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ABSTRACT

Rose production is a function of the genetic traits and environmental characteristics, including quantity and quality of
the irrigation water. Due to the limitation in availability of high quality water resources in most regions of Iran, the
effect of electrical conductivity of irrigation water (due to variation in sodium chloride concentration) was
investigated on the yield and quality of rose cv. Dolce vita in hydroponic system. The experimental treatments
included four nutrient solutions with different electrical conductivities of 1.6, 1.8, 2.0 and 2.2 dS m™ containing 3.18,
457, 5.69 and 6.87 mM sodium and 1.58, 2.71, 3.76 and 5.11 mM chloride concentrations, respectively. Results
indicated that treatments not only had no significant effect on quantitative and qualitative performance of rose cv.
Dolce vita, but also they improved petal pigmentation only if ions concentrations and ions ratios were properly
adjusted in the nutrient solutions. Despite applying 40 percent leaching fraction, electrical conductivities of pots drain
water were gradually increased. In addition, by increasing sodium and chloride ions concentrations, only chloride
concentration was significantly increased in leaf tissue. Overall, results of this research indicated that by optimizing
the nutrient solution, rose cv. Dolce vita tolerated variation in electrical conductivity of nutrient solutions in the range
of 1.6 t0 2.2 dS m™ (because of variation in NaCl concentration) without any reduction in performance or quality.
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Table 1. lonic composition and electrical
conductivity of nutrient solutions

Treatments
lons (M) 1 5 3 7

Calcium 3388 3597 4016 4574
Magnesium 966 1026 1145 1305
Potassium 4580 4530 4530 4530
Nitrate 10583 11288 12076 13109
Ammonium 536 543 613 705
Sulfate 1460 1554 1742 1993
Phosphate 1300 1300 1300 1300
Sodium 1044 2986 3896 4796
Chloride 300 1510 2420 3320
EC (uS/cm) 1600 1800 2000 2200
Sodium* 3180 4570 5690 6870
Chloride* 1580 2710 3760 5110
EC (uS/cm)* 1620 1815 2010 2220
* measured
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Table 2. Effect of electrical conductivity on morphological traits of 'Dolcevita’ Rose

morphological traits (Mean and Standard deviation)

Treatment No. of Branch Branch  Peduncle Flower Flower Branch Branch Leaf Petal

EC - . .
(ds m) flower length diameter length Length diameter weight strength arez; color
(N) (cm) (mm) (mm) (mm) (mm) (9) (Degree)  (cm’) (1-4)

1.6 86°x1.6 66.7°+42 6.1°20.4 83.6°%55 57.2°x2.1 39.8°%£17 54.2°#83 8815 12509 3.2°x0.4
1.8 85°+15 68.5°#56 6.3°20.4 82.6°+4.3 57.5°+21 30.9°+14 57.4°+7.6 84°+12 12.3°+15 3.2°104
2.0 8.7°+16 69.2°+49 6.5°+05 84.7°+4.3 57.9°+25 39.9°+2.6 58.1°+9.2 8.3°+1.3 125%°+15 3.4%°+04
2.2 8.5°+1.7 70.0°#5.0 6.8°+1.6 845°+3.8 57.3*+2.1 39.7°+1.9 57°+74 B85°+1.1 125°+14 3.3°+04

SorSIl calan 3 cos Lugndss” o8, 5, S5 Baiis pSeslal s liscs ) Slae Guills &3 X Jsos
Table 3. Analysis of variance of measured morphological traits of 'Dolcevita' due to variation in electrical conductivity

Mean square

SOV df Branch Branch  Branch  Peduncle Flower Flower Branch Branch Leaf Petal

number length  diameter  length length  diameter weight strength area color

Treatment 3 0.26™  40.08™ 51.1"™ 69.18"™ 58.1" 250"™ 59.11™ 1.01™ 02™ 0.23"
Error 12 4.29 39.86 1.1 14.41 4.99 15 40.75 1.77 1.9 0.05
Error r (t) 64 2.29 21.39 0.73 21.47 491 4.24 71.21 1.08 1.2 0.2
Coefficient of Variation % 17.6 6.7 13.3 5.5 3.8 5.2 14.9 15.6 121 136

Sosine b 500 O gl ;5 (SIS 30T Al (5l sixe e S S 5w
*, ns: Significantly differences at p<0.05 (According to the Duncan’s multiple range test), and non-significantly differences, respectively.
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Figure 1. Variation in drain water EC of experimental

pots irrigated with 1.6, 1.8, 2.0 and 2.2 dS/m nutrition
solutions
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Figure 2. Variation in sodium, chloride and
potassium concentrations in drip and drain waters


WWW.SID.IR
WWW.SID.IR

w5 ged g ad) 2l Jeloe (S Sl colan ;~‘L‘ O 5 (6 Kue vF

YV 5 Yo VA N SpS cglae b glié
ol 5l GBU esee jsbar e n eierjewd
ot ST etS Al s (WIS 5 apis slogygy clale
GFlacsy, dlize Clic g5, ¢l b
Sl (plpdbb 4l Lugdss 03y 5, 5
A co Jpame (S 5 o5 a5 4S5k
LS x5, cho 0 ki g 9w 3
pbign S S (5SS, foine G e
Calaw Bagaze ) Wl las rizres b n @l
toial Sl fe oo YIV B V/F (S Sl
oSl colae i aSl péja oy Feoosga
WS (oo My GBS g ey owd YO U oy
Ly Ja a5t e S0 Eulae 5l e ol U
GlBl aizmen S i Sbml (A g 035 ol
B) ol Jolo j0 IS 5 maw lags cdale
A ShlE p g)lgme S (Vg (o B S99
Slo dlgi oo gy ol @l o)l bagudys 5, S
0 6l 08l s s o] ) ooliiasl L3

28l Byguds o8, 5, JS (sl

Sl Rl
ST Gl oo & byl J5 ls &85 15

basasls pyome Lokl (SLL Lo de S
Bl Sblea (eyde cawny oKl (g5,liS

ol szl 5l o calem s aledass)l slaa )l
.oo}?s{, @'b)d_g o S gl

REFERENCES

Fo gy g jewd YIY U SO aSl colan iol58l
A cdile o goe oS Loy o8l 4 i
olas yo ol Jlgges S el conS
5 Sr o sle)ls Jeemeysbar Yo (S Sl
Cewd 11y 0e Aljw g 0dii(oj9,lS) 0w p S,
ol 5o edeleassay gl (Mercurio, 2007) aies e
Olaon (2009) Cabrera et al. g gl b subos
chle o S an e el caliol o jo (el
2355 )8 b cov 5 WIS o Yee o YV
A Olee SB clS o a5 il J o
R e peieiews Yl VL 6 90 230 o

(Alietal, 2012) »,.5 -

9 LA oy o lale bl & 2 F Jguer
‘S.QLA}T e los 130 Cos 5, Sy Al
Table 4. Analysis of variance of Na, Cl, K and

chlorophyll concentrations in rose leaf as affected by
experimental treatments

Mean square

SOV Df Sodium Chloride Potassium Chlorophyll

Treatment 3 006.0™ 27.1° 23.36™ 471"
Error 12 0.057 0.3 15.82 5.08

Coefficient of
Variation (%) 15.8 133 12.7 14.8

e 50,0 0 mhaws 0 S ae3l Ll (5l e i Ay NS g %
IS sixe

*, ns: Significantly differences at p<0.05 (According to the Duncan’s

multiple range test), and non-significantly difference, respectively.

5 (G S Az
Glsloe 5l ooliiul wls olas ioeh ol mbs

1.

A.O.A.C. (1995). Official method of analysis. (16™ ed.). Association of Official Analytical Chemists
International, Arlington Virginia, USA.

2. Ahmad, I., Aslam Khan, M., Qasim, M., Ahmad, R. & Samad, T. (2013). Growth, Yield and Quality
of Rosa hybrida L. as Influenced by NaCl Salinity. Journal of Ornamental and Horticultural Plants,
3, 143-153.

3. Alij, E. F,, Bazaid, S. A. & Hassan, F. A. S. (2012). Salinity Tolerance of Taif Roses by Gibberellic
Acid (GA3). International Journal of Science and Research, 3(11), 184-192.

4. Bernstein, L., Francois, L. E. & Clark, R. A. (1972). Salt tolerance of ornamental shrubs and ground
covers. Journal of the American Society for Horticultural Science, 97, 550-556.

5. Bass, R. & van der Berg. (1999). Sodium accumulation and nutrient discharge in recirculation
systems: A case study with roses. Acta Horticulturae, 507, 157-164.

6. Cabrera, R. I. (2003). Mineral nutrition. In: A.V. Roberts, Debener, T. & S. Gudin (Ed),
Encyclopedia of rose science. Academic Press, Oxford, UK.

7.

Cabrera, R. I. & Perdomo, P. (2003). Reassessing the salinity tolerance of greenhouse roses under
soilless production conditions. American Society for Horticultural Sciences, 38, 533-536.


WWW.SID.IR
WWW.SID.IR

\A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

VWAVl ) 5,Les PR 8,0 ool SLEL psle

Cabrera, R. 1., Solis-Perez, A. R. & Sloan, J. J. (2009). Greenhouse Rose Yield & lon Accumulation
Responses to Salt Stress as Modulated by Rootstock Selection. American Society for Horticultural
Sciences, 44, 2000-2008.

Cai, X., Niu, G., Starman, T. & Hall, C. (2014). Response of six garden roses (Rosa x hybrida L.) to
salt stress. Scientia Horticulturae, 168, 27-32.

Chimonidou, P. D. (1997). Response of Roses to Salinity & Irrigation. In: Proceeding of the 1th
Trans-National Meeting on Salinity as Limiting Factor for Agricultural Productivity in The
Mediterranean Basin, 2-7 June, Napoli, Italy.

Edwards, I. K., Kalra, Y. P. & Radford, F. G. (1981). Chloride determination and levels in the soil
plant environment. Environmental Pollution, 2, 109-117.

Gupta, B. & Huang, B. (2014). Mechanism of Salinity Tolerance in Plants. Physiological, Biochemical,
and Molecular Characterization. International Journal of Genomics, 2014, 18 pages. Review

Hughes, H. & Hanan, J. J. (1978). Effect of salinity in water supplies on greenhouse rose production.
Journal of the American Society for Horticultural Science, 103, 694-699.

James, R. A., Blake, C., Byrt, C. S. & Munns, R. (2011). Major genes for Na* exclusion, Nax1 and
Nax2 wheat HKT1; 4 and HKT1; 5), decrease Na* accumulation in bread wheat leaves under saline
and waterlogged conditions. Journal of Experimental Botany, 6(8), 2939-2947.

Kalra, P. Y. (1998). Handbook of references methods for plant analysis (1th ed.). CRC press.

Khan, M. I. R., Igbal, N., Masood, A. & Khan, N. A. (2012). Variation in salt tolerance of wheat
cultivars: role of glycinebetaine and ethylene. Pedosphere, 22, 746-754.

Li, X. G, Li, F. M., Ma, Q. F. & Cui, Z. J. (2006). Interactions of NaCl-and Na,SO, on soil organic
C mineralization after addition of maize straws. Soil Biology and Biochemistry, 38, 2328-2335.
Lichtenthaler, H. K. & Buschmann, C. (2001). Chlorophylls and carotenoids: measurement and
characterization by UV-VIS spectroscopy. Current protocols in food analytical chemistry, pp.
F4.3.1-F4.3.8. Wiley, New York.

Lex Company (2016). The Rose Creators. Retrieved June 28, 2016, from
http://www.lex.nl/catalog/product.web?id=16&p=dolce-vitaplus

Mercurio, G. (2007). Cut rose cultivation around the world. (1% ed.). Schreurs, The Netherlands.
Munns, R. & Tester, M. (2008). Mechanisms of salinity tolerance. Annual Review of Plant Biology,
59, 651-681.

Munns, R. (2005). Genes and salt tolerance: bringing them together. New Phytologist, 167(3), 645-663.
Niu, G. & Rodriguez, D. S. (2008). Responses of Growth and lon Uptake of Four Rose Rootstocks to
Chloride- or Sulfate-dominated Salinity. Journal of the American Society for Horticultural Science,
133(5), 663-669.

Niu, G., Rodriguez, D. S. & Aguiniga, L. (2008). Effect of saline water irrigation on growth and
physiological responses-of three rose rootstocks. Journal of the American Society for Horticultural
Science, 43, 1479-1484.

Rahnama, A., James, R. A., Poustini, K. & Munns, R. (2010). Stomatal conductance as a screen for
osmotic stress tolerance in durum wheat growing in saline soil. Functional Plant Biology, 37(3), 255-263.
Raviv, M., Krasnovsky, A., Medina, S. & Reuveni, R. (1998). Assessment of various control
strategies for recirculation of greenhouse effluents under semi-arid conditions. Journal of
Horticultural Science and Biotechnology, 73, 485-491.

Rozema, J. & Flowers, T. (2008). Ecology. Crops for a salinized world, Science, 322(5907), 1478-1480.
Sadasivaiah, 'S. P. & Holley, W. D. (1973). lon balance in nutrition of greenhouse roses. Roses
Incorporated Bulleting Supplement. November. P. 1-27.

Wahome, P. K., Jesch, H. H. & Grittner, I. (2001). Mechanisms of salt stress tolerance in two rose
rootstocks: Rosa chinensis ‘Major’ and R. rubiginosa. Scientia Horticulturae, 87, 207-216.

Western Australia Department of Agriculture. (2003). Salinity Tolerance. Retrieved May 10, 2013,
from http://staneyo.com/news files/water/salinity-chart.ntml.

White, J. W. (1987). Fertilization. In: R.W. Langhans (Ed.). Roses. Roses Incorporated, Haslett,
Michigan.

Yaron, B., N. Zieslin, & Halevy, A. H. (1969). Response of 'Baccara' roses to saline irrigation.
Journal of the American Society for Horticultural Science, 94, 481-484.


WWW.SID.IR
WWW.SID.IR

