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Synergistic effect of spraying potassium and kinetin on growth
and some nutrient elements content of lentil
(Lens culinaris Medic.)
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Abstract:

The experiment was conducted in greenhouse of Biology Department, Education College
for pure sciences/lbn Al-Haithium, Baghdad University, to study the effect of spraying with
three concentrations of potassium(200, 400 and 600)mg.L™, two concentrations of kinet-
in(75and150)mg.L™ and their interaction, meanwhile-the control transplants sprayed with dis-
tilled water with two sprayings times on some morphological characteristics(plant height, num-
ber of branches and dry matter percentage) and some nutrient elements content(N, P, K, Ca and
Mg) of lentil shoot (Lens culinaris Medic.).

The experiment was conducted as a factorial experiment. Completely Randomized Design
(C.R.D.) was used with three replicates. Lest Significant Difference(L.S.D.) was used at proba-
bility of 0.05 to compare between means.
Results showed that:

1-Spraying plant with potassium at concentration 600mg.L™ increased significantly some studied charac-
teristics which gave the highest mean of plant height, number of branches and N, K and Ca contents, but
concentration 400mg.L™ gave the highest mean of dry matter percentage, P and Mg contents, compared
with the lowest values which produced from the plants of control treatment.

2-Spraying plant with kinetin at concentration 150mg.L™ increased significantly all studied characteristics.

3-The interaction between two factors studied was significant and treatment (400mgK.L™ +150mgKin.L™)
was superior to all treatments in all characteristics except the number of branches.

263



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

sdadial)

g oAl ALl 45y 5 ) 0 Fabaceae 4d @l Alilall ) o die Jss Sl (Lens culinaris Medic.)osa)
@l N5 saa Lgia o il Ay 511003 A8 5o Ay ) 48l ) 5) ,ans70-300 L i) 5l % Al allipns e e dygla
o L) Caling Cpeasl) Aanaa cpinh 5l 30N Gle dygla AgUie 4 8 o ey bsa (ulSI) 8058 o la 1 | s
L 5 8%55.8 (e o5 el sial 1 ks GlusYl 4085 3 degal) 4palaBY) Jualaall (o (el Gl 2z (1)biall
(2)Adise yualic s B sA (el (ga JlB 5 le 193.3,6L11943,7,0502%10 ,ele %11.2 0 5 2%25

Ol Aigy dalies 942.5-0.5 508 laaSys dpa V) 5880 3 505 JSY) aludl paiell aglisll paic
p ol sall ADagiall e o guall (g Lisnsd Jana sia () (média (a3 o Leie %83 Gl Al jall il & Ll (3)diia
kil i Jaalaall dals sl QAN (8 Y a5 (4)a s 038 aaleB00 ) sy 8 Al o) a8 Aoy I
leies asanalisll o 4y dlall saan¥) aladiuy dalall Ciela clldl | uaell il a5 il il Lgia s a sansli sl (e d3llall
il Al sl s gail) il (5)%160 58N 5 %643 a slisdl o 48l 5ia¥ 1 lai Lo sad ST o gausld gl iy 1S Slans
Juala g sad b Ly gina WOGEA) gia 38 3,50 lisd) deanill () am g 3| asl gl densl) Lo Jal sl (o 32 lly el
bl dlend) Gl G Aysina (398 Lyl sy ,(6)8 ko) ‘d.qbuu 4 ee Masur-93aia waall il
Qe a_al.ul\ tlA.U\ Lﬁ (S Sra Gsd s d LS (7);)£L\]\ A Jala g gal ‘_g ).\S#A(SSOO} 5000 4500)@J§\
Al % e 1 22860l sl dlansdl (o (5 stsay Sdamsdll (aeall il paliall 3 iy Galall ¢l el
Gl bl Aoaadl Adadl s Ay jallall saill Gl e 8 A sina 324y calaa o) IS (8) 14 22830 a0enl) (5 sianay Baansal)
Alal) s mny 3 Cian s oA Aliles @l (9)14.25(120 5100,80,60,40,20,0) s 5ill el Sy s 543 34
(11) el 5 (10)AdaiallS Al

Aea¥IS duinll Clalga¥) e dcardaiy dliall oaliall acaliatial 3ab 5 Clill sai Grnd 3 salll Cilaaia Jasind
6-)cilSl Ledtiay LS siludl o cilalaiall o3a ey s ey Allalls dcaididl 5yal cilaay aldl
Gl (& Amnda 3 gean sasa g Jldial e pe L V) aad clilall A d ey i Wl AI(Furfurylaminopurine
& oV diosiod JsaS Lslie (e Lelia o pmad o3 B (DNA Gadls G¥sad e e 3aS Dladl il
Alall 5ol o35 e il axe A giea 3ol ) 5020640 530,20,10 ,0 S oSl (5 gaf 31 (12)cailS 535V
saill b Lsina B3 15 aale200 S i inlSh) (i Gis IS (13)Giza-Oiie  uaall il Jualall S
A5 el Gaeal) il (g gina (358 2 5 WS (14)8 k) Alalaay 43 jDimitraciiva geall Sl SLasl (s sisall
il Ajle Sl 8 olsinas Al sall 8 aa il Gy sl s oY 210 0SS e S
eyl se Sl il b Addad Ay gies 8305 1 50031100,75,50,0 58 s o) (i ool Lad (158 skl
Ll Allal) LS any (8 Caa gy (OAT Aliles &l (16)6 ML) bl bl o) gall any (5 sinay lall )
Canll Ao Camaa g 1A alladl LY A e pladl) 8 4l A8 5 (uaed) J seane paal | phaig (18)5 0 5 (17)dkiallS
Lagd JiaY) 38 5l g ae Lagin Jalaill 5 (iS5 a gands sl (e 53 i 3S) 55 Jlandinly 4503800 4l 5 5 s (ppaan I

sdaad) (@) g ) gall

5 e Jlaxiuly 2128 el /8 pal)  lall i 01 AL e sl i)l 1 o) 8 ailele 33
Ll\:u”‘).\s Alaw a‘)dm)(:):\uu‘,ﬂ\ (e _).\S\‘)S PR (e C.'il.a Aadl 13 o ,a.\.\.)_)aﬁ aa 5 30 ‘;x: calaid) Al ’M\
150 paLe(150 575) () Merck A58 ¢ 3 sima) sS85 1 aila(600 5400,200) (5 520553
ucﬁjhc‘;%@g‘)aﬁahj&u\ &WJSQ\JJ&MM@MJM\ ;LA]L}M‘)‘;\X\BM\&L’.AUQM
Al A B (30 53 5L A 01 (0 27000 il S (0 s 5 oSt (S 505 (30 (e S530 np
Sy b Al At ) icall (i 5 ol ALeD4TaB L s Ul 5 Ll gh Ly Lgals 3n ol
(D) sl b o sall s i g8 e 3 gl el sl 3

Al 4 i Al 400 5l Gldall amy (1)d s
L) aaall L) daall
4 5 axS/ae 22 Lgmallsaldl | & 5 aaS/ae]44 (b
4 paS/pe245 | Sl S aee | 4 50286488 |
4 5 a28/a2la7.84 Cpa g il 4 5 a28/-2408 Jes

i w5/ 23146.80 sl Ay e annl
21 p5/23149.00 aselisdl | o/ 5uewsn334 | EC.
753 pH

264



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

& Lens culinaris Medic. cv. BarakadS »n <iia (uaall Glo e Hed 8 dal A Llee ol
o Ll s pe 25 Afiad) Aadl (569650 2san M A Ayshe ) Jla ol Cums o Slilee <y 32152010/12/5
el elgii) ae e gead JE Y A1 5 sl llee ol al ga Ganal J$ 8 clil Liw ) et dlee 510 g s
cloall vie @l Al )l (e Lo sy 675 53050 x0 (afi ye 11 35S0 380 L il 5 o gl sl (i lae Cy ya
slall aand) Al Judiil 040,03 S yiy(iadati J slae)s 5 sale Ailial me il a5 ana <D gy B ya aladiuly L)
DI 2 e Lase 91 55 0e mas pabeaial) (& G allae 30LS 83l ) o (s Ay puad) o) 3aY) e alil) L) Elaal
s g pumall o jadl sbaf cilacall 4 jo
i)y Adas e a5 4 il pdans (ye i) L) el 3 11l )bl - ]
et gl (e At g 8V 230 s o8 oMl g d)cle &l e 2
O (o Cliall Cadas &5 b dmy (s () e Adals 50 &g sl Sl (g el 05l a3 1(%)A8ad) Bkl 4 -3
(%o)Aalall 5ol Tt s o5 el )5l a2 550 s pad 5 AeludB 3l 5 02655 ) da (ki 54S
AY) Aaladd) ) 1okl
100kl s/l o5l =(%)adlall salal 4
Hlall 0 (e psbra (055 280 3 o ale)a sausiall 5 o sanallSl) o sandi gl | shasdll g i) ealie (5 sine 4
L(20) 0 s A aaic (5 sine ol Q5 (19) 0 souedl S 5y Bacluay 5 38 pall ey 58l Granla Jlesinly auzas
oSle) Sl areatll Crus AT Slas) Jdaill (5 jal (23)pspmdrall 5 a5l 5 (22) 0 s0mlisall (21) ) siusdl)
Gydll AlagY 0.05 Adlais) s siwa 2ie Lest Significant Difference(L.S.D.) s.sine (38 J8 JLis) s gang
(24)Bebaall il sia G Ay ginall

AZ8L) g gLl
Gl (e 8 5S) Jiis Al ghal) lilalls ¢ pual) Gl el Liidal dage daall o3 2e3 1(Feils aw)ciladll gla )

i G Ol (2)d sl il (e el 3 (25)Jealall 3L ) a3 (ja g (5 geall eli) 3ol 0k () (525 Lae Apsadl)
O s L sine o) gy b hagud) dlalaa o a gl sall 580 5 o 8 udell Gl U5 )) 3045 (G (alaa) )50 Al sl )
G 1 51 aaled00 58 1 e Lsine aliag alg el andB 57l g5y dawgie el o I3 221600 S il
o) el p 40,87l gl ) o sie culael ) 3 ko) Alabaay 4 lie il and5.23 cilall gl ) Jas sia e
AL Bl 55 Al plaall G sacill Jady o 5lal) Hldil) dlee b agaliall 50 g Al ) g i) 8 saly )
Slaall ‘_’JM\ u\_).uuS\ Leia Baaxta ililasy Lale ‘)M\ e.ué\.\u\ Alaia) o) A LG_AAA 33l ) Cl&.u‘}f\ ‘__‘Jc aalal
O Ba gl G Al jlaa WSl o Jamy asalisll Gy call el g glAl) (a1 AR jlaal AS0S0)
proteases s e il il Lesas ) JSaa & ALl Gl all ey e A asall a3 Ly p sl sl
030 Il @l 3 (26)ekes b LeieliS s Ssesed) )15 Adee 8 Liadl o505 Kinases d8Uall cula il
83l )5 do gl 5 eliaiB Lelaaty (sl LS (e 2 3 Lae Slill dile 1) o jadl 5 ASSuall ualiall ) ghal (8 sl sall
u.udaj\ ‘;ﬂ_\.\ LA.:: ?g_“m:\‘)i é (8)}(6)@ dglae Cela c_‘ﬂ_\.\j\ XY (27):\_11;4 B RN YT c_uaﬁ 4adl o g ’Lg_“\.\mm
Al (aeall

S0y i A el pla ) saly) (A e s Al il Geaed) s (5 o) Layl (2)d sl gl @ Ll
om 1L 969,24 57.54 3345 Aaniy s ) i) Jasi i (A Lgine 5olasdl Aldlaa o 1522150575 o<l
A L g i gyl g Ay g sl (aleal) ey (e A el Cliall Can 8 i€ Jed i i) o L) b 3aly 1) o2a
138 5 4 30 B )5 s st Hlaadl 8 ) e Culaal @IS 5 AaiiDU i yall Jalial) @lldy ol 3 g glal) aludil b Lyl
o) Gl e agiul 3 (16) 5(14)as dilae Ciela kil oda (28)cbitl) plés ) ) o EaY ailiasa ey
kil ¢ 260

S i A 8 yall i) calae ) 3 ) g ) 8 L siea | pls i<l ;e;w\-uﬂ‘ ‘).\S\‘).\u.ud;\d.\]\ i & ekl
JPREV IS5V SOV (I S PA PN a_dax:\ LA.\.\.\ Sl and6.40 gliy) el U laald50 oSl 5 5 axled 00 sal sl
DAy Sl ) i Al e g dalal Aygiee o) Lagin lalaall Ay cia xis Ml au37.00 gla )
Adall 03 Gt 8 gl i) Laa il

265



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

osanl) (el ay ) ¢l Leglalai s il 5 o sali sl 5053 5305:(2)J 53

Tl o Yobatl) i)
e | o, 8
Y da o . [ cantm®r =) R 1- ....
TR ITT600 | 400 | 200 | O ("Aed
41.13 | 45.50 | 44.00 | 42.00 | 37.00 0
44.23 | 46.20 | 45.30 | 43.40 | 42.00 75
44,93 | 45.00 | 46.40 | 44.70 | 43.60 150
1.60 3.19 L.S.D. 0.05
4557 | 45.23 | 43.37 | 40.87 | psaubisll o sia
1.84 L.S.D. 0.05
3 hadl€ 6 AY) Jalgall e Dzad el agat dsa ) o) geay Cle @l A 20T ;(1 Gl g )l Hll sae

ne (A dgiae 2) e Glee o puligll 3805 o (35l @l e Jaa 8 3 diall g A8 )0 Jal gall 5 A 5e el
Ll 9662, 114 sine 3003 days "l g 195,22 dauall oda 8 Jawgie el 15 22L600 S Jaels e il
Oo L Alaal) 038 (5 € Aagivs pall LDAD Sl e afin 8 agualipl) g0 oo Aadli 52l 30 oda ol 3 lasl) dlabeay
Dlaa 3ale AN e i Apoplast e 53l siladl & A G s puel) Sl G 531 ATPase ¢ slall L 3Ll sLie
Gligal H a3 o A AR a6 Aaga 3 ol o4 5 AR las 3ale A 5 Anadl Hydrolysis <hla i Jankis GlIXS 5 40400)
ool (Sl e agiul )3 (A (8) 5(6) ao 4hiie Al o3a 5 (29)ApOPIast (s p sl sl il o i o s gl
UL Gaeall

O nS i A syl i) @ jedal 31 o il ddia b ala) 0 A) S o) Lyl (3)dsas gl (e das o LS
8L ) Ay (3 ylasndl) Hlatlall clally il ) (Al GG ae cile 8l 2o A L gine A3GEA I 1l 42150575 ol
2SIl s Y J=8 awAntagonism effects sabiad & GuiulSll ol A 3l )l o8 judi | 5l 9426.67 517.87
sl e il I ool L JAA-Oxidase <llall (ks Sl ay) bl JMA e Aokl ae pll
Aot )l Bladl g la¥) ac) pall G ddall dae $¥) daisl R3SS sDormancy oSl S s Apical dominance Al
acl ) ) linaligll g cldaall Q) ey Saiat b GanlSl Jad Jaing ol bl b o @l 53l ) o g3 Y
L DL 5 peaedl Sl e agial 50 ol (16) 5(13) gk ae 48) sia militl) 028 5 (30)

bl ol gl @elaly Lsina OIS 38 g ) dda &GSl 5 agisdl S5 Jaladl Ll Al Ll
b e Feli g 55,67 e il saad e el il aala7505ulS 5 1 aaleB00p sl sall (o S i A5 58 yall
0 ) s as ANl & gina o)) (5 kel sl plally 5 g pall L) (e canti el e 52 33le i) aaal dad
bl 8w dll 3ol ) A (25 g e gl o LAY aluds) sl ) & (O gaill alaia g o ganli sl g1

ol (il g i)le il e i Laglalai ) (S 5 o sl ol 580 5 il(3)d 52

(Celig )ele sl ae S 5 5

.. . (AL pLe) ol ol 590 5 g
il Jas .

ST 600 [ 400 [ 200 [ 0 (Al

3.75 5.00 | 4.33 | 3.33 | 2.33 0
4.42 5.67 | 4.67 | 4.00 | 3.33 75
4.75 5.00 | 5.33 | 4.67 | 4.00 150

0.51 1.02 L.S.D. 0.05

522 | 478 | 4.00 | 3.22 | psebisd) o sia

0.59 L.S.D. 0.05

ol yiel & Jganall 5 pmdl) cLull 50l e paeill Lida Lulie 400 Zalall salall 223 :(%)Adlal) 52kl A

83k A (4)d s> (A slarall bl & HLE Y Rgalend) ldaall 33 5 Leia Baae Jal g Sl gail) pui g0 JOA ¢ gzl
oMo daall T sie 231 T 5l aile 600 ) 0 (e S a8y dixd o sl sl 30 53 5l 3y Ailad) salall A 3 4 gine
Ji i) | 5 gl Ll ¥) cilileall alais Loy 33l 80 juind (3 a sanilisall il g sana IS )50 85.949.95 4oy
Ge Jsmall 43S ce Db 31,5V A8 a5 3 ol (il slall Galialaly Gl el a5 1)

266



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

Ay Bl el e Ailadl Gl Al Il b o gauli ol ey Gl 3 Al Bute ) AN A ) 4530 sal
& Anla) 8 gemy uSaly (53 5(p s aall 5 o s 9a¥)  srnsiiall) s AY) il g Baeluay 4y guall A2 Y15 Lo 3O il e
Sle agind )3 8 (11)5(8) ae Aisllae Cisla il a3a (3] yadlad) salall oS1 53 o @l Lol bl L 5 el oLl
L el 5 asall Al

o 3 A8l salal) A Jass gia 8 ) e i€l (350 6 gima 50 3 sa s Liad (4)Jsandl il @oli) WS
223,860 5138 3 sl dlelaal Lol 5 %628.00 ol3ie il sile 150 piulSl (pe S5l vie diall o3¢l Jaus gia sl
S s S A @i e (s AY) cillee 5 el slid) ey 3 a5 o0 301 38 Ca a8
&SI a8 ey (31 sY) st i s Jid g ) sISH A e Jalial) NS LAY oLl qant g Lo\ Jana g B3l 55 il g pall
2l 8 A g anl) Al e agiul 5o A (18)5(13) ae Aditdas ela i) sl (30)Ada) alall 4

el e 502250 5 ssali sl e 722004 00)Ja ) Alebas cidac iy L sine Jalaill il IS LS
Ljlie %44.51 e ke B Aoy Jalall COlelea alama o cllly A8 g8a g 043].33 s Adlad) salall Al 408
RV AN IMNEDY

o L JABlad) 3Ll A 3 Lagll 5 (S 05l 0 5 ,050(4) 050

(%)Zu?\ij\“sq\..d\m I A4S 380
] L e 600( A:gg an zgloﬁs} 0 (el

23.86 26.52 | 24.32 | 22.90 | 21.68 0
25.08 26.73 | 27.03 | 22.87 | 23.67 75
28.00 26.53 | 31.33 | 27.27 | 27.04 150

0.55 1.14 L.S.D. 0.05

26.53 | 27.56 | 24.35 | 24.13 | aomlisll lasisia

0.67 L.S.D. 0.05

& sine mm‘;w\ sl (e a5 Al AaS el Qs ) sae 2ay (1uuem)unjﬂ\ & sina
‘_g UA.}\ ,)-'J-’ Jule LSU A_Jx:j t_vLul\ ‘_g Jm;:d\ st MNiaa sz.\;.d\ (K Az LSJMJ MY\ o4 ‘_g M\Jﬂ\ )m\.t:d\
3 Al A jall 45K e 13a g Sl zaail) 8 eaiall 138 (5 gina b Liadl i lall Ji (e S38)) aial) (aliaidl
A (5 an Jau @ Aasie B Bia 8 (g padll ¢ el o agulisdl ) O (B)dss 4 @l
e Aldrey 45)ie olill9452.48551.86 ,19.63 dwiys il axL600s 400,200 aslisdl 3S) 5 mpenis
N 5 o gpaiall | ghdllS S AY) ualiall 4 e a sanilli sl 5 (g il (5 puaic I Sl Fliag (3 kall) i)
Ladai) 3aiat Vol OMA e s i) 358 8005 (b asalisll 50 il jall & pelaly il a1 0-4 ey Lgasiad 3
aalil &5 ey Sla g sl ) e gl Jumd A o505 gl el 8 dagal) protease s peptidase Jie A ¥
Agmatine s Putrescine Jis 4sbu cilisal JSi (a5 i) ganhy o gnlli sl (i Alls (8 O 3 asa i g 50 oLl A il
sUll 8804 ) Any 485 50 Aalusall 304 55 5ol Bl 5 oo Alae (8 o sandli sl iy Ll i) s 8 Wb jigi A
58 ol Jane 82l 5 40l Cllaanl) gy Lao 3l b Siall 3l ) Ji ) u\)mjusnesuj@}m&\
Glutamine s Nitrogenase ,ATPase a3Vl jusi 4 age asdlisdl o€ o Sad clall & o il
GG L sk g aiall aae 30k 55 (sl & saaall sai Gaat s il sl (A e 55l J) 38 (8 dagall synthetase
Y ol sl Sl i A elalll pe e W) ) aliny (Qllad) o)l il ¢ sl das e (asall O sl el sl Jan
L Sl (10) (7 )4l S s Lal dgiline miliall o3 (3T )bl elall) e Jau) (Ll sl VW G sal e
eklly daiall

13 21231 31l (& G5 sl (5 gine Jans s A L sina 8 CuilSH S 53830 31 O Liadl(B)d 5o el (g graad
4 jlie 9%51.44 Wl die 3355 A el 53 (13l aalal50) a8 Y gems il € 55 00 LS )
Loag 331 Adladll Lapliiiy Apad¥) bl & <l pis Culaa) N o€l 58 N Gl )y a5 jlas) Aldas
Gl o S a8 830 )5 Protein alkinase s Catalase,Ribonuclease ,Nitrate reductase ,Amylase L«
& senall e (s pall QSIS ey o) (30)<nlall 8 4wS) 55 50l 5 Ayl (e Cpm s 5 Camas callaty Laa 5 yall 5
slall Jsan 8 adacbis e Shad 4y el Sall 8 5005 () g2 Lee LIA QLI 8300 ) Lae Hgdall (I (5 piadld)
Caaa g A ’U:\.;}_).ul\ Cay Aalee @@@\J&HM‘MJWFL}A}M#\ \.@.1\)}\ aAhJj daal) 4 GJ\ Gldaall
388 35 ‘_Asud.;“ dahy B oSl Jasny G G 0a ) el aasy Gl Gaa il 4peS (g ohad ABe

267



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

& (15)5(14)4d) Jeasi Lal agiliia il o3 (32)cssad) Cpmos il Candi LS i) o selud il <y g3 58504l)
Ll Gasall 5 geanll Sl

A5 5 pal) Ll Alalaal) Cadae g (GEUSH a saual sall) el ORI (s Ay sine (558 llin 433 Jgaal) (pe eaialy
Slo e Gty " aaleB0.12 il (ssine el il 50 GinlSlly T aaled00 posmlisd) S i
il 23] 2,10 Gl s sina (ol 3 ksl Alabaa Calae ) g (8 B paal) COabaal) gien

cosaad) (el asle) pam s il (5 sine A Lagdalxiy Sl 5 a gl sl 580 5 5 (5)J s
("l pale) n 5l (5 sina

| E— PR sl 38) 53

S e 60(§ ﬂ'ﬁgeﬁmﬁ)ﬁs‘}o (el
29.53 48.29 | 36.84 | 20.87 | 12.10 0
34.88 48.73 | 44.20 | 24.66 | 21.94 75
44.72 45.90 | 60.12 | 38.98 | 33.87 150

0.87 1.74 L.S.D. 0.05

47.64 | 47.03 | 28.17 | 22.64 | asabisd) o sia

1.05 L.S.D. 0.05

Lo 12y | shusdl) (5 sima i) (3 ool 1 Al Guanll s e asulind) () o (Ml pale) ) shasdl) 5 s
S Doaly sl 6 sine daugie (8 asalisdl 315 Gn dasiee B8 sas A (6)d sl ElE Al @l
okl Alebeay 480979, 274 sine 3345 daasiys il ptle 6,83 uaiall 138 (5 ginad Jausia el 51021400
Ribulose diphosphate carboxylase(Rubisco)ties o svall bl ey 5Y a sanli gall udas ) 334300 038 (5 3a
53y o gl il o2 Jenil ATP iy i e s usall ATPaSE 5 Lead 58 53 55 il L3 CO2 i e J 5 pasell
Dstudll (abiaial llaty Las Electron transport s sSI¥) JEsy! s Photophosphorylationas seall 3 jaudll <iyasa
& LeeliS L 55 Ay il A Lelaaiy Hsdall gai (pantd (8 o saligll )50 Gl e @ )S3 ) lleall 40055 3, 5 (4
B Geaad) S e asslisdl G5 O G (34)A) Joasi Lo e panasty 138 5 (33) ) sidl] Lgha s 451811 pualiall Galiaiial
sinal (aliaial b L sina 3l

S A gyl il iy (6 Jsan) ) siesdl) (5 sina b A gina s Aawal 5 a3 ) 4ilal ol s <)) Ll
535 Aoty shudl) (55t Jansie (B Lgine lidl eldly Ldsdsdl @il e 1 iaale] 50575 sl e
s 3 il 8 585l i) Slaaial (& Gl o0 ) 3 pas Sl B sindl) 3345 o) aiL9684.50 518.75
4paS Cans callay La 138 5 Q8L LS e ) 5 3 il Cillae B335 <l a5 ySI 2L 5 55 (e ) ) Laa iy ySiall 438
Dstull Lia g pualial) abiaial 3elS (ha 3 Lae AU ST )3a gai Jlaad LS siladl o Jaa o) SIS siiidll (403 uS
2l Adaiall g aall S A(17)5(14)0 80 b ae Adiall oda il 4iliss (35)

IS5 e Adlgd) Allad) claely | hudll (5 gine A Lsiee |l ol 5 el 505 Jalal s
g Gl gine sty Tl aale]0.61 Al il (s gine ol T aale] 50 oS5 1 aaled00 o sl sl
L aale2 67 iy stuadl] (5 sina il 5 jlagd) Alales cilae ) Gaa 8 A5 jaall COLalal)

onaal) Sl pale) ) siadl) (5 sine b Leglahis GEMSH 5 o galisall 50 55 L, (6)d 52

(luus.eu?)ﬂmﬂ\ & sina ey

CES L e 60(0 ﬂ'ﬁéeﬁ“bj)gﬁ}o (el
4.00 544 | 444 | 3.46 | 2.67 0
4.75 592 | 5.44 | 4.02 | 3.62 75
7.38 6.97 | 10.61 | 6.79 | 5.15 150

0.40 0.80 L.S.D. 0.05

6.11 | 6.83 | 4.76 | 3.81 | poealisd) avsia

0.46 L.S.D. 0.05

268



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

asmali sl (5 sine 3 o Al Byl adi ) sl () (7)Jsam i <yl (M pile) sandi sl (5 sina
" 5il22L4600 5 400,200 08Il die a spuli gl (5 sine Javigie s 3 dlandl 3855 53 ae Lisiea Ll 1 a1
oo Aasli 33l o3y el aale29 B4cihae ) il 3 ) Alabaas 45 jlie il il 456,27 5 52,81 ,39.86 s
o AS) yis a gl gl Galiaiel Adlall AL e AV 038 5 g a5 geay cliil) ) Jiai ) gl ) S0 55 50
sy 335050 Ay 1) ae La e Ciliaal) eaial) (e sl bl o) s 3o )Y asenailly 45 jlae Al Aansy)
) iy s Bl B ) oy 4y bl Gl i Ay g asilialy 35 lie 6 AY) U Y) g il 5 i) il Lol e
il (el 5 3L s e (9) (7)o S s 4dlis il 238 5 (36)48 ) 5l geans (1

0 G OIS 58 A b b ,e)w\-’y” 6 sine Tans gia b el 5l ) (7 520) oI bl i) (sl
caJ m} ,%34.93530 3 dsiyy il 221440.63 A 30,11 ;0 psrlisl) (5 sine o gie Lsine da)) Il aal75
Gy g g_ﬂ_urudAG?, 13 N 30.11 (e pspdlisll (5 sine Jans sia Lgina da)) 153l 50N 0 (e o<l 58 3l
Aayty 4vial) ;‘_).AY\ ) Al ;\).;Y\ (e _paliall d@\}ﬁﬁ@ﬁ@\.ﬁ)&; 150 Al giladl eli 94109.66 33
o8 Lene 55 Lty Lpaliaial Alee Jeusis L) pesliall Cida o Jond S gl e 3€1 58 o o i) ol ginY
s ol Sl e (16) 5(14)0e IS b 4l ) o3 5 (37)a samel sal) L s Ailalll daast) 8 A8l doe Y15 juac
ally ¢ L)

eoaisll (s gina (B Sl y agaligd) 3805 JANN (g dsiee B8 2sa Ll (7)ds0a]) il il
", p2le79.03 sl sall (5 sine b 1 il a3la] 5OCEASY 5 1 5l a2 Led00p sl sl S s Al s jall il cidae
(3 ksl il oLy A o8 jall il (pe el il aala] 6.2 o sansli sall (5 sina oy 3 lia !

osanll (el pale)a sandl sall (5 sine (b Leglalaiy SN 5 o gl gl 3S) 55 lin(7)d 52>

(“at.u.eml)eﬁuw\ G sina ey
O e 600( )A'ch)lgwubj)‘oﬁ} 0 (el

30.11 43.34 | 35.18 | 25.71 | 16.21 0
40.63 62.24 | 44.21 | 32.45 | 23.61 75
63.13 63.25 | 79.03 | 61.43 | 48.80 150

2.11 4.21 L.S.D. 0.05

56.27 | 52.81 | 39.86 | 29.54 | asbisll laui sia

2.43 L.S.D. 0.05

S sine L gia (b (g sine AL il sladd) (5 O (8)d;h o il &l (Ml prle)a spdlSl) (s sina
Apmsiy s "l 22173, 1 20 sl 5 sinal T sie e (0 aakB00) sl sl o ) S8 Gl 3 sl
55 e asanlil) Jamy (5 AN o saudd sl 30 55 A o L sine Al 5 5 sl Alalaay 4 s %77.73 & sine 3L )
bty Lao Lesd daioaad) ol sall (5 oS3 Al 5 43 pa0il) Ala je 5aliy s o) gaudl) Laliil) e dlsilaally g il alll
Sl Al s Aale s (pe 2 Lo et Il LAY (3 685 (3 90 o sanl sill IS IS Lgia g ualin) aliailel
138 5 (38)ps2ull Sl S, Ay Ay lal) o) aadly gl Amal oy 3 iy o2 el alisial ol a s
mallSH (5 gina (g Lsina 315 (ol sal) sl o (e @l el 5 Guanll 3 e (11)5(6)e ) Lal 4ilia

o 385 il Ll ) Al clilal) culae) 31 (8 535 ) sl (5 sine Ja e (8 L gine |l i<l 51 OIS
UL Al 654,381 ke 4y sina 335 sy il aale73,36 ) (5 ginal Janigie e il aale] 50
AV i ) Sl Jasmy il 52004 7.52 2 sl (5 sinal dass sie ol calae ) IG5 lapall) shadall elally cd
CHEASI oy GBS 2 501 (h0 sl i ol Lo ety ISl) DA ey 5 Leelasi) 5 LAY 2e 5355 (5 51a)
il 23a (28)Calmodulingsis » ae 4day s 43 aslee Jigd IR (e o330 silall A o ) 5 583y e
oL g eaad) ‘;11_\4 ‘;9(16)‘9(14) C_ﬂ.u o Aania

ool (5 e (& Sl 5 gl 380 55 G G s Jalsi Jpean o Laad (8)d s (4 i) Cania
93.60 &l psllSll (5 gine S 1 aale]50 (S 51 U aaed00 pgelisall S Adpd el il el
L il 27,75 il o spllSU (5 sina il (5 sl sl elally 43 5 sl il il | o 8, Pl pile

269



2014 / ale /2l aand) - e AU Alaall — dalad) ¢35 S drals ddaa

omanl) (s pile) sl (5 sina b Laglali S 0 el sl 3S) 5 Li(8)J s

(“at.u.euj)w»&sn & sine -y
S 60(() Azﬂc))ewhz}ggﬁfo (At

47.52 67.16 | 53.55 | 41.61 | 27.75 0
56.66 75.69 | 65.96 | 46.91 | 38.06 75
73.36 76.50 | 93.60 | 65.25 | 58.10 150

1.21 2.43 L.S.D. 0.05

73.12 | 71.04 | 51.26 | 41.14 | aseudisall auesia

1.40 L.S.D. 0.05

G sine haugie B 8 Ssiee il A aglisll (55 o) (9)dss @i xSl (Ml arle)a sl (s sine
ssinal hugie el Taald00psmlisl e OSSN daw 3 g emdll psesall b sail
S5 o Lsiee Gling Ay 5okl ddee &l %77.04 Agsiee bl dabyy Ul a3le20.595 susival
Lot Glys¥) 8 o sandi sl 380 535 o) il aile 20,050 samsitall (5 sinal Jaus sia ae | (5311 i 23 LeG 00 sausls sil
sl 8 5l gl el 5eli€ by @l e oyl Lae (s 3lad) Jolal) saly saill i o dulall LAY
O ALY ) Al 5 gl i e ey Lea Ji g 5K a8 5 330 Lede it D5 51K
e (9)5(8)pansl e oo il o2 (365 (39) ks sl Arpa iy (B Ay il (8 SN o ekl (00 9620
2l Gl 5 paeal)

Go DS el 3 o giaall (5 sine o gia (8 RSN 305 O st 3508 2sa Laadl (9)dsas il iy
Adleey 480 957,214, siee 535 dansiys "l 2ale21.05 pspmsinall (5 gind langia o) il aale]50 (<)
L aale13.39  sesirall (5 sinal Jaus sia J8) calac | 1 3 ylagul

a3 A e bl Leanay Bl KN e badlay 4558 Sl AJuvenile buall Glisesn e GinlSl) ey
Chlorophyllasea: 3 lawiis  Jd s oKl daua el e Js3aINADH protochlorophyllid reductase a3
ealiall Cda Sl Lelaa s(DNA 333 O 55RNA elin)lgabudil ¢ 53 LIAN gLl 3l 55 Asanall 038 Jilat e J g 3usal
e Lilss Phytogerontology s alall ey Lo 138 5 diae¥) Galeall s il SWlS 5 AV 3 sall 5 & saizallS
Pentose 3,5 =il Dehydrogenase syl bl dawii 8 550 oS o)) oy @S| ad¥) Ll 3 5Y)
4¢:Li5 (40)Senescence 43 saadll jee 4855 Jsas vie Laa 3 5 gladi y o)A Ribonucleasea: sl s phosphate
I B3 5 DB s e (18) 5(16)ean 5 Le g il o4

O S A b el il cilaefy aseirall (5 gine (& Lsiee ool S 8 Al e g Jalal L
Gsime S S Liw Mol aale26.84 asmiiall ggine ol Pl 50 oinlSl 5 i aaled00p sl sl
(asadl) Calalal) IS5 (353 o A L) (g Al J geaal) o8 il 226,67 o samsinall

el (i pile) spiill 5 sina b Laglala s (Sl 5 o sunli sl 581 5 5(9)J 52

(luus.eml)ww\ & sina ey
CES L e 600( )J.Zégewh;)‘oﬁu 0 (Al

13.39 18.87 | 16.22 | 11.78 | 6.67 0
16.23 20.54 | 18.70 | 14.07 | 11.61 75
21.05 20.74 | 26.84 | 20.02 | 16.60 150

0.69 1.37 L.S.D. 0.05

20.05 | 20.59 | 15.29 | 11.63 | aseisll Jav 5in

0.79 L.S.D. 0.05

270



2014 / (ale /al )l aaad) - i AU alaall — dalad) £35S daaly Aaa

Aol salall dpusi y i) il (A 1 i ale]50 Gl 5 1 axled00p sausisl) 38 58 (e Al sl Al (358 )
Gla e ol Jee 3 Al ol e c o 53 Jsean Al S 5 AY) Ol 45 jlie 400l jualiall (5 gina g
ealiall 03 5 8 a spali sl o2l § S 5y gemy yealiall Galiaial Callaii (3 gall cilileal) Gan)eilall gail s A
Mpail 38 55 ABDe @lia ol A il il e i lase iS5 ) ey 51 (e 33l o bt g il b Lgan ) i
3555 (e Adl ) Alalrall Lapus 2033l Alladl g (o puiadd) saill Ciliia Uy gine s 280 pailSIL i 05 3 )l sl
Les Janiio bl 53 61 3a) o) AT Janalas 3 Lagaladinly easiadle 5 1 5l aala] 5008SH 5 1 5 a2Led00 p sanili sil
ol el (A o gl sl ae (AT sad lalaia

s odlaall

1-Parsa,M. and Bagheri, A.R. (2008). Bean. Mashhad university, pp: 528.

2-Singh,G.; Wade, L.J.; Singh, R.K. and Singh, V.P. (2001). Nutrient management in semi-
deepwater (30-50cm) rice (Oryza sativa) and its effect on succeeding lentil (Lens culinaris) crop.
Indian J. Agron., 46(1):12-16.

3-Sparks, D. L. (2000). Bioavailability of Soil Potassium. In: Handbook of soil walcolml sum-
mered. Press New York.

4-AL-Zubaidi, A.H. (2001). Potassium status in Iraqi soils. Regional workshop on potassium and
water management in west Asia and North Africa IPI. Amman (Jordan).

5-Havlin, J. L.; Beaton, J.D.; Tisdale, S.L. and Nelson, W.L. (1999). Soil Fertility and Fertilizer.
Six edition Prentice Hall. New Jersey.

6-Hamayun, M.; Khan, S.A.; Khan, A.; Shinwari, Z.K.; Ahamd, N.; Kin, Y. and Lee, I. (2011). Ef-
fect of foliar and soil application of nitrogen, phosphorus and potassium on yield components of
lentil. Pak. J.Bot., 43(1): 391-396.

&2 il e gl 5 sl Sliall e sl 5 sl nll (a0 LSSl (550 85 (2014). 00 G 227

201-187:(1)6 b pslall dpe ) 31 dlasa

8-Gang,N.; Singh, R.K.; Singh, R.P.; Choudhury, S.K. and Upadhyay, P.K. (2014). Effect of potas-
sium level and foliar application of nutrients on growth and yield of late snow chickpea (Cicer
arietinem L.). Environment and Ecology, 32(1A):273-275.

9- Kumar, P.; Kumar, P.; Singh, T.; Singh, A.K. and Yadav, R.l. (2014). Effect of different potassi-
um levels on mungbean under custard apple based agri-horti system. Afr. J. Res., 9(8):728-734.
10-Ali, T.S.; Samira, S.; Shakeri, E. and Mirjalili, M.R. (2014). Effect of different levels of potassi-

um sulphate on yield, yield components and protein content of wheat cultivars. Appl. Mathemat-
ics in Engineering, Management and Technology, 2 (3):119-123.
ol i gal Cliia any (8 o gl sall 5 sl Jalaial) 53 (2014) Jha a2 ol 5 e lua s 3l-11
134-126:(1)6 a1 aslall <ol all dlas
12-Taiz, L. and Zeiger, E. (2010). Plant Physiology. Fifth Edition, Sinauer As-
sociates, Inc., Publishers Sunderland, Massachusetts.
13-Khalil, S.; EL-Saeid, H.M. and Shalaby, M. (2006). The role kinetin in flower abscission and
yield of lentil plant. J. of Appl. Sci. Res., 2(29):587-591.
14-Giannakoula, A.E.; lllas, I.F.; Dragisic, J.J.; Masksimaric, V.M. and Zivanovic, B.D. (2012).
The effects of plant growth regulators on growth, yield, and phenolic profile of lentil plants. J.
of Food Composition and Analysis, 28:46-53.
15-Fatima, Z.; Bano, A.; Sail, R. and Aslam, M.(2008). Response of chickpea to plant growth regu-
lators on nitrogen fixation and yield. Pak. J. Bot., 40(5):2005-2013.
16-Sadak, M. Sh.; Dawood, M.G.; Bakry, B.A. and El-Karamany, M.F. (2013). Synergistic effect
of indole acetic acid and kinetin on performance, some biochemical constituents and yield of
Faba Bean plant grown under newly reclaimed sandy soil. World J. Agric. Sci., 9 (4):335-344.
pslall Alae Gl skl algal) caat alall 48 Cldiay Jaall dae 535 Aali) L)) (2013) s clinag-17
219-206:(2)44 el )N
18-Babakhaain,S.; Nasri, M. and Oveysi, M. (2013). Effect of cytokine hormone spray and water
stress on the yield and yield components of corn (Zea mays var. saccharata.). Annals of Biologi-
cal Research, 4(4): 130-133.

271



2014 / (ale /al )l aaad) - i AU alaall — dalad) £35S daaly Aaa

19-Agiza, A.H.; El-Hineidy, M.T. and Ibrahim, M.E. (1960). The determination of the different
fractions of phosphorus in plant and soil, Bull., FAO. , Agric., Cairo Univ., 121.
20-Chapman, H.D. and Pratt, F.P. (1961). Methods of Analysis for Soils, Plants and Water. Univ.,
Calif., Div., Agric., Sci., 161-170.
21-John, M.K. (1970).Calorimetric determination of phosphorus in soil and plant materials with
ascorbic acid. Soil Sci., 109:214-220.
22-Page, A.L., Miller, R.H. and Kenney, D.R. (1982). Methods of Soil Analysis. Part 2: Chemical
and Microbiological properties. Agronomy. Series No.9 ASA. Soil Sci. Soc. Am. Inc. Madison,
USA.
23-Wimberly, N.W. (1968). The Analysis of Agriculture Material. MAFF. , Tech., Bull., London.
24-SAS. (2012). Statistical Analysis System', User's Guide Statistical Version 9.1" ed., SAS. Insti-
tute Inc. Cary N.C., USA.
Dl w2 Aa S 5 ke b ailad (aasie QUS)SY) s all Jualaall #UE) agd (1989) i e S 5iu25
Goall | alall Gandl g Mall sl 551 55 Sany Aaals | 5l 5 deLidall AaSal
26-1P1, International Potash Institute. (2000). Potassium in plant production. Basel, Switzerland.
27-Verma, V. (2009).Textbook of Plant Physiology .Ane Book. Offset. PVT. LTD., India.
28-Lambers, H.; Chapin, F.S. and Pons, T.L.(2008). Plant Physiological Ecology. Second Edition,
New York, USA.
A ge Al Aadal) | el Al 2o and Al dma (e GUS)LAN 4353 (53 (2000). 15 S 5 & IS 29
Sl Jeasall dadla | il g de Ll L)l
sy paall dapall Al Al Akl dae) )l ikl g Aalal) Clge gell (2000).2) s i cilaill-30
6810= An 2l pasdy ) sean 5 alall
31-Marschner, P. (2012). Mineral Nutrition of Higher Plant. Academic Press. Third Edition, INC.
London.
aaall (e Cilial GOl 4 Sl Sl ghat 8 5 se sl Slgal) L8 (2007).Y s, 0Si S 53 je 2 o siadl-3D
52-39:(1)23 e, aslall (3ied dralas dlae i) Sl de 5 ) 3all
33-Prajpati, K. and Modi, H.A. (2012). The importance of potassium in plant growth —A review.
Indian J. of Plant Sci., 1:177-186.
34-EL-Sayed, A.A.; Fawzi, A. and Khalifa, K.E. (2000). Balanced nutrition of lentil: Role of potas-
sium and micronutrients foliar spray. proc. of the 2nd Int. work shop of foliar fertilization.
Bangkok, Thailand, 210-227.
35-Dobbelaere, S.; Vanderleydena, J.; Okon, Y. (2003). Plant growth -promoting effects of diaz-
trophs in the reviews in plant. Sciences. 22:107-149.
36-EL-Fouly, M.M. and Abo EL- Nour, E. A. A. (1995). Registration and use of foliar fertilizers in
Egypt. pub. N.R.C. Cairo:1-5.
37-Wierzbowska, J. and Bowszys, T. (2008). Effect of growth regulators applied together with dif-
ferent phosphorus fertilization levels on the content and accumulation of potassium, magnesi-
um and calcium in spring wheat. J. of Elemental. 13(3):411-422.
38-Barker, A.V. and Pilbeam, D.J. (2007). Handbook of Plant Nutrition. CRC Press, Taylor and
Francis Group, LLC. Boca Raton, London, 234-367.
39-Johnston, A.E. and Milford, G.F.J. (2008). Potassium and nitrogen interactions in crops. Potash
Development Association. PO Box 697, York, 32 5WP, UK, 2-16.
264 o2 A ) jae Ay ) s iealall G lae ) g S pe Sl L sl s (2007) L2l 22 < 53)-40

272



