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Table 1- Physico-chemical properties of the used soil

EC pH N Organic Lime Mg Ca K Na Clay Silt Sand
(ds/m) (%) matter (%) (%) (ppm)  (ppm)  (PPM)  (PPM) (%) () ()
0.98 7.0 0.049 3.41 9 3.2 0.59 1.2 24.8 25.4 49.8
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Table 2- ANOVA for morphological traits (Mean of squares) measured in Petunia
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Table 3- Effects of drought stress and varity on some morphological traits measured in Petunia
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Table 4- Comparison of interaction effects of drought stress xVariety on some morphological traits measured in Petunia

Drought stress(%FC)
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Tango Blue 25.37bcd  66.83a 0.26cd  5.66de 211.23d 298.75c 44.66ab  0.16bc 0.437a 0.97b 1.52b
Tango Blue 27.63ab 59.88abc  0.39bcd 4.66de 251.59d 157.50e 37.33bc  0.08de 0.138g  0.55def  0.79¢
Tango Blue 27.13bc  54.66bcd  0.04d 1.00e  115.23d  43.75f 7.00f 0.24a 0.161f 0.25f 0.38cd
Tango White 28.90ab  66.74a 1.72a 29.33a 657.00b 458.68a 51.00a 0.05e 0.262c 1.76a 1.53b
Tango White 21.47de  48.24d 0.83b  15.00b 1210.72a 402.13b 45.66ab  0.06e 0.220cd 1.03b 1.34b
Tango White 29.36ab  52.58cd  0.20cd  4.33de  461.93c 205.90d 40.33ab  0.12cd 0.183e  0.63cde  0.71cd
Tango White 25.01bcd 54.22bcd  0.01d 0.33e  232.85d  68.63f 14.00ef  0.09de 0.057i 0.35ef 0.31d

LSD Value 4.55 10.36 0.44 5.84 177.3 43.14 12.09 0.05 9.46 0.33 0.43

L)l gyl gime 3M3I LSD (P < 0.05) 9051 Gollas caisb o S yiie Bgys (sl gian ya 50 a8 ool
Mean that in every column with the same letters are not statistically different according LSd test
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Table 5- Analysis of variance mean square physiological and biochemical measurements in Petunia

) )| e s Cagb (glgi .
i gl e ogn S o aigsys S s b Judg s a Judg 5
Source of variations &3l Prolin.e Electrolyte Y Carotenoids Total Chlorophyll b Chlorophyll a
leakage Relatlv't[e W?ter chlorophyll
conten
Vaﬁ; y 2 0.05** 20.397** 788.89** 22.61** 74.43** 144.07** 11.406**
DI'OUUg'\r:ItLg::ESS 3 0.17** 1093.84** 651.22** 38.49** 88.97** 138.83** 19.684**
. ‘gm} XS5 6 0.007** 31.17* 43.97* 5.26** 55.76** 22.93** 18.467**
Varieties x Drought stress
s
Error 0.002 10.00 24.49 0.979 3.86 6.12 2437
CV (%) s oy 4.80 5.92 9.47 25.54 12.01 22.55 28.92

2L oe Y ime M) pae KLy NS 5003 B 9 ) las Jlon] prdaws )3 jlo me sy 4 * o ¥
*, ** and ns significant at the 0.05 and 0.01 level of probability, no significant, respectively

ol U5 43 05 (650131 (o2 loomsbiont 9 SQ5els 38 Ol i 08 9 (SWid (IS 03l O T (ke A lio - Jgaa
Table 6- The simple effects of Varieties and drought stress on physiological and biochemical measurements in Petunia

o oo Cuid Sl 9,8 IS Judg s b gy s a by,
Treatment Proline Colg S o Cagh Carotenoids Total Chlorophyll b Chlorophyll a
(mg/gfw) Electrolyte  Relativewater ~ (Mg/gfw)  chlorophyll (mg/gfw) (mg/gfw)
leakage (%) content (%6) (mg/gfw)
”’:) Supercascade 0.84c 49.95b 42.91b 2.34b 13.60b 7.10b 6.49a
Variety

Tango Blue 0.93b 57.99 56.75a 4.28a 17.08a 12.a 5.07b

Tango White 0.98a 52.38b 57.13a 4.99a 18.42a 13.80a 4.62b

LSD Value 0.03 2.66 4.17 0.83 1.65 2.08 1.31

Drought 100% FC 0.76d 43.34 62.13a 6.78a 20.13a 16.56a 3.57¢c

stress

80%FC 0.86¢ 48.02 53.72b 3.43b 14.63c 9.39bc 5.24b

60% FC 0.98b 53.71b 51.83b 1.89c 13.07c 7.47c 5.59b

40%FC 1.07a 68.71a 41.42c 3.37b 17.62b 10.45b 7.17a

LSD Value 0.04 3.07 4.81 0.96 191 2.40 151

85 (s gime M LSD (P < 0.05) 905 gallas il o S e gy (shyls cpgim ya 13 &5 oo Sibie
Mean that in every column with the same letters are not statistically different according LSd test
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Table 7- Interaction effects of variety and drought stress on physiological and biochemical traits measured in Petunia

. ol Slyome A Judg I Judg IS Judg 5
. o o K - -
> oAsn ClgrSN icagh, Js b a
Relative
- Electrolyte - Total
L Proline water Carotenoids Chlorophyllb  Chlorophyll a
Varietiy (mglgiw) Ieal(age content (mg/gfw) chlorophyll (mg/gfw) (mglgfw)
(%) (%) (mg/gfw)

Supercascade 100 0.68i 37.34f 54.74cd 3.35¢ 12d 9.16bcd 3.84de
Supercascade 80 0.72hi 43.91e 47.59de 2.81c 14.07cd 7.69d 6.38bc
Supercascade 60 0.93de 55.09¢c 44.44e 0.53d 12.98d 3.48¢e 9.50a
Supercascade 40 1.04bc 63.49b 27.90f 2.66¢ 16.33bc 8.09cd 8.24ab
Tango Blue 100 0.82fg 48.56de 66.00ab 8.54a 25.01a 21.44a 3.56de
Tango Blue 80 0.87ef 52.20cd 61.92b 2.36¢ 10.92d 7.40de 3.51de
Tango Blue 60 0.97cd 54.96¢ 54.39cd 2.47c 13.65cd 8.14cd 5.51cd
Tango Blue 40 1.07ab 76.26a 44.57e 3.74bc 18.74b 11.03bcd 7.71abc
Tango White 100 0.78gh 44.12¢ 66.64a 8.46a 24.40a 19.09a 5.31cd
Tango White 80 0.97cd 47.95de 58.66bc 5.12b 18.90b 13.07b 5.83bcd
Tango White 60 1.04bc 51.10cd 56.65¢ 2.69c 12.58d 10.81bcd 1.77e
Tango White 40 1.12a 66.37b 51.81cde 3.71bc 17.81b 12.23bc 5.57cd

LSD Value 0.07 5.33 8.33 1.66 3.31 4.16 2.62

)l ()b gxe M3l LSD (P < 0.05) (9051 sillas caiil oo S yitio gy slls (ygiw oy a5 ooy Sile
Mean that in every column with the same letters are not statistically different according LSd test
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Introduction: Water deficiency is one of important abiotic stresses that severely effects on plant growth. The
effects of drought range from morphological to molecular levels and are evident at all phenological stages of plant
growth at whatever stage the water deficit takes place. Growth is accomplished through cell division, cell enlargement
and differentiation, and involves genetic, physiological, ecological and morphological events and their complex
interactions. The quality and quantity of plant growth depend on these events, which are affected by water deficit. Cell
growth is one of the most drought-sensitive physiological processes due to the reduction in turgor pressure. Under
severe water deficiency, cell elongation of higher plants can be inhibited by interruption of water flow from the xylem to
the surrounding elongating cells. Impaired mitosis, cell elongation and expansion result in reduced plant height, leaf
area and crop growth under drought. Chlorophyll content is one of the major factors affecting photosynthetic capacity
changing in chlorophyll content of plant under drought stress has been observed in different plant species and its
intensity depends on stress rate and duration. Chlorophyll content of leaf is indicator of photosynthetic capability of
plant tissues. In the mid-80s, RWC was introduced as a best criterion for plant water status which, afterwards was used
instead of plant water potential as RWC referring to its relation with cell volume, accurately can indicate the balance
between absorbed water by plant and consumed through transpiration.

Materials and Methods: To study the effects of drought stress on three varieties of petunia, a factorial experiment
based on randomized complete block design with four replications was conducted. The treatments consisted of four
irrigation levels ((100% control), 80%, 60% and 40% of field capacity) and three varieties of petunia (Supercascade,
Tango blue and Tango white). After planting and transplanting and after full deployment in the pot, water stress
treatments were applied on three varieties of petunias. At the end of each week fully blossomed flowers were counted,
flower diameter, peduncle length and corolla length were measured. In order to determine the stability of the cell
membrane electrolyte leakage index was measured. Specific leaf area (SLA) was determined. The amount of
chlorophyll a, b, total and carotenoid and relative water content in the leaves were measured. Statistical analysis was
performed using the software MSTAT-C. EXCEL was used for diagramming software. Means were compared using
LSD test with a 0.05 significance level.

Results and Discussion: Results indicated that interaction impacts of variety and irrigation on dry weight, leaf
area, flower number, flower diameter, length Corolla, chlorophyll content, electrolyte leakage, relative water content
and proline content was significant. The most shoot dry weight (76/1 g) was in control stress (100% FC) and Tango
White variety. Also the most leaf dry weight (07/2 g) and root dry weight (g 43/0) were in Tango Blue variety. With
increasing drought stress from 100% FC to 40% FC, leaf area decreased in Supercascade from 314 to 49, in Tango Blue
from 405 to 44 and in Tango White from 459 to 69 cm?. In 80% FC, electrolyte leakage increased in all varieties
(Supercascade variety 2%, Tango Blue 10% and in Tango White 3%) compared to control. Also electrolyte leakage
increased in Supercascade 17%, in Tango Blue 9% and in Tango Whitel0% in 40% FC compared to control.
Comparison of interaction effects of drought stress and variety also showed the most proline had accumulated in Tango
White and drought 40% of field capacity and then in Tango Blue and stress 40% of field capacity. Generally two
varieties of Tango Blue and Tango White in control irrigation had better growth and also in low irrigation were more
resistant.
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