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O ABSTRACT 0O

This research aimed to study the effect of some physical (water soaking, cold stratification)
and chemical (potassium nitrate, gibberellic acid) treatments on the germination of Natal
Plum seeds, in addition to the effect of the auxin type (IBA, IAA) and its concentration
(0, 2000, 3000, 4000 ppm) on the rooting of semi-woody cuttings and the quality of the
resulting plants. The research was carried out in the nursery and laboratories of the Faculty
of Agriculture, Latakia University, for two agricultural seasons (2024 and 2025). The
results of sexual propagation showed that the cold stratification treatment for 20 days was
superior to the other treatments in germination percentage, which reached
91.33%, followed by the potassium nitrate treatment (2%), with a germination percentage
of 63.33% compared to 26.67% in the control. Soaking treatments with either potassium
nitrate (2%) or gibberellic acid (100 and 200 ppm) also achieved the best quality of the
resulting seedlings.

Vegetative propagation results indicated that the cuttings treated with both types of auxin
and at all concentrations used were superior to the control in rooting percentage. The auxin
IBA was also superior to IAA in rooting percentage (31.96, 13.03%), in the average
number of roots formed per cutting (9.36, 6.56) and in the average root length
(6.59, 5.14 cm), respectively, according to the general average. The results also showed
the positive effect of treating cutting with auxin, especially IBA, on the vegetative growth
indicators of the resulting plants (shots number, leaves number and leaf surface area,
percentage of dry matter and the total chlorophyll content in leaves) and in all rooting
indicators when used at a concentration of 4000 ppm.
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Vo gl il e il e
7.65e 9.15 e 4.85 e 1.71 e wls:TO
12.80 bc 16.61 b 8.5d 3.3 bed IBA ppm 2000 :TI1
15.73 ab 21.90 a 9.2b 3.7b IBA ppm 3000 :TI2
17.33 a 23.53 a 9.7 a 4.6 a IBA ppm 4000 :TI3
13.38 A 17.8 A 7.99 A 3.33 A Lo gidl
11.51d 12.33 d 8.6 cd 2.8d IAA ppm 2000:TA1
12.25 cd 13.80 cd 8.9 bc 3.1 cd IAA ppm 3000:TA2
14.60 bed 15.35 be 9.2b 3.5 bc IAA ppm 4000 :TA3
11.5 B 12.66 B 7.89 A 2.78 B Lo gidll
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4.04 de 4.71 b 0.250 b 5.31 bc IBA ppm 2000 :Tl1
4.18 ab 4.91 ab 0.285 ab 5.80 ab IBA ppm 3000 :TI2
4.21 a 5.25a 0.322 a 6.13 a IBA ppm 4000 :TI3
4.073 A 4.72 A 0.27 A 3.75 A Lo giall
3.98 e 4.51 b 0.221 b 4.90 ¢ IAA ppm 2000 :TA1
4.09 cd 4.70 b 0.246 b 5.23 bc IAA ppm 3000 :TA2
4.13 bc 4.87 ab 0.27 ab 5.62 ab IAA ppm 4000 :TA3
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Glua b Lal (uds alaie) ad o galll alileg 5:$5al) Galalall JaIa 5 pial) Cijally cilioas ¥ cm Aall 5l Cajaly)®
S oY) Mt Sy gial)

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260

176



gl cGlalus (Carissa macrocarpa L.) V) Gaenldl @l gpadlly aial) Uy

Elad) (e e pena go A5 Bylal Jial) (o Aaalill clblally Laldll sl Al ddlid) ) e la
O3 SV Alaleall eyl sall ey Alls [11,10] Jiadly 881 Gpanlll il HBS) gl Al
paln Lea lelshay Hsdall a3 Cum (e (@3all poanal) skt o €Y Jhay Cua L AnS L) L s
Loe cysilly il KaapudllS Aygume Jaluogl 8 de )3l die Lapu cllaiall 2580300 alsally oLl (aliaial 3ab5 8
s o lanSsY) 3iat LS L sl mhaall 2l AlSmal Ghs¥ly gY) s e ayen oaSan
slhcly (gpadl)l paill o Aagill 4 ouSan lee leallaindy DAY WLl o andy o 13y cilidig o)
Al wSh5y Agaall Jhaill 5ol 5y Afguall Aai) e ] A (aliaial Sl S 4d)s dalus
Gy 8 ddlall salad) A 5ol Ul gpadll g pendd) & S G gl 30 ) g5 Laa 405200 50K

(12,77 Wb U Jd pslsl) daaS

D Gluagilly claliiiuy)
A0 Rl claliniu) aal Slag) oSa
SV Cpanldl g il A b cDlebadll il e Lsie b 105 20 B a8l dlalae ciisi
Lsine 33l (A assalisll i Loss Akl cBlalad) Craale WS ¢ sl e (%75.67 5 90.33) <l
(%26.67) il dalasy 4 )lie ) Ayl
daluas Ghe) 22 bl 530 leie dailll Gl sas Clialie LibeS dldled) el il o
ALl D lalaall (e Al DUy 43)lie (sl lansdl)
Clyise (e IS5 (IBA, 1AA) axiiedl uuS ) 385 Gn b caulii dsay (gpadll HESY) 2iln cuy o
Ghs¥) 23 clelghy g5 aae) Aaslill bl Clialpes (Lelshy Jsdall axe anigia ¢ pdatll dand) udal
(UYL S J 5510 S Ailall 3ol A ¢ Bl daaall dalinas
s Baxes jsiall ol danigiag il daws b il Juadl IBA 0auS Y1 e ppM 4000 S50 Jass @
tshle pag il oda e pliyy Aaslill Gbilall Gldalsa
cly) L Jumdl e Jeaall Lagy 20 S 5L Gad) panld) il 5 Alalas o
Opanlll bl A3l Caal Jiall pdas xie ppm 4000 S5 IBA clijigll Joail (aes aladiul o
sl Ll liea Juadly pdaill cyine Jundl o Jpeanl) gy SaaY]

Tosd cpatl Lals Al Cigyly delpe 8 Ling Lpoad ) cpanld) e @l sl U)o i
gdally Al aneand Tl bl e dibide o Bl Alledl) il Kl (e Al GAS (Jaall yias

References:

[1]  A.Z Alsudani, H. J. M. Altameme,. A Taxonomical Study of Carissa Macrocarpa
(Eckl.) A.Dc (Apocynaceae) In Irag. Review of International Geographical Education
(RIGEO). Vol. 11(7), pp. 1328-1341, (2021).

[2] S. Patel, Food, pharmaceutical and industrial potential of carissa genus: an
overview. Springer Science + Business Media Dordrecht. Vol. 12(3), pp. 201-208, (2012).

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
177


https://scholar.google.com/citations?user=q2alQEAAAAAJ&hl=ru&oi=sra

Latakia University Journal. Bio. Sciences Series @ 2025 (5) 21l (47) alaall asloull aslal) LAEDU) daals dlas

[3] J.R. Singhurst, W.C. Holmes, Carissa Macrocarpa (Apocynacea): New to the
Texas Flora. Phytoneuron. Vol. (19), pp. 1-3, (2010).

[4] D.M. Ghanem, N.M. Ammar, S.S. El-Hawary, A.R. Hamed, R.A. Hussein, A.H. El-
Desoky, Effect of Carissa macrocarpa (EcKIl) A.D.C. Aerial parts on some non-
communicable diseases: in vitro study and HPLC-QTOF/MS-MS analysi. Discover
Applied Sciences. Vol. 9(238), pp.1-16, (2024).

[5] F. Souilem, M. Ines, B. Barros and R. Calhelha, Amantagula fruit (Carissa
macrocarpa)- (EcHL. A.D.C.): Nutitional and Phytochemical characterization, Plant
Foods for Human Nutrition. \Vol. 74(1), pp. 76-82, (2019).

[6] R. Moodley, N. Koorbanally, S.B. Jonnalagadda, Elemental composition and fatty
acid profile of the edible fruits of Amatungula (Carissa macrocarpa) and impact of soil
quality on chemical characteristics. Elsevier. Vol. (730), pp. 33-41, (2012).

[7] S. Nimbalkar, P. Haldankar, Pujari Studies on propagation of Karanda (Carissa
Congesta W.T.), Sexual and Asexual Methods, LAP, Lampert Academic Publishing. Vol.
124p, (2012).

[8] D. Kumar, V. Pandey, V. Nath, Karonda (Carissa congesta): An Underutilized fruit
crop. In: Underutilized and Underexploited Horticulture crops (ed. K. V. Peter). Vol. I:
313-325, (2007).

[9] B.C. Banik, A. Nath dey, S. Pradhan, N. Thepa. Seed germination of Karana
(Carissa carandas L.). Acta Horticulturae. Vol. 1074, pp. 23-28, (2015).

[10] K. Dey, A. Ghosh, A. Mani, F.K. Bauri, and A.N. DEY, Root regeneration of
Karanda (Carissa Carandas L.). J. of Phermacognosy and Phytochemistry. Vol. 6(6),
pp.803-806, (2017).

[11] G. Abigaba, D.B. Mujuni, E. Kamusiime, D. zigaba, R. Oluk, Propagation of
Carissa edulid using stem cuttings for domestication and conservation in Uganda.
Biological and Pharmaceutical Sciences. Vol. 12(3), pp. 24-30, (2020).

[12] D. Mamik, D.J. Bhart, A. Jasrotia, D. Bakshin, R. Sharma. and M. Lal, prppagation
studies on Karonda (Carissa Caranda L.) under Tammu Sup-Trapics, Agricultural
Mechanization in Asia. Vol. 55(9), pp. 9707- 9716, (2022).

[13] A.Singhand G. K., Uppal. A review on Carissa Carandas- Phytochemestry, ethno-
pharmacology, and micropropagation as conservation Strategy. Asian Journal of
Pharmaceutical and Clinical research. Vol. 8(2), pp. 26-30, (2015).

[14] E..H. Jassim, Micro propagation of Carissa Macrocarpa L. plant in Vitro, Plant
Archives. Vol. 18(2), pp. 2412-2416, (2018).

[15] K. Glozer, The dynamic model and chill accumulation. Davis University of
California Department of Plant sciences, (2008).

[16]  H.H. Tretiacov, Praktikym Po fiziology rasteni, Agroprommizdat, M. Vol. 271, (1990).

[17] E.AH. El-Boraie, Y.A. Hekmat and Massoud, M.F.R. Badawya, physiological
studies on seed germination of Magnolia grandiflora L. J. Plant Production, Mansoura
University. Vol. 1 (6), pp. 793 — 804, (2010).

[18] M.L Fetouh, F.A. Hassan, Seed germination criteria and seedling characteristics of
Magnolia grandiflora L. trees after cold stratification treatments. Int. J. Curr .Microbiol.
App. Sci. Vol. 3(3), pp. 235-241, (2017).

[19] V. Iralu, K. Upadhaya, Dormancy, Storability and Germination of Seeds in
Magnolia punduana (Magnoliaceae). Botany. Vol. 94.10, pp. 967-973, (2016).
https://mc06.manuscriptcentral.com/botany-pubs

[20] Z. Tippins. The Effects of Gibberellic Acid, Smoke Water, and Cold Stratification on
the Germination of Native Perennial Seed, Master of Science in Agriculture (M.S.)

journal.latakia-univ.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
178


https://scholar.google.com/citations?user=UhqKussAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=4Hj0QNUAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=6Qd3QBgAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=6Qd3QBgAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=eCy-3ncAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=UKMXGSEAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=oMQzprgAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=xhQx4YcAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=8WSXrYYAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=liklqeAAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=nhNs_iMAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=-LfZYKIAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=BF5gjqwAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=hiJOBEQAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=OOXHyEEAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=6wQ1VCkAAAAJ&hl=ru&oi=sra
https://mc06.manuscriptcentral.com/botany-pubs

o (Olaglus (Carissa macrocarpa L.) V) Gaenldl @l gpadlly aial) Uy

Stephen F. Austin State University. \ol. 78P., (2021).
https://scholarworks.sfasu.edu/etds/401.

[21] L. Taphumany, P. Dube, S. Mavengahama, W. Ngezimama, Effect of Gibberillic
acid and potassium nitrate seed treatments on the emergence and seedling vigor of
Amaranth and Cleome Gymandra, Agro system, Geosciences & Environment. Vol. 6(1),
pp. 1-9, (2023).

[22] J.M.S. Rawat, Y.K. Tomar, V. Rawat, Effect of stratification on seed germination
and seedling performance of wild pomegranate. Journal of American Science. Vol. 6(5),
pp. 97-99, (2010).

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
179


https://scholarworks.sfasu.edu/etds/401
https://scholar.google.com/citations?user=Ni8ctvoAAAAJ&hl=ru&oi=sra




