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Abstract

This study was conducted in the lath house of Horticulture and Landscape Gardening
Department, College of Agriculture , University of Anbar for the period from April to
December 2021, to study the effect of foliar spraying with growth regulators of
Forchlorfenuron and Gibberellic acid in the vegetative growth and chemical content in
two years old of Washington navel orange transplants and budded on rough lemon
rootstock, the experiment included the foliar application with forchlorfenuron at four
concentrations: 0, 4, 8 and 12 mg L? which symbolized of FO, F1, F2 and F3
respectively as well as spraying with three levels of GA3: 0, 25 and 50 mg L which
symbolized of GO, G1 and G2 respectively. A factorial experiment was conducted
with Randomized Complete Block Design (RCBD) with three replicates for each
treatment, the results can be summarized as follows: the two factors of study affected
significantly in all of the studied traits especially the foliar application treatment of
forchlorfenuron at F2 concentration and the spraying with GA3 at a concentration of
G2 where achieved the highest significant increase in the secondary shoots' number,
number of leaves increment, leaves area, dry weight of vegetative parts, shoots
content of total carbohydrates, concentration of nitrogen and total chlorophyll content
in leaves which gave values reached to 5.94, 4.79 shoot sapling™® and 95.83, 80.62 leaf
sapling?, 34.12, 30.68 dm? and 87.62, 74.79 g and 9.12, 9.00% and 2.51, 2.50% and
1.44, 1.40 mg.g* fresh weight respectively for both study factors, while the control
treatment recorded the lowest values for these traits.

Keywords: Foliar application, Cytokinin, Gibberellic acid, Citrus.
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Table 1 Physical and chemical properties of experimental soil.
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Bl Jara A Lagi Jalailly éldyial) (aalag Forchlorfenuron Ju 8)sl (il 580 2 Jan
AU Jighly 23 B

() Al £ 2 J1 sl A Al 3N Jaa (FALG g ) 45 g £ 8N a3e B 3L Jaa
. 1 il aila (G) o) Gaala il i aile (G) dld sl paala  Forchlorfenuron
F J.'-“:u - E
g G2 Gl GO F) G2 Gl GO 1;32,4‘
10.16 1354  9.82 7.12 2.89 3.33 3.00 2.33 FO
1155 1465 1123  8.77 4.17 4.00 4.50 4.00 F1
1250  14.87 12,60  10.04 5094 6.67 5.83 5.33 F2
13.90 1628 1395 1148 461 5.17 4.67 4.00 F3
i ‘
1484 1190 935 EZ) 479 450 392 (G) s
GXF G F GXF G F L.S.D.
N.S. 1.25 1.45 N.S. 0.83 0.96 0.05

Table 2 Effect of foliar spraying with forchlorfenuron and gibberellic acid and their interaction in the
number and length increment of shoots. The number and length of shoots increased as a result of
spraying with forchlorfenuron, especially at F2 concentration, which had a significant influence by
achieving the highest values being 5.94 shoot.sapling and 12.50 cm. The same table revealed
significant variations as a result of foliar application with gibberellic acid, especially at G2 achieved the
highest values amounted of 4.79 shoot.sapling™® and 14.84 cm, on the other hand. The interaction
between the two growth regulators had no significant effect in increasing the number of secondary
shoots and main shoots length.
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Ay gl dalually @Y s

(P 48 ) ol) daliaal) (FALLG 43 9) (31, 0Y) 2 A BaL 3 Jae
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2 o F

G2 G1 co B G2 G1 GO - 5 pila
20.19 23.75 19.56 17.25 41.11 50.17 42.00 31.17 FO
26.59 29.83 25.86 24.08 64.00 71.00 64.33 56.67 F1
34.12 36.19 33.79 32.39 95.83 113.00 91.17 83.33 F2
31.59 32.95 31.84 29.98 81.33 88.33 80.50 75.17 F3

i .

30.68 27.76 25.93 ?g) 80.62 69.50 61.58 (G) it

GXF G F GXF G F L.S.D.
3.11 1.55 1.79 14.89 7.44 8.42 0.05

Table 3 Effect of foliar spraying with forchlorfenuron and gibberellic acid and their interaction in the
leaves number increment and leaves area. Foliar application with Forchlorfenuron at F2 concentration
was significantly excelled on the other concentrations by giving the highest values amounted of 95.83
leaf.sapling™® and 34.12 dm?. Spraying with gibberellic acid led to a significant increase in both traits,
where the concentration of G2 achieved the highest values, which amounted to 80.62 leaf.sapling™ and
30.68 dm?2. The interaction between the two study factors revealed its significant effect by achieving
the treatment of F2G2 the highest values for both traits.
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Ay daluw ) Lhlhel lin Lad Ligina caia) Al cBlbadl) gy e F2 o)l dlalae g )
daall o3 i)y WS Paws 20,19 carly dalis il FO dlalaall cijell Lo 2oy 34.12 caaly
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uml.:.a 2\.3)&\ C‘Uu‘ Iy k! 153} ui %) (40) LREY 9 & C._‘ﬂl\l\ sda il LS «CPPU ?.La.\m \.@.&J Qe
Coelil 53 (39) ae ity (Lisine 48y0) dalud) e Slmd @hsY) 2 saly ) ol B eyl

) Gmalay Bysl Gill die gl HladY A8 daliag gV dae dugiaa 52L) 4aily
Jo Gl dais (gradll poanall Gilall (il (A dagine Cligyh d9ag 4 Jsaall B il e LDl
I COaleall Gy Luld o2 87.62 il dad ol Lgilhae s F2 dliladll iy 3 Forchlorfenuron

FO5 F1 F3 cdlebaall o2 50.965 61.90 69.39 cialy b cilace 3 Ligins lgiy Lo i
sl dad el G2 il s 3] ddall s3a 6 5aly) clibyual) melas Ayl (1) el LS caitlly
59.185 68.63 il i Saws 3 GO Sl & G1 S5 (gyine Gy o a2 74.59 cialy il
el G2xXF2 alelaall a3 ddall 038 8 (goinall o Auhall e o Jalull oSy caulills o2
G5 ) GOXFO dlabadll cilais (s 8 cBlalaal) Lk Ll (gpien oy oo 95.64 iy dad

o2 41.54 &y (grmall g gendll Gils
Forchlorfenuron 1L )il (iUl (gginall i) i) cpid o g KU cge 081 (gginad danills L)
b COlleall Ly Lald %9.12 cialy duws ol lgilhae L Lsina F2 dleled) cisin 3) diall s2a b
dadi Ligien (B f a0 Jsaall Gy FO Alabedd) vie %8.71 caaly Al Loy (S culS s
oy Lo Uis 3 Ligine Lagin Lo Wlias o) (lll G115 G2 (jtilelaall Lo clilyal) (imalay dlaledl)
OS LS %8.71 il A GO dlalaall lgilass Gas Bl (o (g5ine Gy wlmll %8.96 5 9.00
%9.32 <y duws o) GIXF2 dleleal) s 3 dacall 028 & (gsinall o Ll e oy Jalul

%8.58 il sy g g U (gsina 1 GOXFO dlalel) s o &

cilall O3sl) 2 Lagy Jalailly dlpal) Gaslag Forchlorfenuron b 8,sh (i A4 Jeas
Sl sl e g (Geinag (Gpadl) gganall

(%o) < a5 SN (e £ Y (5 giaa (p8) s radll & ganall dilad) &35l
(F) s L Al aile (G) il uall paala i - Al pila (G) e pal) paals Forchlorfenuron

* * (F)

G2 Gl GO () G2 Gl GO Ll pila
8.71 8.89 8.66 8.58 50.96  60.45 50.90  41.54 FO
8.84 9.10 8.78 8.65 6190  63.45 68.50  53.74 F1
9.12 9.16 9.32 8.89 87.62  95.64 85.87  81.34 F2
8.89 8.86 9.08 8.73 69.39  78.82 69.23  60.12 F3

vikd :

9.00 8.96 8.71 ?g) 74.59 68.63  59.18 (G) AL

GXF G F GXF G F L.S.D.
0.20 0.10 0.11 6.71 3.35 3.87 0.05

227



ISSN: 1992-7479 E-I1SSN: 2617-6211 2022 <1 2223 20 e dye )3l aghell L) dlsa

Table 4 Effect of foliar spraying with forchlorfenuron and gibberellic acid and their interaction in the
vegetative dry weight and shoots content of carbohydrates. The foliar application with Forchlorfenuron
at a concentration of F2 has achieved a significant increase in vegetative dry weight as well as shoots
content of carbohydrate through giving the highest values amounted of 87.62g and 9.12%. Spraying
with gibberellic acid affected significantly the two traits where the level of G2 achieved the highest
values which amounted to 74.59g and 9.00%, moreover the interaction between the two growth
regulators revealed a significant effect by achieving the treatment F2G2 the highest percentages for
these two traits.

sl Jalig 88 ) g1 (8 sy SU dgiall daniilly (gyadl) gganall Calall (sl 821 e gm0 S8
aey (2 dsaa) ) Jshg aae salyy i (slly saill obier dalaall e Aailil) DN (gyuasl)
Lt b oelld GalSaily Y (3 digpslsl (ssime al ) Aila) (3 ) Ayl dalesdlly GhsY)
Basgll Jiay (63 Ayl & Jiadll COp 1 il 5015 ) (251 Lae WieliS oy Aswall i) dolee
bl (b LAY el S Lad lsY) sad (8 leie ein Jasion ) (26) haagsSU elial Ll
Lage Aslall ehal) el 8 gt Gaildl) (380 Las lasaly gl 3 agead odalls ladly g 8IS bl
o3 i) ¢(37) ) salll (e Alle dawst (K5 @S (Gpumal) g genall Gilall Gl 83l ) Aally
L) ) ol 8 CPPU saill alaiay M Civa il adlid (i) ol oe (25) sany Lo pe il
(4) & pe 35 LS cihangn <) e g 81 (gine o Db (3hs¥) 3 Alad) Salal) A b Agies
Joldaiall ol 3 ¢ 8 han oSl (ggina e b (gpndll g ganall Gilall (3l () Ly o)W
& Ligina B2 4anils Cyglil ) (8) ae wiagly (Thidiazuron sl aliies (il vie Lgies dl3j) 8
paalas sl Gl v muswepgilly dabguglbegpall lal g8 chamsnSl dgiall dul)
sl JlasY bl Gmelas Byl G 0 aginhs gl iy Cus (3) ao Liad i LS eyl
b g Sl e Wsine e Db GhsY) 8 Alal) saldl daws B Lgies Bl ) ol B panyd) i
o dlaleall dagm caly))l B GBhY) B Geg sl Lglal) Al of 5 Jsaall @l e s
Gl i el el cDlalad) 8 e Lgina o @M F2 5550 WY Forchlorfenuron
S Wsalls gl ool LS FO Sl xie %2.38 caaly ) cpmg il dues o) <l s 8 %2.51
sgiaall (ggina By 4nly %2.50 2ialy duss G2 (il 3 3 (1)l Gligieas 5l elldg Ligins 50l
on dalall gl ol %2.38 5 2.45 Laadie (g ill Lgial) duatl) cialy 3) UQ gsiasall &3 U1
oS s 8 %2.55 caly s el G2xF2 dleleal) s 3 ddall 028 3 Lgine duhall Jlele

%232 caly Al GOXFO dlaladll vie (g yull dous Yy
alaal) daiis 331 (3 Jabg pslS (s5ine 8 Augina Cligj dgng 4313 Jyanll 8 mibull (pe JaaDlg 138
Gina Lsina lgby Led alids oF ) F1y F3 (F2 cBlilad) s 3 Forchlorfenuron L
dlaw (ggine S oo e By Al (b s Tae aile 1.385 1.38 1.44 &l Jdy sl
G 8ab aie i eyl (ymalay i) Gty L Wl cggila (ryg Tag pile 118 &l (53 FO dlalaal
Obileladl e (s5ina sy (5l 03g 1ot aile 1.40 cual ded el G2 dlalad) citin 3 daall o2a
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(il (k03 e arle 1,315 1.33 cuady Lo lilas 3 ULigina Laghay L Lalias ol ojalll GO 5 G1

Qs sl (sgina el G2XF Alalaall it 3) daall 038 (8 Ligine Zudpal) e oy Jalall 5 LS

et pale 1,12 &l 53 3hY) b Jig oSl (sine i OIS cn 3 pob 03y e pale 1.57 &l

.GOXFO daleal) 2ic g3k ()5

Agial) Leill b Legi Jalsilly clyal) aalag Forchlorfenuron Ju s () i § Jysa
(b Qs Tp pida) AL (gl (e Wlsiaas GsH) (B gl

GJg b arda) (319Y) (B Jidgelsl) (g gina

B10Y) o g Al 4 gial) Al
(s Gl (2 e g Al 4 gial 4
(Fys  “RALG)dalvada g U de (G) el pada F°f°h"z;f)e““r°”
G2 G1 GO ") G2 G1 GO 1- 3t pita
118 124 119 112 238 245 238 232 FO
138 157 123 136 243 250 244 237 F1
144 141 150 143 251 255 253 245 F2
138 141 141 134 245 252 245 238 F3
s ‘
140 133 131 0 250 245 238 (G) s
GXF G F GXF G F L.S.D.
1.12 0.06 007 0.05 002 0.03 0.05

Table 5 Effect of foliar spraying with forchlorfenuron and gibberellic acid and their interaction in the
leaves content of nitrogen (%) and their total chlorophyll (mg.g-1 fresh weight). The foliar application
with Forchlorfenuron at the concentration of F2 achieved a significant increase by giving it the highest
values which amounted to 2.51% and 1.44 mg. g* fresh weight. Spraying with gibberellic acid revealed
a significant increase in these two traits, especially the G2 concentration which achieved the highest
values amounted to 2.50% and 1.40 mg. g* fresh weight. The interaction between the two factors
showed its significant effect by achieving the treatments F2G2 and F1G2 the highest leaves content of
nitrogen and total chlorophyll respectively.

Ladysd () agmy B gaill abiiey dlaleall Aol g il paic e GhsY) i 8l G ()
5alijs Lags Alalal) Aawal) olaily clall 3 48030 jealiall (Uil ASmg paleaial jubad 3 el
Gradll saill Gty 5l & bl lale 556 ) ) asm of (a5 LS (19) GhsY) 8 xS
gy peiall sai (B lghe ad dasticn () (4 Jsan) Anhawsa Sl alsall sl @l Lali)ly cBlaall
B Ol 3aatl (1 dsas) Aol b Les Blsiall 400000 yualiall Galaied Aol dsl)
DRl ) a3 sall aliie (yoll (i) Aain 30 (8 g sl (ggima 8L Al Ll bl
NADH-Protochorophyllid sl didled hawis A e dig sl (ggaal) olill jaaall il gilid)
Laa Gl s e Jg3ed) Chiorophylase ail dlles i & cilidyll e0 Dlad reductas
AN AN a3 Aaba) Jlale i ) Laad cud) (e of oSy (415 37) g0
Porphyrin fing sl ddls oly & Jay @3 (5 san) coms il e 1Y) (ssime Lapal Dl

)l Jansgiall gall WA & 3sasall Gang il 0e %75 ) A ig sl dra S (8 LaluY)
Qg o<l (i 231 3 (2) il g bl oda il (365 29) slpadd)l landlll dxise (sS
L ae witly LS «CPPU 1L ()l xie Olivette Noier ciia cuiall ag S Ghsl 8 comg siilly S
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