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Effect of Some Plant Growth Regulatorson Seed Firmness, Quantitative

and Qualitative Characteristics of Pomegranate (Punica granatum) cv.
Y ousefkhani
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Table 1. Effect of spraying plant growth regulators (paclobutrazol, kinetin, and gibberellic
acid) on fruit weight, fruit size, and crown size of pomegranate cv. Y ousefkhani.

oless ol soxe 055 ssedsk eae skl smeplidsk  spe bkl
Treatment Concentration Fruit Fruit Fruit Fruit crown  Fruit crown
(mall) weight (g) length diameter  length (cm) diameter
(cm) (cm) (cm)

aalds 0 315.9° 10.31° 8.132 2.80° 1.88°
Control
CnilS 10 334.12 11.202 8.278 3.058 1.82°
Kinetin

20 357.42 10.61® 8.172 2.70° 1.83°
Wl Sl s 10 306.4° 10.29° 7.642 2.77° 2.062
Gibberellic acid

40 298.0° 9.61°¢ 7.64% 2.81° 1.69¢
Juo) 5 s 5K 10 305.6° 10.32° 8.00% 2.544 1.71°
Pacl obutrazol

50 340.42 11.072 8.278 2.85° 1.942

100 331.82 10.972 8.26?2 2.93° 1.86°

200 285.2¢ 9.03¢ 7.602 2.81° 1.69¢

Similar lettersin each column show non-significant differences at 5% level of probability usng DMRT.
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Table 2. Effect of spraying plant growth regulators (paclobutrazol, kinetin, and gibberellic

acid) on percentage of edible portion and peel thickness of pomegranate fruit cv.
Y ousefkhani.

Slas elle Shsa ohas o gy colis
Treatment Concentration Edible portion (%) Peel thickness
(mgL™ (mm)

aals 0 50.35° 5.16%
Control
OuiblS 10 52.262 4.99%®
Kinetin

20 51.70% 4.95%
decl Ko yua 10 52.45° 4.24°
Gibberellic acid

40 49.78° 5.10%
Js3) 555 5L 10 49.68° 4.80%
Paclobutrazol

50 47.58° 5.352

100 47.42° 4,722

200 51.35% 5.462

Similar lettersin each column show non-significant differences at 5% level of probability usng DMRT.
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Table 3. Effect of spraying plant growth regulators (paclobutrazol, kinetin, and gibberellic

acid) on fresh weight of 100 arils, fresh and dry weight of 100 seeds of pomegranate cv.
Y ousefkhani.

oless oble Ga Ve 00y Ged e 05 s SAA G5
Treatment Concentratio  Freshweight of  Freshweight of  Dry weight of 100
n 100 arils (g) 100 seeds () seeds (Q)
(mg/l)

aals 0 41.10? 9.41® 3.73%
control
SaiblS 10 39.372 0.78? 3.052
Kinetin

20 40.03? 9.37% 3.60%
deel Sl s 10 44,528 9.512 3.70%
Gibberdllic
acid

40 40.49? 9.16° 3.49%
Js5l 55 55580 10 40.972 7.54¢ 3.37°
Paclobutrazol

50 42.45? 9.692 3.76%

100 43.332 8.08" 3.74%

200 40.302 9.19° 3.77%®

Similar lettersin each column show non-significant differences at 5% level of probability using DMRT.
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Table 4. Effect of spraying plant growth regulators (paclobutrazol, kinetin, and gibberellic
acid) on seed firmness of pomegranate cv. Y ousefkhani.

olass cble Coud (b
Treatment Concentration Seed firmness (N)
(mgL™)
aals 0 53.24?2
Control
aiulS 10 51.35°
Kinetin
20 52.07°
dl Sl yaa 10 47.81°
Gibberellic acid
40 45.80¢
Jol 55 5KL 10 45.67¢
Pacl obutrazol
50 44.23¢
100 40.38°
200 43.68¢

Similar lettersin each column show non-significant differences at 5% level of probability usng DMRT.
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Table 5. Effect of spraying plant growth regulators (paclobutrazol, kinetin, and gibberellic
acid) on TSS, TA, and total anthocyanine of pomegranate cv. Y ousefkhani.

slas adile Jslae wols slassls Oumeal yis BB wal R )
Treatment Concentration K TA Total anthocyanine (mg
(mg L) TSS (°Brix) (%) g fresh weight)

aalis 0 16.92 0.48° 7.132
Control
eilS 10 16.5° 0.42¢ 4.931
Kinetin

20 16.3° 0.56% 4.754
KK AN 10 16.5° 0.58% 6.61°
Gibberellic acid

40 16.1° 0.51%® 5.30°
Jsdl s s oKL 10 17.02 0.51%® 6.28°
Paclobutrazol

50 16.5° 0.53® 6.48°

100 16.3° 0.46° 7.442

200 16.5° 0.55% 5.64¢

Similar lettersin each column show non-significant differences at 5% level of probability usng DMRT.
b e oSl 5 sl 5 soliiel L 70 Jlaal s 3 Lla S BMEA] e suias GLas G i 58 o wlie glacs s

Js il gia]
Sapl cble 5 as; glasai€ailals ¢ o S ol Gl il BT Hlale 4 b g ye slasals Guilbi,ls 4as
53 Jod e slSh Slass 3 5ae 4 sad Hlas slassae o (K Hsbdas wilaly Gailw 50T e 5 (55l8 e
59 IS Ol T e op 3K a g wabs Hlas 5 5SS il gl clile Gl e a Sl Vee bl
S Ao wasee oL Lo (0 Jsan) ad saaliie 3l 5o p Sl Yo 5 Ve lachile b aulS las
59 (YY) wsdie HLALS 31 (A 5o il sl e (Ral38 ca ge 0l 50 oSk wiile wi ;) slasuSadlass
03 p S Gl ¥ s Ve alle 5o 5 9wl Sl e SIS IS s 08l S ad sals GLES (ha 5y
oIS 555 (%)Trought 5 Cline «< a3 5o 0l (2al€ oS uals b awlio jo 1) oobuw il Hlads i
sl bl AL 8 Bl s arine ) €00 O s deenh Sl pmin 31 oliion) €S 0 et sl bl


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.10.4
http://journal-irshs.ir/article-1-274-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1397.19.3.10.4 ]

o Gl e o LS 1 slaoniiSa S S

S50 sl Sl pua 550018 8500 Hu (Ssliie slaced (F) GLlSea 5 (Bas wase (alS 1) Gl ol
283 g0 Gl 38 1) Cilcn T Hlfe oIS 0 wacal Sl s 5 5)IS € 38 K o Lagy T i gad (351 (IS
s 6 L0 L el Sl ) ol €€ el s Lo ol bl s gie 038 Llake Gil3al Jalods w55 e <

S5 Ao

o el Salpua (Jsol S5 s sSh wnle 0k (slasaiSalais B suliiwl « ol glis sael crsts lacass
il calbslae ol sugs S50 pliand 5 (SG5u8 gla S3as Koo 5 Gls Gie 0 Slae Hlade 5 uiulS
Dediee saxe (Sosa (BAs waass g e 0y Ol &el R su a Sl Yo 5 Ve cble g e
o O adl Gals (A 530 s s i DL Sl S 5 Wl e sare (Ssa GBAS e s 5 s e O
Olod 5 abale sy o Sl 4l QR33N 1, b T Hlale Sl o a Slie Ve clalz G o)L
Ssliie slaeast o LGRS ssay Jls wBlie ape oL STy Lo wdy laeniSabis 31 soliiul
o9 s Sy (sl prsr 4 OLS 5 it Gedidie Fs ot (Ul S msSh) Galbuaas 5 Galoua S
a3, YU 5 0 Slae (Bl o ge i) slasaiSalss 5l soliil 4SS (oS uin ol S
©aas b JJy il suiS sgune Jolge B ad (lasaiSailali dugd uda 4 S gl e s s il

.JJ‘.AJJ..;JLAQJ‘A L).ﬁ‘\}‘bdlilw‘ LS‘J':‘ &\}ﬁ&u (g3lass! La ¢ <é\9.3.o&3.§.§\9d\)5.\.4£u’2u“b§|
References &bo

LSLAQS/}:.‘J @J" BY) Aj‘-ﬂ‘&_fj‘)é;}ﬁ K] ‘}3.\\,3\3 JJ..:J‘S J.;L: AY4a- GJL&‘)‘ J 9 &L& LSJL"“‘ T o ‘U.ALJ.C\.;‘ A
(AL olad 5 55508 S ol a8, (Punica granatum L) 500 s see (S5 g ST (2alS 5 A
AV(Y) :YY-vo
lie 5 sooslaS s 5 asle LS (SO0 5 Job JB 5 s gm0 Wa S35 3 (A0 Gl su ga -YY
FY V=Y £ anb
YW (soosiS mlis 5 asle) Slel asle 4y olial Gule o3, (Punica granatum L.)
JV(Y)Xy -

xddf.a.u) C)LA:) » 553.!_):\3.; ‘Af"'“‘ 9 AS:LA.I.I:\.!LA.H Ae.a.u‘ _)3‘ -\Vc\\ -LsJLA.:l:l‘)‘ ‘ K] &&6‘)‘.&“ .C KGA)L.C .‘A x.‘ ‘u_'"qﬂma .\p
plae s psle )Slel asle i agie sbiw a3, (IS sgae 5o Ol wlg 5 bl Hlut
YA(Y)ANNNYE (shoslas

L;‘:":fb S Lf‘j“:fJJ Ay BY) JJ\)‘J:J.:J.‘SL_Q .AxJ‘S JI‘ AYAV .&JJT T3 ERHe -+ cJ‘j}JGJJJ‘J t J.C&M Ko}
A)TN-YE - Gl SLel 938 5 asle das Sgumna¥ ol sllas)

dada VVF AT S ollaml UHAYAA o s £

S Ml—ﬂj}éﬁ.&.ﬂ‘ K K- L;LA;:_\IS ’;:\E.G _)3‘ AYa¥ J‘_)u_:g_).g% JaK) L;:BL;JL.H T oep o u“J A%

8. Aly, M.A., M.A. Bacha and F.E. Farahat. 1999. Effect of some growth bioregulators on

controlling of suckers, fruit characteristics and yield of fig and pomegranate trees. J. King
Saud Univ. Agr. Sci. 11 (2):157-1609.


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.10.4
http://journal-irshs.ir/article-1-274-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1397.19.3.10.4 ]

OoLKas 5 (s séna

9. Cline, JA. and M. Trought. 2007. Effect of gibberellic acid on fruit cracking and quality of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Bing and Sam sweet cherries. Can. J. Plant Sci. 87(3):545-550.

Da Silva, JA.T., T.S. Rana, D. Narzary, D.T. Meshram, SA., Ranade and N. Verma.
2013. Pomegranate biology and biotechnology: A review. Sci. Hort. 160: 85-107.

Davis, T.D., G.L. Steffens and N. Sankhla. 1988. Triazol plant growth regulators. Hort.
Rev. 10:151-188.

El-Khawaga, A.S. 2007. Reduction in fruit cracking in manfaluty pomegranate following
afoliar application with paclobutrazol and zinc sulphate. J. Appl. Sci. Res. 3(9):837-840.
Ferrara, G., |. Cavoski, A. Pacifico, L. Tedone and D. Monddlli. 2011. Morpho-
pomological and chemical characterization of pomegranate (Punica granatum L.)
genotypesin Apuliaregion, Southeastern Italy. Sci. Hort. 130(3): 599-606.

Gharaghani A., A.A. Ghasemi Soloklui, N. Oraguzie and D. Zare. 2017. Pollen source
influences fruit quality, aril properties, and seed characteristics in pomegranate. Int. J.
Fruit Sci. 17(3): 333-348.

Ghosh, S.N., B. Beral, S. Royl and A. Kundu. 2016. Effect of plant growth regulatorsin
yield and fruit quality in pomegranate cv. Ruby. Hort. Sci. 4 (2):158-160.

Giusti, M.M. and R.E. Wrolstad, 2003. Acylated anthocyanins from edible sources and
their application in foodsystems. Biochem. Eng. J. 14(3): 217-225.

Gozlekei, S., O. Saracoglu, E. Onursal and M. Ozgen. 2011. Tota phenolic distribution
of juice pedl, and seed extracts of four pomegranate cultivars. Pharmacognosy Mag.
7(26): 161-164.

Marzouk, H.A. and H.A. Kassem. 2011. Improving yield, quality, and shelf life of
Thompson Seedless grapevine by preharvest foliar applications. Sci. Hort. 130(2): 425-
430.

Melgargo, P., D.M. Salazar and F. Artes. 2000. Organic acids and sugars composition of
harvested pomegranate fruits. Eur. Food Res. Technol. 211(3): 185-190.

Mena, P., C. GarciaViguera, J. Navarro-Rico, D. Moreno, J. Bartual, D. Saura and N.
Marti. 2011. Phytochemical characterisation for industrial use of pomegranate (Punica
granatum L.) cultivars grown in Spain. J. Sci. Food Agr. 91(10): 1893-1906.

Mohamed, A.K.A. 2004. Effect of gibberellic acid (GA3) and benzyladimine (BA) on
splitting and quality of Manfalouty pomegranate fruits. Asian J. Agr. Sci. 35(3): 11-21.
Nivedithadevi, D., R. Somasundaram and R. Pannerselvam. 2012. Effect of abscisic acid,
Paclobutrazol and Salicylic acid on the growth and pigment variation in Solanum
Trilobatum (1). Inter. J. Drug Dev. Res. 4(3):236- 246.

Pawar, P.S., D.D. Jagtap, B.V. Garad and H.K. Shirsath. 2005. Effect of plant growth
regul ators on maturity, yield and fruit weight of pomegranate cv. Mridula. Adv. Plant Sci.
18:167-170.

Sarikhani H., M. Valipour and A. Chehregani-Rad. 2014. Fruit growth and patterns of
lignification in the seeds of four Iranian pomegranates (Punica granatum L.) cultivars. J.
Hort. Sci. Biotech. 89(3): 268-272.

Sarkhosh, A., Z. Zamani, R. Fatahi and H. Ranjbar. 2009. Evaluation of genetic diversity
among Iranian soft-seed pomegranate accessions by fruit characteristics and RAPD
markers. Sci. Hort. 121(3): 313-319.

Shivashankar, S., H. Singh and M. Sumathi. 2012. Aril browning in pomegranate (Punica
granatum L.) is caused by the seed. Cur. Sci. 103(1): 26-28.

Tehranifar, A., M. Zarei, Z. Nemati, B. Esfandiyari and M.R. Vazifeshenas. 2010.
Investigation of physico-chemical properties and antioxidant activity of twenty Iranian
pomegranate (Punica granatum L.) cultivars. Sci. Hort. 126(2): 180-185.

Zhang, C. and M.D. Whiting. 2011. Improving ‘Bing’ sweet cherry fruit quality with
plant growth regulators. Sci. Hort. 127(3): 341-346.

Y-y


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.10.4
http://journal-irshs.ir/article-1-274-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1397.19.3.10.4 ]

Iranian Journal of Horticultural Science and Technology 19 (3): 391- 402 (2018)

Effect of Some Plant Growth Regulatorson Seed Firmness, Quantitative
and Qualitative Characteristics of Pomegranate (Punica granatum) cv.
Y ousefkhani

S. Jafari, H. Sarikhani”, E. Ahmadi and S.M. Zahedi?

The present study was carried out to investigate the effects of some plant growth regulators
on quantitative and qualitative characteristics of pomegranate (Punica granatum cv.
Y ousefkhani) with emphasis on their effect on reducing seed firmness. In this study, 10 and
20 mg L1 kinetin, 10 and 40 mg L™ gibberellic acid, and paclobutrazol, as an anti-gibberellin,
at four concentrations (10, 50, 100, and 200 mg L) were sprayed four weeks after fruit set.
Distilled water was applied as control. Results showed that foliar application of 10 and 20 mg
L kinetin increased fruit length and fruit weight, respectively. In contrary, small fruits with
lower edible portion were produced after foliar application of 200 mg L. The highest
percentage of edible portion was observed in fruits treated with 10 mg L kinetin plus 10 mg
L gibberellic acid. Foliar application of plant growth regul ators showed significant effects on
seed firmness compared to control. The lowest seed firmness was observed using 100 mg Lt
paclobutrazol. Foliar application with various plant growth regulators also affected the
chemical properties of the fruits. While the other treatments reduced total anthocyanin levels,
treatment by paclobutrazol at a concentration of 100 mg L™t preserved it.

Keywords. Gibberellic Acid, Kinetin, Paclobutrazol, Seed Firmness.
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