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ABSTRACT

The aim of this study was to investigate the effect of foliar application of proline on some physiological and biochemical
characteristics of two cultivars of impatiens under salinity stress. The experiment was a factorial based on a completely
randomized design with three replications. The first factor was two cultivars of impatiens (Accent Premium Salmon and
Tempo Orange), the second factor was foliar application of proline (0 as control, 5 and 10 mM were applied weekly)
and the third factor was salinity stress at four levels (0 as control, 20. 40 and 60 mM sodium chloride were applied as
irrigation (90% field capacity) every three day). The results showed that increasing salinity stress significantly reduced fresh
and dry weight of leaf, stem, root and total plant, time of flower opening, flower diameter, number of flower,
chlorophyll a, chlorophyll b, total chlorophyll, carotenoid content and catalase activity, and while significantly increased
proline content, activity of peroxidase and ascorbate peroxidase enzymes in both cultivars of impatiens. Exogenous
application of 5 and 10 mM proline have mitigated salinity stress effects and caused a significant increase in all of the
studied characteristics. The highest activity of catalase and proline content was observed in Salmon cultivar, whereas the
highest activity of ascorbate enzyme was observed in Tampo cultivar. In general, the results of this study indicated that all
levels of salinity stress had negative effects on growth and yield of both impatiens cultivars, but proline application
especially at a concentration of 10 mM reduced the effects of salinity stress and increased plant tolerance to stress.
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Table 1. Some of chemical properties of the used soil

Parameter Unit Result
Electrical conductivity (EC) (dS/m) 0.41
pH - 7.95
P (mg/kg) 2.08
K (markg) 270.37
N % 0.05
C % 1.278
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Table 2. Results of variance analysis effect of salinity, cultivar and proline on time of flower ppemn%, flower
diameter, number of flowers, fresh and dry weight of leaf, stem, root and total plant of Impatiens walleriana
Mean of Square
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L « B 58 BT L2 B 2 & .2 .® -2 o
Source of variatoin 5 23 %g 28 g2 &g §s E“;’ gz 8¢ g2 £
2 T F&8 g =3 bz b3 g I g =3
s = g ¢ § ¢ s ¢ § E s
Cultivar T 0014~ 2125™ 1.39™ 3.789 0325 5158 0674 248  0.14 46375 0.398
Proline 2 267177 122.78" 3705~ 37.627" 0.897" 56.58" 0.823" 11.87" 0.354" 287.08" 5.93"
Salinity ) 3 1856~ 806.4" 779.52"° 68.927 " 0.548 34.91" 0.895" 22.14" 0.19 356.9° 4.46
Proline x Cultivar 2 2689 168  3.389"™ 0.689" 0.004™ 0.7° 0.0028™ 0.149™ 0.0015™ 2.98" 0.00467"
Salinityx Cultivar 3 1.27™ 365™ 3083 0.171™ 0.001™ 02" 0.012° 0.005™ 0.0034" 0.067™ 0.0071"
Prolinex Salinity 6 0.167™ 1.25™ 8.46° 0.416™ 0.00897" 0.22™ 0.0042™ 0.0146™ 0.0027" 0.6"™ 0.04
g;’,'i‘r:‘i’&r xProlinex 6 137™ 1.73™ 6.28™ 0.367™ 0.0029 0.19" 0.005™ 0.047" 0.001® 0.6™  0.005™
Error 48 1.08 3.73 2.86 0.35 0.0029 0.306 0.0039 0.117 0.00117 0.8 0.0078
CV% - 8.08 6.2 2.4 6.524 6334 6.27 6.46 7.89 8.19 4.02 4.27
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ns, *,**: Non-significant and significant at 5 and 1% of probability levels, respectively.
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Table 3. Results of variance analysis effect of salinity, cultivar and proline on some physio-biochemical
characteristics of Impatiens walleriana
Mean of Square
§ § § ﬁ @ 3 3
N . — = = — o 1% 3] @© © (<]
Source of variatoin 5 5o Sa g5 5 g 2 £2 ?5)
° ° o o < e 8 a
5 5 5 & ° @ <2
Cultivar 1 0.216" 0.026" 0.391" 0.0327 8.78 11.65™ 0.0199 571719
Proline 2 23418 3.61° 45/32" 1262 1557  1184.02" 0.01299 2269/14~
Salinity _ 3 594127 1476 133.16° 6.279° 23.36° 609.02°  0.0096 386/32"
Proline x Cultivar 2 2062° 033 0.739°  0.016® 011  44.19 0.0001"™ 8.6
Salinityx Cultivar 3 18217 0149® 1473 0.096™ 0038* 289"  0.00017 25.18"
Prolinex Salinity 6 148 0239 17777 0.031" 0088 9.64 0.00006™  24.45°
Cultivar xProlinex Salinity 6 0.776 0.0619™  0.468 0.0085"™ 0.026"™ 5.59"™ 0.000119 5.77
Error 48 0.126 0.0944 0.2 0.048 0.027 3.01 0.000033 1.19
CV% - 4.06 8.5 3.65 6.015 4.605 6.92 3.68 5.91

e gl d Jloial s jo a5 a o pime Dol g Mo S Dglis g s g % S
ns, *,**: Non-significant and significant at 5 and 1% of probability levels, respectively.
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Table 4. Mean comparison effect of cultivar, proline and salinity on time of flower opening, flower diameter, number

of tflowers, fresh and dry weight of leaf, stem, root and total of Impatiens walleriana

=
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Culivar ___Tempo  1289° 3132 7060° 884" 0782° 9677 0898 4528 0460 2304 214
Salmon 12.86° 30.98° 7097 9.3 0017 7.084° 0.704° 4.157° 0.373° 21.43° 1.093"
— 0 16.55° 38.48° 78.3° 113" 1047° 10319 1032 5645 0503 27.28° 2.583°
Salinity 20  14.05° 34.64° 742° 986° 0924° 9464° 0887° 4.730° 0.482° 24.06° 2293°
(mM) 40 11.89° 27.96° 66.89° 831° 0.784° 8459° 0781° 3955° 0406° 20,72° 1.971°
60 9" 235 639" 678" 0.644° 7.079° 0504° 304° 0276° 16.9° 1421°
Droline 0 1512  326° 753  7.77° 063 7.10° 0588 3535° 027/7° 184° L1503
(M 5 14.45° 323 69.08° 917° 0891° 9357° 0886° 4676° 0482° 232° 226
10 9.04° 2855 6808° 10.26° 1019 10033 0928 4817 0491° 2511° 2.439°

Sl IS e o[+ 0 Sl e ys LSD (5051 ol o e )ley By syl sl
* Means followed by the same letter are not significant at P<0.05, according to LSD Test.
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Table 5. Mean comparison effect of cultivar, proline and salinity salinity on some physio-biochemical characteristics
of Impatiens walleriana

éﬂ __I’,‘\ _ __?‘\ % ‘—."‘\ il il in *."\

Treatments = a2 62 S = EED < BT < BT 2 z
=5 =% 5 gk <=3 S5 2 %EE s2

O O o o D S o o £ o o g o £ o a9

E E FE SE 3 3 3 E
Cultivar TEMPO  8.685° 359 12.276°  3.659° 3.206° 24.68° 0.173° 15.645°
Salmon 8.795°  3.628°  12.424*°  3617° 3.904% 25.485° 0.139° 21.278°
0 10.86° 4.69° 15555°  4.357° 4.8 18.34¢ 0.1319 12.828°
Salinity 20  9.417° 385"  13271° 385" 4,055 23.069° 0.146° 17.049°
(mM) 40  8.058° 3.36° 11.423°  3.327° 3.214° 26.85" 0.162° 20.274°
60  6.624¢ 2.53¢ 9.154¢ 3.017¢ 2.15¢ 32.07% 0.185 23.69°

proline  © 7.756° 3.25° 11.01° 3.4° 2.664° 17.69° 0.129° 7.49°
(mM) 5 9.731% 4,02 13.75° 3.65° 3.77° 25.89° 0.168° 21.87°
10  8.732° 3.56° 12.29° 3.86° 4.227° 31.669° 0.171% 26.02°

s o gae o+ 0 Jlois mhas o LSD Q)A;' bl GlSs Gy s sl ks 3

* Means followed by the same letter are not significant at P<0.05, according to LSD Test.
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Figure 1. Mean comparison interaction effect of cultivar, proline and salinity on Chla and Total Chl of Impatiens walleriana
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