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Effect of Irrigation , Mineral and , BioFertilization , and Salicylic Acid on
Some Growth Characteristicis of Date Palm Phoenix dactylifera L.

Imad Ali Aubied Maki Alwan Al khfaji Mahdi Salih Yasser Alattabi

ABSTRACT :

This study conducted in Almahwil date palm research station / Minstary of Agriculture
during two successive seasons 2011and 2012on date palm Sultani cv. at(six years old, to
investigate the effect of Salicylic Acid (So=0 S;-150 and S,-300) ppm, drip irrigation
(IR;=16L.hr'and IR,=32L.hr") and chemical fertilizers treatment (F;) and applied
mycohrriza (F,) on date palm growth characteristics, number and length of leaves,the
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percentage of dry weight ,chlorophylle, carbohydrate, NP contents in leaves,. Results of
this study can be summarized as follows:Drip.

irrigation of treatment (IR,) had a significant effect on the averages of leaves number, P
and total chlorophyll content in the leaves, during the first season and P content in the
leaves, during the second season. (IR,) had a significant effect on average of leave
length, P and chlorophyll content in the leaves during the both season and locations .The
chemical fertilizers treatment (F,) significantly influenced the average length of leaves,
leaves dry weight percentage, ( N, chlorophyll content in the leaves, for both seasons,
moreover, P content in the leaves during the first season, and the average number leaves ,
during the second season, the mycohrriza treatment (F,) resulted in effect of most
studied characteristics as compared with control treatment during both seasons.
Treatment of S, had a significant effect on leaves content of N, chlorophyll content in the
leaves during the first season. Interaction of(IR,FS;) significantly influenced the average
of leaves length, number of leaves,N content in the leaves, the percentage of leaves dry
weight, during the first season
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(S )l (F) (IR
S, S1 So (@) (IR)
_ _ 227.0 | 247.3 | 235.3 F
So=271.7 Fo=247.1 IR,=264.7 | 281.0 | 287.0 | 290.0 = IR,
_ _ 254.0 | 278.7 | 281.7 F,
5,=278.1 F1=295.5 275.0 | 262.3 | 253.3 Fo
B B IR,=283.3 | 302.0 | 308.3 | 304.7 F, IR,
5,=272.1 Fo=279.3 203.3 | 285.0 | 283.3 F,
LSDo.05 LSDo.05 —
n.s Fo12 55 IR=10.25 LSDg s SxFxIR =30.75
Fx S 254.0 | 271.0 | 269.0 | IR, S X IR
F, | R | R 290.1 | 285.2 | 2744 | IR,
282.5 297.3 235.3 | SO F | R Fo LSDg0s SxIR=17.75
281.8 297.7 2548 | S, | 271.4 | 286.0 | 236.6 | IR; ExIR
273.7 291.5 2510 | S, | 287.2 | 3050 | 257.6 | IR,
LSDO_05 FxS=21.74 LSD005 IRxF =17.75
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S, S1 So (F (IR)
_ _ 264.7 | 275.7 | 262.3 F
50=306.4 Fo=282.5 IR,=293.5 | 314.3 | 324.0 | 320.0 F, IR,
_ _ 204.7 | 291.3 | 304.0 F,
51=308.5 F1=321.8 303.3 | 290.3 | 298.7 Fo
_ _ IR,=319.7 | 332.7 | 343.3 | 332.6 F, IR,
52=304.9 F2=309.5 319.7 | 326.3 | 321.0 F,
LSDo.05 S LSDo.05 LSDo.05 _
=11.60 F=11.60 IR=9.47 L5Doos SxFxIR =28.41
Fx S 291.2 [303.4 | 2954 | IR, S x IR
F, F, Fo 318.6 | 313.6 | 3174 | IR,
312.5 326.3 2805| SO | F, | Ry Fo | LSDggs SxIR=16.40
308.8 333.7 283.0 | S1 [296.7 (3259|2676 | IR, ExIR
307.2 3235 284.0 | S2 |[322.3(3298] 2974 | IR,
LSDgos FxS=20.09 LSDoos IR x F =16.40
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23.33 | 21.33 | 24.67 F
So 26.17 | Fo | 23.56 IR, | 22.96 | 23.00 | 22.00 | 24.00 = IR,
22.00 | 25.33 | 21.00 F,
St 22.56 | Fy | 24.89 23.33 | 22.00 | 26.67 | Fo
IR, | 25.19 | 24.00 | 24.67 | 31.67 F, IR,
S2 2350 1 F | 2378 25.33 | 20.00 | 29.00 F,
LSD
LSDy o5 S =2.473 n.s IR:Z.%O159 LSDyos SxFxIR =6.057
Fx S 2278 12289 | 23.22 | IR, s x IR
F, F, F 2422 122221 29.11 | IR,
25.00 27.83 25.67 | SO Fr | R Fo n.s
22.67 23.33 2167 | S1 | 2278 | 23.0 | 2311 | IR, ExIR
23.67 23.50 2333 | S2 |24.78|26.78 | 24.00 | IR,
LSDgos FxS=4.283 LSDoos IR x F =3.497

ae Jaa B dbndlad) (aalag Gl g aled) ddalaal) g o) (5 gian 0 (4) g

LB gl - Jaglaalll Jadi ddaaal 2012 A 3N angal (3!
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s Jine sl S o) e cada EDlalaa w..tfu < lalaa
z (S) dlwadldl) Lanwdl) B\
(S) bl (F) (IR) "
S, S So (A | (IR)
31.33 | 32.00 | 38.00 F
So 40.78 Fo | 34.56 IR, | 38.52 | 40.33 | 41.67 | 45.67 F, IR,
39.33 | 40.33 | 38.00 F,
St 39.59 F1 43.94 39.35 | 30.00 | 36.67 Fo
IR, | 40.48 | 38.67 | 49.00 | 48.35 F, IR,
S2 38.53 F2 | 40.00 41.00 | 34.31 | 38.00 F,
n.s LSDgos F=2.53 n.s LSDgos SxFxIR =6.19
Fx S 37.00 [38.00 | 4056 | IR, | xIR
F, F, F 39.67 | 40.78 | 41.00 | IR, S
38.00 4700 [ 3733 S0 | F, | Ry Fo n.s
41.33 45.33 31.00 | S1 |39.22 /4256|3378 | IR, | _ o
40.17 39.50 35.33 | S2 |40.78 |45.33 | 35.33 | IR,
LSDO_05 FxS=4.38 LSD005 IRxF =357
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4 sial) Al Jara (B ellulladd) Gaalay il g dpaband) Alalaall g g o (s gia il G (5 ) doa
Bt gl - Jaglaall Juas ddasal 2011 4130 ?u‘gd(ua‘gﬁ\)éb‘s‘ﬂgé;\élei\ salall

s S ol Jina o Jine oada cdlalas cBlalaa | Sl
: (S ) il Lacdll | g
(S )lbmdiad) (F) ( IR) ;
2 | s1 ] s0o| B | (R
_ _ 4952 | 4954 | 5085 | F
Sp=5241 Fo=5058 | |p -5156 [53.86 52535386 | F | IR,
~ ~ 51.87 | 50.19 | 51.85 | F,
$,=51.19 F1=53.35 5153 | 51.19 | 50.86 | F,
~ ~ IR,=52.08 |52.86 | 51.86 | 55.17 | F, IR,
5,=51.86 F2=51.53 51.54 | 51.85 | 51.88 | F,
LSD
n.s F0.84 n.s LSDgos SxFxIR =2.06
FxS 51.75 | 50.75 | 52.19 | IR, | xIR
F, =) = 51.98 | 51.63 | 52.64 | IR, S
51.86 5451 | 5085 | SO | F, | Fu = n.s
51.02 5219 | 5036 | S1 | 51.30[5342]49.97 | IRy | _ o
51.70 5336 | 5053 | S2 | 51.76 |53.29 | 51.19 | IR,
LSDggs FxS=1.45 LSDggs IR x F =1.19

A ) Al it b locndld) nalny 1 g i) Alalall g s 1 s senn A o (6) U3
Bt gl - Jaglaal) Jdd ddasal 20712 A3 ?u}d(uagﬂ\)ébg\ﬂgé;\éh.i\ salall

oada o lalaa Colalre | celea
aasla YOI
uaala Jaza acdl) Jara A Jaza (S ) il e o
(S )bl (F) (IR) ’
S2 | s1 | so F | (IR)
50.75 | 49.94 | 4969 | F,
=52.27 Fy=50.42
S0=3 0=>0 IR,=52.24 |5523 5267|5641 | F, IR,
5240 [51.37] 5170 | F,
$,=51.90 F,=54.72
! ! 50.92 | 50.61 | 50.65 | F,
IR,=52.28 |54.24 5520|5455 | F, IR,
=52. F,=51.
57=52.60 2=91.63 52.08 | 51.62 | 50.63 | F,
n.s LSDg s F=0.90 n.s LSDg s SXFxIR =2.20
Fx S 50.79 [ 51.33[ 5260 | IR, | xIR
F, F, Fo 52.41 [ 52.48 [ 51.94 | IR, S
51.16 5548 | 5017 | S, | F, F, Fo n.s
51.49 5394 | 5028 | S, |5182|5477|5012| IR, | _ o
52.24 5473 | 50.83 | S, |51.44 5466|5073 ]| IR,
LSDO_05 FxS=1.55 LSD005 IRxF =1.27
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a3V s sina A elbnllad) Gaalag 1 g dpabacad) Alalaall g (g 0 (s siana B Cp (7 ) dsi
B tagl- Qaglaall Judd ddanal 2011 4e1 3 ausal (Mg . g7 fresh weight) S Jid g st

s Jine el i o) e oaala Clalas ‘;.m...t:u <lalaa
: (S) dbwadlad) | el | (5
(S )<l (F) (IR) .
S, | Si | So (@) (IR)
_ _ 299|286 [301| F,
50=3.40 Fo=2.95 IR;=3.22 316|314 |384| F; IR,
_ ~ 333(327(326| F,
5,=3.08 F1=3.44 3.16 | 2.86 | 2.82 | Fo
_ _ IR,=3.31 [4.33]291|324| F, IR,
52=3.40 F,=3.40 345[336 363 F,
LSDgos S =0.19 | W5Poos POy g LSDogs SxFxIR =0.46
Fx S 3.16 | 3.12 (337 | IR, x IR
= F, F 3.65|3.04(323] IR, S
S x IR =0.27
3.44 3.54 2.92 So F | F | F L SDocs
3.36 3.03 2.86 S |332/338]295| IR, | o
3.39 3.74 3.06 S, [348[349[295| IR,
LSDgos FxS=0.33 LSDgos IRXxF =0.27

Ga 31Y) s i o ) aaalag i1 g Apatacad) Alalaall g (g (s sinna B Cpm ( 8) do>
LB pdesa)-Gaglaall Judd daaal 2012 4s1 3 awsal (Mg . g7 fresh weight) (AU Jid g sl

saala Jaza i oaala Edlalaa chlalea | Ealaa
(S )ellosdlod) """“"S*( F‘")‘““ ‘S(JS: é‘;“ (S) dloallad) | apana s
S; | Si | So (F) (IR)
_ _ 2.80 | 2.73 263 | F,
So=3.28 Fo=2.76 IR,=3.25 3.63 | 3.66 | 3.85| F; IR,
_ _ 341311312 F,
51=3.22 F=3.71 2.65 | 2.65 | 3.08 | F,
_ _ IR,=3.29 3.64 | 3.87 [3.62| F; IR,
52=3.25 F2=3.29 339 | 3.31 |338| F,
n.s LSDg o5 F n.s LSDg s SXFXIR =0.452
=0.18
Fx S 3.283.16 320 | IR, | o o
F, = Fo 3.23 [ 3.28 (336 | IR,
2.73 2.69 2.86 So | B, | Fy | Fy n.s
3.63 3.76 3.73 S, [321[371]271] IR, Ex IR
3.40 3.21 3.25 S, [336]272]280 IR,
LSDO_05 FxS=0.32 LSD005 IRxF =0.26
52
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Ga 31V (s i A llnllad) Gaaalag Gl g dpaland) Alalaall g (g ) (s gina 4G (9) Jgaa
B b gl - Jasaall i LaaaD 011 Ao 150 amgal (% ) Cr gl

sada Ealea Malza s
pada Jaxa Laedl) Jara S A Jana (S )llmlladl < K
(S )lsmssbaad) (F) ( IR) sl ‘5
S, S So F) ()
0.79 | 0.99 | 0.72 | F,
5p=1.03 Fo=0.88 IR,=1.10 | 1.30 | 1.13 | 1.19| F, IR,
_ _ 144 | 132 {099 | F,
S=1.17 Fi=1.27 1.19 | 0.89 [ 0.71 | F,
_ _ 1,=1.20 | 117 | 143 [ 141 | F IR,
52=1.25 F2=1.29 1.16 | 1.23 [ 113 | F,
LSDgos S =0.151 | LSDggs F =0.151 n.s LSDgos SxFxIR =0.370
Fx S 1.18 | 1.15 | 0.97 | IR, S x IR
F, F, = 1.32 | 1.18 | 1.09 | IR,
1.06 1.30 0.72 So FE | R Fo LSDg 05 SxIR=0.214
1.28 1.28 0.94 S, |125] 121 083 | IR; ExIR
1.53 1.24 0.99 S, |132] 134|093 IR,
LSDoos FxS=0.262 LSDoos IR xF =0.214

Ca G s sina B bl Gaalay GOl g dgalacd) Alalaall g 0 (s sinn G (10) Jo2a
Bt sl - Jyglaall Juds Aaaal 2012 4150 agal (% ) G gl

sada Jaa Ll Jina sl Jina ada cdldaa cSla Blalae
e S, S; | So i (IR)
B _ 1.13 | 1.04 | 0.82 Fo
50=1.20 Fo=0.93 IR,=1.20 | 1.37 | 1.51 | 1.43 F, IR,
_ _ 1.21 | 1.17 | 1.15 F,
=127 F1=1.59 0.93 | 0.90 | 0.78 Fo
_ _ IR,=1.27 | 1.86 | 1.66 | 1.69 F IR,
>=1.24 Fo=1.19 0.92 | 1.35 | 1.32 F,
n.s LSDg s F =0.101 n.s LSDg o5 SXFxIR =0.246
Fx S 1.24 | 1.24 | 1.13 IR, s x IR
F, F, Fo 1.24 | 1.30 | 1.26 IR,
1.24 1.59 0.80 S F, F, | Fo LSDg 05 SxIR=0.142
1.26 1.59 0.97 S, | 117 | 1.44 | 1.00 IR, ExIR
1.07 1.61 1.03 S, | 1.20 | 1.73 | 0.87 IR,
LSDoos FxS=0.174 LSDoos IR xF =0.142
53
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a3y s ina b bl (aatag (ol g dgsband) dlaleall g s ) 5 gima G (11) Jsi
Bt gl - Jaglaal) Judd Adaaal 2011 A 130 pmigal (% ) Lsiudl)

Joa Byl G Bl | s
oaala Sacdl) Jana A Jira (S) ol ol
)] (F) ( IR) ) o
s S| s | S | ® | (R
0.260 | 0.187 | 0.187 | F,
$=0-357 | Fo=0.247 IR,=0.336 | 0420 | 0443 | 0407 | F, IR,
0.337 | 0.390 | 0.390 | F,
$:=0.364 | F.=0462 0.273 | 0.280 | 0.293 | F,
IR,=0.393 | 0.510 | 0.460 | 0530 | F, IR,
5=0.372 | F,=0.385 0.430 | 0.427 | 0337 | F,
Ns | LSDyosF=0.039 | LSDqys IR =0.032 LSDoos SXFXIR =0.096
Fx S 0.339 [ 0.340 | 0.328 | IR, S IR
= = F 0.404 | 0.389 | 0.387 | IR,
0.363 0.468 0.240 S, | R Fo | LSDggs SxIR=0.056
0.408 0.452 0.233 s, |0372]0423] 0211 | IR, R
0.383 0.465 0.267 S, |0398]0500]| 0282 | IR,
LSDoos Fx5=0.068 LSDoos IR XF =0.056

Ca G s gina B dbnllad) Gaalay GOl g dgalacd) Alalaal) 9 g0 5 fina G (12) Jga
Bt g3l - Jaglaal) Juds Aaaal 2012 A 130 asal (% ) siudl)

aala asla EDlalza C™alea ™ alea
Al d.\a.A . “\dm GJS\ d.:a..q a>-= Sla la Sla
S yellpoudlod) '“‘““’( ) *( e (S) sl Lanidl s A
( S, S1 So (F) (IR)
0.347 | 0.233 | 0.243 | F,
S,=0.353 F,=0.259
0 0 IR,=0.323 0.300 | 0.390 | 0.490 | F, IR,
~ _ 0293 [ 0.327 | 0.283 | F,
=0.337 F1=0.433 0.210 [ 0.260 | 0.260 | F,
IR,= 0.369 0.480 | 0.400 | 0540 | F, IR,
=0.34 F,=0.34
57=0.348 2=0.345 0.457 | 0410 [ 0300 | F,
n.s LSDg s F =0.038 | LSDg,s IR =0.031 LSDy s SXFXIR =0.093
Fx S 0.313 [ 0.317 [ 0339 | IR, S x IR
F, F. Fo 0.382 | 0.357 | 0.367 | IR,
0.292 0.515 0.252 So F, F, Fo | LSDggs SxIR=0.054
0.368 0.395 0.247 S, 0.389 | 0.473 | 0.243 | IR, IR
0.375 0.390 0.278 S, 0.301 | 0.393 | 0.274 | IR,
LSDyos FxS=0.066 LSDyes IR xF =0.054

ISSN 2072-3875

54




osnls et

(2014) , 57-43 :(4) 6 - &Lyl gglell slyoll dlsa

Uaa X 5 al a0 sasl o ales e
33uSY) (e Protease Jie <ilis syl el <lay 33)
saay Lo ae i) G (1995)05,405 Rane
AL-Amoud¢1982 <Husseins Hussein)

( 2000¢ s Al

: Sl gil) 9 claliiiuy)

Aele 5l 32) Ll () SEN (5 sl Aaic)
4 slaasSll Baan Adlalil Hall Cag ok e (!
Saany) aeaetl ) i Al sty
e ALY S8 ) daaly g &y gemall 5 4l
A A ela) paE dildll de) ) Ay
sai b Ahandlldl pada Giy S iy ae) s
Lo 5 ApaS (e Aigliie Gl sl Caaig el Jias
& b maly LS asay cue ol ol
3y N Gstue (Rl ae salll Gl ydise
M elae (8 ZY) S) i

. J..\IJ.AA-“

e s il 2l ) daaly (o ge ) ¢ e
e sbews 5 il 2008, (53¢ SLE
Jii Jilad Gl sl Hsda e il
a5 puadl Uae o Mall Caia ail)
Toaall 7 dladll, il 4145

1992)Jie lasl (Aacanly s G g daaliaala
il 3 )l 55 o) (g 1) adad A avia(
LS Ja gall dralacgalall sl 5 L)
17-21: 0 Aig))

85 1998 (8 5 st ul 5 pulanll e ¢ (galaall
gl s (o i s il apa il
. (o Sl a
Iyl al
A rall ASLedll — (ES) 5e 1998

daiu) 2010 . g dlae 2JA ¢ Slaaal)
Phoenix . ol Jods Jilud (e (péina
Sb s Sl menall dactylifera L
31,550 Aa gphal | Apall Gl A (g )
ks Faals - 4e ) 30 ALK

\\C \:\\ d.: ;'\j

(g \.\‘ 4:4\" “ LX) AR

ISSN 2072-3875

55

Jsh Jas t\éﬁ)\ Gl (5 jm 28 ;mm‘

O MRy A Aalae a3 Waalae ) 3L 59 (31 5Y)
Wle (5% A0 dikhid) 8 bl (s sinal
gy oWl G ol 28 6 a s Les
dlabial e clill Jpas o Jen 138 5 40 5
oRladsY dat Gl gal ade aaly (Al Al
el Aldae G5 o S, gkl sl
dladl abdalj A o Fyibest)
Lae LS oY1 =l e calill jaay cpa g yuills
¢ BsY b3y & s LIAD AUain) asdy
Gl sie 3L ) () Adrall Joda 300 ) v gz i
peen A Ll el B aga )93 e Al L) gandl)
& pend G ABLIL dpell GlS el 0SS 8
il Leabing L3 cilall &y gall cildladl) Jauks
Gw g SIS Al Gl (S G
Taiz )i 3V clEl ey cland sau gl
by A ogem e (2006  <Zeigers
& B35 SV dska ol el s (5 padd) saill
N Jid o) slSl) (5 sina g Adlall Balall 4 gaall 4yl
sans Lo e il oda ) Bge 3),5Y) & P
5 aalle1993¢y 5 A1 5 EL-Hamady) o« JS
AL-¢1998¢(s Al 5 pmaliiat 1998¢  (Asmd
Soliman  ¢2000 ¢«  OssAlkAmoud
ne ¢2008¢ osoals sl €2006¢Shaban s
By (2010¢ Saaall € 2002¢ Gyoals Ll
Clyyhad gail dagm sdadll 40ala 3305 (5 jm
dihic dalie ) Fp Adalaall )3 SHl)
LS (Fp alebaall e b g I (53 Laa (aliaiay]
L) 8 (sl gaadl yendll
Laa salll Yame 33L 5 40ldall  jaliall 45 als
L gall Al (8 2L 5 Admadl Jsha o (uSadl
@ P9 Ny dis, il ssinay ddlall salall
Abo-Rekab oas sl ao milill @diiy (3l 5Y)
Jeail) Jild A8y 4t o aie (1 2010) oAl
Osoals  Ghulam 2 aes losai)l Ciia
ol Gaia il @l b A 0 xie (2010)
(N) s sina (8 Spdlalaall (3685 Cavw (5 jmy 8,
Dadad e bbbl adls 5508 I 316y 4
Jezz 3 Nitrate Reductase <l sl J) ) s 53)



osnls et

(2014) , 57-43 :(4) 6 - &Lyl gglell mlyoll dlaa

Arabia.International- Agricultural
Engineering J. (2000),9(2):

51-62

AOAD Khartoum .2011. Arab
Agricaltural Statistics Year Book
—Vol. No. (31).

Black , C. A.. 1965. Methods of soil
analysis. Part 2. Chemical and
Microbiological properties No. 9.
In the series Agronomy. Amer.
Soc. Agron. Madison. Wis

EL-Hamady AM, Jahjah; MA.. Faled
M and. ALmer. M .1993. Effect
of nitrogen and potassium
fertilization on growth and
productivity of Khalas date palm
In:  Abstract of the third
symposium on the date palm .
DATE PALM Research centre,
King Faisal Univ. SaudiArabia,
17 — 20 Jan 1993, Abst B14, 83.

Gamal M. A., and A. A. Asrar. 2011.
Arbuscular mycorrhizal fungal
application to improve growth and
tolerance of wheat (Triticum
aestivum L.) plants grown in
saline soil.

Ghulam,S.;Abdullah,J.; Dakheel,M.
and Rashed S.Al-Nagbi. 2010.
Role of arbuscular mycorrizal
fungi(AMF) for date palm
production under saline in
theUAE. Fourth International
Date Palm  Conference.Abu
Dhabi,UAE,15-17 March,2010.

Giri, B., R. Kapoor, and K. G. Mukerji.
2002. Improved tolerance of
Acacia nilotica to salt stress by
arbuscular mycorrhiza, Glomus
fasciculatum may be partly related

ISSN 2072-3875

56

A Gl deae el e g3 gasa 2 8lA ¢ ) )]
Ao )l el Jalat g areat (1988)
Aoala — il g deLlall (oSl o dapdaa
Boal) — Jaa gall
ASal A 53 (1998 ). 3 gme i Bse o Slall
Gl s e (8 Joaail) el
Gl g pall Ay 5eSl 5 agll alasi iy
Aagohal il pally den Al ) g Wl
iy dadls de) ) AIS ) ) 5
¢ ool mlla dase ¢l de ¢ Sl 2
L..gdé_.aj\ J_A}j‘;'auJ)AC)_mJH
Dl e dia o) ekl 45 5lae 2002
doe ) )l Ole glaall il Hla) 38 yan Jadall
CBasdiall A el il ey
gleall dana aalaall de g deal dw dea) ¢ palia
el Hil5 19984 ada a i a aalg
raall 5 sl s gaill o iyl
g0 g sl Caiia Ll s 1Y
_sasiall A el LY
Abdul-Baki ,A. ,Aslam,S.,Linderman |,
R.,Cobb,S.and Davis,A. 2007.
Soil , water and nutritional
mangment of date orchards in the
Coachella and Bard California
Date Commission -14" printing
April2007in  cooperation  with
USDA-ARS and NRCS.
Abo- Rekab, Z.A;R.S.S Darwesh,and

N.Hassan,.2010.Effect of
Arbuscular  Mycorrizal ~ fungl,
NPK Complete fertilizer on

growth and conceration
nutrientsof acclimatized date palm
plantlets. Mesopotomia J. of
Agric ISSN1815 316X Vol . 38
No .

AL — Amoud,A. L.; M. A. Bacha and
A. M. AL — Darby .2000.Seasonal
water use of date palms in the
central region of Saudi



osnls et

(2014) , 57-43 :(4) 6 - &Lyl gglell mlyoll dlaa

The First symposium on date
palm in Saudi Arabia P182 — 1809.
Rane, J.; K.C. Lakkineni,; P.A. Kumar;
and Y. P. Abrol .1995. Salicylic
acid protects nitrate reductase
activity of wheat leaves. Plant
Physiol. Biochem., 22: 119-121.
Soliman, S.S. and S. H. Shaban.2006.
Response of samany date palm to
ground application of nitrogen
and potassium fertilizer: 1-
physical properties of fruit and
leaf, fruit macronntrent contents.
International conference on date
production and processing
technology.Sultanate Oman.
Taiz,L.and E.Zeiger.2006.Plant
physiology.fourth Edition Sinauer
Associates ,Inc.,publishers
sunderland, Massachusetts.

ISSN 2072-3875

57

to elevated K/Na ratios in root and
shoot tissues. Microb  Ecol
54:753-760.

Glass, A. D. M., 1974. Influence of
phenolic acids on ion uptake. IV.
Depolarization of  membrane
potentials. Plant Physiol., 54: 855-
858.

Goodwin, T. W. 1965. Chemistry and
Biochemistry of plant pigments.
Academic press. London and New
York. pp. 583.

Hayat, S & A. Ahmad .(2007).
Salicylic Acid a Plant Hormones.
Published by Springer. Aligarh
Muslim University. India.

Hussein, F. and M.A.Hussein .1982.
Effect of nitrogen fertilization on
growth, Yield and fruit quality of
sakkoti Dates grown at Asswan.



