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Abstract:. This investigation was carried out on mature 
Seleg date palm trees grown in the Riyadh region, Saudi 
Arabia, using three irrigation systems namely; basin, 
bubbler and trickle. Three water regimens 50, 100 and 
150% of class (A) pan evaporation rate were used to study 
the effects of these treatments on leaf composition of 
some macro-nutrient elements (N, P, K, Ca, Mg and Na) 
and some micro-nutrient elements (Fe, Cu, Zn and Mn) 
during three successive years. Data indicated that, in the 
first year, significant differences were found only in Ca 
and Na leaf contents, whereas no significant differences 
were obtained in the other nutrient elements among the 
irrigation systems. The irrigation regimens did not affect 
the leaf contents of all detenruned nutrient elements. 
In the second year, significant differences were found 
regarding the leaf contents of K, Ca, Na and also the leaf 
contents of Cu, Zn and Mn among the irrigation systems. 
Concerning the irrigation regimnes, the only significant 
difference was found in the Cu leaf content. 
In the third year, concentrations of N, P, K and Ca and 
also Cu and Mn in the leaves were significantly different 
among the irrigation systems. On the other hand, 
irrigation regimems did not affect the concentrations of 
both macro and micro nutrients element contents of the 
leave~~_____________________________________s . 

Keywords: Date Palm, Irrigation, Water regimens, Macro, 
Micro-nutrient elements, Variation. 
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.:,4-:-- o...b.....l,J-! U"l.::...:..JI,J ~I,J ..i:.)I,J ..I,!~I , ~,J (5~1 

c1J,J-" Perkin Elmer Absorption Spectrophotometer 

. 2380 

..I,!~ U"L.i ~ (ili...:. 27)~1 I~ J~i t-'.jY uLS 

.o-">.I,J oJfl..o ~ ili...:. ~ ui J~!~ , u..b ~ u)l:....:. .::..)U 

~tl~H~~I uL.:.~ ';~;il J=.h:i.ll .I.?u 

~I ~ <:,»1 F ui J~l ~ , Split Plot ~I ~I 
. ~I ~I ~ 4:ol.J1 u~y.....JI,J' M ain plot ~)I 

~L.:.y. ~ ANOVA ~~I ~ ..,r.!.a; ~ -U,J Sub-plot 

ul..h.....~1 U=-! J,J..ri-JI.HJ....L:;,J , .))11 ...,....l.::....Il'; SAS U"L.. 

Torrie, 1980) ~I}.~i ~I,J Duncan u~J u...J.. ("I~H 

.(Steel and 

J . -- .ll l, . 1 "l.:; I . I (.b...i:u.J1 •... n . I )11) ~I 
~ c.s-- t:-"',J ->=-' ~ - ,J ~,J ~..,p- . 

. < .1 L.:...u ,_1 .1 1 ~ -1.11 I,' L.::....;:..I . WJI .,.~
~ r ,. e:..- c........,... ~ J. <.F J - ,J 

uu.....:.,J ~I ..:.,..... ~ ...-J-c. <:,>~ ~G ~l.J1 ul..>~ 
~ ..... IJJ .; (AI-Amoud et ai, 2000) -'-;>-,J ~ 'JWJI 

~I <:,»1 F ~l.:;,J c;-4l1 ~J~~ ~l.J1 u4-l,.U..::..)'1 

<:,»1 tLJ.;.:, tl~! ~ ~ Jy...::...::J1 ~ ~~I ui ' ~ 
~i u:.LS,J . ,-,",,1"'p-)1~ <:,»1 ~ , ~~ <:,»1 tLJ.;.:, ~~~ 
~Ju... ~~ <:,»1 tLJ.;.:, tl~l ~ <:,»1 .lo tl~;i o.us 

et at., 1999) J.=>.,J ..!IJ~ .,-,""IJ-"-)1~,J ~~ <:,>.;-ll c,r"~ 

t-'.jY tLJ.;.:, ~';y ~L.,~,J ~I <:,»1 F ui (AI-Darby 

~,.,JI,J ~yJl'; C~)11 ~Iy U=-! u)\.AJ1 u:.LS,J '~y!I"; C)l..~1 
~~ <:,»1 IF"~ ~Ju... ~~ <:,»1 6Jl..::... .; l..::...""":',J ysi 

.,-,""I"'p-)11,J 

<:,>.;-ll ~ U=-! oA u~ ..!I~ ui ~ J...i.:i...J1 ~ 


uL;..1.l ~,.,JI ~I~ w~l.:;,J ..... ~I 4:ol.J1 u~l,J 


~ uL.,~ .; ul~~ ~ ..!IJ.JS,J ,~I,,~ )..,bi ..; 


.; ..!IJj,J , 4:o.a.J1 ~L:....JI ........ L..:..,J , u4:J1 ..; ~,.,...:....JI uL~rll 

..... IJJ ~I I~ ....$J+.,!,J .JIJ,J)11 ........ L..:.. ~,J ~I o...:;l?-i 

uL.,~ d.j)U,J (~I,J ~I,J ,-,""I"'p-~I) <:,>)J F d.j)U ~l.:; 

~ (I) ,-,""..,p- U-o ~I J.lLo U-o (% 150, % 1 00, %50) ~lo 

J~i~ (5~I,J (5fil 4:o.a.J1 ~L:....JI U-o JIJ,J)11 uL.,~ 

~~I ill..-.J~ ,-,",,~I ~ '6..L,J.»-J1 ~I~ F-I ~ 

.~Jy...J1 

~I Jfoj ~1J-4 

~ U-o 0.ri-> ~ ~ J~l ~ .....IJJJI ,,~ . I.?l ~ 
~ ~l:i..Il , ,-;-,1J.!-4 ~IJ)I '-;-'JG....;JI,J .=..~~I :i..b.:.... U-o' ~I 
..!IJj,J , ,-,",,~I ~,J..o '-;-'Y-:-- WI,.,JI,J , Jy.... dLJl ~4- ' '6..LIJ)1 

~J~~I ~ uLS ·t 1993 -..Jl t 1991 : U-o uiy... .::..)U J)l:,.. 

2.;lo> 10 x 10 ~L.....o';' L,lc. 12, t1991 ..; ~II~ ~1-4 
~I uu.......lyJ~ Sandy Loam ~~J~..r' ..; 

.(1) JJ-,-;>- ..; ~yJl 4-J~I,J 

) ..~	..d 4.! .....,..>jAll '-!~ ;"";~I., ~I wl..i...,lyJI . (1) JJ.>.?' 

.(",Iy-J) ~1..>j.l1 "')7~1., ~~)ol <.b..., ~I~ c-4l1 ~ 

L......Jow.... ..) 

7.50 (pH)~..J">"'''' ...,..)01 .......> 
7.15 (t / t- J ) .,?Lfil ~.,:JI 

% ~~I.Jl..1I0.25 

33 .80 % t..-JW1 wL:.y'~ 
55.00 (.JY..WI ~ .j.;o..) ~.,~I 

1.00 (.JY..WI ~ .j.;o..) J~.,..ul 

192.00 (.JY..WI ~ .j.;o..) t.,.,....\..:;~1 

(.JY..WI ~ .j.;o..) ..,...,JI0.38 
(.JY..WI ~ .j.;o..) .!tj.ll0 .29 

1.37 (.JY..WI ~ .j.;o..)~1 

(.JY..WI ~ .j.;o..) ...,..l...,.:J10.40 

http:4:o.a.J1
http:4:o.a.J1
http:J,J..ri-JI.HJ
http:J=.h:i.ll
http:b...i:u.JL


ui (Fouad et 1986) J and 

~~ t-" J.i: ..:,~ JI-Aji ,,; J~~I~~y 
,~WI J4-;.)u .;:..)l:;..t.J1 

(K) Potassium i'Y--"'l:;~1 3.1 

JIJJ)l1 -.::..L......,:;.:..... ui ~l:i.:J1 
I )lI'~' N '~I )1IfJ ~.~ , ~ 

~ <.J.-> 

.) '11,~'p-)I'-!J ~'-! ~)I if"~ 

JIJ ) ,,; ~i i'Y--"'l:;~1 u.L! ~ , 

,tiIWI 

,~ 

A...:.-li .(B2, A2 JJ~ );.:.1) .hi.Q ~WI 

.)1 ~'-! ~)I i'LJ.;..j 

4...:,J '-i..A i'.J-:!-'L.:;~1 ~~ JIJJ)l1 

.(C2 

.) .)! ' ~i ~I I.:u. ';:"JL::..i w: 
~ <.J.-> JI-Aj)ll lS~ ~ ~~~L 4J ~ rJ :L.~I 

);.:.1) ..:;,I~ ..:,)liH JJli;.. 

4..:.J l..i.o 

A...:.-li 

t-" &l.b:;.:; '1 ~I I.:u. 4-:Jl J..o~1 ~ .,;-JI ~l.:;.;'.ilJ 

J (Yamasaki et ai., 1973) <.J.-> ~ 4-:J! J..o.,.:; .,;-JI ~l:i.:J1 

~ ,-.::..~I J~i ~ (Ghaiy et al., 1994) 

~ 

~J~"; 

(Yamasaki and Kauamura, 

(Fouad et at., 1986).J ;;~I..:,~I 

r:-" J.i:: i'.H-'-"L.:;~I~ ui 
,~WI 

(Ca) Calcium i'~\.$J14.1 

.) ~l:i.:JI,;:.,~i 
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I.:u. <.J.-> JI-Aj)ll ,;:.,L......,:;.:..... ..:;,LS: 

4..:. l..i.o • ,',IL..
J C""""' 

'l:i.:J1 .. L::..i w:c::-' '-'J 
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i 0.11 10.l5 10.97 i 0.12 11.13 % 100 IS~ 
10.11 10.14 10.88 i 0.13 i 1.16 %1 
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Micro-nutrient Elements (5~1 -2 

\?)I <.r\...l;.; ~ 
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~ .....~ .j.J,;-iJ1 ",:u, 

.(C3 
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~ tr .j1')J~1 (5~ 0i 

, (1993 , 1991) 
%50 
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,j1.)J~I .;:.,L~ JiG I"JL • 4:!J! J...:.yJl ~ t?' ~l.:i:J1 .;:.,Jl~i 
( 1991) I ~I ~I ......~I 'I _1.:. •••.. '.- '.• 11 ..<f.J .r <,?y ,......, ~~ u-" 
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I"\..h:. I"'~! dJl:... ~ ~i ~~ (~I)~II~ Cr ,j1.)J~I 

~I .}.J .(83 J.J"'-:'-) 0->"'p-)'1 U=-oLJ.;.:J~ ~Jlio ~~ <,?.)I 
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,j.J~ .!I\..:.....\ ~ rJ d "'-:'-.J .~I~ Cr ,jIJ.J~, (S~ 
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.(3 J.J"'-:'-) ..:,)UJI .;:.,1y..J1 J)l:... ~I 

J~ . (S..r'-i .;:.,L..IJ..l ~L:u t-" ~I I~ ~ ~Jlio .}.J 
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~I~ Cr .;:.,~I ~.J Jy..:.i ~ ,jIJ) (S~ 
·4:!JI uL...:..J1 .4-JI.;:.,'l..lAA.} o..lL...)J ~ 

(Zn) Zinc &,)1 3.2 

~I I~ .} ..... ~I ~)UJI <,?.)I F ui ~l.:UJ1 ~) 
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(1993 • 1991) "-iJW1.J .).J~I ~I .} &.)1 ~ Cr ,j1.)J~I 
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I"\..h:. I"'~I~~,j.J~ ~i ~~ &.)1 ~ Cr ,j1..J.J~I 

~ .t+J~ <,?.)I.J ~~ <,?.)I '="'~ ~Jlio U"'>1"'p-~~ <,?.)I 

<,?..rlII"l..lW.J F.~ <,?..rlII"l..lW V=-! ........",..:....... ,j.J.rO .!I~ ~ rJ 
.(83J .l-'>.)~L.J. - . 

.)1 ~l.:UJ1 .;:.,) . .:..i .~I ~LJI .;:.,L~I ~G .....1..J..l .}.J 

J)l:... .;:.,~I .~ &.)1 ~ Cr ,jIJ.J~1 .;:.,L~ .,;G I"JL 

ui t....:....... . o..JL...::..)'~ ~~I U-----'>.J .(3 J.J..1-7-) ~11.i....A .;:.,I~ 
(Ghaly el al., 1994).J (Sinbal el al., 1985) Cr JS .;:.,l:... \..:i.:u....! 

~.J Jy..:.i ~~ ~LJI .;:.,L~I ~G ~ ~IJ..l ~ 
t'".l.>"ji"::":'~ ,j1.)J~1 .} &.)1 ~ 4...:. ui . .;:.,~I J~i 

.4-1 uL...:..J1 .4-J1 .;:.,~ o..lL..:, 

~I ...i:...., c;-4l1 ~ .,;. <5~1 <.":.,,u...JI..>""'~1 ...,.;...... Lro JIJ.J~I wL~ ~ \,»1 .:,L.,y.....J ~.,;;i..:; (3) Jj.>.;oo 

.*1993-1991 rly.)l1 

~IMn Zn Cu Fe .::..~u.....rl 

124,33 
i29,89 
128,11 
127,11 
127,11 
128,11 

118,44 
121,56 
119,56 
119,85 
120,78 
119,56 

19,22 
i7,78 
i7 .56 
i 8,19 
19,44 
i8,00 

166,11 
171,22 
i 62,44 
165,59 
166,11 
i 68,11 

u-'I"p)11\,>J 

F-' \,>J 

.b...i:u.J1• \,>J 

% 50<5~ 

% 100<5~ 
% 150<5~ 

1991 A3 

..,.. 24,11 

..,.. 19,22 
135,89 
126,00 
128,89 
124,33 

115,33 
..,.. 12,67 
..,.. 13,33 
114,44 
114,22 
112,67 

..,..15 ,65 
..,..4 ,33 
16,44 
17,00 

..,.. 15 ,22 
..,..4.11" 

i 68,44 
168,11 
188,33 
i 81.78 
i75,00 
168,00 

u-'1"p~1 \,>J 

F-' \,>J 

.b...i:u.J1• \,>J 

%50<5~ 

% 100<5~ 
% 150<5~ 

1992 B3 

140,44 
..,.. 33 ,33 
..,.. 29,89 
135,67 
134,56 
133,44 

120,89 
121,89 
120,00 
120,78 
i 20,44 
121.56 

..,.. 7,44 
112,89 
111,44 
110.11 
111,44 
110,22 

156,22 
167,00 
166,78 
i 69,44 
163,56 
157,00 

u-'1.,p~ 1 \,>J 

F-' \,>J 

.b...i:u.J1_ \,>J 

% 50<5y...... 
% 100<5y...... 
% 150 <5.!:!::::: 

1993 C3 

(Duncan) 0 1£:.J JL,.:;.=..I ~ % 5 <5~ ~ L~ ....aL..:; 'i J~ ~ .,;. ~J>-ll .j~~I v.L. ~ ..,;JI wlh...y....ll * 
""~I-Fe 

U"L..",,:JI-CU 

.!l:.j.lI-Zn 
~I-Mn 

r~J"..,JI-Na 
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