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ABSTRACT

To study the effect of foliar application of proline and salicylic acid on growth, morphological and phytochemical
traits of Stevia, an experiment based on completely randomized block design in a factorial arrangement was
conducted with three replications in the University of Zanjan. Foliar applications of proline in three levels (0, 1, 2
mM) as well as salicylic acid (0, 0.3, 0.6 mM) were applied after establishment of transplants in the field three times
with 10 days intervals. Factors including leaf area, leaf fresh and dry weight, total fresh and dry weight, chlorophyll
a, b and total chlorophyll, carotenoid, total phenol, total flavonoid and antioxidant activity were studied. Results
showed that salicylic acid and proline applications significantly influenced above mentioned traits. The highest
average leaf area/ plant (5949.39 cm?), leaf fresh (787.17 g/m?) and dry leaf weight (228.5 g/m?), total fresh (1339.23
g/m?) and total dry weight (327.52 g/m?) were recorded in 1 mM proline in combination with 0.3 mM salicylic acid.
Solely applications of proline at 2 mM and salicylic acid at 0.6 mM enhanced chlorophyll &, b, carotenoid and total
flavonoid contents. The highest average total chlorophyll (5.23 mg/g fw) observed in 2 mM proline in combination
with 0.3 mM salicylic acid and highest phenol (19.94 mg/g dw) recorded in 1 mM proline in combination with 0.6
mM salicylic acid. Collectively, results showed that application of proline and salicylic acid significantly improved
vegetative growth and production of active substances in Stevia rebaudiana.
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Table 1. Climatic parameters of Zanjan

Station Average rainfall ~ Average annual min  Average annual max  Average annual Average annual Total average frost
(mm) temperature (°C) temperature (°C) temperature (°C)  relative humidity (%) days per year
Zanjan 313.1 4 18 11 54 120.4
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Stevia rebaudiana (Bert.)
Table 2. Analysis of variance for proline, salicylic acid and their interaction on morphological traits of
Stevia rebaudiana (Bert.)

_ Yield of leaf Yield of leaf Total fresh Total dry

Variation Source df Leafarea/plant g0y weight dry weight weight yield weight yield
Block 2 18649.83 5984.15 133.75 1537.88 238.06
P 2 249874147 25600.93" 2289.32" 2399.4™ 4139.48™
SA 2 6115272.70™ 66423.40" 4118.58™ 70383.64™ 5552.35"
P x SA 4 4308203.47™ 56785.35" 6436.97" 277849.89™ 14285.54™
Error 16 161249.14 3180.93 24371 3676.61 223.83
cv 8.80 9.43 9.29 6.09 6.33

*, ** ns: Non significant, significant at 5 and 1%, respectively.
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Table 3. Effects proline, salicylic acid and their interaction on morphological traits of Stevia rebaudiana (Bert.)

Treatment Leaf area plant Yield of leaf fresh Yield of leaf dry Total fresh weight Total dry weight

(cm?) weight (g/m?) weight (g/m?) yield (g/m?) yield (g/m?)
PoSAy 2741.21+27.58 ¢ 410.75+43d 114.6+£4.10d 748.51£6.92 ¢ 170.82+7.82d
PoSAL 3550.27+94.6 ¢ 472.27+33 cd 131.44+9.93 cd 780.02+25.47 ¢ 182.55+5.31d
PoSA; 5558.74+248 ab 757+15a 202.4+ 16.8ab 1300.42+78.49 a 282.95+12.51 b
P1SAy 2977.77+95 ¢ 481.68+68cd 117.97+4.48d 763.2318.85 ¢ 169.31+3.81 d
PiSA; 5949.39+239.44 a 787.17+25a 228.5+4.18a 1339.23+35.62 a 327.52+5.79%
PiSA, 5660.69+246.69 ab 690.6+46 ab 185.4+12.59 b 1036.29+425b 262.82+8.28 b
P.SAy 5260.79+220 ab 611.47+49 be 199.5+7.21 ab 1193.65194.7 ab 283.95+12.5b
P,SA; 4708.14+169 b 619.75+20 bc 163.0746.39 bc 894.41+26.5 bc 226.12+6.43 ¢
P,SA, 4619.47+400 b 549.81+31 cd 168.174£2.72 bc 896.82+10.9 bc 219.52+ 10.66 ¢

P= proline & SA= Salicylic acid
Means with similar letters are not significant in Duncan.
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Table 4. Analysis of variance for proline, salicylic acid and their interactions on physiological traits and secondary
metabolites of Stevia rebaudiana (Bert.)

Variation Chlorophylla  Chlorophyll b Total Chlorophyll  Carotenoid Phenol Total flavonoid ~ Antioxidant
Source (mg/g fw) (mg/g fw) (mg/g fw) (mg/g fw)  (mg/g dw) (mg/g dw) activity (%)

Block 2 0.7 0.1 0.2 1.38 0.10 0.037 531

P 2 051" 0.13™ 1.09" 13.73" 0.25" 2.86" 3.17™

SA 2 1.1 0.32" 22" 13.63" 0.619™ 10.86™ 1.35"

P x SA 4 0.1 0.3™ 0.14™ 1.98"™ 0.165" 0.44™ 13.97"

Error 16 0.3 0.1 0.02 0.3 0.039 0.37 3.02

(9 5.41 10.88 3.54 7.16 4.29 5.36 2.15

*** ns: Non significant, significant at 5 and 1%, respectively.
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Table 5. Effects of proline and salicylic acid on physiological traits and secondary compounds of Stevia rebaudiana (Bert.)

Treatment Chlorophyll a Chlorophyll b Carotenoid Flavonoid Total
(mM) (mg/g fw) (mg/g fw) (mg/g fw) (mg/g dw)
Control 3.33b 1,01b 16.61b 8.59b
P (1mM) 3.34b 1.11ab 17.31ab 9.17ab
P (2mM) 3.78a 1.26a 19.01a 9.46a
Control 3.11b 0.91b 16.28b 8.28b
SA (0.3mM) 3.68a 1.23a 17.96ab 8.91b
SA (0.6mM) 3.80a 1.28a 18.68a 10.02a

P= proline & SA= Salicylic acid

Means with similar letters are not significant in Duncan.
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Figure 2. Interaction effect of proline and salicylic acid on phenol content of Stevia rebaudiana (Bert.)
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