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Effect of pinching and spraying with Gibberellic acid and Zinc on
growth vegetative and flowering and root of plant Geranium
Pelargonium hortorum L.

Abdul- Razzak Othman. Hassan Thiaer Yassin Khudair
*Noor YassinAbdul —~ALWahed
Department of Horticulture and Landscape Gardening . Faculty of
Agriculture. University of Basrah. lraq

Abstract

The experiment was conducted at the Cloth House . college of Agriculture.
Basrah University. during the growing season of 2012— 2013 Garmat Ali Campus .
the objective was to study the effect of pinching . and spraying with Gibberellic
acid and zinc on growth vegetative and flowering and root of plant Geranium. The
experiment included 18 factorial treatments . which included the interaction of three
factors. pinching (pinching and without pinching) spraying with Gibberellic acid at
concentrations (0.150 and 300) mg.L-! and Zinc element with three concentrations
(0 .30 .60) mg.L-! The experiment was conducted as a factorial experiment with
Randomized Complete Block Design (R.C.B.D) with three replicates, each
experimental unit consisted four plants. The results were analyzed by the analysis of
variance and the mean values were compared using the Revised Least Significant
Difference Test at 0.05 probability levels.

Results showed that Pinching caused a significant increase in the total leaf
number , leaf area and phosphorus percentage, while Non Pinching treatment
significant increase the flowering stalk and the number of florets in the inflorescence
and potassium percentage ,while there was no significant effect of the Pinching in
increased number and the main root length. Spraying with GA3 at concentration of
300 mg. L-' caused a significant increase in leaf number, leaf area, flower stalk,
nitrogen and phosphorus percentage in leaves, while spraying with Gibberellic acid
at a concentration of 150 mg.L-' gave a significant increase in the potassium
percentage in leaves, but it did not appear any significant effect of spraying with
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Gibberellic acid on the number of florets in the inflorescence and number and the
main root length. The results showed plants treated with zinc at a concentration of
60 mg . L-! gave significant superiority in the leaf number, leaf area, height of the
flower stalk, number of florets in inflorescences and nitrogen , phosphorus and
potassium percentage in leaves . Also there was no significant effect number and
the main root length. The two and three ways interactions in most treatments were

significant in all studied characteristics .
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5.292 0.5730 2.123 48.8 7.43 11.075 22.130 6057.0 56.85 60
0.526 0.0221 | 0.139 ot 2.33 0.828 0.718 | 712.1 3.234 R.L.S.D 5%
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2014 G ad) (ualiad) Alaall due )3 4 glall 48 o<l) dlaa
bl 5 dallg s AN g g padll galll cilia (any B Cpea A1 g il aal) (aalag (1 g Asalill dadl) Jo jil & idal) LAl (5) Jgaa
25 )

A g yaal) ldal) O alzall
44 sall Al ) | Lgdldad) | Jsh se | @mlae | Jda dob | daledl e i Sl | L
pamlisdl Ga | Gedagiall | cpng il g | sl sl 3505 8 ) 351 48,5l GsY) | Gpa Al | paeay | A
B A | (Fosidll | G A | Al 4wy )l Fay ) o)l (Pes) S Polaale | eldpmll | 4l
AlsY) () | ke s (=) 85
(%) (%) L Leils ol
(%) .
1.177 0.3727 1.660 475 6.70 10.490 17.847 2248.0 | 43.54 Ja B
3.467 0.5147 1.193 50.4 6.84 11.457 17.847 3282.0 | 48.50 30
3.743 0.5050 1.670 57.7 10.58 12.400 23.357 2784.0 | 50.71 60 s
L
1.677 0.4140 1.553 53.7 8.58 10.830 19.343 3192.0 | 45.37 150
4.243 0.4537 1.170 45.3 7.51 11.763 20.877 4537.0 | 47.13 30
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4.890 0.4933 1.863 38.0 8.75 11.793 23.897 3676.0 | 55.23 60

1.413 0.4520 1.803 48.9 6.55 10.440 19.447 6217.0 | 52.19 Jha 300

4.507 0.4993 1.447 39.8 8.70 11.753 19.907 6893.0 | 50.42 30

3.380 0.5220 1.937 44.2 6.54 12.857 22.553 6128.0 | 54.93 60

4.133 0.4940 1.430 49.6 6.71 9.713 12.847 2207.0 | 46.88 e Ja

5.150 0.4250 1.877 41.8 8.07 9.607 17.933 3299.0 | 50.13 30

5.263 0.4857 1.947 38.4 8.28 9.963 21.903 7890.0 | 52.13 60

5.503 0.4993 1.840 46.0 6.95 9.903 13.663 3104.0 | 53.43 S 150

5.270 0.4877 1.570 42.0 8.54 9.417 18.540 5165.0 | 48.77 30 L
5.693 0.5107 2.123 38.9 8.11 9.453 22.607 5877.0 | 55.32 60
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4.843 0.5310 2.110 335 8.19 9.277 19.133 5130.0 | 50.74 S 300
4.877 0.5947 2.293 35.9 7.61 9.243 20.457 6999.0 | 50.49 30
6.077 0.6240 2.310 53.5 8.32 9.293 21.707 5987.0 | 58.77 60

0.744 0.0313 e 21.7 3.30 1.172 1.015 411.1 1.86 R.L.S.D 5%

16




2014 GG aa

n“ % [\l

) e taal) Ao 3 o el A B o< A laa

Jalsall & 3aad Laby ¢ 2am 6946.0 aaly 48 5
Gl yaall (ke A sl el clilall 4 5 30
60 S Calally b jilaale 150 S
libels ¢ aw 23.252 &l Jsb Sl 5l aale
s Sl Gaeday (i Al S e
e S il aale 60 S i Gpea Jall 1
TR 55 b 11,182 &b <l 3l e
Lan el 1)da 943 & Heda Jsht
cadsy by Gl atlll Gl @
Opaally T laile 300 S5 el
O dasie i Lol Tl 60 S
Galy Hsaadlly 2123 cwly s il
OGS pls ¢ 5,292 aly asanlisdl 0.5730
Il Cpealalle (il bdl o Jalall

i, Al saall Jsha A L sina

Al b ,dl @ sl Jadasl) calily e aad
O a5 Sl puad) (aelany (5 ) 5 Al
il a5 € 3 Ly gina il (5 Js2s)
CIA GYEN |V SRENR G O S [ W PPN |
60 =S iz (i lall 5 1 ke 300 -5 s
58.77 &L 31sY (e 23e - SI T 51l aale
s shaadl) (e Ay e A e el 48 )
ool gl (e 4 g0 A e 50,6240 casly
bl cuae | 3¢ 6,077 <aidy Sl L)l 8
I el ) amalay ()5 al g dda g Rl e
are A5 aale 60 S S (el
el 1532 10.58 &l sl A I ) 53
Lol aw 57.7 s o At ) a3 Johas
S ad (5 Ada s jaall cliball caB i ¢
DS G Al ) s Sl pal) s
7890.0 iy 48 ) 5l Lgtialusa &1 il 2le 60

17

) il G el g el (e 5,266 5
T pale 150 3-8 s el ol (amalay o
el J sy Ly sine dpalil) gl o 85 o )
A Lain ¢ o 21,372 il o2 4 0 3 Ll 58
Sl il (aala (il da 8l G Jalaall )5Sy
il pshall Jsdagare b (gyina yils

ey

Al oyl o il Jadatll iy e daadl
A OS (3 dsaa) e laldly a0 5 Al
s Adag el e il oy G gina’) 5
sk oSl crbel 1 51 a0 60 58 5t
Cualy Al A 3l Gl sl Sl s § sae 5 dals
¢ 1358 5855, 8,8 5 12,350 5 o 23.269
Gy il A e g el el sl &y
sae 4 L ginal” 51 axke 60 38 5 a1
e Ay siall Lt s A8 ) 1) Lgtinlna 5 Lgdl ) f
) BIsY) (B sl gl 5 siusdll 5 o g i)
6585.05 el 4 §,,5541 < sl
Sl e 56785 0.54015 2.127 o
O AL i 5 G daladll Sy a1,
L)l Haall Jsdagare b s gine il

e,

sl LA (4)dss A bl el
O Al 5 Gl pall el (GON G Jalaill
aalay A5 od el Glilall cala 3 alaatiiwl)
L plaale 605 il aala300 S i <l yuall
&b 55 31,5V e 220 ST 0 S (e A
Gl Al i) @ aa ¢ bl 4d ) 5 56.85
Folaale 300 S,b cllpmll (aday
dalie S T il aake 30 3 cpea il



2014 RN (A { IR | el

) e taal) Ao 3 o el A B o< A laa

-73:(2) 38 wdl N del )y ddas Jacq.
.82

Al sl | 2005 aess Ji ¢ Sl -5
IS5 b A mala ol g Sie, AdAA

Los - Gslaall Aadas el ) 3l

«3laall 1962, ‘r'u'd\ e Bba ‘_,_\a_d\ -6
A_F‘JSH ;\_’.\H\ SZ\_AA.AM SJ\JY\ :\_’_\L.A

0yl alany

52 2013 .o s iy el 3R -7
GA3 el juall (adla saill plaia yils
& GROMAX  Jiadl (5 sumal) Slasall
a3V s il saill Clia (g
. Tagetes erecta L. -4l ol
&3 S daala dlaa

125-119 1(1) 11 ¢ 4zalall

Sana Jojadl due 53 e adla ¢ (55101 -8
ol Jidatg aeai 1980 | Al ala
Acbbll il b dwuge Al )3
Bl Jeasall daala ¢ il

1982 35 galgll ae ¢ w11 -9

Lndlae (AU 5 J Y16 sall | coll) A0
Erall g i all oy el 550 350 dla
L 3 yall alal)

Al ve s (o g i Jale ¢ el - 10

bl ass g Jildall | 1982, s

, Joasall Aralas il g dellall il s
Nt

LF\S;}\ 3 gana JOUa ¢ dasa Al eodaladl =11
oadla 5551994 | 28 kY jlac

Alaladl) g 3da g 8l e LN & 3 P
b 5ipale]50 3—S b el pall (el
bl b 5 9 aale 60 5SSy s YA
Calael s ¢ o 23.897 & 53 4 0 3l Lelol sa
iy g Agalil) Lgaad oy 5 ot il sl
"l pale 300 S syl aal s
sre S5l aale 60 S S (pea LAl o
Faa )6 s 5 12 .8574L A ey )
Lill 8 6 sina ils DN Jalatl Sy a5 ot

C O s Al e 4 sl

JJL'AAS\

<l ga 46l 2000 . et il cany ol -1
A el Slad) de) ) 3l calandadl) A gl
Z\:ut:d\ :\.’_}H‘ c@)‘,ﬂb ‘),.:’uﬂ

)AAA-EJAN\ U_l‘};_\ﬂu_.q}sj\ )SJAX|

oo sl daal Msa g deaa Ciu g ¢ @L'A}ﬂ -2
prlaill 3 ) 55 ol A Jols 1988,
Gl | Ao daala, alad) Sl Al

Al 2010 @l s ) ¢ a3
G- i paldiue (i)l g b il
i) (82 el) H e Bl G sl
Dl Sl (5 a5 (5 )adl)
itmale AL, . Matthiola incana L.
)2l | 5 eadl dadla | de) 3N A4S

a8 (m Glems ¢ e Jlas (281 )01 -4
L al s 2010, el e aalu
N 3 s gyl el

Zinnia elegans <l s Hla )




2014 GG aa

n“ % [\l

) e taal) Ao 3 o el A B o< A laa

ies Bl draneyrseaallae 554
Ol des e g JalSdali g ad (galel
sl g sl A el el A

Al jandy ) seen

kel e al ) ¢ ali dasa (xlla 17

Ao (el A wnag e rwas

px e sl Blall ale 1980, S

dadls, galall Eaall g lall aalaill 3 ) ) ¢
Gl e

o—aliall | 1991 e Bda ¢ (salac - 18

3y, A dada Aol )l A s all

Al M A0S ¢ aladl sl g Mall gl
LGl

Gyl A5y 1975 e Hudiule- 19

PRGN EPCOIEDEY B PNy B SEN ENg |

8adl daals daidas 1985 ol sh
Bl

¢ é\)}d\
. Dvornince , .1965. Locralipractice

E-Didactisiped
agogica Ducureset R . S 21-

ampelogratic

.Romania (C.F.AL-Rawi, 1994 M.s.c
.thesis Baghdad University , Iraq).

19

S o Hig gad e il pall
1(2)26 « a8 ) A ) Alaa o gl pual)

.48-37

4,323.,1989. (pwa Joald ¢ Cilaall 112
¢ Az daadls ASal) cuy Andaill Gl

Gloall | galad) il y Jall aidal) 5 ) 3 5

gl a5 (s Juald clauall 113
i AL N i 5852003
= sl 350 paliiineg
Dianthus caryophyllus . Jai ) L)
Calyx splitting (<< )il 5 jala s L
1 (5)34 ¢ A8l jall de) ) o glall Al

.64 — 57

2852004 . m M daa) (sl - 14
0 ARl ualiall (amay (1) 5 Bl
Gl el (a4 ill 5 sl cliiall
Aa okl sl (e (pia b 8 Allad)
ks daala del ) I A o)y 4 i€s
3l

e raal s 5l ik gibea- 15
oaliivun g i peainy (30 51,2012,
(Glycyrrhiza sl Goe Hs2ia
25 g mall il SAglabra )
(Iris xiphium SesY) os 1Y) Jeady
cdgel )0 pslall (B A Y Asdll L),
137-127:(1) 8

Al Gl iy sy ¢ (i -16

Laneien i il baglpe b 1085



LGN

2014 <

n“ % [\l

) e taal) Ao 3 o el A B o< A laa

27-Paridaen, 2009.
Investigating the use of plant

Annieka.

growth regulators in New

Zealand and

Australia Australian  University
Crops New Zealand Study Tour

Project Report.

T.2004.Geranium

robertianum L.

Richard , J.
Pelargonium
Biological Flora of the British
Isles, 28-

Journal of Ecology, 92:537-555 .

29-Salunkhe, D. K . and B . B. Desai ,.
1984 . Postharvest Biotechnology
of Fruits . 1(Chapter 9): 65-67.

30-Wareing , P. F. and 1.D.J. Phillips .
1983. Growth and Differentiation

in Plants. 3rd ed.,
Pergamon Press, Oxford,
England.

31-Waters,W. E.1965.Influence of
nutrition on flower producing |,
keeping quality, Disease
susceptibility  and chemical

composition of Chrysanthemum
morifolium . J. Amer. Soc. Hort.
Sci ., 86 : 650 — 655.

20

22- Hopkins , W.G. and N.P. Muner
.2008. Plant
Physiology . 4th edition, J.

Introduction to

Wiley and Sons, U.S.A.

23-Menhnett , H. R . 1979 . Effect of
growth retardant Gibberellic acid
Indol- 3

on stem extension and flower

and -acetic acid

development in pot
chrysanthemum  Chrysanthemum
morifolium Ramat . Ann . Bot .,

43: 305-318.

24-Mousavi, S. R . R. 2011. Zinc in
crop Production and Interaction
with  Phosphorus.  Australian
Journal of Basic and Applied

Sciences, 5 (9):1503-1509 .

Murphy, T. and J . R . Riley. 1962.A
modified single solution method
for the determination 25- of

phosphate in  natural water
Analytica Chemical Acta, 27 : 31

— 36.

26-Page , A. L.; R.H . Miller and
Keeney, D.R .. 1982 . Methods
of Soil analysis Part 2, 2nd Ed.
Madison Son, Wisconson, U.S.A.
PP.1159.



2014 AN Al eal—d) A 1aal) 4 J‘“J«mc" A Bg<l)d__laa

N1



