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Means followed by the same letter or letters within column are not significantly different according Duncan test at (P<0.05)
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Table(5):The impact of water stress status, addition materials, application methods and their interactions in leave dry matter
percentage of potato cv latona during spring season of 2011

Application methods 4éL=y) &l sk
Tyl o) ge x 23l s — S FEICRY NN . -
str'gls(asagtg{us stress status x S adlaly s i) o e L, Addition W ‘f wtm‘ ‘dltat
Addition materials . Ll ) Al LIS materials ater stress status
Foliar application Soil adding Foliar application
and Soil adding
14.25 a 14.63 ab 13.58 a -e 14.53 a -c control
1361 a 14.35 a 13.70 a-d 13.59 a-d 15.77 a calcium 25 s
12.65 bc 11.94 b -e 12.58 b —e 13.44 a -e licorice Irrigation
13.20 ab 13.12 a-e 13.08 a -e 13.41 a-e soluamine
1168 bc 11.61 b -e 12.62 b -e 10.82 d e control
11.30 ¢ 11.17 de 11.30 de 11.44 c -e calcium 3
11.70 b 12.57 bc 12.45b -e 12.18 b -e 13.09a -e licorice Stress
11.25 ¢ 10.44 e 11.16 de 12.15 b -e soluamine
“al - i - AV s FEYEN . e
LY dge il ._1;_“}“ 13.35 a 13.21 a 14.29 a irrigation Ly Gihla x a&l Al
Mean of Addition = Stress status x
materials 1142 b 11.82 b 11.88 b stress status
stress
12.96 a 13.12 a 13.09 a 12.67 a contcrol ke ALY e
12.83 a 12.44 a 12.45 a 13.61 a calcium )
12.61 a 12.19 a 12.38 a 13.27 a licorice . .
Addition materials x
12.23 a 11.78 a 1212 a 12.78 a soluamine application methods
12.38 a 12.91 a 13.08 a AL2Y) 3k I dauie
Mean of application methods

. 0,05 Jldial (s5ime dic 3gaall danie S0 L) Cann Lein Lo Lsiee CREARY aa gl 3 ganl e Tl Cipall o Cajall culd callan siall *
Means followed by the same letter or letters within column are not significantly different according Duncan test at (P<0.05)

45



Mesopotamia J. of Agric. ISSN: 2224-9796 (Online) I || Y [ B
Vol. (41) No. (3) 2013 ISSN: 1815-316 X (Print) 2013 (3) 222l (41) sl

e Joery Som  Alall 28 oy dal sl 4 glia 33§ (5 (2007 <David) (& s—all S il
@A:JM:\LMJ ;N\Mk_})ﬁ&c Al QJIA‘_,’JLJM‘ ;m}gJyJY\ J@A_J\ ﬁaés )..Ald\
D il 5 A Il A3 V) S g Al o505 il JAly i ga el ()5l e Jaliall 5 Salal
Allad Loy % 2 985 (2003 <Nakata) Jud s IS 0 sS5 Alee Leia g dolle ¥z 4 gl Cilleall
e Ll o2a anli (2008 sl s Wei) (el 2l g yds cand 5auSY) ey 3l (e 2ol
pomndl U b)) 8 gas Layy5.(2005) s2malls (2001) 50415 EI-Beltagy oo JS 5 S3k
O S) 220 gai 0 jiald JOA (e saill Ao s B3 ) (0 ) 9l (5 sime JSE A8 ) 1) Aaliaall B0
(=2 e g ga g S dat d adal il Adlxf (1985 <Ross s Davies) Lhadl (5 gl ac) y1ll
o IS pe gl oda il (1989 ccilaall) LAY Lol e cllly aelug i) Cililaia)
e Alall Apse V) el 8 alad S 5aS 0 50 (Al ¢(1996) GsoATs Teruo s (1995) il
o0l s Ll shal saly 5 LA sai A X aebuy 585 (1999 Van der) a sl KU Sy IS
(IAA) cLlall adla J gl Jie Al il ga el e ardati e Jany s daadin ) LAY ) g
& el s (2007<David) Sl J8 e doatiaad) G 00 SlaaS 3345 Gk oo sl 0p S
O 23al el MR (4o A al) lileal) Japiit 81 € 15 50 Al (1999 ¢ casmill) 4 j3al) sl (1 <3
Adenosine i sl 5 cuw ) 5 Arginine  Kinase sulS gaia )V :lgie cilay 39
(1989 «alaall 51988 «uisdls Al ol ) Adynel Kinase S Jsa¥)s Triphosphate
80005 sl s stinall Bl (B Cnasl )y Gasdl (oo aliinnd lag¥) g0l Ll
e Aol s @il Jane padd (8 3 sall 038 53 (2 gm Laa sl JSH i 518 e GBI 5Y) 5 sine
slally Lalaiay) 8 2l dana 3 ge o Ll a5 ) 5all (3 5l oo elall laih ol 5 LAY i)
e dS e clbaliiuall oda ¢l sial w5 8 &S (2011 <Bhatnager s Reeta) Laall
05415 Reeta) Jod s st A e oS 5 (8 Ol ) s il 5 o srainall g paall alic
OV (1995) (fas 553 28 Gal paall saill alaie ol sl LS sl (8 4235 LS e e Ll 35 (2011
el 8308y Jad g5l s Al e Jaxdy Jab g sISH A ja el 8] s )50 Ld il sl
A o (Laaldl Sl (aldi ey (s gl 8 e paldii) alaliiudl o) (2009) sl
S e 2l odn a5 o lally Jadin Lelaai g (315 501 (o8 Ol juand) 38 55 (e 55 (G 5 A sSUS
= A simall 3ol 3l ydi 085 (2010) 2l s (2004) Jensen 5 (1997) Lin 5 Blunden o
AT LY A ai (4 5 3) Galsaad) (sl Al 5 Al sell (il 23 e) (5 amdll s aill Clia
Gl S V5 A0al) paaliall o 232l e Laghl gin) () (e gl suadl g u sl (350 (saliiine
Al LSIAL) AUt ol 5 L) iy (5 gmmdl) sraill a5l Laa il sl 5 i juall g
gl da i) Jal A gl cilglaal) 8 508 Gilaa) 8 aladl) cilaliii) g0 g
P 3 aliadll =Y allaill 583 P Glaliiudl sda s g .(1968 <Stephenson)
5 Glutathione reductase s Superoxide dismcatase <l il Jalis saly j dala g 4l LA
0535 ,(1998 «Jamal) dauldll o g ylall Jaatl clilal) 4. 5lia 304 5 MUl s Ascorbate peroxidase
A <l ga 5 Anae¥) Galea¥ s i€ Y1 e 4 glall 4l cllaliiuall of (1 (2003) Odell
28l 5 gDl il da gl 83 55 5 mmdll s (s3a]) Gue sanall shaiy gai piad e Jead g A
oS il Al 3eLES (e 2y Lae ol ) oS b an 68 ) (E 5 C) (sl 30 c_-m:u;u\
doauhl) Glaliiidl el cabils (5 ol (2004) Jensen s S xa (Alati m3lE) 238 g ¢ S guall
Claliiual 4Lzl of (2005) ANONYMOUS (s .6 maddl sl Clina 8 4 gine 33l ) I
A1)l jaaliall bl (aliaial jaiad Ul 5 caxiie (568 (5 )0 & sanse (585 (o Juand Al
G die (2010) (Sl saa be ao (Slahy 138 5 (558 (5 md £ sana (oS5 A i) (e il K5
O 23l 84 gina 3L ) G 28 4 jan Clialiioe day )l (Desirre s Latona) Walkall i
33l ka5 ) Qe V) (e Grealiiiad 4iila) die (2013) 250 oS3k aa g 5 pall saill Cilia
el lia (may 83 siaa 33 ) (A 60 Desirre s Latona Walayll dica 8 Zaliag 2dls)

46



Mesopotamia J. of Agric. ISSN: 2224-9796 (Online) I || Y [ B
Vol. (41) No. (3) 2013 ISSN: 1815-316 X (Print) 2013 (3) 222l (41) sl

e 5 ) yall Ll bl (5 pmdll saill Ciliia s ash 3l (5 simall (pan 431800 2285 Laa poaly
O IS aladid die gaill Cliia aen (8 el 2al Ll i) (e s gl W) gl cag pk s
. Clealiinall a3 (565 8 ALa Al Alladll o) gl dpanl el ¢ ja)
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ABSTRACT

This study was carried out at vegetables field of Horticulture and landscape
department, College of Agriculture and Forestry, Mosul University, Irag., during
spring season 2011, to investigate the effect of three factors (water stress, calcium
ion and two of natural extracts Licorice, Soluamine in addition to three methods of
application in some vegetative growth characters of potato (Solanum tuberosum L .
cv .Latona) . The experiment includes 24 treatment (2 x 3 x 4 ) conducted in a
Factorial Experiment within Split — plot system in RCBD Design. Each treatment
replicated three times. The obtained results could be summarized as follows:
1-Exposuing potato plants to water stress during the period of tubers formation and
development caused a significant decrease in all vegetative growth characters .
2- Application of calcium at arate of 2 % concentration , significantly increased the
total water, total chlorophyll content in leaves, stems number and leaf area.
3- Application of two natural extracts (Licorice and soluamine) increased the total
water, total chlorophyll content of leaves, stems number and leaf area. Licorice
treatment showed a significant increase in stems number as compared to others
treatments.
4- No significant differences recorded between three application methods in all
vegetative characters.
5- The interaction treatments among calcium, Licorice, soluamine extracts, and
methods of application reduced the damage effect of water stress in all studied
vegetative characters of the droughted plants.
Key wards; Water stress- Application method- Latona
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