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ABSTRACT

During three successive seasons, fertilizing Crimson Seedless vines with
N+K was studied. The vines were five years old, grown in a sandy soil. The vines
were fertilized with three levels of nitrogen 10, 20 and 40 Kg/feddan each level was
accompanied by three levels of K3O; 50, 100 and 150 Kg/feddan. The control
received 60 Kg Nifeddan + 120 Kg K;O/feddan which was the common fertilization
applied in the farm. Nitrogen and potassium peaked 15 days before bloom then
decreased at bloom, fruit set and véraison. Increasing N+K up to 40 Kg N/feddan +
100 Kg K:Offeddan significantly increased number of clustersivine, yield/vine and
cluster and berry weight., This treatment was found to be the best one in this respect.
TSS was significantly increased than the other treatments due to the application of
40 Kg N/feddan + 100 or 150 Kg K:O/feddan. The treatments did not affect acidity in
any seascn of the study. TSS/acid ratio followed similar trend of TSS. Chlorophyll
increased as N+K were increased. High values were recorded for 40 Kg Nffeddan +
150 Kg K:O/feddan and 60 Kg N/feddan + 120 Kg KzO/feddan {control). Anthocyanin
increased in the treatments of 20 Kg Nifeddan + 150 Kg KzOffeddan and 40 Kg
N/teddan + 50, 100 and 150 Kg KzO/feddan. N% increased as N+K were increased
whereas increasing K fertilization increased K%. Fertilizing Crimson Seedless vines
with 40 Kg Nffeddan + 100 Kg K;O/feddan could be recommended.

INTRODUCTION

Nitrogen is one of the basic plant nutrients. It is essential for plant
growth, a constituent of proteins and nucleic acids and hence of all
protoplasm (Russell, 1978). Nitrogen is a component of chlorophyll
phosphatides, alkaloids, enzymes and many other organic substances of
plant cells. (Yagodin, 1984). The main sources of nitrogen for plant
fertilization are nitrates and ammonium salts. Potassium is essential in plant
nutrition. It is one of three elements commonly present in an insufficient short
supply in the soil as to limit crop yield; It often needs to be added regularly in
the fertilizer (Russell, 1978). Potassium differs from nitrogen in not being a
constituent of the plant fabric. It is important in the synthesis of amino acids,
proteins, photosynthetic process, intensifies the synthesis of carbohydrates,
catalyze the activity of some enzymes, promotes the synthesis and
accumulation of thiamin & riboflavin and is essential for the activity of guard
cells (Russell, 1978; Clarkson & Hanson, 1980 and Yagodin, 1984).

Fertilization of table and wine grape cultivars attracted the attention of
many investigators. For example, Peacock ef al, 1991 working on
Thompscn and Filame Seedless; Dhillon et af., 2001, on Perlette, Thompson
and Flame Seedless, Egalil et al, 2003, on Ruby King; Conradie and
Saayman, 1989, on Chenin blane; Kliewer ef al., 1983 on Carignane; Omar,
2000, on Thompson Seed|ess.

Crimson Seedless is a new red !ate ripening cultivar produced in USA
and released in 1989. Being a new cultivar, more enough information about
its fertilization are needed.
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Crimson Seedless is a new red late ripening cultivar produced in USA
and released in 1989. Being a new cultivar, more enough information about
its fertilization are needed.

This work was conducted in an attempt to estimate the amounts of N
and K needed by Crimson Seedless vines and study the seasonal changes of
both N and K before bloom till véraison.

MATERIALS AND METHODS

This study was carried oul for three years, 2003 & 2004 and 2005 on 5-
years old Crimson Seedless grapevines, supported by Gable system in a
private vineyard located in Wadi Elmollak. The vines were planted in sandy
soil (Table 1); 1.5 x 3 apart, cane pruned at the 1® week of February, leaving
seven canes of 10 buds each and one renewal spur of iwo buds, for each
cane. Fertigation system was followed.

Table (1) : Physical and chemical analysis of vineyard soil

I Physical analysis B Chemical analysis ]
Fine sand 70 E.C mmhos/cm 0.80

| Coarse sand 15 pH 7.80
Silt 10 CaCO; 1.78%
Clay 5 Total N 0.05%

| Texture Sandy K 180.0 ppm

The design was randomized complete block with three replicates five
vine each. Three levels of nitrogen 10, 20 & 40 Kg N/feddan were applied,
each level was accompanied by 50, 100 & 150 Kg K;O/feddan. The control
was the fertilization program usually given o the vines which was 60 Kg
N/feddan + 120 Kg K,;Offeddan. The nitrogen source was ammonium nitrate
(33.5% N) and potassium was added as potassium sulphate (50% K.;Q). The
vines received the same horticultural practices and pesticides were applied
whenever needed.

Nitrogen and potassium percentages were determined in petioles of
mature leaves opposite to clusters on dry weight basis. The use of petioles is
preferable in determining nitrogen because N in blades is in organic forms
which mask differences in the level of other N forms available for assimilation
such as NOs and NH4, (Christensen, 1984). The determinations were carried
oul at different stages : 15 days béfore bloom, bloom, fruit set and véraison.
Nitrogen was determined according to Pregl (1945), potassium (Brown and
Lilleland, 1946). Chlorophyll was determined using the nondestructive
chlorophyll meter (Minolta SPAD 502). It determines the relative amount of
chlorophyll percent by measuring the transmittance of the leaf in two wave
bands 600 to 700 and 400 to §00 nm) giving readings in arbitrary units, that
are proportional to the amount of chlorophyll percent.

Bud fertility coefficient; number of clusters/vine, yield/vine and cluster
and berry weight were determined. TSS (with hand refractometer); acidity
(according 1o A.Q.AC. (1985), TSS/acid ratio was calculated and
anthocyanin was determined (Hisa et al., 1965).
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Duncan's muliiple range test as outlined by Snedecor and Cochran (1980),
was followed to compare between the treatments.

RESULTS AND DISCUSSION
- Nitrogen :

Leaf petioles sampled 15 days before bloom showed that N values
were 2.01; 2.08; 2.23 & 2.83 as 10, 20, 40 & 60 Kg N/feddan were
respectively applied. The values of N% resulting from the application of 10 &
20 Kg Nffeddan were significantly lower than those of 40 & 60 Kg N/feddan.

The observation that increasing N application raised N% in leaf petioles
in an ascending order was found o be true in samples taken at 15 days pre
bloom, bloom, fruit set and véraison (Table, 2).

Increasing K rate from 50 to 100, 120 & 150 Kg K,0O/feddan increased
N in leaf petioles for the three seasons of the study (Fig. 1). The average of
the three seasons showed the same trend. Increasing both N and K rates
increased N%. It is also obvious that control, 60 kg N/feddan + 120 kg
K,Offeddan increased N more than the applicalion of 40 kg N/feddan + 150
kg K,Offeddan, indicating that the increase was related to the rate of N
application. A second possibility was revealed by Russell, (1978) that
increasing the supply of a mobile ion of one sign ¢an enhance the uptake of
ions of the other sign. So, K* increases the uptake of NO>. Thirdly, K
functions as a carrier for NOy during its absorption (Ben-Zioni et al., 1971).
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Fig. {1) : Effect of potassium fertilization on N% in leaf petiole of
Crimson Seedless vines at four growth stages (average of
three seasons)

Concerning the sampling stage (Table, 2), it is worthy to mention that
the N peaked 15 days before bloom then decreased in a descending order at
bioom, fruit set and véraison. The latter was found to have the lowest N
compared 10 the other stages. In addilion, increasing N application rate did
not affect that trend (Table, 2).
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The effect of applying K on N% was similar to the mentioned trends {Fig. 2).
The results are in accordance with Christensen (1984) and Dhilion ef ai,,
{2001) on different grapevine cultivars.
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Fig. (2) : Effect of potassium fertilization of Crimson Seedless vines on
seasonal changes of N% at four growth stages {average of
three'seasons)

- Potassium :

Table (3) showed that increasing N rate had no significant effect on K%
in ieaf petioles in the four studied stages. However, K% in the petioles was
increased in the three seasons of the study as K rate application was
increased. This result refers to N as being uneffective in increasing K% in
{eaf petioles, whereas increasing K fertilization had a positive effect on
increasing K in petioles {(Fig. 3). These results are in agreement with

_— S —
1

° 15 days
1T | before
. —— . bloom
1 o
g A — = |
- . —— — L )
§ e - A - —-— A == Bloom |
‘, i M e a ~ 5
R ) Ng > LAY i
' ¥y ! LAY L
: e |
' l | — & - Fruitset
W ‘ £ Uil 120 1% - \ !
I Potassium jkghed.| ‘ '
] | —f—\feraison,

— R

Fig. {3) :Effect of potassium fertilization on K% in leaf petiole of
Crimson Seedless vines at four stages of growth (average of
three seasons) Conradie and Saayman, (1989).

7835



Omar, A.H. and A .H. Abdelall

'¢0'0 5d 1B Juediubis Jou aie (s}13)19] SWES L) Y)m Sanjep

NG
WO b 0P Lo BE L[ BT L[ S V| €9 L[ 89 L[ B9 SO L] 09 [P L 0L SEL 0471|641, 08 L] OC) 09
LU L L LS L6529 [ B85 L, 197,59 | B85 |00 | SV L 2LV IGELL ‘BAy
OV L[ L)L | V') [ OV L|SLTL| QL) [ WL b [Pl [ OL | OLL [oSL b Ll b | oL8) | 4811887 (58 )| OGSt
el€ 1| EEL | qbBE L [gBE L | €O} | qed 9L (09 L[ 09 L b9 L | 69 ) | 097} | €9 b | €L} (0L 169} |LL° L] Q0L o
dE L Qe [0 L e LML 8 L [OF L 40 L P L] LG [P L OF L[ 85 L |09 [ .85 |5 ] OS
CIE | JLETL | SETL | LT L],68] (8BS (091|485 )| 68 b8 LI 9L |a8S b L | 0L L[ 0L L] 2L ‘BAy
bV L | 2V L | 0V L [0V L ob 'L | 8L L |l L L] 08 L] 8L | Q8L | 2L 1| 007 1] 98} | 78°L| 981 |68 L] 051
a@FE L[ OF L | SE L [BEL (2O [ qh 9L |qS9 L [qbO F €9 L | qCO°} |SOL[ €9} | 8L L | €L L0471 |SL7L| 001 (174
OE L] Q0L |08 L | LE L8P L b L LGP LY L ER L 0P L | SP LGP L #S LG5 L|.65L],E5 L] 0
LI 98 | OB L B L[ GG | PGS [589 1[8G L],8F L] oSS [ 99 L [€9 | L9 SO R L 491 ‘BAY
eV L B¥ L[ SO LIE9 | 997 L L2 L |ghOL | ¥ L] 99 L | PO LI b6 LI SLLIELLISLL] 05
@@ L[ qGE L | qeBE L [qbE 1B} | oLST) (097} 097 |09 H] oLS7} (8O LI LO MY (LLTL 1069710471 kL) 001 01
EC L[ 8T L | ST [0S L[ 2 L] 0P L [ b { 8P L eF L[ b0 L [ 2P L 9% 1|15 | 2571|0671 [ .25 ] 0§

€ Z } £ 4 I £ [ l € Z I | O N
‘Bay uoseag bay uoseas ‘Bay uoseag ‘Bay UOSEaq
uosieIan 19s Jni4 woo|g wooiq aud shep g sjuauwneasy

saulnadelb ssajpaasg uosWLID Ul ) Jo abueyd jeuoseas uo uoeZNUA) WNisseod pue uabolu 3o 19943 : (g) sjqel

suoseas aady) buunp

7836



J. Agric. Sci. Mansoura Univ.,, 30 (12), December, 2005

Concerning the growth stage, it is obvious that K peaked 15 days pre
bloom, then decreased at bloom, fruit set and véraison at any rate of N
fertilization (Table, 3). Similar observation was found when polassium was
apptied at 50, 100, 120 & 150 kg K;O/feddan (Fig. 4). The lowest K vaiues
were recorded at véraison stage. Although K has two absorption peaks, one
at fruit setting and the other during ripening (Yu et ai, 1984), the petiole
levels of potassium tended to decrease between bloom and véraison, as the
demand of K was greatly increased at the beginning of ripening (Christensen,
1984), it seems, likely, that the vines are more efficient in using K at véraison
which may explain the decrease of K in this stage. Omar (2000) reported
similar results on Thompson Seedless vines.
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Fig. (4) : Effect of potassium fertilization of Crimson Seedless on
seasonal changes of K% (average of three seasons}

Berry chemical characteristics :

Berry TSS was found to increase significanlly as N + K increased with
the exception of the controt (80 kg N/ffeddan + 120 kg K,O/feddan). Raising
the amount of K in the presence of 40 kg N/feddan significantly increased
TSS, compared with the control through the three seasons (Table, 4).

The application of N + K fertilizers had no significant effect on acidity of
Crimson Seedless grapes.

TSS/acidity followed the TSS trend. Since the best results were
observed with 40 kg N/feddan + 100 or 150 kg K,O/feddan.

Anthocyanin responded positively to N + K application. So, higher
anthocyanin content in berry skin was observed as a result of adding 40 kg
N/feddan + 50, 100 or 150 kg K,;O/feddan. It is also clear that increasing the
amount of K;O increased anthocyanin content. This reveals the importance
of the fertilization with potassium to increase anthocyanin and hence
colouration. It seems that K activates some enzymes associated with the
biosynthesis of anthocyanin.
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Nitrogen content in the leaves has a high degree of correlation with the
rate of photosynthetic activity (De Jong, 1982). Potassium is essential to the
formation of starch and sugar (Kipps, 1970) and stimulated the efleux of
sucrose from source to sink (Doman and Geiger, 1979). This explains the
increase of TSS as a result of N + K addition (especially with higher rates).

- Chlorophyll :

Chlorophyll in the leaf of Crimson Seedless grapevines as affected by
N + K fertilization is illustrated in table (4), Control vines which received 60
kg N/feddan + 120 kg K,O/feddan showed higher values than the other
treatments. For comparison, chlorophyll produced by 10 N + 150 K,0 <20 N
+ 150 K;0 < 40 N + 150 K;O < 60 N + 120 K,O. That clearly showed that N
is more effective in increasing chlorophyll than K. Since N is a component of
chlorophyll molecule (Fogg, 1972).

- Bud fertility coefficient :

Increasing nitrogen fertilization from 10 to 40 kg/feddan was found to
have a positive effect on bud fertility (Table, 5). The highest coefficient was
recorded as 40 kg N/feddan + 100 kg K,Offeddan were applied. These
results indicate that this treatment meets the requirement of Crimson
Seedless grapevines. Increasing nitrogen to 60 kg N/feddan + 120 kg
K,OQ/feddan (control) significantly decreased bud fertility compared to the
above mentioned treatment. This may be ascribed to the negative correlation
between petiole N content and fruitfulness (Srinivasan and Mullins, 1981).
The fertilization of 40 kg Nffeddan + 100 or 150 kg K,;O/feddan significantly
increased bud ferlility (Table, 5). Average of the three seasons showed that
high bud fertility could be achieved at the application of 40 kg N/feddan + 100
or 150 kg K,O/feddan to Crimson Seedless grapevines. The resulls are in
line with those of Serinivasan and Mullins, 1981.

Number of clusters/vine, yield/vine and cluster and berry weight :

Number of clusters per vine was increased as N fertilization was
increased to 40 kg N/feddan + 100 or 150 kg K,O/feddan. The application of
10 and 20 kg N/feddan + K fertilization gradually increased number of
clusters/vine with no significant differences. Yet, K ferlilization + 40 kg
Nffeddan significantly increased the number of ciusters per vine (Table, 5).
Increasing N + K increased number of clusiers per vine. The highest number
was observed at 40 kg N/feddan + 100 or 150 kg K,O/feddan in the 2™ and
3" seasons. The average of the three seasons had the same trend. Cluster
weight and yield as well as berry weight followed a similar trend. Yield was
increased by 4, 18 and 43% as 10, 20 and 40 kg N/feddan were applied.

The application of N and K did not significantly affect number of
clusters/vine in the 1% season due to the formation of cluster primordia in the
previous season. Il is clear that raising N from 40 kg N/feddan + 100 kg
K,Offeddan to 60 kg N/feddan + 120 kg K,Offeddan (control} significantly
decreased yield/vine indicating that 40 kg N/feddan was nearly enough to
satisfy the demand of Crimson Seedless vines in this location. Conradie and
Saayman (1989) reporied that increasing N fertilization up to 96 kg N/ha
significantly increased yield.

7838



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

‘00 =d 1e jueatubis jou ase (S)saya] SwWES IUY) Y)IM SO EA

8L8 1,168 €88 | WFGB |\ LLE|,SL€|\ZLE|,0LE|,508E| €188 |k vee|,088e( o zz| 62 | ez | 2z | pee] gez ,8'82\,5 220zl _e_cﬂ
992l |, Clyl| LEEL | €96 | 9E|,00€],65E] ,50°C |,L'STY], 12 |,0VZ | 0 Iev | £ 62 oL €E |0 28 e 22l ¥ 98| L 2v .0 Ovle 2 BAv
S84 | LV} | 6LV ]| L£00L |99 SOE|LIE] DLE|SOIk] b Teh [ 00K [LOBER|,LOE| (OF | oEE | £2 | LE[EP | £ 1| 8805
5L |bCYi| LOEL | IVE | LIE|09€E]09E| SIE | BICH] £8ZY |, 02Zv | 006 |,008] (SE | LEF | .22 |G 26|86V £ ¥l 22001 or
SCTLIGIL €LY o VI €L | BE6 | ISE[HFSE|STE| (00T B OTH oSS |0o0 025 |0 LTV| o 22| b | LOF |22 | bE] 8] 0 L5Le 72| 08
2b€OV VT 1L S OL | ,SE6 | FEC]OF € |obE ] CCE [ 00P| SOV |/ ¥O | ,090F],6'¥2|,0'92 |,/ SC L0 £8. 6085 ze . i 2el.68d By
295 L1, 9621 9021 | 896 [ V|V E[ e ] SVE|OLIN] ZSIY| 001k |,0020|[.LS2] LT | L2 | £2 lul 26 .Bee].geel 8 8z0t
566 [ 6101 866 | 126 | SEE [ol€E],SEE[EEE].BE6E] GE6E |, L 66E [,900F L V2| 92 | 2,57 | L2 |,808] .S CE -£ 16.8'82001 0
oS8 {1661 ,I56 | 816 |.STE|LCE [oIZE],0CE |.6BOE| oL BEE | 686E |5, B6E|psC V2| ST | 15T | L7 |5 0E) £ 1€ L6 16,882 05 -
| 2a81 81 ,9V6| ,SC6 | 88 | ,80°C[ 60€[B0€] JOE [,1ZOT] £ €EE |,/ OBCL o7 TOE|aE EBag0 PTd EOLE 2022 621008 0BT, 622 DAY
S6 1,066 | 646 | 916 |pob b €loll e [.SLE[I1E [,iCOE[ GBE | £ 'S6E |, L BBE[,0PT] (8L | ,PT | £ pu0 OFL.E 16 (,0 0 |.8°82]051
LT 10hS6| 1,996 | £48 |oLO€|OLE|.0VE] 00 |2 G6E ool PEE] oL VEE 5ol BEE[LLET| ,PT | bT | 422 |2 62 |m00E|.00E |5 22/001 oL
HL8 {,968] 088 | £98 |40 00€[,00€],1VE,1'88E],C68E [,BTOE |, C6E| L 22| LEC | ,E2 | 22 v 92) 982 |0 82522 08
o £ z L € | 2 3 3 z P € 1z |1 € [z | t (o™ N
AY uoseas Bay uoseag ‘Bay uoseag ‘Bay uoseasg ‘Bay uoseag
kl B} [(3)] auta 1ad
BUIA/ PIOtA ibem K11ag wBiam Jagsnjn 54315012 JO 1IqUINY % Apnuieg png Sjuaunesl ._._

sadesb ssa|paasg uoswWiL Jo
sasisalIRIEYd JBAISAYd awos pue pialA ‘Alliua) png uo uoneziua) wmsselod pue uabounu Jo 193 : {g) alqel

*g0’0 5d je Jueoyubis Jou ale {s)ia)9) owes ay) Yum sanjep

) . . ] . . . } . ] . . ] . NN o onl = {onuos
VS [ BES|, 9651 672G gL20|0L0]620],6L0),82C | yVC| 0€Z)| 02| L 0| 20| pL0(LE0] 80| ,E2L],021),290]0Z) 08
ey [, 106|205 2ar| 560[.060( . r60] 60| 8c2] LvZ| gl Lvg| w0l er0l prol,000] 620 [ 9L piL] B4 By
G [ 7G| L ES| L2 HS] O | O] 0 | B60] 52} 59| FS2]SEZ[LL0][140].240[5£0] 281 ] 881].£81 (9211051
Zir [ 0ev| S| Zv] 960 .860| 60| 560) 6€C | L P2]8EZ [V EZ[F20[L20]p20(S5L0] L 0L 10810410 E4L][004 or
2l | 0sr[Siv|Z2or] 280 (690280 890!.622].92Z 0 TZ+T2]e820| 5L 01eL00]| 0] OLL [ b2 04021 08
L e[ 6L 61| 080 180 280 6.0 6bE]| e . £22 |, 502],920] 65 0[,E/0],6L0],,90] . 01]|,501],291L “Bay
SBZF | SEP [LOER | ZEP | 0B 0| S0 |sb80|E8°0| ¥ 2T | £ €] HTL | HOZ | o520 [£L0|CL 0| 6L0] o294 | 021 |o691L] 591 0S)

L [0 Iv| £er| 050 ] £80].080].8.0] 612 v2e| B2 | £02| 540!/ 0820[0/0[60] 591 0411,591].991]00L [i74
L90F [ 0| s0r|.20F] 840 S20].220],020 (. 12| P2Z| .2 |.£02]LL0[940].820].640] 59 |041],591],,009L] 0§

5¥s | 8+ve| 6Ee] 4 PE] 5970 | PO 0] ,290]. 890 F42] 22| 612|102 ],220(,520][ 20|, 440( 094 [,591].86t (.26l "Bay
e | ,ZGE [ LOVE|, L PE[ 4590 [,990( b0, /90]. 222 [L£52] L1212 b0 b0 20 020] Sl 0LL].00) 501 [08)
ave L ive| .z ve| ocel 95'01,290] 290,890,912 |,.022] 922].202[.£L0].5£0].040(,5.0( .09 [, 59:.,00t |,5St[00} 0l
P PE | L 6E| . 9€E| EPE| €00 [, 000],190]( 690 b0} L i2].S12(,58].920].520(.2401.180] 66t ,091[.56[0GL[0S

[ Z L 3 Z L € Z ! £ F l £ 4 L JoB| N

‘Bay uoseag ‘Bay uoseag ‘Bay uoseag ‘Bay uoseas ‘Bay uoseas
ndydoiopyd ugueAdoyjuy oHeIpIOe/SSL Auppy SS1 sjuawedi]
sadeih ssa|peag UOSWIID JO SINSUIIBIEYI [BNWAYI U0 uollezijiua} wrussejod pue uaboajiu jo 193)y3 ! (y) aigel

7839



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

Furthermore, K fertilization with 45 kg K/ha increased vield. However,
increasing K to 80 kg/ha had no significant effects. Also, the increase in yield
may be due to the adequate supply of N which is necessary for inflorescence
primordia formation and differentiation of flowers (Pérez-Harvey, 2000). The
decrease in the yield in control treatment (60 kg Nifeddan + 120 kg
K,O/feddan) may be due to the high rate of N which can result in the
reduction of fruitfulness (Srinivasan and Millins, 1981) or the low bud
fruitfulness caused by low light conditions (Pérez and Kliewer, 1990).

From the foregoing results, it is concluded that the fertilization of
Crimson Seedless vines with 40 kg N/feddan + 100 kg K;O/feddan was
enough to increase yield with the suitable quality of grapes. In addition, this
by its turn decrease, the amount of N fertilizer by 33% and K by 17%.
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