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(Rosa chinensis Jacq. var. minima Rehd.)

Effects of Salinity Stress on Morphological and Physiological
Characteristics of Miniature Rose (Rosa chinensis Jacq. var. minima Rehd.)
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Table 1. Properties of the culture medium used in this study.
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FC: Field capacity, PWP: Permanent wilting point.
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Fig. 1. Interaction of salt stress and cultivar on leaf number, plant height, root dry weight, flower
number, flower diameter and visual quality. The columns with the same letters are not
significant different at 5% level using LSD test.
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Fig. 2. Effects of salt stress on shoot dry weight, leaf area, Fv/Fm and lon leakage. The columns with
the same letters are not significant different at 5% level using LSD test.
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Fig.3. Interaction of salt stress and cultivar on SPAD index. The columns with the same | etters are not
significant different at 5% level using LSD test.
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Fig. 4. Effect of cultivar on leaf area and lon leakage. The columns with the same letters are not
significant different at 5% level using LSD test.

SLittle Hirt” :C3 *Sourati Local Cultivar’ :C2 /Little Buckaroo’ :C1 .u ,lu (5,la jiae o 5lis 70

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.9.9
http://journal-irshs.ir/article-1-247-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1397.19.1.9.9 ]

ol ) wdlipe Jsone ad s GualS 5o page Jole 5 su age (aae JSidie S (gosd GBS
29 o hol Sadlco oliasdicouw) 5 (S35l no (eulidods,; gladul B o saay slajiiSaa
sox sl ol Olsew lagha s O soluw Ho (A ol 5 ol k), (Rl sy 6d oS Al
(V) 08 oo L1850 do 50 s sl pad 5 e gl

5 Sourati Local Cultivar a3, ;o (ualS cpl o< ols (2alS 15 Sy lad s (B85 G g3y (ol Lo
Lol wiy ooy (ol can @opd wuilge pulun Sl @osd © LS we Sidn S lags,
o oS sk GAL wd Gad oS 5 Ol Gia EalS a5 culaddn ) G selin el 31 ot 4S5 gk o
(TY) a5 o3l (2l 5 woas slal 55l (malS )

2l Tealu, o (RalS Jalots 0l 5 e 4S ad Laps ;) alad Ho G plai)) (RalS G (5550 mlass (YL
e dpge O (S ki (Al ail e san TS S 505 (V) Slesad 5 D585 gaeas slaam L &
wilpe araliy JUIS cullad (2al oty mases Gor ol (il 31 Julods € ol (g 58 (135 (sl )
Sl ola 31 S Bl I can it 2l se s bl s G plii) GBS LY 51 Sos (S (Y1)
Sl 5wl e JED plewdly Lae (350 5 oaiiS Jan p50 S abiy 0 Gsp 59 58 1) a0 (508 5la
Gosd bulya o Little Buckaroo as, jiassy ool 5o (V) ol page 038 QLALS Jdng) adiy 5o aa
9 s SEA 5 o9 YL L) Sl wd) Jalas Bl ee S a1 S plEL) G iy b s
gL (590 ot ad peddie XSS G 5u (a0 (o283 o b Hlas Gol Lo (23R Blse Caa Ghul 3l
(V) cdlas gola e L3G T jordanis ¢ K glas,) s S s o ety (i 3 Tamarix aphylla « <

Gosd U5 € e o W et goed o Lulys o Sourati Local Cultivar a3, 50 K jles
Obel e Kuu a3,y 59 4 s Sourati Local Cultivar a3, .o baad; alas 5o K lad (ialS Cus wa
Olel Ko 5 a3, s 5 oo a S5 ool suSedlil Gla)y g ol Gl Jead €G3, LIS & (5,5 GBS 4 (S
Bad S oS S sod s B sl Lol s ks 5) Sourati Local Cultivar a3, Jaas oLl 5o
L Gulad 50 o€ ol SLalS w8l 50 5K 5 ma slag g sl (g5 GBS slasil 6o SoLoLS O (S ol
s oad (S Jolad ase e GAL o LK 5 s slag e s gus S e LS pua WK YL slackle
1o pe e S € annlly Cla Sl asa ol clile o gl sate gage (S35l 508 sla el o 0 Wl S e
o ol b sad alad) Ghasdy 59 (V) ssdiee wls GRAS G 5 0K 0 (oSsla ol g g ad,
Oha3y b sala (hagd et € ad Hle wdues k3 5 K led (2alS caw 5058 (B3 (V) ol,Kea
il oo seuan Lag]

A S ddny SaA 5 s eobeald SaA 5 Ol qeosd phas (oYL o g sosd LS Gl B L
Sa (o ohalS Juds i8S e wad ol GBS Lo (Y JSa) S pla,) o (V JSa) S sled Shals
GRAIS 1 o Sy VA (sopd GBS wls LS gedddad () alS Lo e (B8 S asl s luals
(¥) als

B35 5 Wad (o5 GBS 53 B S eSSy il 38 & s Tl (6308 o LIS il 331 s
Ol s ety S5 R 5 Sn Ky (555 Gosd OBS (s aind oL Lo .ud sualiae Sourati Local Cultivar

Bronzing -¥ Gerbera jamesonii Bolus ex Hooker f. -y Photosynthesis -y Glycophyte -

¥a


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.9.9
http://journal-irshs.ir/article-1-247-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1397.19.1.9.9 ]

oLlKas 4 Jilygis

GO0 GRS Gle) e a8, (pl Bl oo seupd (BB Sy ol b (suos Ol LAl el S () ol pralK ),
L Jans ol s e dole S5 & ool slatlis pun AT Gle)y wals Glias JasS (5, d GBS
Gosd 415 O A8 Jasd ol€ S o gosd canl Gud LT Sag) Seosbt il JLILS )58
G50 Gosd ot 31 .ad saalins Little BUCKAIOO a3, 5o (555 oo 5o 4558 <ol (sl aas o oL
2SS olad o Son) GEalS coa S cble (il oS ol Glas wly s g, sad Wisy slaasy
OSas S 5 panes 85554 Jolae Lol (YL lile (3) 0 S sa Gl s @ S b lagpal Ll ws LS,
(Y0) aas il 33l s sl K Hu 1) Ko Gadd slosed 5 s 5 RalK ], ol wid )

Koo b aslie o Sourati Local Cultivar a3, sl slaie (p i€ a1 S o wads (558 (A5
o2 OhBe s b ST Ll 5o a3, Gl 5o S Hlet S dla 5o 05 Ll 1 S el 0 5S Lags,
@bl 50 5 Ko il led Jaloas (g ol saaline a3, ol 5o S e eSS o L () K
© ot calan 5 suls s B b OF cl (Sae Ll sl b denlie 5o S S50 5 Aok
sl suls olis i

el Gial38) b oss i (edld GasieS lols wad g ed i 50 Sourati Local Cultivar a3,
OSae (P US) w s s Ko slaad, 4 s Sourati Local Cultivar a3, o 4y wid; (ialS g5 98
Cidrn padld @8, (ul 5o cabu, s EalS T Jlis 4 5 (2132 ol se Gia (RAKS 5wl ad; (RAK L e
Codae padld olol OF (osd Gl L ad paddie uys Gl 4 (555 (oo 9 adl @b hals
Ao 550 a3 03 (YY) bl oo S50 S, (1l (650 cona sladilas Gyl 51 (S 1) el (nalS
OB5 Gl b wiials o 53eS Jaad gosd 4 S oGS al padidie e glad s o ile slas S
(YY) @l (alS (ol e s LagT e padld ) 5d

ouileaosld Gty @ Ladte (il gl cand Gl g Guiar) s Ll sosd GBS olale)T col Lo
Gosd & Jan3 (bl s (FYIFM) il sl dudn € pate uila sl e als GralS 1, (FV/FmM)
(V) anSipe Llop soliieal uyse ¥ aalun s ol€iuws © @osd wul @803 gl S adl o e
O (A) 9518 ol Hlate 5 B8 £ (S 31 e il oo T G el G (B 0ol (sed e
flewes 59 oo JED) o gl S 5 Khae 31 5 sals GBAS 1 T SIS 5 1T o0 b cullad g5
(FVIFM) Guilo, 58 it 4 paitie guilin; sl cand Hlale sy by 4 5o (Y1) oS (oo uSsla Il g,
(YY) 8l (ualS i 5 Guias) (pd 5 ¥ Hlle 4 g5k Gl L

Gosd GES 53 Son (Sss Sl Gyt (5o GBS sl (oo als Q38N 1 S S (55 sk
o olol b ialy sl 4 el [l ki saalisne Sourati Local Cultivar a3, 5o baad,y gas 5o 5 wads
AR S Sl (F) Wb puon GAL P i oSl b plal @ el (Kas € wbge Gl
st o g€l (S K culan gyl olicus S 3l suliieal b oS cral K sltd 4 cisce] anls
oo i Gl 38 o GBS 51 G 55 Ve Sle 5o pelan)y (qud A (5o 008 T pe (T ol 5u (1Y)
(V) o S

Myrtus communisL. -y Photosynthetic apparatus -y Necrosis -\


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.9.9
http://journal-irshs.ir/article-1-247-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1397.19.1.9.9 ]

S 5 4ol
S ddn, S G5 (S ohE el A b slasles 5o Sourati Local Cultivar o3,
RS 4 5 @RS Gley e g ool 1) S (S Sl (st i pedld S phe (el
(Al cdS iy SR (G gl Gusidn Gass 1le b Little BUCKAroo a3 uls las Jass 5554
S S0 OIS G a3 (p Sdeate i pedld § S e
References &Qbo
O il 5 Gy a5 adiy 5 ol O s Joand 31 AYAY L Sl sud .8 g D 5alS 5 (saeas |
SIOLE slaeiS 58 5 asle das ally Sl o S 0K L3l Jolae Gaob 31 1203
XY FA-NYO
e laaic skl 5 gud; Slussad Lol AYAY L ola, o (edids o Slal g ep sy Gese Y
(V) W ool (Shels asle dlas o5d (15 0a3 GFBTT il (s, sad Lo alil 0853 Llen Lo
AAV-YA#

3. Acosta-Motos, JR., P. Diaz-Vivancos, S. Alvarez, N. Fernandez-Garcia, M.J. Sanchez-
Blanco. and JA. Hernandez. 2015. NaCl-induced physiologica and biochemical
adaptative mechanisms in the ornamental Myrtus communis L. plants. J. Plant Physiol.
183:41-51.

4. Alvarez, S. and M. J Sanchez-Blanco. 2015. Comparison of individual and combined
effects of salinity and deficit irrigation on physiological, nutritional and ornamental aspects
of tolerance in Callistemon laevis plants. J. Plant Physiol. 185:65-74.

5. Atkinson, N.J. and P.E. Urwin. 2012. The interaction of plant biotic and abiotic stresses:
from genesto the field. J. Exp. Bot. 63(10):3523-3543.

6. Baji, M., JM. Kinet. and S. Lutts. 2002. The use of the electrolyte leakage method for
assessing cell membrane stability as a water stress tolerance test in durum wheat. Plant
Growth Regul. 36(1):61-70.

7. Bayat, H., M. Alirazaie, H. Neamati. and A. Abdollahi Saadabad. 2013. Effectof silicon on
growth and ornamental traits of salt-stressed calendula (Calendula officinalis L.). J.
Ornam. Plants. 3(4):207-214.

8. Bolla, A., M. Koukourikou-Petridou, D. Voyiatzis. and D. Chimonidou .2009.
Physiological responses associated to substrate water availability of Rosa ‘Eurored’ plants

grown in soilless greenhouse conditions. Sci. Hort. 121(1):80-83.

9. Cabrera, R.l.,, A.R Solis-Perez. and J.J. Sloan. 2009. Greenhouse rose yield and ion
accumulation responses to salt stress as modulated by rootstock selection. Hort. Sci.
44('7):2000-2008.

10. Cal, X., G. Niu, T. Starman. and C. Hall. 2014. Response of six garden roses (Rosax

hybrida L.) to salt stress. Sci. Hort. 168:27-32.

11. Cassaniti, C., C. Leonardi. and T. Flowers. 2009. The effects of sodium chloride on
ornamental shrubs. Sci. Hort. 122:586-593.

12. Chen, JR., Y.B. Chen, M. Ziemianska, R. Liu, Z.N. Deng, I. Niedzwiecka-Filipiak.Y .L.
Li, J.X. Jiao. and X.Y. Xiong. 2016. Co-expression of MtDREB1C and RcXET enhances
stress tolerance of transgenic China rose (Rosa chinensis jacq.). Plant Growth Regul.
35:586-599.

13. Dawadlibi, V., M.C. Monteverdi, S. Moscatello, A. Battistelli. and R. Valentini .2015.

Effect of salt and drought on growth, physiological and biochemical responses of two
Tamarix species. Iforest Biogeosci. Forest. 8(6):1-8.

[ah}


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.9.9
http://journal-irshs.ir/article-1-247-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1397.19.1.9.9 ]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

oLlKas 4 Jilygis

IPCC. 2007. Climate change 2007: The physical science basis. In: Solomon S, Qin D,
Manning M, Chen Z, Marquis M, Averyt KB, Tignor M, Miller HL, eds. Contribution
of Working Group | to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cambridge, United Kingdom and New
York, NY, USA, 996 pp.

Josing, T.L., J. Ji, G. Wang. and C.F. Guan. 2013. Advances in genetic engineering for
plants abiotic stress control. Afr. J. Biotech. 10(28):5402-5413.

Kataria, S., and S.K. Verma, 2018. Salinity Stress Responses and Adaptive Mechanisms
in Maor Glycophytic Crops. The Story So Far. In Salinity Responses and Tolerance in
Plants. Springer International Publishing.1:1-39.

Li, X., Y. Kang, S. Wan, X. Chen. and J. Xu. 2015. Effect of drip-irrigation with saline
water on Chinese rose (Rosa chinensis) during reclamation of very heavy coastal saline
soil inafield trial. Sci. Hort. 186:163-171.

Liu, Y., X. Zhang, H. Tran, L. Shan, J. Kim, K. Childs, E.H. Ervin, T. Frazier. and B.
Zhao. 2015. Assessment of drought tolerance of 49 switchgrass (Panicum virgatum)
genotypes using physiological and morphological parameters. Biotech. Biofuels.
8(152):1-18.

Mahalingam, R. 2015. Combined Stresses in Plants. Physiological, molecular, and
biochemical aspects. Springer Internationa Publishing, Switzerland, 264 p.

Mugnai, S., A. Ferrante. L. Petrognani. G. Serra and P. Vernieri. 2009. Stress-induced
variation in leaf gas exchange and chlorophyll afluorescence in callistermon plants. Res.
J. Biol. Sci. 4 (8):913-921.

Munns, R. and M. Tester. 2008. Mechanisms of salinity tolerance. Annu. Rev. Plant
Biol. 59:651-681.

Niu, G. and R.I. Cabrera. 2010. Growth and physiological responses of landscape plants
to saline water irrigation: A Review. Hort. Sci. 45(11):1605-1609.

Niu, G. and D.S. Rodriguez. 2006. Relative salt tolerance of selected herbaceous
perennials and groundcovers. Sci. Hort. 110:352-358.

Niu, G., D.S. Rodriguez and L. Aguiniga. 2008. Effect of saline water irrigation on
growth and physiological responses of three rose rootstocks. Hort. Sci. 43(5):1479-
1484,

Vadez-Aguilar, L.A., C.M. Grieve, A. Razak-Mahar, M.E. McGiffen. and D.J.
Merhaut. 2011. Growth and ion distribution is affected by irrigation with saline water in
selected landscape species grown in two consecutive growing seasons: Spring—summer
and fall-winter. Hort. Sci. 46(4):632-642.

Wahome, P.K., H.H. Jesch. and I. Grittner. 2001. Mechanisms of salt stress tolerancein
two rose rootstocks: Rosa chinensis ‘Major’and R. rubiginosa. Sci. Hort. 87(3):207-216.

oy


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.9.9
http://journal-irshs.ir/article-1-247-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1397.19.1.9.9 ]

Iranian Journal of Horticultural Science and Technology 19 (1): 41-52 (2018)

Effects of Salinity Stress on Morphological and Physiological
Characteristics of Miniature Rose (Rosa chinensis Jacq. var. minima Rehd.)

Z. Shahbani®, M. Khosh-K hui, H. Salehi, M. K afi, A.A. Kamgar Haghighi and
S. Eshghit

Abiotic stresses are very harmful in plant species due to their extensive presence in
agricultural lands and increase in the probability of their severity under climate change
conditions. To investigate the effects of salt stress on some morphological and physiological
characteristics of miniature rose (Rosa chinensis Jacg. var. minima Rehd.) cultivars a factorial
experiment was conducted based on a completely randomized design in greenhouse
conditions. Treatments were water with electrical conductivity of 2 and 4 dS m* provided by
NaCl along with tap water as control and rose cultivars including red (R. chinensis ‘Little
Buckaroo’), pink (R. chinensis “Sourati Local Cultivar’) and yellow (R. chinensis ‘Little
Flirt’) flower plants. The results revealed that salinity of 4 dS m* decreased the number of
leaves and flowers, flower diameter, plant height, dry weights of shoots and roots, leaf area,
chlorophyll index, chlorophyll fluorescence and visual quality while leaf ion leakage was
increased. “‘Sourati Local Cultivar’ had the lowest plant height, flower diameter, dry weight of
roots, visual quality, leaf area, chlorophyll index, and the highest |eaf ion leakage in salinity
treatments (2 and 4 dS m™), while in the control treatment this cultivar had the maximum
number of leaves and flowers. ‘Little Buckaroo’ with the highest plant height, dry weight of
roots, visual quality, leaf area, and chlorophyll index was the most tolerant cultivar to salinity
stress. Therefore, its cultivation in areas with saline soils can be suggested.

Keywords: Abiotic stress, Electrical conductivity, NaCl, Visua quality.
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