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ABSTRACT Chemical analysis of pollen grains from 13 cultivars of 
date palm males grown in the Agricultural Research Station . Deirab , 
College of Agriculture, King Saud University showed that pollen 
grain s of the date palm males differed among the cultivars. Average 
concentrations of moisture, ash, lipids and protein were, respectively, 
3.63 - 4.75%, 4.67 - 7.05%, 0.84 - 1.83% and 15.81 - \ 8.02%. 
Carbohydrate content ranged between 10.47 - 13.11 %. Starch ranged 
from 8.10 - 9.24% and represented about 75% of the total 
carbohydrates. Mineral content of pollen grains also differed from one 
cultivar to another. Nitrogen content was the highest among macro­
nutrient elements. This was followed by calcium, phosphorous, 
magnesium and sodium. Iron content was the largest among micro­
nutrient elements and was followed by zinc, manganese and copper. 
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~\ ~ ·U4.:~14. ·11G.:>Jlj..uJ. ~1~1)~y'y5J\ 

~L.5J' 0 JJ~)/;\,;\'(' ~iW\Lp\0L.5J~ I~, 'ti-;\," 

l:?~\J ~."....:SJ.\ ).,s~ CUI '7'~~ 0.)y.-Y UI:f ~~i 
.d \g .a ~J ~)~I).,s..ul oh U:: JJ~\ ~1.5J' ~..u\J ~\J 

.? ~ CW '-:-'.r.>" ~ 0.)y.-Y' L.:.:J\ :f~ t.P.1~ \5 ~ ~ 
" 
~l.a.:>-l 0.15Y 

L:J\ :f )..,5..u\ J~ CLA.l '-:-'.r.>" r..S~ ~~ U;> J ~ ~\j u.r! 

. OJJ~)~I~:f 

-t'­
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Lipids: 0,JA...u1 

e:L:-J1 ~JyS~ ClA.l ~~ -} 0~.ill:1..;y--:l\ ~101~j 

uL;~~ ~Jl.C-., ~Ij ~J~ ~~15 ~IJ..J\ oh J ~~I 
~;; . ' ·lIo~~jl}~. Cu.uI~~LSy->-\1\~\ _ <) :5JI 

o.l5y Jj"; ~~ ~15j' ~IJ~jJl Clil ~~ J;', A1- 0, At 

~r.-> J ~r 0~.ill ~pl ~I ~15j. JySjJl ~~~l..a.:>-l 

U;.>- J · ~~I J~ jJl ~ (f ~l..a.:>-1 o~.5y Jj~~I~~ Clil 

0L5 ~ • ~)l;llj ~Ij u r! LS?~ J 4..~~I o~ ~L5 

~iWI.k....,?I~j .Dj. ~~J~jJl ~~ Clil ~r.-> LS~ 
. n Jj~);', '1' t J10~.ill ~?I 

e:L:-J1 ~JyS~ CW ~~LS~ 01 ~~UI oh JJ.jj 

~ (Bukhaev et ai. 1983) 0..P-L:J1.t.Jl ~Y \.;: ~ J-91 ~jJ..ll\ 
~ ~\~\ ~I~JyS~ ~ Clil ~~LS~~ ~L..,IJ.) 

. 0~..J\ 

Protein : ~Jr.11 

~j~\ Lr ~\~JyS~ CW ~r.-> LS~ 0\ ~L::J\ ~j\ 

o~y Jj} U~j W. LS?'11 ~~I uL;yS11 ~~ ~Jl.A,. 'Cui.;r 

~\~jl}.Dj. ~ ~\ JyS jJ\ CW ~~LS~ ~~l.a.>-l 
JyS~ ClA.l ~~u~ij' ;, A, '1'-,0, A' ~~j~ :1..;y--1 \0 

Jj~ ~j~1 ~~r ~~LS~lj LS~\j ~Ij ~)l;l\
" " ­

~~ J ~~\ oh ~15 ~. J~ jJl ~~ (f ~l.a>-l ~ 
~~ ur>-IU;.>- -} F-\~j ~Ij..r~Ij ~ u~JyS~ Clil 

-t 0­
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V""L..i ~) e-W1~)Y-S~ ~ CW~r.L 4.;~1 uL;~I (') JJ~ 

. (..j~1 0j)1 

. . ;:-IIJ:-'J . 

% 
.J~..lll 

% 
~L.)1 

% 
;...;,)1 

% 
ui.:....a.ll 

bed \ I , oA bed \ , \ ' bed I, 't, be't, vo l:?y-ll 

bed \ I , n b \ , n ede I, \ 0 e't, "\'1" '-?".".:.QI 

ab \ v, t't ed"o,I ab 1,0.0. abc i, 'tA l:?~1 

abc \ v, 'A b \, t, abc I , l't abc t , '(0 l:?~1 

cd \ 0 , 0. t a \ , A't efg 0, tv abc t, ' , e:-U1 

cd \ 0 , o.v b \ , ,..,.. defg 0, V\ abc i , '(0 ~ I';"':' 

bed\I , IV b \ , 'tv ede I , \ 0 abc i, 'tA ~I 

d\o , A\ cd \ , '( t gh 0 , \ 0 abc i, '(0 ~~y. 

cd \ I , ' , b \ , '(v abc I , Ill, ai , "\'1" . · ..lll 
~ 

abed \ I , 0. i b \ , ,..,.. a v, '0 abc t , 'tA l:?.rWJ1 

d\o , AO b \ , '( 0. fgh 0 , 't, ai , vo ...,r.JI 

a \ A, ,'( d " 0. \ hi , IV abc i , '(0 V"")\.::ll 

bed\I , n d " Ai edef 0 , 0. I abc t , '(0 J-Ij ~y' 

\ I, 0 i \, n I, • '( i, n .h...,.y:ll 

L....; " •0 If,~ ~~ .\.4.L::;..",. .d- ~r-s- JS" .j ~"')UI J.r-'J' ~~ .;J' ~lh....?, 

. Duncan .Jl5:;~ )~>.'J 
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(f ~p ~~ JyS..u1 J~ C\..QJ ~~ u y-:>-i '-'::> ~ , ~y:QIJ 

r J..,s..ul ~~~;,yll ~~I 4. . II rWI .1.....pi 01.5J ' ~;,)1 

(Bukhaev et ai. 1983, ~ J----5 ..L....;:-J -L-9J. n JJ~) / i, r i 

~~i..?~ d-)I ~ CLQJ ~~ 0iTodd and Bretherick 1942) 

~JJ ~11..lAl ~ 4-)1 ~y-:JI ~.;JI ~l: ~Ju.o ~yb)1 (f ~r 

--=....;L5 ~LJI~\~~~\~I CL.al1 ~~ 0'1 dl~ E"J,. 

. JLJ-\ ~\~ ~W- ~ ~~ ...~~J.b- 0J~J ~jl.b 

Ash : ~lo)1 

~\~ JyS ~ cUJ ~r,->- ~.)Lo)J ~.y-11 4. . 1\ ~JI) 

.)1o)J ~..,.:J.I ~I --=....;L5J . lv, · o-i, IV (f ~\ 1..lAl ~~~\ 

~~ --=....;L5 ~, ~..llIJ cS~IJ cS~1 JyS~ ~~r- ......... 
~r:>" cS~ 0L5 '-'::> ~ , ~ u .r.JIJ u.oJlJ..I i..?.? ~ CLQJ ~~ 

~ .)1o)J ~..,.:J.\ ~ rWI .1.....'p1~.l9J' l.b.....~ J..,s..ul J~ CLQJ 

. n JJ~) /1, · r JyS..u1 ~ 

~ CLQJ ~~cS~ 0i (Todd and Bretherick 1942) ~J..L9J 

~~ 0\ (Bukhaev et al. 1983) ~J ~, /1, il 015 ~1o)1 (f d-)I 

.)lo)\ (f ~~ i..?y::j- ~1.rJ\ d-)I ~JyS~ (f ....JL,oI ~ CW 

~~L.a.>-1 C;DY JJ~ ~~~y r-1J' /0 , VV-o, il:r CJIY-:; 

~..,.:J.I ~~ ~l3-\ ~\J' ~J J..,s..ul o..lAl CLQJ ~~cS~ 

~ .;JI ~I ~~~~ :L...,\J..ll1 o..lAl ~ 4:-11 ~y-:J\ ~ .;JI .)1o)J 
. ~U\...:..., .~ II . \ . II I '" ·-11 . ~ '-.I '-fr.:'. u-r 

-'(A­
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~IJ~y,)JI .:l1}1 J,!-U ~ U:.> J ~ (A.O.A.C. 1980) ~3r:ll6.:y--11 

-?I ~yUI ~.:1--l~ (~?Id w~~1 ~ ~?I w~~1 ~ L.:.JI) 

. (Dubois et al. 1965) lAI.? ~ 

il~~ 4-<> .a.dI ~ ;j~\ w~\ J ~..w\ rL:.,J\ J,!..lQ.; ~~.l5 

(Evanhuis and DeWaard ~3J~':1\ J" 5i J.r-93 ~~I ~L::­

(Murphy and 4.J~':11 ~l:> ~~ il~~J~yAJI J.b3 ' 1980) 

jLp- ~~ ,y-~J,!..lQ.; ~ ..w i Y;.:l~\3 i ~\.;~\ lAt. Riley 1962) 

. (Chapman and Pratt 1961) ~~~ Flame Photometer 

<..S~I ~..w\ .r='L:.,J\ ~i.53 i~1J.\3 i ~Kl\ JD ~ 

j~i\~lJ-:~ ~ (V"'~\3 ~)13 ~\3 ~..Ld-\) 

. 2380~.:lyo Perkin Elmer Absorption Spectrophotometer 

I \ L u L I~LU~\ I . \ r \ - ~ "II <L::JI I \ L "Jj
~ "f"'i <." <~~~ ~r 3 

0~.:l J~':1 ~ \ g ..a..~3 J~ lJ\ ~ J3,.,-QJ\ w J.b3 ANOY A ~~I 

. (Steel and Torrie 1980) Duncan 

Moisture : ~,.,...k)1 

t W ~~ J ~y1)J ~I ~I 0i ~~I~L:::JI~) 
~~31.)..L.j ~II~ J ~~\~I J.;-->W J~~ 
clAJ~~J~r~.,..b)J6.:y-1\~\~153~ ii, vo-i, Ii 

,-:?~I '-:?.? ~ CW~~ J ~~l5 ~ ~ ~~13 ~..ul '-:?.? ~ 

-,(,V­
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~IJ..,1J~I~ 

~J~I ~.;JI &1 ~ CW '-:'"'.r.-> ~~I Ih 15?i 

. ,-:,",I..f-~ ~IJ)I ,-:,",J~IJ \_:.A~'jl ~ u-J;J.I &1 ~Jy5~:r 

.;JI &1 ~J~~:r~\.?~, i :r ~~)I ~..JLS:.'j1 ~..l9J 
i ~~..l9J' n ~AA, 0JY:-\J ~~) ~:r ~IJ~J ~""';.r-:ll ~ 

.?~ J5 :r i ..~-:-·-..,iJJy5...u1 oh:r.?~ J5 :r ~L; ~~j ~..J~i 
. o.1>-IJ oJ~~ J5 J:.C ~u~L) 

~..,,1 ~ ~~)I ~..JU-'jl:r CLiU1 ,-:,",.r;->" --r'~l~DJ 

, ~y.. ~ L ~~ Ji U;-oy.. o..ll i°'f 0 o)? ~~J~ ~ ~I -.i ~ 
JJJ ~ CLW1 '-:'"'.r.-> ~J\~~~~)I t:'..J~I.....;~ ~J 
~~ J>-lA il~k 15?'j1~~)1 ~I?'j1(f' 4-la-9 15~~ J~ 

4:-.-' ~~ul~ -.i.!J.j~ ~ CWJ1 '-:'"'.r.-> r:::!'y ~, (Mesh 40) 

o..w i ~KlI ..l...Jyl5 ~l?~ ~~~ul~~~J ~ A • 

. 4-:k W:;-hl ~~I ulA...aJI..f-..lA; ~ u~l...., 

0) -.i CWJ1 '-:'"'r.> :r ~ 'f ~ J:..,,1 (f'~..,1)1 f...lZ ~..l9J 
~..,,1 (f' ~~)I f...lZ ~~, 0j}1 u~~ iOy • 0)';->-~J~ ~ 

o..ll iO 00 • o)? ~J~ ~ Muffle Furnace JI,r.>-i 0) -.i u~1 J? 
~'jI~.L 4.h....,1y' ~~'jI~..,,1 (f' 0~...u1 uJ..l9 k5. u~l...., i 

J..G ~. Soxhlet ~ \ 5'.r-" j~ il~k Petroleum ether JJ~I 
~ylll ~yWI~~J~I~ j-::S; y-:..lZ J:..,,1 (f' ~Jr.11 

~I~J~ '1,'f 0 -.i 4,fW\ ~\ '-:'"'~~ ,(Evanhuis 1976) 

-Y'i­
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cu.! ~.r.>" 0i1J~JJ ~ ~I u~~IJ 0~...uIJ ..jl!1IJ u~J~IJ 
(Kitat i19 loS . u\..;..,511 oh :.r ~I~ ~~ if~J~..ul oh 

u~1J~i~ CW ~..r.:L ~~I u\..;..,511 J.~ et ai. 1985) 

0\ IJ~JJ ~ <\..A~ y\ JU;~IJ c.S~1 JU;~IJ ~L...l.SJI ~~I ~J 

~J ~\J~y.?JI ~I)\:.r ~\~ ~~ t)')fl oh cu.! ~y,>" 

ul.j 01)1 L....,IJ~ (Shaheen et ai. 1986) iu...uJ' ~.LJI ~L.JI 

~~ ~J.;ll ~I~JyS~ cu.! ~.r.>":.r .2 ~..w ~}~J)I 

j~ 01 IJ~JJ ~ LUI ~J~I#,I~;'~&.jl ~ ~}I 

~IJ~ ~J' J~..ul oh cu.! ~.J-7 ~J~~ l-.olJ l;)l.:.:>.\ 

~I~J~~ ~ t"- _ :; -\ n ~;\;\ 0J.r>TJ ~L) ~Ir.i ~J-'" 

~I?i ~ ~~y-JI ~yJI &.j~ ~}I~~~\~~~I 
~jS . ~I _LlI 1:..: .('~ \. 1__ ~ -II lilli ~ ~ ~ \ " . c-:-- ~- Jy ~ '-:? C . y,>" ~J - '1r'" 

(~\) J~~ ~ CW ~..r.:L ~;')fl ~\ 6,....,IJ.1: (' ~;\;\ <.?J~I) i 19 

JyS ~ ..jL,.:,\ ~ ~IJ uU")\..::.>l j~ 0\ ~JJ ~ ~1.rJI ~I~ 

. 6,....,JJ..ll1 ~;')fl ~~I 

~ cu.! ~~";~I 0 rJI ~IJ..u ~I Ih <.?.r.\..L9J 

~\)I ~ ~J~I ~ 0~...u1 ~ ~Lo)1 ~ ~.,1)1 .r-..L.A.;J ~I~J.".s~ 

:.r l..i.:-.o 'i CW ~..r.:L c.S;.....aJIJ c.SPI ~..wl y-oOL.JI ~ ~IJ~y~1 

~IJ)I ~J~IJ 0~')f1 ~ U J;_U ~I~J~~ ..jL,.:,\ 

uL;~1 ~~ uU)l.:.:>.')I\ 4.........\J~ Jl ~I Ih ..j~.J' ~IJ.~ 

~~ 0\ ~ .)IJ ~I~ J.,5 ~ C~ ~r..J- :Lo4JI ~~\ 
~llh..j \ A. loS . ~I I ~'\i . ('~ ... -11 \ Q' .a-lIu~ . ~ ~ Jy ~~J _ _ 

il~l<.?i J ~I~CW~.r.>" u-o o~~')I1 ~~I 6,....,IJ~ J14\ 

-r'o­
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uL..I)..u1 oh JI)I:r) ~ ~ ~I~ CW ~..r.J- ~~I uL.,.sJ.I 

..r.:..l.C: 0l::....:>-l)1 i U ~ (Todd and Bretherick 1942) ~1r.1 ~I ~I)..ul 

~) ~lA)1 :r 0Y>-'11 uL;L;.:JI ~) ~\~ CUI ~J7 ul:~ 
01 ~y1 o? L -.J)r1I:r). ~I)~y.?JI ~\}.I) ~..wl ~L,J\ 

~b-~~I~ CW~~) ~~~ ul;L;.:J\ CUI ~.r.3-

. u.L.o j \~'I\ \ r. k.J.j ~~~\~ ulo\..G-..::.....,\
~ ~~~Lcr - ­
~\y. o~~ ~~'jl J ~\~ CUI ~J7 i~.1.9)· ~lt:J\ 
:r ~~\) (Pollen candy) CULl\ ~~ uL.}>-~J ~ 0L.;)'\ 

u l:yLJ-\ :r .(;'1~\ ) if'j}.I) j.-J\ L 4J,~ CLillI ~y;->' 

~). (Stanley and Linkens 1974) ~~:JI o..L:>.:..:J.\ ul:'j)~ U)r11 

J l.. -~ ..G .u.t.:..;-h1 u l;L;J I CUI ~~ 01 ..L:::-) --Li.9 0 y>-'1 \ ~ L:J1 

~I~:JI ~ ~LJ,..I 4......ob-) ~)Il}-SL.:J.I ~ 0)..L>­

. (Lunden 1956) 

~I~ CUI ~~ 01 0?:J1 uL...I)..u1 ~:r La.:1..L:::-J) 

(EI-Ridi and Aboul-Wafa 1947, ~~I uLy y--+ll ~ J>-~~ 
)-U I ~ 5' . Hassan and Aboul-Wafa, 1947, EI-Ridi et ai. 1960) 

~ ul _ ..S (Mahran et ai. 1976, EI-Ridi and Aboul-Wafa 1950) 

~jS . ~I~ CW ~~ J 0?'j1 ~~I ~1y1IJ u~~1 
:r J)~~I o~lA) 0J';-"-:')'10.)-"y. ~~ (Bennett et ai. 1966) iU 

iU~' ~~'jlo..L.>....;ilul:'j)IJ~I~CUJ~~ 
~ CW ~.r.-d- ~~I uL.,.sJ.I ~..r.:~ (Bukhaev et ai . 1983) 

~y1)IJ ~1o)1:r ~I~ ~l>-) ylrJl ~I~)~~ :r -.JL.oi 

-rt­
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~J.rlI~I~J~;~r.W~.r.J-~~I~L;fol 
~~~1~.rJ1~4~4)1~ 

jj-"-" ...:J111w~ - ~0)1~ - ~L?/CL:.;'j/~ 


i.: j y--J/ ~r1/ 4.<W/-\ \ to \ ~1U/- (r t 1·) '7"" ,J" 


11'" clOJ '-:'r.J. "'4J1 ~~I ~l;"s:.ll ~ .r-hl -:...,..jll.io L?..r.-i . ~I 
'7'1.r-..l.: "-,>-1))1 '-:')WI) ,;.,L>..:'11 ~ .....);11 cD'~)yS:' -">\.:....oI.r L:...., 
• ,-=,~I~~I~l;"s:.lI.r-..LO..;~""). ,,J-"---'-!.ll.lI.......,~-'-'-I))I6....}5:J~UI) 


<.S.,sJ1 ~..w.I.r"'WI~) <':;I)~y,}J1 ,1)1) ~).JI) "'".....uI),L..)I)~).)I 

. <.S,;...aJIJ 

\.;)\:..>.[ ~ if~ cD'~ ),,5:' clOJ '-:'~ ",I e'L.:.J I ~) "") 

.r~"..1}J".,..:J.I ~I":""':"h J...j)· ~~14l;~~.j~"':"""" 
,II, A1'"-' , At .:r'",y..ul), l v, ·o-t, IV .:r',L-oy-lI), It, vo-1'", W 

J <':;I)~y,}J1 ,I,rll ~.,.:J.I L...JI..:....,:..JI; L.5 . I I A, • r - 10 , A I .r ~J.JIJ 

~.i.II)L!..:.lI"...4J,-?L...,~I"'"s::..lI"'LSJ' / 11'", II-I', tV~CL.a.lI,-:,.r.-->" 
'1)1~.rlvo,)i.r"" J,L...;~lo..i.,.,J ' / ~ , H-A, I· .r~":""':"JI; 

. ~I <,:;I)~y,}J1 

<.S.,..,..s:J1 ~..w.I.r--"'WI.r CliLll '7' ~<.S~ ",I e'L.:.J1 ~)I W 

o..L. J" j-:-5; J-o-i",LSJ ~J).,sjJl ~~i.,lj (N, P, K, Ca, Mg, Na) 

~)i'--"..vl ~ r,.,..,.....L;y-JI ~ rr---ll5:J1 ~~)21"... CliLll '7'~.j r"'WI 

(Fe, Mn . Zn, Cu) <.S,;...aJ1 <...,;..w.I.r"'WJ 6....,-:.ll; L..i. rY-'raJI ~IJ r~Ll.I 
j. ,-, 1\ '..:.1· II....L WJi'7' j.;;UI -'-11 ~..l.:..lJ-I ~",I..I.:>- ..l....O> 
~ ~ r-' .r'. - C . .r.->- ~ .r---' .T' - .r-- . ) 

. V'\.;..;JI Y" .r"'WI o..L. Jii ",lS ~ 

w..wl 
\ « u)\;;..>-i .~\ I. « - --- I ~ . l.al\ I....lI A _Ie ~ 
.r.:-:-' '-I - - ~ .r.) ~.) ~ '-I c . y:-:>­

~ uL......\)..uI.). (Stanley and Linkens 1974) \ g ;. .~.) u~L:-J\ J.:.: 
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