values of leaf B content compared with fast release N-
fertilizers(Ammonium sulphate, Urea) with higher or lower rate
of N-fertilizers with or without biofertilizers during 2000 and
2001 seasons.

Briefly, the results of fast release N-fertilizers and rate
gave line with the findings of Abd El Hady (2002), Alia (2002),
Jarad (2004)on grapevines.

They demonstrated that increasing nitrogen fertilizer rate
of ammonium sulphate or urea enhanced most of leaf nutrient
content of Thompson seedless grapevines. Besides, the results of
slow release N-fertilizer in this concept are in agreements with
the findings of Ahmed and El-Dawwey (1992) on grapevine,
Darwish and Ahmed (1993) on grape.

They reported that raising nitrogen fertilizer rate of slow
release N-fertilizer rate induced a remarkable and pronounced
effect on leaf content than those of fast release N-fertilizers.

Moreover, the results of biofertilizer regarding leaf
mineral content are in agreement with the findings Faten (2003),
Omran (2003), Fawzi (2004) Ahmed ef al. (1998) on grape,

T T e e e el e S ——
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Mansour (1998) on grape on flame seedless. They mentioned
that Azotobacter enhanced most leaf mineral content.
4.3- Vine fruiting:

Data presented in Tables (10)how the effect of nitrogen
fertilizer form, nitrogen fertilizer rates and biofertilizer
(Azotobacter) as well as their interaction on vine fruiting
parameters, number of cluster per vine and yield per vine (kg) of
Thompson seedless grapevines during 2000 and 2001 seasons.
4.31- Yield (kg)/vine and Cluster number per vine:,

It is quite evident from Table (10,A)w that slow release
N-fertilizers(SCU and PCU) significantly increased vine yield
as compared with fast release N-fertilizers in both seasons. And
illustrated that slow release N fertilizers produced higher cluster
number per vine than those produced by fast release N fertilizer
vine during two seasons.Also,the best results of cluster number
and yield per vine were showed in SCU nitrogen form treatment.

Furthermore, the high application rate (80 and 100 g.
N/vine) significantly increased vine yield and induced higher
values of cluster number per vine as compared with the
application Thompson seedless grapevines with (40 and 60 g
N/vine) in both seasons and find in this table, the yield is
increased by increasing rates in both seasons.

Moreover, biofertilizer namely (Azotobacter chrocoocum)
as a N-fixing bacteria improved the yield and number of cluster
per vine as compared to unfertilized with bacteria during the two
seasons.

In addition, the interaction(table 10,B) between fast
release N-fertilizers (Ammonium sulphate and urea) and slow
release N-fertilizers (PCU, sulphur coated urea and SCU, sulphur

coated urea) with application rates found that slow release

B e e
Results and DiSCUssion
91



(4eaf/auin/N B001°08°09°0F)
‘RAIN PAIROI SBJINS =[] )S BRI pa1eod senoydsoyd =4 ‘eI =[] ‘Neyd|ns wniuowury =gy

B Op Tl BTPTI  2§91L  BOLOI e 8T e L9TI £zel POTLII nos
qL0T! aTLIT BILgOl 490l | PATLII pLE T 30011 J00°11 NDd
22811 30s01 20001 BT8O QL1 Peetl 18601 101 n
PEETI 34801 4 ¢g0l 1€L6 YLizT6 leTs 1088 feeg SV
001 [ o8 [ 09 [ or 001 08 | 09 [ of
1002 0002
B/aua gad ppRi g
B L10E e LI6T q99°LT  PALL9T | vECIC q050¢ 208°6T Tozoz (mo5s) NDS
990§'LT  APIEEYT  IP009T  APERST | PEEBT 300LT 2¢8'LT P OS'8T (wo1s) NDd
PO ER9T AP EBST  PO0IT  AELEST 4 L9'9T legez J0sLe 40§92 (sey) )
PG EE9T P LYST AP 009T IL1ST 8 £89C 3LrLe fegse fossz (1se)) SV
001 [ o8 [ 09 [ o 001 08 [ 09 | or T
100 0002

auia Jad Rquinu 133snD

“s3jea uonealdde pue wioj N Uaamlaq uondesdul 3y (g
‘12A2] 94,< 18 12410 Y2BA Wolj WwaIapjip ANUesiiudis 10u o saaweed yors ulim (S)12)19] JWES 3 AQ pamoj|o} suBajy

eelll EZR 0L BPE 9T BOVLT (01q) InOYIAN
eE6T 11 E9R0I B 06'9C eC9LT (019) Y
E06'11 et BILLT B 68T auia/us)Ql
Qe q0601 q€L97 qQe9LT UIA/UB ()8
21011 48801 qTh9T qLYLT auta/udgy
PLYOL 30£01 26L ST 3 £99C auta/ud o
eRLll eLETI EOp'8C BECLT noas
Qretl g6cll qZr 9T qT6'Ll nod
ASEI[AL MO
ok o B 29011 2009¢ 9¢9'9C )
P LSOl P998 I6LEC 26£9¢ SY
ASEI[A] ISE
100T 1002 0007 0002 JUBUIEaL L
By/oura aad ppai g auia 1ad Jaqunu 1338n[D)

*S10Z1[1319J01( PUE 9)E1 “ULIO) N J0 1331J2 dy13ad§ (v
(100Z°0007) Suranp sauaadead ssajpass uosdwoy g, jo

(8y)auia / paIA pue auiA 1ad 1aqUINU 421SN|D)) UO JIZI[IJOI] PUE )1 WIO0J JIZI[1}A3] UIB0IU JO 1317 (01) 2IqeL

ssion

Results and DiSCU.

92



CRVAT PLETI 20011 J £¥01 qc601 q.L801 q0801 2ZL01 INOYIAN
€017l 2¢C11 2 €11 J 1501 BOSTI BZEl1 qc601 2801 Unas
001 08 09 or 001 08 09 ov
100Z 0002
By/oura aad pp1x
qIrLT 2Z69C P26L9T 3T6°ST qe €T'8T 208°LT 2qQELLT 2££9C INOYIAL
e 008T 3p 89T 3269¢C JL9'ST B CERT 2q6LLT 08CLT P T69C ELIRNY
oor [ o8 [ 09 | o oot | 08 [ 09 [ or seziIs30Ig
1002 000T
auia 1ad Jaquinu 1315n[D
*s1aZ1|1}12J01q pue sajes uonedjdde N uU3ImIaq UOHIEINUI YL (a
qecll BSOTI 29 el EErTl 2q L1'9T eCT8T qLI'8C ERS6T nas
PECT] 2811 qrtll eledl qL99T B L9RT qQL9LE B R0°6C Nnod
ASEI[L MOIS
pPlOTI 2EP°0L P 9601 POLITLL 29 679C I6LST 26L9T 2089¢C n
2LLDT J1r ol 288 J 8+'8 29 009C 286°¢€T 2€E9C 2££9C SV
ASEI[IL ISE Y
moynan | UMM INOUNAN | WHAA [ IMOUMAA | 4MAA noyNAL [ uNM
1002 0002 1002 0002 wa0j-N

By/auia aad ppR1A

auia gad Jaquinu 133SN[D

“19Z1[119J01q PUE WJI0J N U2aAJaq uondeaui ayp, (O

Results and DiSCUssion

93



200°T1 20T 5322011 1 AL 01 qe08 Tl qQeL9TI oqeQ 1 Tl PagELG [ | oA :me
2087l 208 Tl PA0611 §lipL 01 BE6TI qeL9Tl oqeL €Tl PoqeLL 1] PIm
pocs 1l peY'11 30111 PEC 0l Paqe8 1 apaqeLel | paqest 11 apaqel I1 NOYIAN -
q0¢Tl Pa08 11 fiyog ot SE06 01 PaqEEY | 1 apoqeLEL | paqeQs 1 apaLg 01 [ )
pagg 1l o801 28701 pifec ol PaqeL9 11 apaqT 11 apagg 01 JPPE101 MOyl _—
Pa08 11 g o1 UBIEC w3011 2qe06 11 poqeLp apaqel 1l pETAN [
WL 30011 pifcg 0l 1101 812¢L6 YSiLt'8 y3308'8 ysge'g momI M wniuoLLLE
JPOSTI] b {TAG]! TL001 wee's ysjne '8 4oo 8 y3j08'8 Y3¢e8 PIM aeydng
001 | 08 _ 09 1 or 001 [ 08 | 09 [ ov . —
auta /3 uasoniu parjdde jo sy aulA /3 uaBoniu parjdde jo 21y o.,,m Z.
1007 000Z )
a3 platA
eECNE quee 6T Pag00 8T 3jap00LT Qoo'1€ 20L9°0€ PIECHT NECST MO
2000€ 2GR0 6T JPPECLT Y3JapL9 9T B/9¢€ 29€£°0€ PaLY 6T fyL997 s nos
PILYLT 3JpL9 9T U3JaLe9z UBJ00'92 BJagCsT fydo0 LT UsjL9'LT YB3jLo'LT INOUIAN
JapegiLt uz10097 y3L9'sz UsL9'€T 8JagCRe yBp0'LT 3J200°8C ap200'8T A Nnod
JapeeLt 4310097 EIE ST ysgeeT 3MyB300'LT NECST 12PLY'8T 30092 MOYIM
Y312ge 9z y3L9sT U3L9°¢T [ris v eeoz yheeoz Nge9tT Y300 LT I B2I[
3J9pLY9T Y3 9'¢T Y3Ja€L 9T usggsT fiyz99z ly8o0LT ceee Hheeoz MO wnuoLuLe
Y3300'92 ysLgse ydiLese 400'ST y300°LT W3EC LT qlee oz NL9HT UM ayding
ool | o038 | 09 [ or 00l | 08 _ 09 | or
aurA /3 uasoaiu pardde jo a1ey 3ulA / 8 uasoniu parjdde jo arey 1371113} wio g
100C 000¢ org N

auta 1ad Jaquinu 1218n] D

"SI9Z1]11aL01q PUB S3jed ‘ULIO) N SI0}OB} 32JU) U23MI12Q UOLDBISIUL AU | (3

Results and DiSCUssion

94



e s e e L T S T T e N R T 1 P e e O T R S ST S I

N-fertilizers (PCU, sulphur coated urea and SCU, sulphur
coated urea) applied with 80 or 100 g N/vine showed
distinctive and higher values of yield/vines and induced higher
values of cluster number per vine in both seasons. On the
contrary, fast release N-fertilizers (NH4(SO4)2 or urea) whether
applied with (40, 60, 80 and 100 g N/vine) recorded the lowest
values of yield/vine and induced higher values of cluster number
per vine. Generally the highest yield and cluster number per vine
were obtained in SCU (80,100gN/vine)treatment.

However, the interaction(table 10, C) between N-forms
(fast release and slow release) and biofertilizers exerted that slow
release N-fertilizers with Azotobacter chrocoocum as a N-fixing
bacteria proved to be the most effective combination in
enhancing vine productivity to Thompson seedless grapevines
and gave the higher values of yield/vine and induced higher
values of cluster number per vine especially with slow release N-
fertilizers SCU, sulphur coated urea with N-fixing Azotobacter
chrocoocum in both season (2000 & 2001).0On the contrary, fast
release N-fertilizers interaction showed to be the lowest effective
combinations in this study especially in the first season.

Furthermore, the interaction(table 10, D) between rates of
N application and biofertilizer N-fixing bacteria Azotobacter
chrocoocum, the high rate application (100 g N/vine) with
biofertilizers showed distinctive and higher positive effect on
yield/vine and induced higher values of cluster number per vine
in both seasons.

Finally, the interaction(table 10, E) between N form, N
rate application and biofertilizers, indicated that out of the tested
combinations, slow release N fertilizers SCU N-form applied
with 80 or 100 g N/vine with N-fixing bacteria (4zotobacter
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chrocoocum) showed a remarkable and higher positive effet on
yield per vine and induced higher values of cluster number per
vine..

Abstractly, slow release N fertilizers (SCU) proved to be
the most effective N forms in enhancing vine fruiting Thompson
seedless grapevines, hence it improved vine yield and number of
cluster/vine. Besides, highest N rates applications gave the high
yield/vine as compared with the lowest N rate applications.
Morcover, biofertilizers inoculation enhancing the yield/vine as a
result may be due to the production of growth regulator as well
as N fixation.

Briefly, slow release N fertilizers increased number of
cluster per vine and yield per vine (kg/vine). On the other hand,
fast release N fertilizers increased number of produced fruits per
vine. Increasing nitrogen fertilization rate from 40 to 100 g
N/vine/year induced the positive effect on vine fruiting
parameters. In addition, the different forms of slow release N
fertilizers particularly SCU and PCU enhanced the previously
mentioned fruiting parameters which showed better response to
fast release N fertilizers particularly urea combinations.

In addition, the improvement of vine fruiting as a results
of biofertilizers may be due to the production of growth
regulators as well as N fixation.

The obtained results of fast release N fertilizers and their
rate regarding tree fruiting go in line with the finding of Abd El
Hady (2002), Alia (2002), Jarad (2004) On grapes.
Shikhamang et al. (1991) on grape, Stroehlein ef a/. (1991) on
grape.

They mentioned that, used of the fast release N fertilizers
were beneficial in improving the yield per vine.
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Besides, the results of slow release N fertilizer in this
respect are in agreement with the findings of Paramasivan
(2000). Mentioned that used of slow release N fertilizers was
surpassed in improving the yield per vine than fast release.

In addition, tree fruiting results produced by biofertilizers
are in harmony with the findings of Faten (2003) on Flame
seedless, Omran (2003) on grapevines, Fawzi (2004) on flame
seedless.

4.4. Fruit quality:
4.4.1. Fruit physical properties:

The effect of nitrogen fertilizer form, nitrogen fertilizers
ratc and biofertilizers as well as their interactions on fruit
physical properties expressed as cluster of weight, lengthand
diameteras well as berry weight, weight of 100 berries, berry
length, berry diameter and juice volume per 100 berriesof
Thompson seedless grapevines during 2000 and 2001 seasons.
4.4.1.1. Cluster weight (g):,

Table (11,A) revealed that slow release N-fertilizers
surpassed the fast release N-fertilized in both seasons in cluster
weight .The best weight of cluster was obtained in vines were
fertilized with SCU form.

As for higher rate of N-fertilizers (100 g N/vine) induced
the highest values of cluster weight than the other rates
(40,60and 80 g N/vine) of N-fertilizers.

Moreover, biofertilizers enhanced cluster weight increase
than those without biofertilizers in both seasons.

Furthermore, interaction(table 11,B) between N-form and
N-rates showed that the higher rate (80 and 100 g N/vine) of
slow release N-fertilizers (PCU and SCU), followed descending

m
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by the higher rate of fast release N-fertilizers (NH;SO,4 and urea)
give the highest values of cluster weight.

On the other hand, interaction(table 11,C) between N-
form and biofertilizers demonstrated that, slow release N-form
(SCU and PCU) with biofertilizer induced highest values of
cluster weight than fast release N-fertilizers(NH,SO, and urea).

Moreover, interactions(table 11,D)between N-rate and
biofertilizers gave the highest values of cluster weight, the higher
rate of N-fertilizers(100 g N/vine)  with biofertilizer induced

highest values of cluster weight in both seasons.

Finally, interaction(table 11,E)between N-form, N-rate
and biofertilizers demonstrated that slow release N-
fertilizers(SCU) with higher rate of N-fertilizers(100 g
N/vine)with biofertilizers induced the highest values of cluster
weight in both seasons of study as compared with slow orfast
release N-fertilizers with or without biofertilization.
4.4.1.2.Cluster diameter and cluster length
Table (12,A) showed that (SCU and PCU)as slow release N-
fertilizers surpassed fast release N-fertilizer in both seasons and
induced highest values of cluster width andcluster length.The
best results of diameter and length of cluster were found in SCU
N-form treatment.

As for, the higher rate of nitrogen (100 g N/vine) gave the
highest values of cluster width and cluster length. than the other
rates (40,60 and 80 g N/vine) of N-fertilizers in both seasons.

On the other hand, biofertilizers inoculation gave a

positive effect in cluster width and cluster length in both seasons.

Furthermore, interaction(table 12,B) between N-
fertilizers form and N-fertilizers rate found that the Thompson

— ]
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seedless grapevines fertilized with higher rate (100 g N/vine)of
slow release N-fertilizers recorded higher values of cluster
diameter and length, followed descendinglly by those fertilized
with the lower rate cluster diameter and cluster length of the
same source (slow release) as compared with fast release N-
fertilizers with higher or lower rate of nitrogen. In this point
SCU surpassed PCU and fast release N- fertilizers(AS,U) and
gave the highest values of cluster diameter and cluster length

Furthermore,  interaction(table  12,C)N-form  and
biofertilizers recorded, biofertilizer inoculation with slow release
gave higher values of cluster diameter than fast release with
bacteria. Besides, slow release N-fertilizers(SCU) treatment
induced the highest values of cluster diameter and cluster length
with biofertilizers compared with the other N-fertilizers forms
with or without nitrogen biofertilization.

On the other hand, interaction(table 12,D) between N-rate
and biofertilizers gave the higher rate of nitrogen with
biofertilizers or without biofertilizers induced highest values of
cluster width and cluster length than lower rate of nitrogen in
2000 and 2001 seasons.In  general,100g  N/vinewith
biofertilization gave thje best values of cluster diameter and
length.

Finally, interaction(table 12.E) between N-form, N-rate
and biofertilizers demonstrated that, slow release N-fertilized
with higher rate of N-fertilized with or without biofertilized
induced highest values of cluster width and cluster length than
fast release N-fertilized with higher or lower rate of N-fertilized
with or without biofertilizers in both seasons. SCU surpassed
PCU and fast release N- fertilizers(AS,U) and gave the best
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values of cluster width and cluster length as compared with the
other treatments under study.
4.4.1.3. Berry weight and weight of 100 berries

[t is obvious from Table (13 A) that slow relcase N-
fertilizers surpassed fast release N-fertilizers and gave significant
increasing of berry weight and weight of 100 berries in both

seasons.The highest weight of berry or 100 berries were showed

SCU N-form treatment.

It is quite clear that high rate(100g/vine) of N-fertilizer
(SCU) induce higher values of berry weight as compared with
the other rates of N-fertilizers.

In addition, biofertilizer with Azotobacter enhanced berry
weight increase than without biofertilizers during 2000 and 2001
seasons.

Furthermore. the interaction (table 13,B) between N-form
and N-rate showed that slow release N-fertilizers (SCU and
PCU) with the lower or higher rates increased berry weight and
100 berries weight than the analogous ones of fast releaseN-
fertilizers. with higher or lower rates.The highest values of berry
weight and weight of 100 berries were obtained with SCU
nitrogen form with 100g N/vine in both seasons of study.

As for the interaction(table 13,C) between N-fertilizers
form and biofertilizers showed that, the slow release N-fertilizers
with biofertilizers induce higher values of berry weight than fast
release N-fertilizers (AS,U)with or without biofertilizers in both
seasons.The best berry weight and weight of 100 berries were
obtained with SCU nitrogen form with biofertilization treatment.

#
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In addition, the interaction(table 13.D) between N-rates
applied and biofertilizers demonstrated that, the higher and lower
rates of N-fertilizers with biofertilizers induce higher values of
berry weight and weight of 100 berries. compared with lower or
higher rate without biofertilizers in both seasons.In this point
found that also, increasing nitrogen fertilization rate from(100g
N/vine) with nitrogen biofertilization induced the best effect on
berry weight and weight of 100 berries.

Finally, the interaction(table 13.E) between N-form, N-
rates and biofertilizers recorded that slow release N-fertilizers
with higher rate (80 and 100 g N/vine) with biofertilizers
significantly increased berry weight and weight of 100 berries
than fast release N-fertilizers with higher lower rates with or
without biofertilizer. In addition the different form of slow
release N- fertilizer particularly SCU(100g N/vine) enhanced
berry weight and weight of 100 berries than the other treatments
under study in both seasons.

4.4.1.6- Berry length and berry diameter:,
4.4.1.7- Table (14,A) show that slow release N-fertilizers
vines produced fruits with increasing berry length and berry
diameter than those produced by fast release N-fertilizers vines
during 2000 and 2001 seasons.The best berry length and
diameter were produced from fertilized vines wuth SCU nitrogen
form.

Furthermore, fruit of Thompson seedless grapevines
received higher N-fertilizers rate (100g N/vine)had increasing of
berry length and berry diameter than the corresponding ones of

Thompson seedless grapevines fertilized with the other rates.

*
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In addition, fertilizing with N- biofertilization enhanced
berry length and berry diameter in the two seasons as compared
to unfertilized with bacteria.

On the other hand, in the interaction(table 14,B) between
nitrogen fertilizers form and nitrogen fertilizers rate shows that
the higher rate(80 and 100 g N/vine) of SCU and PCU (slow
release N-fertilizers) induced similar the highest values of berry
length and berry diameter. Besides, (SCU) surpassed (PCU) in
berry diameter while, the contrast lime when berry length were
concerned.. Moreover, the lower and higher rates of the fast
release N-fertilizers (ammonium sulphate and urea) produced
lower values in this corner during 2000 and 2001 seasons. In this
point found that also, increasing nitrogen fertilization rate
from(80,100g N/vine)induced the positive effect on berry weight
and weight of 100 berries.

As for the interaction(table 14,C) between nitrogen
fertilizers form and biofertilizer declares that the slow release N-
fertilizers (SCU and PCU) induced higher values of berry length
and berry width in both seasons particularly (SCU) as compared
with the fast release N-fertilizers. Besides, the slow release N-
fertilizers with inoculation biofertilizers gave higher values than
without biofertilizers.

Additionally, the interaction between nitrogen fertilizers
form and biofertilizers showed that the higher or lower rate of N-
fertilizers with biofertilizers induce higher values of berry length
and berry width as compared with higher or lower rate of N-
fertilizers without biofertilizers in both seasons.The highest
values of berry length and diameter were showed in fertilized
vines with (100 gN/vine)and biofertilization.
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Finally, the interaction(table 14,D)between the three
studied factors (N-source, N-rates and biofertilizers)
demonstrated that, slow release N-fertilizers with higher rate of
N-fertilizers inoculated with biofertilizers induce higher values
of berry length and berry width as compared with fast release N-
fertilizers with higher or lower rate of N-fertilizers with or
without biofertilizers in the two seasons. In addition the different
form of slow release N- fertilizer barticulary SCU(80 and100g
N/vine) and fertilized with bacteria enhanced berry weight and
weight of 100 berries than the other treatment under study.
4.4.1.5.Juice volume per 100 berries:,

It is quite evident from Table (15,A) that slow release
nitrogen produced higher values of juice volume per 100 berries
than those fast release nitrogen in both seasons.

As for the higher rate(80 and100g N/vine) of nitrogen
induced higher values of juice volume than the lower rates(40

and 60 g N/vine) rate of nitrogen in both seasons 2000 and 2001.

Moreover, fertilizers with biofertilization enhancing juice
volume of 100 berries increase than without biofertilizers
particularly in the first season.

Furthermore, interaction(table 15,B) between N-form and
N-rates showed that slow release nitrogen (SCU) with higher
rate of N-fertilizers (100 g N/vine) gave the highest values of
juice of 100 berries volume of Thompson seedless grapevines.

As for interaction(table 15,C) between N-form and
biofertilizers recorded that slow release N-fertilizers (SCU and
PCU) with biofertilizers increased the values of juice volume of
100 berries than fast release N-fertilizers with or without
biofertilizers. Anyhow, the highest values of juice volume of 100
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berries were obtained in SCU nitrogen form and fertilized with
bacteria.

Furthermore, interaction(tablel5,D)between N-rates and
biofertilizers showed the higher rates(80 and100g N/vine) of
nitrogen supported with biofertilizers gave significantly the
increased juice of 100 berries volume than lower rates(40 and 60
g N/vine) of N-applied.

Finally, interaction(tablel5,E) between three factors
studied (N-forms, N-rates and biofertilizers) show release N-
fertilizers with higher or lower rate of nitrogen with biofertilizer
induced highest values and significantly increased juice volume
per 100 berries than fast release N-fertilizers with higher or
lower rates of nitrogen with or without biofertilizers during the
2000 and 2001 seasons.The best juice volume per 100 berries
were showed with fertilized vines with SCUform(80 and100g
N/vine) and fertilized with bacteria.

4.4.2.Fruit chemical properties:

Tables (16) show the effect of N-fertilizers form (fast
release and slow release), nitrogen fertilizers rates (40, 60, 80
and 100 g N/vine/year) and biofertilizers as well as their
interactionbetween them on some fruit chemical properties i.c.,
total sugar, total soluble solids, acidity and T.S.S./acid ratio of
Thompson seedless grapevines during 2000and 2001seasons.

4.4.2.1.Total sugars:%

Table (16,A) reveals that during 2000 and 2001 seasons
the studied slow release N-fertilizers (phosphorus coated urea
(PCU) and sulphur coated urea (SCU) vines produced higher
values of berry richer in their total sugars % (21.0 and 21.70) in
the first season and (19.84 and 21.29%) in the second season

#
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compared with fast release N-fertilizers (NHy(SO4)2 and urea )
ones (18.91 and 19.66%) in the first season and (17.40 and
17.95%) in the second season.

However, the differences of the four N-forms in this
respect were obvious to be significant. Furthermore, the
application of N-rates by highest rates (80 and 100 g N/vine)
succeeded in enhancing fruit content of total sugars percentage
than the application N-rate with lower rate (40 and 60 g N/vine)
in both season studied 2000 and 2001 season.

In addition, biofertilizer N-fixing bacteria Azotobacter
chroococcum induce nearly as similar effect on fruit total sugars
percentages than treatment without biofertilizers.

Furthermore,(table 16,B)clear that slow release N-
fertilizers applied at 80 or 100 g N/vine produced higher positive
effect and highest values on fruit total sugars percentage as
compared with fast release N-fertilizers with applied high rate or
low rate of N (40, 60, 80 and 100 g N/vine) induced similarly the
lowest positive effect on fruit total sugar percentage of
Thompson seedless grapevines. In this point found that also,
SCU N-form with higher rates(80 , 100 g N/vine)increased
berry weight and weight of 100 berries in both seasons than the
other forms with all rates.

On the other hand, Table (16,C&D) revealed that N-form
particularly slow release N-fertilizers showed to be more
effective in enhancing fruit total sugars percentage with
biofertilizers, but,all N-form with N-fixing Azotobacter
chroococcum gave best values on total sugars percentage
compared with N-form without biofertilizers, where the highest

values of total sugar percentage obtained with applied SCU at 80

#
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or 100 g N/vine with Azotobacter chroococcum in both seasons,
2000and 2000, respectively.

On the other hand, the interaction (table 16,E)between N-
form(fast and slow N-fertilizers), rates of applied nitrogen and
biofertilizers exerted that the application of slow release N-
fertilizer particularly (SCU)at 80 or 100g N/vine and provided
with biofertilizer inoculation gave comparatively the highest
values of fruit total sugar percentage. On the contrary fast release
N fertilizers applied with most N rate and inoculation with N-
fixing bacteria Azotobacter chroococcum produced the lowest
values of fruit total sugars percentage.

The obtained results of fast release N-fertilizers and their
rates regarding fruiting fruit quality of grapevines Thompson
seedless. Colapielra (1989), Ahmed ef a/. (1988), and Mervet
(2000) stated that in Flame seedless grapevines with SCU, PCU
and urea formaledhyde were very effective in improving the total
soluble solids and total sugars percentage.
4.4.2.2. T.S.S. %and acidity%

Table (17,A) illustrated that slow release N-fertilizers of
Thompson seedless grapevines were produced fruit richer in
their total soluble solids content (20.62, 20.55%) and (23.20 and
23.89%) in the first and second seasons as compared with
produced by fast release N-fertilizers (19.61, 19.56%) and
(21.90, 21.90%) during the first and second season, respectively.
While slow release N-fertilizers decreased generally the acidity
in juice berries of vi@nes as compared to fast release nitrogen
treatment.

Furthermore, Thompson seedless grapevines received
higher N-fertilized rates improved total soluble solids than the
corresponding ones of Thompson seedless grapevines that
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fertilized with the lower rates.In addition, the biofertilizers
(Aztobacter chrocoocum) succeeded in enhancing fruit content
of total soluble solids than treatments without biofertilizers in
both 2000 and 2001 seasons.

On the other hand, the interaction(table 17,B) between
nitrogen fertilizer forms, form and rates shows that the
combination of slow release N-fertilizers induced statistically
higher positive effect than did those of fast release N-fertilizers.
Beside, the higher rate of SCU, followed descending by the
higher rate PCU, lower rate of both SCU and PCU scored the
highest values of total soluble solids and acidity content. The
interaction of fast release N-fertilizers induced nearly less similar
effect in this respect.

However,(table 17,C) clear that nitrogen applied forms
with bacteria improved total soluble solids content rather than
without bacteria inoculation. Beside (SCU or PCU) slow release
N-fertilizer

with Azotobacter or without induced nearly similar and
higher positive effect on fruit total soluble solids content,
followed descending by fast release N-fertilizer with
Azotobacter in both seasons. On the other hand, the interaction
between nitrogen fertilizer source and biofertilizers namely
(Azotobacter chrocoocum) failed to induce an active effect on
fruit on fruit acidity percent content of Thompson seedless
grapevines.

On the other side, the interaction(table 17,D) between of
nitrogen applied form and biofertilized showed that the
application nitrogen higher rates with Azotobacter induced
higher positive effect on total soluble content than those

application with lower N-rate without Azotobacter chrocoocum
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particularly in the first season and additionally, the interaction
between the method of N-fertilizers rates and biofertilizers
(Azotobacter chrocoocum) failed to added any complementary
effect on fruit acidity percent of Thompson seedless grapevines
during both seasons.

Finally, the interaction(table 17,E) between N-forms fast
release (ammonium sulphate and urea) and slow release (SCU
and PCU), N-applied rate and Aztobacter chrocoocum
demonstrated that the slow release SCU with higher rate (80 and
100 g N/vine) and Azotobacter induced higher positive effect on
total soluble solids content than did those of fast release N-
fertilizers with or without Azofobacter and received higher or
lower nitrogen applied rate. The interaction between the three
studied factors (N-fertilizers forms, N-fertilizers rate and
biofertilizers failed show any additive effect on fruit acidity
content of Thompson seedless grapevines in both seasons 2000
and 2001.
4.4.2.3. T.S.S./acid ratio:

It is obvious from Table (18,A) the slow release N-
fertilizers vines produced higher TSS/acid ratio (28.94 &
29.31%) and (33.81 & 34.94%) in first and second seasons as
compared those received fast release N-fertilizers in (26.41 &
27.17%) and (30.62 & 31.53%) in the first and second seasons.

Furthermore, the lower N-fertilizer applied rate gave
similar values of N-fertilizer rate in enhancing fruit TSS/ acid
ratio of Thompson seedless grapevines in the first season 2000 as
compared with the second season 2001 the higher N-rate
surpassed lower N-rate in enhancing fruit TSS/acid ratio of
Thompson seedless grapevines. Also, nitrogen biofertilization

Results and DiSCUssion
129



(zeak/auia/N 3001°08°09°01)
"B2IN PA1BOD SBJING =[] )§ BN paieod senoydsoyd =g B2a() =) ‘Aeydns wniuoury =gy

v 1856 q96 ¥E qetsE MICTE | QEOSST  B6S6L vcogpe  GBFPST os |
3 L0FE qrse ap 8T dLTEE © (07 0¢ qe LELT ezzoc  9BL6LT nod
ISEI|AL MO
Jsoieg J 8L0¢S pegze PPPIE | quEs9T  QROrLT qQeoT LT qQESHLT n
psLTe PTHIE dczoc 3 66'8T qITHE qer9'9z qe10LT  9BLLTT SV
ASEI[II ISE
001 | 08 [ 09 | o 001 08 | [ or _—

1002 0007

ones AIPIdY:SS.L

-sajed uonedijdde pue uLIo) N U333 UOHDEBIULI Y | (a
12AD] 94, C T8 I2I0 UL WOJ TUDIZJJIP APUESLJIUEIS 10U 2Ie 1ajawesed Yoea uryiiam (§)1an2] awWes AU Ag pamo[|0f SUBIN

BZI'EE © 80'8Z (o1q) Jnoyiia
qzeTe ep8LT (01q) WIAL
®LOCE B9CLT ETTTVTENTT
qQ9LTE ®9LLT aula/ud 08
q9LTE v 6L8T auA/us(9
2eCE BT6LT aulA/us Of
B b6 tE v 1C6T nos
qI8¢€e e p6'8T nDd

ISEI[AL MOIS
26571 qLULT n
P T90€ q1t9T SV

AL ISEY

1002 0007

ones AIPPVISSL

juawIEdL |,

“SI12ZI[1343J01q PUE JJBI “ULIO) N JO 1I3JJd y1d2ds (v
(100Z°0007) Surinp sauiaadeas ssajpaas uosdwoy |, Jo
(oned AJIpY:ISS L) U0 J9Z1[113J01( PUE DIBL ULIOJ IIZI[1I9) uagoayiu jo 122139 :(81) 2qeL

Results and DiSCUssion

130



PO0EE 581 °€E 18TTE 3pLIE BCHLT BOS'LT BTL 6T ®09'LT moys
BECPE 69°CE qyTEe uoe'ie BRTLT BE0'8T ©98'LT B618T RA
001 08 | 09 or 00l | 08 | 09 | OF 0N

1002 0002

one1 ApIV:iSSL

"s13ZI[1319)01q pue sajed uonedijdde N usamiaq uonaeIajul ayr (a

qIste ERECE 2 9F 6T T916C nos
qLLPE 268°CE qe 7T6'8T qe 96'8C nod
ASEIJAL MO|S
POLIE qIsTe qe €£°9C qe 09°LT n
PoYIE 2LL6T qe g1'LT q£9'SC sy
asealal 1SE
noyn I noyjt |
mowIAL [ UM oAy | UM N
1002 0007
oner ApIdYISSL

“12ZI|1342J01q PUE ULIOJ N U3IM]JaQ UONIBIUI Y ] O

Results and DiSCUssion

131



qcc9¢ apIgRE b Paqze se Mysseie 3p2999'§7 apaq9 6T 269 1€ 2poqLY LT | oYUM

BLOLE Paqzsse P2q9ts¢ PqLY EC 3p24SE T apaQEE 6T 2paq19°6T 3paqg1 6T A nos
P2q09 <€ 2460 '9€ apIqLECE 2p2q00 v PoQSL 6T 2paqgLLT qIe1e 3pIqLOLT NOUIAL _
3J2pes e apagsL vE yBgs ¢ drapeeze 29L9°0¢ apaa9e LT 3paqt6 8T 3poq68 8T WA Nnod
nydeeie 3.6 0¢€ FjapapLTe ysiRi0e apaq$9 LT 2paqg9 9z P966'9T apa2969 ST MO
9L 0f lyss o€ 8]ap296'T¢ flygg o€ apTrcT 2paq+T 8T PAPELT PIQIT 6T [y vaIM
paqs8 € nBEez 1€ nydzeie [8¢6t agL'€ 3paq1 9T apag69°'8T Paqz00¢ MO Ea%waﬁm
waig ¢ NzL 6t fe16C 98T 269+T 38 69T apeE e PTEET AN areyding

001 [ 08 _ 09 [ or 0ol | 08 | 09 ¥ or |
auia ;/ § uaSontu parjdde jo a1y aulA /5 uagoniu parjdde jo a1y 12Z1[1U3) 201n0s
100C 000C org N

POV /SSL

"S13ZI[1LI2401q pUE S2)B1 ‘ULIOJ N SI1010B) 32411 U2amiaq uonodeiaiul ay] (3

Results and DiSCUssion

132



with bacteria improved TSS/acid ratio in fruits of grapevines
thane those unbiofertilized vines.

On the other side, the interaction(table 18,B) between N-
fertilizers forms and N-fertilizer applied rate demonstrated that
the higher and the lower rate of ammonium sulphate and urea
scored similar and higher values in TSS/acid ratio in the first
season 2000 and surpassed higher and lower N-fertilized rate of
AS and U in both seasons. The best results of TSS/acid ratio
were obtained in fruit vines with fertilized with SCU N-form at
100g n/vine raye.

Furthermore, (table 18,C) the inoculation of Thompson
seedless grapevines by Azotobacter chrocoocum improved fruit
TSS/acid ratio in both seasons 2000 and 2001 than uninoculated
vines.

On the other hand, the interaction(table 18,D) between N-
fertilizers rates and biofertilizers (Azotobacter chrocoocum)
produced similar in the frist seasons, while the higher rates
increased fruit TSS/acid ratio in the second season..

Finally, the interaction(table 18.,E) between N-fertilizer
form (ammonium sulphate, urea, PCUand SCU), N-fertilizer rate
and biofertilizers (N-fixing bacteria Azotobacter chrocoocum)
demonstrated that slow release N-fertilizers with higher rate and
inoculation with Aztobacter chrocoocum produced significant
effect on fruit TSS/acid ratio compared with fast release N-
fertilizers with higher or lower rate of N-fertilizers with
biofertilizers which gave the lower values in fruit TSS/acid ratio
of Thompson seedless grapevines.

The obtained results of fast release N-fertilizers and their

rates regarding fruit quality of Thompson seedless grapevines are
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in agreement with the findings of Abd El Hady (2002), Alia
(2002), Jarad (2004) on grapes.

They mentioned that increasing the rate of traditional
nitrogen fertilizers enhanced some fruit quality traits. Besides,
increasing the N-application rate from (40-100 g N/vine/year)
induced high values of fruit size and fruit quality

Furthermore, the obtained results of slow release N-
fertilizers and their rates regarding fruit quality {raits are in
harmony with the findings of Mervet (2000) on grapevines,
Alva and Paramasivam (2000) on citrus, Alva et al. (2000) on
orange and. They mentioned that fruit quality traits were greatly
enhanced due to the use of slow release N-fertilizers rather than
soluble N-fertilizers.

In addition, fruit quality results attributed to biofertilizers
are in accordance with those reported by Faten ef al (2003),
Omran (2003), Fawzi (2004) on grapevines, AKl et al. (1997)
on grape, Harkash and Abdel-Nasser (2000) on grape ,Mustafa
(2002) on citrus and

They mentioned that Azotobacter biofertilization added
positive improvement on chemical and physical properties of

Thompson seedless grapevine berries .

———————————————————————————————————

Results and DiSCUssion
134



