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Response of okra plants (Abelmoschus
esculentus L.) to foliar spraying with

naphthalene acetic acid and cyclocyl
*Dr. Miteadi Bouras **Dr. Fahed Sahuni ***Dima Kharmashow

Abstract
The aim of the research was to study the effect of foliar spray okra
plants (Abelmoschus esculentus L.) with different concentrations of
naphthalene acetic acid NAA (25,50,75,100 ppm) and cyclocyl CCC
(400, 600, 800, 1000 ppm) on the parameters of flowering, fruiting and

production growth .In the study The experiment was using okra (local)

variety, and , based on complete randomised design.

The results in flowering showed the superiority of spraying with
CCC in the number of total flowers were recorded when spraying with a
at 600 ppm (116.1 flowers/plant) ), including (64.9) flowers on the
branches and (51.6) flowers on the main stem compared to (94.1
flowers/plant) when spraying with NAA at 75 ppm ), including (56.9)
flowers on the main stem and (37.2%) on the branches. In the fruiting, the
number of total fruits on the plant also increased when spraying with
CCC at 600 ppm (108.6 fruits/plant), including (57.2%) on the branches
and (42.8%) on the main stem, while a lower value was recorded at
Spraying with NAA at 75 ppm (85.7 fruits/plant), of which (59.4%) was
on the main stem and (40.6%) on the lateral branches. In the production,
the highest values were recorded with plant production (1399.8 g/plant)
and a high production efficiency of (69.9%) when spraying with CCC at
600 ppm compared to (874.1 g/plant) and an efficiency (51.7%) when
spraying with NAA at 75 ppm.

Key words: Okra- Naphthalene Acetic Acid (NAA) - Cycocyl( CCC)- flowering indices
- fruiting indices- production indices
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CSar el il g3y of e [16] ) deasi b ae i) oda G35
At oo iy Apasll ae bl S deju o desy pPM 600 385 JssSend)
Dbl Ao i Gy gaill Sy Sl
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022 s CCC 1) 5 NAA I e Bagae Sl o Laaldl il sl Gl i (2) Jgand

Y Clydisa

b 87.9 £80.8| g30.8 b 50.0 | T1 NAA 25
b 89.2 e855| f 339| b 51.6|T2NAASO
ab 91.2| d94.1| e37.2 a56.9 | T3 NAA 75
b 88.3 £79.6 | g30.5 b 49.1 | T4 NAA 100
ab 904 | b107.1| b575 b 49.6 | TS CCC 400
a935| al16.1| a645 b 51.6 | T6 CCC 600
b 89.0| ¢ 99.4| c495 b 49.9 | T7 CCC 800
b88.6| d 941 | d465| bc47.6 | Ts CCC1000
3.8 2.7 3.3 3.9 CV%
2.5 1.9 2.68 3.39 | LS.D

Ligina 398 3529 Ao Jula aalgll agardl el Cialy) Cidal*

8 CCC 31 s NAA ) (e IS £ Lualadl il B gl (il Allad — Ll
s Y i
CCC 1l 5 NAA 1L ¢ Lald) bl gygl) (il 50 of (3) Jsandl seday
i Y dlal bl B Uyl oSl Laly ccmmnd @l salll (& ey ol
saadl bl by o cign 8 SOl (e Aabead)l bl o el
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Jilie (<l / 5545 108.6 = 70.4) G Alabaal) cililall b sl 88 (Ll KU
Ll cbly 8 (@l [ 5)< 59.4)

gty JumdYl culS CCC L dlabeall of Laady cdlabeall (pn )il
Aebedl il 3 oLl se mal L (NAA JL dlbed) e Ligin
PPM 600 585 (il dbadl ae (2ls /385 108.6 — 83.4 ) 4w CCC 1L
Gl b saall midil (@l [ 5ya 108.60) s daiy i) Juml sy Sib
S5 Gl Aleadl s (lyf 58 85.7- 70.4) o zaolid NAA L dlled)
(s [ 8,5 85.7) by Aad Jas 38 ppm 75

PPM 600 Sl (=a¥ly CCC I il dlalae (358 (& cannad) (g3ms Ly
salll e aall b Sl 1 Adled U clal) e LA KD aaall d Ulsy)
DB I saall B3k ) oy s sdlly Aaslall g ) axe Baliyy (gyadl
o bald) il iy of cpedal ) [11] gl ae Gl (381505 «lgie 2lal) Ay
Dkl sae s bl e 5l KU sasd) 305 A ages PPM 600 555 CCC
cll) ) 50l A Ll (S Lae Ll

Dléll KU aaall & (el CCC 1 5 NAA I lad 8 bl 138 (Sl
ol o At Gl o) el e g olSa (8 Ll ccamad i) e
Cund NAA JL ol Alelae o () clidanall i uiSiall o A5)6allys o(Silal
) Cm 22l sl a8 el Gl e Aseadd) LN 230 52l 8 Taes 5o
gl e (5 34.8 — 28.6) o caa)b dad Jilie (55 50.9 - 41.7
Jaw 3 Jeafy) calS ppm 75 585 Gl Allas o ) BLEY) ge ¢ Ralal
e Jsens Lt (% 58.9) Ay (555 50.9) aly Jlef s lgd Ll e
gl e Jsena lgia (% 40.1) dniyy (< 34.8) Jilie il L)
Jgulal)
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Usaaall HLEN aae adiy) aid (CCC Iy (i) die pilul) el (gaf dga (1e
e Glas il Aed Qlie (58621 — 40.6 ) O el Lsladl g5 8 o
Gl eaaly (58 an (855 46.5 = 41.8) s L 22xll eyl 3) Al (5L
inlall g il e Wgeaddl LN a2l gl Juadl cilas 3@ ippm 600 S 5
Qlie el e HLall KU axall (e (% 57.2) Gy (555 62.1) oy dasiy
calall Ayl Ll e oLall aae (e (% 42.8) Ay (5545 46.5)

e Alie iyl L) e Algesall LA d3e 2Ly 6 cadl (e 3

£yl 5alys Gladl sai ad & Jladll 050 ) NAA I (il xie duslall g )

52l e Slmd i)l Gl e A3 i) s 50b) b agad Lee bl
) il ¢jelal LS e Sl A

sl gl e Apenadl Ll A 53055 b ) e Loy (5580 g o
s 8al b oxil LI CCC L el mie sl Ll Ll gt e 3l
il o2 o Al LA s 5aly 3 Tulay) Do 4l Ol Lea cdanlall g5 4
PPM 600 3 ¢ bald) bl L) (il o [2] 4l Jomi e e (8L Lo,y
e AR LAl 2 ey Ae) e wpy Glall gl e gaidy CCC e
Agilall g4l
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uars 8 CCC ) 5 NAA I e Basae 5ushi slualdl il By sl (il 550 1(3) Jgaad)
LY il

;\J}AA.AJ\ Jw\ 3\.3....3 9!).«'45.“ Jw‘ KR~

EARAIN)

gl e | gl e | B R | gl e | gl

Ll Lyl N Ll FIRR

(%) | (b )

d41.3 b 58.7 e 71.0 f29.3 c 41.7 | TI NAA 25

d41.1 b 58.9 d76.4| ef31.4| bc45.0 | T2NAASO
d 40.6 ab 59.4 c 85.7 e 34.8 a50.9 | T3 NAA 75
d 40.6 ab 59.4 e70.4 f 28.6 c 41.8 | T4 NAA 100

ab 55.1 e 44.9 b 96.8| b53.3| bc435 |T5CCC 400
a57.2 e428| al086| a621| ba65|T6CCC600
b 52.8 d47.2 c 885| c46.7| c41.8|T7CCC800
c 48.7 c51.3 c 834 | d40.6| bc 428 | T8CCC1000
3.9 2.3 3.6 5.4 5.1 CV%

3.1 2.1 5.1 3.8 3.7 L.S.D

Ligina (598 3529 Ao Jald aalgl agandl aua Cijall) DA

s® CCC g NAA ) (e S slaaldl il 3ol Gyl ddld — WG
sl apd

Qs b @il clils e CCC Jly NAA 1L dlalaall culilall (3o yaiad

(¢ 12.8 = 8.2 ) o Alabaadl clilall 55l (35 zeayls 28 (4 Jsaal) ) 5yal
ALl el (¢ 7.1) Jilas

cblall e CCC AL dlabaall clilall (s cpty e el G 4)ladly

= 9.3 ) g» CCC I alelaall clbilall 8 5yall ()55 zeayls 3 (NAA Il dlaleal

(& 12.8) 5yl 35 Aol Jans 28 ppmM 600 S50 (il (3o ae o(§ 12.8
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— 8.2) p zaolid NAA I dlalaall clilall b spall ()5 (oaidd) Jilaally
il dad 3yl ()yg Jaas 28 PPM 75 585 (il Alelee 358 pa (¢ 10.2
(¢ 10.2)
Zalaial) i) e lusally Jiniall 8 colal) ol (laty e el Cabias
DAl culal) a8 el Al cclal) e LN sacy saladl WYl e
gl 3ol & Laaysn (Jad gdlly ¢ CCC 5 NAA) (Sl dlabeall ol
(wls [ ¢ 421.7) Jilae (<l / & 1399.8- 582.2 ) o majlid clgll

775.6) c )l el CCC L Alalaall il cilac 388 (NAA 1L dleladl)
1399.8) ppm 600 585l (il vie adll el cilasy o(<ls / ¢ 1399.8-
— 582.2) ( amli NAA IL dlebaadl vie JiF L o cpm i o(ls [ £

osSa) o lald) il & el Alabedl Ll o Ll (4) dsaadl e i
alaall UL @585 ) Clidanall 505 3) Aaluall 3oy dalis) o mualy S
ol 3 o Alebed) ) alall clily e daladd) sasg daln) b L
il bl (2a [ £ 1307.7 ) Jiie (36 [ ¢ 4339.4 —1804.8) s Ll

CCC U Alelaall clilal) dpalis) of il ydas Alaleall chbliall (py 43 )laally
0 Alaleall ULl dalis) cona B 23 (NAA JL dleledd) clilall o Ugine gl
Alalaal) llall dad el Jimass pe (%0 [ £ 4339.4 - 2404.2 ) o CCC
%+ [ & 4339.4) <l ppm 600 S5l

5 CCC Il pe 4jlia NAA 1L dlebedd) culilall doali) cacasss) Jylaally
Gl die ded el dis ae (22 [ & 2709.7 5 1804.8 ) (s el s s
(o | & 2709.7) <l ppm 75 S5l

NAA) Loxiaall @ladly dlebedll o muay Aalall bl gpim o
G585 ae (% 69.9 = 27.5 ) G caal Lalu)) sl cidia ((CCC
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Alle daly) 3o el 13 dleladll bl cilas a3 (CCC JL dldladll
= 27.5) om cnayli J8 daly) 5ol Jlie (% 69.9 5 45.6) o caa)l
NAA I dliladl) xie (% 51.7

Y aly) sl 4 Eh i) (el 3K o G i Ll Tash
Slefs zbl Juadl cisia 58 ppm 600 <5 CCC L dlebeall of gilial) i
(% 69.9) waly 4alis) 3e iy (%5 [ § 4339.4) daluall sany daliy) 2 adl

clils e L) CCC Sy ahasinl of clbaadlly milill jelii on6i Las
) el a3 clgualily Wld) b gsine il o Lalll sl Caiall
sany Aaalily cilall £ Ay el (s lall Jo LA 2 sl el
G5t ae NAA I 850l ()l aalall cibils (e S ae A3jlae ellds cdalisall
i 28 ((CCC ) Syl 138 (e ppm 600 58S Al (5)) vie Lugalag il
Slels (% 93.5) e Lty Jame el Ging o(ls [ 505 116.1) ,lay) e
(5 f& 19.8) syl (355 o lyf 5y 108.6) clal) o Sl aaal Jase
alual saay daluly (ls [/ ¢ 1399.8) «lall ~) 4 4SS
(%69.9 ) cials Ll 50Uy (24/£4339.4)

Gl die elulll sl Gaiall cbilal daluy) 4 dalall salll o)

Seoabh Ll dglagy) @hslll duas V) cud ppm 600 S5 CCCUL
Gty clall z ) 32k ) UL als Leiyey JLEN sae Bal) e Al Cilyisa
cAaliall 3asg

& Jladll 5y50 ) CCC 1L dlabead) bl Aalsy) 5aly) & canaall 2gny 38
Lo il lgadaise dalises G3ls¥) 230 33005 (e gradll saill il Cppuan
Ayl LS pal) aiean 5oy by gl Qi ddes 56 S 50l ) s
8alys el (335 aL) B agasl A V) A3 Ssall s (3lalie ) Lty
Ll o )
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slaldl il sl Gl ol [18] 4l Jeasi Lo pe i) eilial) e
sl Jilay clall 48,900 dabuall 52l ) sdf ppm 750 <5 CCC 1y
sl ) Lead dlebed) il LS SN 50 e G ssine 53l ¢ gl
Slo a5l 8 [8] oSy L Szl sailadl LAl saey Syl s
i e ey ppm 500 S5 CCC AL ctlall (i) of  elualll il
8aly) (o Sy Lo ((Lgds Jansgia 5 ¢ Loyl apalll Jsha ) elpmddl LN Clia
Aalaal saag dalily clall z

wary & CCC JL 9 NAA ) (e banse 381y o laald) culibill B 1) (il 80 1(4) Jsand)
Aaliy) cfpigall

el g )

piiisal) Aaluall salgh &)
Ahadd | Cafe) | (<)
dgalisy)

(%)

f275 | f1804.8 | f582.2 de 8.2 | T1 NAA 25
©39.3| e21554 | €695.3 | bcd9.1 | T2 NAA SO
c51.7 | ¢2709.7 | ¢874.1| bc10.2 | T3 NAATS
€37.6 | €2095.0 | €675.8 | bcd9.6 | T4 NAAT00

b T5 CCC 400
b 60.4 | b3300.4 | 1064.8 b 11.0
a T6 CCC 600

a69.9 | a4339.4 | 1399.8 al2.8
c52.4 | c27435| ¢885.0| bc10.0 | T7CCC 800
d 456 | d2404.4 | d775.6 | bcd9.3 | T8 CCC1000
7.57 284.66 | 92.43 1.64 | CV%
8.3 6.5 6.6 9.8 L.S.D

Ligina (558 359 Ao Jula aalgll agandl ada cijall) CDUAI*
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ralaliiiay)

Cota il dug pad) cyiisall 8 CCC 1) 5f NAA I e JS il cpla —1
clall sl layil el Dl Jaall e Ll

Omead ) CCC I NAA I (e JS slaaldl cbilad sl i)l ool =2
- alall ae Bl dalisyly JLaYls LWy

ST Allaiys dgpaall lpisall wren b lazls Bsii CCC Spall sl -3
Mo e 8 aill ey il Jomil Jas 38 ppm 600 3850 lasiny
S 2aalls (% 93.5) siall Ay o(@ls /30y 116.1) @lal e 5l
ol 2l ((3)<8E 19.8) syl (g5 (<l 58 108.6) lall e Ll
Galiy) 5o illy o(%s [ £4339.4) dalial saay daalils (wls [ ¢ 1399.8)
(%69.9)

: Gila 8l

Caiall (il e lualdl oo ol Al cilalisn) ¢ pa e —
Al csisals (PPM 600) 85l CCC I e (sl Gl Badaty
A Ay b)) G855 seda ddas AEMEN A8ESY 480 IS JLaS) 2 Y
e dyandl & (a5 SLaly SlasY) ihise Gpeaidl (V) AN Ga ek 2
Al ddlai) Cagyls b Juadl )

156



e 3gd 3 s gdia 2 sdla A Ly 2023 ple 3 amll 45 alaal) Cayl) daaly Alxa

Ggalal) galpal

[1]-ALAM, S,M; KHAN M,A .2002- fruit Yield Of Tomato As
Affected By NAA Spray . Asian Journal Of Plant Science 1:24-28.
[2]-BHAGURE, Y,L;TAMBE,T,B.2015- Effect Of Seed Soaking

And Foliar Sprays Of Plant Growth Regulators On Physiological
And Yield Attributes Of Okra [Abelmoschus Esculentus (L.)
Moench.] Var. Parbhani Kranti. The Asian Journal Of Horticulture .
Vol: 10 (1), 31-35.

[3]- CHANDINIRAJ, A; HOLEBASAPPA, K; HORE, JK ;
CHATTOP-ADYAY, N. 2016 - Growth and vyield of chilli

(Capsicum annuum L.) as influenced by different growth
regulators. The Bioscan The Journal An International Quarterly
Journal Of Life Sciences. 11(1): 385-388.

[41-DALA,S;SINGH,M,K;SINGH,K,V;KUMAR,M.2016—~ Effect Of
Foliar Application Of GA; AND NAA ON Growth, Flowering Yield

And Yield Attributes Of Cucumber (cucum/s sativus L.).Annals of
Horticulture . Vol: § (2) 181-193.
[5]- DAVIES, P, J.1995- The Plant Hormones Their Nature

Occurrence And Function. Physiology, Biochem. and Molecular

biology, Kluwet. Dordrecht, Netherland : 1-12.

[6]-DUNCAN:B,D.1955- Multipler ange and multiple F-test Biometric—
alf,11:1- 42.
[71-GNOME,N;HALABI,A.A;RAFEH,N.2005-0okra,General Authority

for Scientific Agricultural Research, Horticulture Research

157



vaea il B el Gi ol (. Abelmoschus esculentus L.) sl cbits il
S gSauadl 9 JAJ)

Department, Publications of the Agricultural Extension Directorate.
N(464)(In Arabic).

[8]-KAGWADE, R,M.2012- Effect Of Growth Retardant On Growth
And Yield Of Okra (Abelmochus esculentus (L.) Moench). M.Sc.
(Agri.) Thesis, Marathwada Krishi Vidyapeeth, Parbhani (M.S.), 0-
145.

[9]-KOKARE, R,T; BHALERAO, R,K; PRABHU, T; CHAVAN,
S.K;BANSODE, AB; KACHAR, G,S.(2006)- Effect Of Plant
Growth Regulators On Growth, Yield And Quality Of Okra
(Abelmochus esculentus (L.)Moench). Agric. Sci. Digest. 26(3):
178-181.

[10]-KUMAR, P; HALDANKAR,P,M ; HALDAVANEKAR,P,C.2018~-
Study On Effect Of Plant Growth Regulators On Flowering, Yield

And Quality Aspects Of Summer Okra (Abelmoschus Esculentus L.
Moench) Var. Varsha Uphar.The Pharma Innovation Journal, Vol:
7(6), 180-184.

[11]-MALSHE K,V;HALDAVANEKAR,P,C;KHANDEKAR,R,G.2021~-
Effect Of The Growth Regulators On Yield Attributing Characters
Of Okra (Abelmoschus esculentus (L.) Moench) Var.Parbhani Kranti.

Journal Of Eco-Friendly Agriculture, Vol: 16(2),126—-128.
[12]-MANDAL ,P,N; SINGH ,K,P; SINGH, V,K; ROY, RK.2012-
Effect Of The Growth Regulators On Growth And Yield Of Hybrid
Okra (Abelmoschus esculentus (L.) Moench). Asian J Hort,
Vol:7(1), 72-74.

158



e 3gd 3 s gdia 2 sdla A Ly 2023 ple 3 amll 45 alaal) Cayl) daaly Alxa

[13]-MEENA, R,K; DHAKA, R, S; MEENA, N,K; MEENA, S.2017-
Effect of Foliar Application of NAA and GA3 on Growth and Yield
of Okra [Abe/moschus esculentus (L.) Moench] cv. Arka Anamika,
Int. J. Pure App. Biosci. 5(2): 1057-1062.

[141-PATELIYA, C,K; PARMER, B,R ; TANDEL, Y,N.2008- Effect

Of Different Growth Retardants On Flowering, Yield And Economic
Of Okra Cv. Co-2 Under South Gujarat Conditions. Asian Jornal
of Horticulture. Vol: 3(2), 317- 318.

[15]-RAJPUT, B,S; SINGH, A; PATEL, P; GAUTAM, U,S.2011-
Study of different plant growth retardants on flowering, fruiting, yield
and economics of okra (Abelmoschus esculentus) Var. VRO-6.
Progressive. Hort. Vol: 43(1), 166-167.

[16]I-SANGANAGOUD, P,R; CHAITANYA, H,S; NAGESH, L.2014~-
Effect of Plant Growth Regulators and Fruit Picking on Growth
Characters of Okra (Abelmoschus esculentus L. Moench) at Coastal

Karnataka.Environment and Ecology. Vol: 32(3), 896-900.

[17]-SANODIYA,K; PANDEY,G; SAKLESH, S; SINGH,P; R ;
VERMA,A.2017- Effect Of Seed Treatment With Growth Regulator
On Growth, Yield And Seed Quality Parameters Of Okra
(Abelmoschus esculentus L.): CV. Utkal Gaurav.
Int.J.Curr.Microbiol.App.Sci. Vol: 6(10), 3551-3556.
[18]-SINGH,D; VADODARIA,J,R; MORWAL,B,R.2017- Effect of
GA3 and NAA on Yield and Quality of Okra (Abelmoschus
esculentus L). J Krishi Vigyan . 6(1) : 65-67.

159




vaea il B el Gi ol (. Abelmoschus esculentus L.) sl cbits il
S gSauadl 9 JAJ)

[191-SONY,S;MOHANTY,S;DAS,S;DAS,B,C;BEURA,J,K.2022~
Enhancing Seed Yield And Quality Of Chilli By Application Plant
Growth Regulators.ThePharma Innovation Journal.Vol:11(3),2325-
2330.

[201-WASFI,1,E.1995- Regulators Of Growth And Flowering And

Their Use In Agriculture.Academic Library.Cairo.First Edition,706
(In Arabic).
[211-XU,C,S;JIANG,Z;SHEN,W;Z0U,S,H.2018-Toxicological

Characteristics Of Plant Growth Regulators And Their Impact On
Reproductive Health.National Library Of Medicine,24(4),370-375.

160



