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ABSTRACT 

Four nirrogen levels, from 0 

Received: July 1994 
ro 900 g/year, were used as 
ammonium nitrate (33.5% N) 

Accepted: May 1995 four or six rimes a year during 
rwo growing seasons. Fruit 
mineral content of date palm 
Khasab cultivar was srudied at 
different stages of fruit 
development. The nirrogen 
application increased 
significanrly fruit N 
concentration compared wirh 
control during the second 
studied growing season, but had 
no effect on P, K and Zn. 
Furrhermore, fruit Mn and Fe 
concentrations increased 
significanrly wirh application 
of 600 g N/rree/year at the firsr 
stage of fruit development 
through rhe firsr season. P, K, 
Mn and Fe levels of Khasab 
fruit significantly decreased with 
age. Nirrogen and zinc levels 
had the same behaviour in rhe 
firsr season, but in rhe second 
growing season these N and Zn 
concentrations evolved 
differenrly. 
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Effet de la fertilisation Efecto de la fertilizacién 
azotée sur le contenu nitrogenada sobre el 
des dattes en éléments contenido de los datiles 
minéraux. en elementos minerales. 

RÉSUMÉ RESUMEN 

Quarre niveaux d'azote, de O à Cuarro niveles de nirr6geno, de 0 
900 g/an, ont été utilisés sous a 900 g/afto, foeron utilizados con 
forme de nitrate forma de nirraro de 
d'ammonium (33,5% N), amonio (33,5% N), reparridos en 
répartis en quarre ou six cuarro o seis aplicaciones por afto 
applications par an pendant durame dos ciclos de producci6n. 
deux cycles de production. La composici6n en elemenros 
La composition en éléments minerales de dariles Khasab foe 
minéraux de dattes Khasab a entonces esrudiada en diferentes 
alors été érudiée à différents fases del desarrollo del fruro. 
stades du développement du Respecro a una muesrra sin 
fruit. Par rapport à un témoin fertilizar, la aportaci6n de 
non fertilisé, l'apport d'azote a nirr6geno aument6 
augmenté significativement la significarivamente la cantidad de 
teneur du fruit en N pendant N en el fruro dw.mre la segunda 
la deuxième saison de temporada de producci6n 
production étudiée, mais il n'a esrudiada, pero no ruvo ningun 
eu aucun effet sur d'autres efecro sobre orros elementos tales 
éléments reis que P, K and Zn. como P, K y  Zn. Ademas, 
De plus, lors de la première duranre la primera remporada de 
saison de production, l'apport producci6n, la aportaci6n de 
de 600 g N/arbre/an a 600 g N/arbol/aiio aumenr6 
augmenté significativement significarivamente la canridad de 
la teneur des fruits en Mn et Fe, Mn y Fe en los fruros, en la 
lors du premier stade de leur primera fuse de su desarrollo. Por 
développement. Par ailleurs, orra parte, las proporciones de P, 
les taux en P, K, Mn and Fe de K, Mn y Fe del daril Khasab 
la date Khasab ont diminué avec disminuyeron con la edad. Las 
l'âge. Les taux en N et Zn ont proporciones de N y Zn ruvieron 
eu le même comportement lors el mismo comportamiento 
de la première période de durante el primer perîodo de 
production, mais lors de la producci6n, pero durante el 
seconde, ces éléments ont évolué segundo, esros elementos 
différemment. evolucionaron diferentemente. 

MOTS CLÉS PALABRAS CLAVES 

Datte, variété, engrais Da.cils, variedades, abonos 
azoté, teneur en éléments nitrogenados, contenido 
minéraux, fruit, stade de minerai, fruto, etapas de 
développement. desarrollo. 
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introduction 

Dare palm rrecs (Phoenix dactylifem L) arc 
among rhe mosr horriculrural crops in rhe 
Unircd A rab Emirares. The number of culri
varecl dare palm rrees in rhe counrry are esri
mared ar abour 18 million (Ministry of Agri
culrurc and Fisherics, 1993). The soil is 
characterized as sandy and very low in mi ne rai 
content. Accordingly, it is essential ro supply 
it with chemical ferrilizarion ro obrain good 
fruir qualiry and quanriry. The effcct of ni
trogen ferrilization on growth and productiv
ity of date palm rrees was reporred (FURR and 
AR1 v1STRONC, 1958, 1959; ALJUBURI et al, 
1991; ALJ BURI, 1993; H SSEI and HUS
SEIN, 1983; HUSSEIN etal, 1993; EL-HAM
MADY et al, 1993). Soil applications of N, P, 
K and organic manure did not show a signi
ficanr effect in minerai contents, especially 
P, K, Ca and Mg of rhe date palm fruit 
(BACHA and ABO-HASSAN, 1983), whereas, 
applicarion of nitrogen ferrilizarion ro darc 
palm rrees increased rhe levels of N, P and K 
in fruir (Hus EIN etal, 1977) and decreased 
rhe Na levels in the leaves (MONTASSER and 
EL-HAMADY, 1988). NI ELSE et al ( 1993) 
mentioned rhar leaf and fruit N and P con
centrarion declined over rime as apple rrees 
began fruiring despire the an nuai applicarion 
of N and P via ferrirrigarion. CLARK and 
SM 1TH ( 1990) found char the concentration 
of B, K, N, Mg, Mn, Zn, Cu, Fe and P 
elemenrs in whole persimmon fruir dcclined 
du ring fruit growrh. SAWAYA et al (1982) 
nored rhar the nurririonally essenr ial minerais 
N, P, K, Mn, Ca, Na, Mg, Fe, Cu and Zn 
(and ALJUBURI etal, 1994, N, P, K, Zn, Mn, 
Fe and Cu) were high ar the early stages of 
dare palm fruit development and decreased 
during marurarion. The objective of rhis re
search was ro srudy the effecr of different 
nirrogen concenrrarions on fruit elements of 
dare palm (cultivar Khasab), at differenr 
stages of fruit growrh and development. 

materials and methods 

A srudywas conducted ar Al-Kuwaytare Experi
menr and Research Srarion, Deparrmenr of 
Agriculture and Animal Production, Al-Ain, 
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United Arab Emirares. Four nirrogen levcls (O, 
300, 600 and 900 g/rree/year) were applied in 
rhe form ofammonium nitrate (33.5% N) eid1er 
in four or six equal applications from lare Ocrober 
through April during two growing scasons 
1988/ 1989 and 1989/ 1990. 

The rrees were planred in sandy soil ar 10 m 
apart. Twenry-one mature dare palm rrees of 
Khasab cul ri vars werc chosen. Ali rhe rrees were 
of sim ilar ages (20 ycars old), un iform in growth, 
free from insect damage and discases and were 
subjecrcd to the same management and cultural 
pracrices. Treannenrs were arranged in a com
plere randomized block design wirh each rreat
ment consisting of three marure rrees. itrogen 
ferrilizers were addcd inro a rrench 15 cm wide 
and 1 5 cm deep dug around and below rhc drip 
of rhe dare palm trcc, then buried with the 
dugout soil and irrigated with approximarely 
500 littcrs for 1 hour. Dare palm trees were 
pollinated on 5-15 March 1989 and 1990 by 
placing eight fresh male strands on a female 
spadix cencre. A collection of fruit sample 
started 45 (first stage), 90 (second stage), 135 
(rhird stage) and 225 (fourth stage) days afrer 
the pollination date for both scasons ( 1989 and 
1990) (ALJUBURI et al, 1991 ). Eight bunches 
on each rree were chosen for sampling. Each 
sample consisred of 100 fruir, which were pickecl 
randomly from different strands on each bunch. 
Fruir samples were rhoroughly wiped wirh rap 
water then wirh distilled water. Seeds and ca
lyxes were removed and the flesh of each date 
was eut into small parts and dried in a vacuum 
oven at 70°C unril a consisrenr weighr was 
achieved (ALJUBURI et al, 1994). The dried 
samples were ground, and 2 g of fruit powder 
were dissolved in 5 ml 20% HCI according to 
CHAPMAN and PRATT (1961). Z, Mn and Fe 
were determined using an Atomic Absorption 
Spectrophorometer (Mode! 400), Varian Tech
tron Pry Ltd, Springvale, Australia. Potassium 
was determined with a Flame Spectro
phoromerer (Mode! 400), Corning Science 
Products, Corning Limired, Halstead, Essex, 
Englancl, while phosphorus was determinecl by 
using an A uro Analyzer (Mode! 100), Scientific 
Instruments, USA, and nitrogen wa deter
mined by micro-Kjeldanl. The dara were sub
jecred ro Duncan's multiple range rest using 
MASTAT programme analysis. 



results 

Applications of N did not show significant 
differences in nirrogen contents ofKhasab fruit 
among various treacments during the first and 
second growing seasons except chat at the fourth 
stage in the second growing season, where fruit 
nitrogen levels increased significantly for ail 
treatments as compared with control. Nitrogen 
levels in date palm fruit decreased significantly 
with age for ail rreatments in the first growing 
season, whereas fruit N levels decreased signifi
cantly in the second and third stages and 
increased only slightly in the fourch stage. 
Application of nicrogen fertilizers for two suc
cessive growing seasons did not show a signifi
cant effect on the Khasab fruit P concentration. 

. 

The means of fruit P concentration ac the first 
stage for ail treacments were significantly higher 
as compared with the second and third stages of 
development during the first growing season 
and second, third and fourth stages of develop
m en t during the  second g rowing sea
son (table 1). Khasab fruit K at ail four stages of 
development did nor respond to the various 

Table I 

ANAL YSIS OF MINERAL IN DATE PALM FRUIT 

concentrations of n itrogen applications of either 
four or six equal doses a year comparcd with 
fruit of untreated dace palm crees during the first 
and second growing seasons. The mean of fruit 

K level cended to be significantly high in the 
first stage of development, then progressively 
and significantly decreased with fruit age 
throughout the two successive seasons. Appli
cation of 600 g nitrogen/tree/year in four equal 
doses registered significandy the highest levels 
of Khasab fruit Mn ac the firsr stage of develop
ment as compared with control, whereas appli
cation of300 or 600 g N/tree/year in four or six 
equal doses, respectively, reduced significantly 
fruit Mn level as compared with control du ring 
the first growning season. Fruit Mn of date palm 
trees did not respond to application of various 
concentrations of nitrogen fenilizers du ring 
the second growing season (table Il). Appli
cation of different concentrations of nitrogen 
fertilizers in four or six equal doses/year/tree 
did not show a significant increase of Zn levels 
in Khasab fruit, whereas fruit Zn levels re
duced significantly and progressively with 
fruit age for ail creatments during the first 
grow111g season. 

Influence of nitrogen fertilization on N and P levels of Khasab date palm fruit at 45, 90, 135 and 225 days alter pollination1
, 

2
. 

Treatment Fruit N concentration (% dry wt) Fruit P concentration (% dry wt) 
gltree/year Days after pollination Days after pollination 
in 4 or 6 doses 

First season ( 1989) Second season ( 1990) First season (1989) Second season (1990) 

45 90 135 225 45 90 135 225 45 90 135 225 45 90 

Contrai 1.60 1.08 0.82 0.79 0.78 0.57 0.54 0.58 0.16 0.12 0.12 0.18 0.16 0.11 
abcd efgh ghijkl ghijkl be e e e a a a a a a 

300g 2.03 1.25 0.98 0.50 0.76 0.54 0.56 0.98 0.17 0.11 0.10 0.14 0.16 0.11 
in 4 doses a bcdefg fghij jkl cd e e a a a a a a a 

300g 1.66 1.12 0.85 0.43 0.77 0.59 0.59 0.85 0.16 0.13 0.11 0.13 0.15 0.12 
in 6 doses abc defgh ghijkl kl cd e de abc a a a a a a 

600g 1.97 1.18 0.97 0.44 0.85 0.59 0.58 0.97 0.16 0.12 0.11 0.15 0.16 0.12 
in 4 doses a bcdefg fghij kl abc e de a a a a a a a 

600g 1.67 1.16 0.83 0.56 0.76 0.50 0.58 0.98 0.17 0.12 0.11 0.14 0.16 0.11 
in 6 doses ab cdefg ghijkl ijkl bcd e de a a a a a a a 

900g 1.45 1.22 0.63 0.45 0.76 0.48 0.50 0.94 0.16 0.12 0.11 0.14 0.16 0.11 
in 4 doses bcdef bcdefg hijkl kl bcd e de ab a a a a a a 

900g 1.58 0.94 1.30 0.42 0.79 0.55 0.59 0.97 0.17 0.12 0.11 0.16 0.16 0.11 
in 6 doses abcde fghijk fghi 1 be e de a a a a a a a 

Mean 1.7 1.09 0.87 0.55 0.78 0.55 0.57 0.90 0.16 0.12 0.11 0.15 0.16 0.11 
a b C d a b b a a b b a a C 

1 Values are means of three replications (each replication represents 100 fruits); 
2 means within columns or rows followed by same letter do not differ significantly (P = 5%): Duncan's multiple range test . 
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Table I l  
Influence of nitrogen fertilization on K and Mn levels of Khasab date palm fruit a t  45, 90, 1 35 and 225 days after poll ination1 , 2 . 

Treatment Fruit K concentration (% dry wt) Fruit Mn concentration (% dry wt) 
gltree/year Days after po/lination Days after pollination 
in 4 or 6 doses 

First season (1989) Second season (1990) First season (1989) Second season (1990) 

45 90 135 225 45 90 135 225 45 90 135 225 45 90 135 225 

Contrai 1 .5 1  0.94 0.89 0.80 1 .40 1 .06 0.67 0.59 48.3 1 4.00 1 0.33 6.67 3 1 .67 25.67 1 7.67 1 4.38 
a bcd bcde cde ab bcde tg g b etgh hij jkl a abcdet bcdef de 

300 g 1 .50 1 .04 0.87 0.81 1 .48 1 . 1 2  0.76 0.52 41 .67 1 3.67 1 0 .33 3.67 28.00 20.33 1 5.67 1 6.33 
in 4 doses a be cde cde a be detg g d efghi hij 1 abc abcdet cdef cdef 

300 g 1 .48 0.95 0.85 0.69 1 .49 1 .05 0.71 0.59 46.67 1 3.00 9.67 3.67 29.67 23.33 1 3.33 1 4.33 
in 6 doses a bcd cde de . a bcde etg g be efghi ijk 1 ab abcdef t det 

600 g 1 .48 0.96 0.85 0.87 1 .55 0.97 0.79 0.64 53.00 1 5.00 1 1 .00 6.00 31 .67 21 .33 1 3 .67 1 4.77 
in 4 doses a bcd cde cde a cdet cdefg fg a et fghi kl a abcdef et del 

600 g 1 .50 0.95 0.80 0.63 1 .48 1 .07 0.66 0.66 43.33 1 6.00 1 1 .33 4.67 30.67 21 .67 1 3 .67 1 3.33 
in 6 doses a bcd cde e a bcd tg tg cd e tghi 1 ab abcdef el t 

900 g 1 .47 1 .03 0.78 0.86 1 .36 1 .09 0 .63 0.65 49.33 1 4.67 1 0 .67 3.67 26.33 21 .67 1 4.33 1 3.33 
in 4 doses a be cde cde ab bcd tg fg b cfg ghij 1 abcdet abcdef det t 

900 g 1 .53 1 .00 0.85 0.75 1 .48 0.77 0.72 0.67 49.00 1 5.67 1 2.33 4.67 27.00 26.67 1 4.33 1 3.33 
in 6 doses a be cde cde a cdefg efg fg b e etghi 1 abcd abcde del t 

Mean 1 .5 a 0.98 b 0.85 C 0.78 c 1 .46 a 1 .02 b 0.70 C 0.62 c 47.33a 1 4.50b 1 0.80c 4.72d 29.58a 23.29b 1 7.04c 1 4.25c 

1 
Values are means of three replications (each replication represents 1 00 fruits); 

2 means within columns or rows followed by same letter do not differ signiticantly (P = 5%) : Duncan's multiple range test. 

Application of nitragen fertilizer did not affect 

Zn levels in fruit at the second and third stages 
of fruit development during the second growing 

season, whereas the Zn element in fruit was 
significandy higher during the fourth stage of 
development chan in contra i  for 300 g 
N/tree/year either in four or six equal doses, and 
900 g N/rree/year in six equal doses, but rhere 
were no significant differences of other treat
ments relative to contrai (table I I I ) .  Zinc de
ment concentration in fruit rended to be higher 
in ail treatments ar the first stage of fruit devel
opment as compared to the second and rhird 
stages of fruit development, whereas in the 
fourth stage of fruit development, rhe Zn level 
increased again until ir reached an appraximate 
value as in the first stage of fruit development. 
Applications of nirragen fertilizer to Khasab 
rrees did not show a significant effect on fruit 
Fe in ail stages offruir development as compared 
wi th contrai during rhe firsr and second growing 
season; however, applying 600 g N/rree/year in 
either four or six equal doses increased fruit Fe 
level significantly as compared wirh contrai and 
orher experimenral rrearments ar rhe first stage 
of development during the firsr grawing season. 
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The resulrs also indicare rhat Fe contents during 
rhe firsr stage of fruit development was highly 
significant, whereas fruit Fe level decreased sig
nificanrly in rhe second stage, rhen increased 
gradually but nor significandy in the rhird and 
fourth stages of fruit development during rhe 
first and second growing seasons (table I I I ) .  

discussion and conclusion 

The resulrs conclude rhat nitrogen levels of 
Khasab fruit progressively decreased with fruit 
age in rhe first season, whereas fruit N concen
trations in the second season decreased signifi
candy in the second and rhird stages of fruit 
development. The first part of the results was in 
agreemenrwirh SAWAYA etal ( 1 982) and ALJU
BURJ etal ( 1 994) , who found char ren nurririon
ally essential minerais were high ar the early 
stages of fruit development and rhen decreased 
during maturation. 

Application of nirragen fertilizers eirher in four 
or six equal doses a year for two successive 
grawing seasons did not show a significant effecr 
on the Khasab fruit P concentration (table ] ) .  
The fruit at  the first stage of development for 
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Table I l l  
Influence of nitrogen fertilization on Zn and Fe levels of Khasab date palm fruit at 45, 90, 135 and 225 days after pollination1 • 2 . 

Treatment Fruit Zn concentration {% dry wt) Fruit Fe concentration (% dry wt) 
g/treelyear Days after pollination Days after pollination 
in 4 or 6 doses 

First season (1989) Second season (1990) First season (1989) Second season (1990) 

45 90 135 225 45 90 135 225 45 90 135 225 45 90 135 225 

Contrai 45.00 1 2.67 1 1 .00 7.67 73.33 48.33 51 .33 45.33 1 01 .33 27.67 32.33 37.33 244 1 50.00 1 73.00 225.33 
a C C C b e de e be de de de abc abc abc abc 

300 g 43.00 1 3.00 1 0.67 5.33 72.33 47.67 52.67 70.33 1 02.33 23.33 40.67 43.00 31 8.33 270.33 1 71 .67 221 .00 
in 4 doses a C C C be e cde bcd be e de de ab abc abc abc 

300 g 46.33 1 4.33 1 1 .00 5.33 60.33 49.00 53.67 73.67 99.35 29.67 35.33 40.67 377.00 66.00 235.33 204.33 
in 6 doses a C C C bcde e bcde b be de de de a abc abc abc 

600 g 52.00 1 3.00 1 0.33 8.00 60.00 49.00 52.67 62.33 1 81 .33 29.00 34.33 67.00 1 77.00 65.00 1 98.67 226.33 
in 4 doses a C C C bcde e cde bcde a de de cd abc C abc abc 

600 g 45.00 1 3.00 1 2.00 5.33 70.67 48.00 52.00 56.67 1 37.33 25.00 39.67 30.67 248.00 92.00 245.33 242.33 
in 6 doses a C C C bcd e cde bcde a de de de abc be abc abc 

900 g 49.67 1 1 .33 9.00 4.00 60.00 45.67 54.00 62.33 98.67 26.67 34.33 44.67 229.67 70.33 1 99.67 205.33 
in 4 dos-es a C C C cde e bcde bcde be de de de abc C abc abc 

900 g 48.00 1 1 .67 1 1 .00 3.67 61 .67 47.33 52.67 95.67 1 35.00 32.33 32.33 33.33 272.67 93.67 277.00 225.67 
in 6 doses a C C C bcde e cde a b de de de abc be abc abc 

Mean 47.00 1 2 .71 1 0.71 5.62 65.48 47.86 52.71 64.08 1 22. 1 9  27.67 35.57 42.38 266.67 1 29.62 1 4.38 221 .47 
a b b C a C b a a C be b a b a a 

1 
Values are means of three replications (each replication represents 1 00 fruits); 

2 means within columns or rows followed by same letter do not differ significantly (P = 5%): Duncan's multiple range test. 

ail rrearmencs were significanrly higher in fruit 
P levels compared wirh the second and chird 
stages of developmenc during the firsr growing 

season and second, rhird and fourrh stages of 
developmenr during rhe second growingseason. 
The resulrs are in agreemenc wirh SAWAYA et 
al ( 1 982) and ALJUBURI et al ( 1 994), who 

reporred rhar ren n urri rionally essen rial mi ne rais 
showed char ail were highesr ar the early stages 
of developmenc and decreased during matura
tion, and wirh CLARK and SM ITH ( 1 990), who 

found rhar the concencrarion of P, N, K, Mn,  
Zn ,  Cu, Fe, B and Mg in persimmon fruit 
decl ined during fruit growrh. 1 n addition, the 
application nirrogen ferril izer in eirher four or 
six equal doses per year during rwo growing 
seasons had no effecr on fruit K levels (table I I ) .  
S imi lar results were obrained by BACHA and 
ABO-HASSAN ( 1 9 8 3 )  w h i l e  HUSSEIN et 

al ( 1 977) found rhar K levels in fruits of Khu
neizi and Sukkari date palm cultivars increased 
wirh an increasing amounc of nirrogen appl ica
tion ro the rrees. The data also suggesr chat the 
fruit K levels progressively decreased wirh fruit 

age during rwo successive growing seasons. 

These resulrs confirm rhose of SAWAYA et 
al ( 1 982) and ALJUBURI et al ( 1 994), who 
reporred rhar ren nucritionally essenrial minerais 
of Khudari and Sul laj or Khasab date palm 
cultivars showed char ail were h.igh ar rhe early 
stages of development and decreased during 
maturation. S imi lar resulrs were obrained by 
CLARK a n d  SM ITH ( 1 990) on persimmon 
fruits. Fruit Mn concentration increased signi
ficantly with application of 600 g N/rree/year 
equally spl i r  over four doses ar the firsr stage of 
fruit developmenr during the first season. The 
results also revealed char fruit Mn and Zn were 
significanrly higher ar the firsr stage of fruit devel
opment as compared with the orher stages. 

Application of 600 g N either in four or six equal 
doses/year/rree increased significandy the Fe level 
at the firsr stage of fruit development during the 
firsr growing season compared with contrai and 
other experimenral unirs (table I l l ) .  These resulrs 
also established char Fe in Khasab fruits was h.igher 
in the second season chan in the firsr growing 
season, and the Fe level in fruit was significanrly 
higher ac the firsr fruit stage of development as 
compared wirh the other stages for both seasons. 
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