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Abstract: Fruits of Physalis peruviana are used in Egypt as edible fruits due to their nutraceutical 
properties. The present study aimed to compare the growth potential of the local cultivar of Physalis 
peruviana (Type I) with another imported variety of Physalis edulis (Type II). Salicylic acid (SA) and 
Methyl jasmonate (MJ) as growth stimulators were also studied to reveal their effects on growth and 
active ingredients. The data obtained showed that type II is more vigor than type I in terms of 
vegetative growth however, the two types did not differ significantly in fruit production. The two 
growth stimulators significantly improved the growth and productivity of Physalis plant in comparison 
with the untreated plants. In this regard, the effects of SA were significantly higher than those attained 
with MJ. The highest content of alkaloids was recorded in plant roots followed by leaves then stems, 
while the fruits contained the lowest percentage. Both the free and glycosilated withanolides are 
concentrated in the husk (calyx) followed by leaves, stems then roots in a decreasing order. The fruits 
contained the lowest concentrations. SA or MJ failed to improve the content of withanolides in 
physalis plant.    
 
Key words: growth aspects, MJ, SA, active ingredients, growth substances, Physallis peruviana, 

Physalis edulis. 
 
Introduction 

 
Physalis peruviana L. called "cape gooseberry" or "golden berry" is a perennial plant native to 

tropical South America. The fruits are climacteric seedy berries (Trinchero et al., 1999) encapsulated in 
an inflated, bladder-like calyx called ‘Chinese lantern’. The plant is extensively used as part of folk 
remedies for various diseases. The extracts from different parts of the plant show anti-hepatotoxic 
(Arun and Asha, 2007), anti-inflammatory (Wu et al., 2006), as well as anti-proliferative effects on 
hepatoma cells (Wu et al., 2004). The edible fruits are bearing a complex volatile profile (Mayorga et 
al., 2001) and contain high levels of vitamins A, B, C, ß-carotene, phosphorus and iron (Hewett, 1993; 
Sarkar and Chattopadhyay, 1993). Phytochemical studies of several Physalis species revealed the 
presence of withanolides as the characteristic secondary metabolites reported for the genus (Ray and 
Gupta, 1994; Ahmed et al., 1999). Additionally, tropane alkaloids, sterols, and flavonoids have also 
been isolated as minor components (Ray et al., 1982; Ismail and Alam, 2001).  

Salicylic acid is a plant growth regulator that increases plant bioproductivity (Hongjie and 
Shiping , 2005). Experiments carried out on ornamental or horticultural plants clearly demonstrated 
that the plants responded well to this substance. The effect on ornamental plants was expressed as 
increase in plant size, higher number of flowers and leaf area, as well as early flowering. In 
horticultural species, the effect reported is increase of yield without affecting the quality of the fruits. It 
is proposed that the increase in biomass productivity is mainly due to the positive effect of SA on root 
length and its density (Saavedra and Mex., 2007). 

Among the various elicitors, exogenous methyl jasmonate (MJ) has been confirmed as effective 
for the induction of secondary metabolites in plant cell cultures (Ketchum et al, 1999). It has been also 
established that treatments with exogenous MJ can elicit the accumulation of several classes of 
alkaloids, including the benzophenanthridines (Kang et al 2004), the vinca alkaloids (Aerts et al 1996) 
and the tropane alkaloids (Saenz-Carbonell and Loyola-Varga, 1996). Jasmonic acid (JA) and MJ are 
considered to be partially involved in the signal transduction pathway that induces particular enzymes 
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catalyzing biochemical reactions to form defense compounds of low molecular weight in plants, such 
as polyphenols, alkaloids, quinones, terpenoids, and polypeptides (William et al, 1996 and Mizukami 
et al, 1993). 

The present study was conducted to evaluate the potentialities of this plant as a source of active 
ingredients, as well as increasing the fruit productivity through treatment with different growth 
stimulators.  
 
Materials and Methods 
 
1. Plant Material and Applied Treatments: 

 
The present study was carried out on two species of Physalis. Seeds of Physalis. peruviana L 

(Type I) were obtained from Vegetable Department, Agriculture Research Center, Ministry of 
Agriculture while seeds of Physalis edulis (Type II) were purchased  from Ruhlemann's, Krauter & 
Duftpflanzin, Company (P 90/30), Horstedt, Germany.  

 
Physalis peruviana 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                             
Physalis edulis                   

   
 
 
 

Seeds of both types were planted on the 15th of February 2009 in trays filled with a mixture of 
peat moth and berlite. Germination took place at the end of February.  When seedlings reached 15 cm, 
at the end of March, they were transferred to the open field in a clay sandy soil. The two types were 
cultivated in two split plots each of 270m2 divided to 9 subplots each of 30m2 representing one 
replicate. The seedlings were planted at 50cm distance on rows 60cm in between, meaning each 
subplot contained 100 plants. The treatments were randomly scattered in the different replicates.  

Starting from May the plant growth was assessed at monthly intervals. Three plants were 
randomly taken from each replicate for measurement of their growth parameters where their mean 
value was recorded as the value for that replicate. At harvest time in October and November three 
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plants from each replicate were randomly chosen for the assessment of the fruit yield of the two types 
of Physalis. The fruits were harvested twice in both of October and November and the sum of the two 
harvests was recorded for each plant, then the mean of the three plants was recorded as the value for 
that month. 

The planting procedure and experimental design were repeated in the same manner in the 
Experimental farm of Faculty of Agriculture, Cairo University, in two successive seasons of 2009 and 
2010. 

Activities in the first season were directed towards investigating the seasonal variation in the 
growth of the two types. Thus, the following growth parameters were measured at monthly intervals; 
1. plant height (cm) 
2. whole plant dry weight (g/plant) 
3. leaves dry weight (g/plant) 
4. stems dry weight (g/plant) 
5. roots dry weight (g/plant).  

On the other hand, activities in the second year were dedicated to investigate the effect of the two 
growth stimulators methyl jasmonate (MJ) and salicylic acid (SA) on the growth and chemical 
composition of Physalis peruviana L.  
The plants were subjected to the following treatments:  
1. Spraying with water as control treatment 
2. Spraying with Methyl Jasmonate (MJ) at a concentration of    100µM/ppm. 
3. Spraying with salicylic acid (SA) at a concentration of 1mM/ppm. 

Each treatment consisted of three replicates. The plants were sprayed twice till damping off in the 
middle of June and July. 

Three plants from each replicate were assessed at monthly intervals where the growth parameters 
were measured and samples were collected for chemical investigation. The plant samples were air dried 
at room temperature (25°C ± 2). The samples were assessed for their content of alkaloids, total 
withanolides, and total flavonoides as follows:  

 
2. Chemical Assessment of the Plant Materials: 
 
2.1. Determination of Alkaloids: 

 
Five grams of the dried methanol extract was shaken with 50ml water of 1% HCL in a separating 

funnel. Chloroform was added and shaken several time till color free. The chloroform was discarded 
and the acidified aqueous extract was adjusted to pH 9-11 with ammonia. The alkaloid was extracted 
from the alkali aqueous extract by chloroform. The chloroformic layers were combined then 
evaporated, and finally weighed (Aniszewski, 2007 and Basey et al 1992). 

 
2.2. Determination of Total Withanolides: 
 
Total Free Withanolides:  
 
 Five grams of the dried methanol extract was shaken with 25ml of methanol and 25ml water in a 
separating funnel. The extract was defatted with hexane (4 portions x 50 ml). The hexane fraction was 
discarded. The remaining extract was taken with ether to extract the free withanolides then, washed 
with water. The etherial layers were evaporated then, weighed. (Vijay and Bangalore, 2010).   

 
Glycowithanolides:  
 
 The above remaining aqueous methanolic solution was extracted three times with chloroform- 
methanol (2:1). The chloroform- methanol extracts were combined and evaporated on water bath and 
dried under vacuum at 80°C to constant weight then, finally weighed to give the content of 
withanolides as glycosides (Vijay and Bangalore, 2010).  

 
2.3. Determination of the Total Flavonoids:  

 
One gram of dried sample (leaves, stem, husk, root and/or fruit) was shaken with 10ml methanol 

for 24h at 37oC (using sincator). The extract was filtered then, completed with methanol to 10ml in a 
volumetric flask. One ml of AlCl3 (2%) was added to 1ml methanol and incubated for 15 minute at 
room temperature. The flavonoid content was determined using a UV-240/PC Shimadzu 
spectrophotometer. Absorbance of the samples was measured at 430nm, then and the relevant content 
of the flavonoids was calculated from the following equation: 
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y= 5.68 x+0.014 
 
where: 
y = Absorption 
 x = concentration   
 
Statistical Analysis: 
 
 The collected data were processed using SPSS( version 16.0), then analyzed adopting COSTATE 
program (version 6.303). The data were analyzed adopting the one - way analysis of variance 
(ANOVA) where differences at P = 0.05 considered significant.  

 
Results and Discussion 
 
I. Seasonal Variation in Growth of the Two Types of Physalis: 

 
Table (1) compiles the data of growth parameters taken through the first growth season 2009 

from May till November, in the two Physalis species. 
  

Table 1: Seasonal variation in growth of the two types of Physalis peruviana L. (Type I) 

Treatments 
plant  
height 
 (cm) 

Whole plant  
dry weight  
(g/plant) 

Leaves dry weight 
(g/plant) 
 

Stems dry weight 
(g/plant) 
 

Roots dry weight 
(g/plant) 
 

P
. p

ir
uv

ia
n

a 

May 42.17 ± 1.18 8.66  ± 0.10 0.17 ± 0.01 8.13 ± 0.02 0.36 ± 0.01 

Jun. 89.59  ± 0.88 20.44 ± 0.43 6.74 ± 0.01 12.39 ± 0.04 1.31 ± 0.02 

Jul. 116.89  ± 2.32 28.04 ± 0.46 7.36 ± 0.08 18.27 ± 0.19 2.41 ± 0.01 

Aug. 122.08  ± 2.35 50.59  ± 0.26 9.08 ± 0.06 37.88 ±0.07 3.63 ± 0.03 

Sept. 145.16  ± 12.69 79.52  ± 0.35 13.55 ± 0.04 60.58 ± 0.05 5.39 ± 0.01 

Oct. 177.33  ± 0.98 90.53  ± 0.07 20.87 ± 0.01 63.22 ± 0.18 6.44 ±  0.10 

Nov. 181.49  ± 2.55 108.55  ± 0.12 27.18 ± 0.19 73.93 ± 0.11 7.44 ±  0.08 

Mean 124.96 ± 46.60 50.58  ± 33.15 12.13 ± 8.68 39.20 ± 25.42 3.86 ±  2.51 

P
. e

du
li

s 

May 38.57  ± 0.09 13.76 ± 0.03 4.54 ± 0.01 8.13 ± 0.02 0.91 ±  0.01 

Jun. 84.94  ± 0.12 22.39 ± 0.02 8.83 ±  0.01 12.26 ± 0.01 1.30 ±  0.01 

Jul. 92.25  ± 0.12 23.81 ± 0.02 8.96 ± 0.03 12.73 ± 0.01 2.12 ±  0.02 

Aug. 112.45  ± 0.12 38.65 ± 0.01 9.07 ± 0.02 26.87 ± 0.02 2.71 ±  0.01 

Sept. 230.56  ± 0.23 196.80 ± 0.01 29.66 ± 0.03 160.96 ± 0.04 6.18 ± 0.03 

Oct. 240.56  ± 0.38 211.36 ± 0.03 37.41 ± 0.04 162.03 ± 0.03 11.92 ± 0.01 

Nov. 250.54  ± 0.37 261.12 ± 0.03 54.05 ± 0.03 189.03 ± 0.01 18.04 ±  0.04 

Mean 149.96 ± 82.70 102.11  ± 92.48 21.79 ± 17.79 81.72 ± 79.11 6.17 ±  6.12 

LSD at 5%: 
 

Strains: 
Months: 
Interaction; 

 
 

4.40 
3.23 
4.57 

 
 

0.16 
0.11 
0.16 

 
 

0.05 
0.06 
0.08 

 
 

0.13 
0.06 
0.09 

 
 

0.03 
0.05 
0.06 
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The results show that the plant height increased progressively from May till November, and attain 
the highest height in November reaching 181.49cm against 42.17cm in May in Type I. The same trend 
occurred in case of type II where plant height increased progressively with age from May (38.57cm) till 
November (250.54cm) meaning that Type II is more vigorous than the first. Generally, it is noticed that 
the biomass production, in terms of weight of whole plant, leaves, stems, and/or roots, increased 
progressively and gradually from May till November.  

Table (2) presents the productivity of the two types of Physalis in October and November. For the 
first glance it seems that Type I is more productive than Type II however, the difference is not 
significant. It is also evident that the productivity increased from October to November.  

 
II. Effect of the Growth Stimulators on Growth and Active Ingredients of P.  peruviana:  
 
II. 1. Effect of the Growth Stimulators on the Vegetative Growth of Physalis peruviana: 

 
In the second season two growth stimulators were applied to study their effect on growth and 

active ingredients, as the plant does not respond well to fertilization (El-Tohamy et al, 2009). 
 

Table 2: Yield of fresh fruits (kg/plant) of the two species of Physalis. 
Months Fruits fresh weight (kg/plant) 

 
 Type I Type II Mean 
October 3.24± 0.79 3.15 ± 0.92 3.29± 0.06 
November 4.05 ± 0.91 3.34 ± 0.07 3.70± 0.50 
Mean 3.64 ± 0.57 3.24 ± 0.57  
LSD at 5%: 
Strains:              1.58 
Months:             0.39 
Interaction:        0.70 

 
As it could be seen from the data in table 3, the growth parameters increased gradually along with 

the growth season from June to November regardless of the applied treatments. Both the growth 
stimulators positively affected the growth of this plant in comparison with the untreated plants. 
However, it is observed that the plant responded better to salysilic acid (SA) than methyl jasmonate 
(MJ). The mean values of plant height, plant dry weight, leaves dry weight, stems dry weight and roots 
dry weight were 205.36, 273.44, 65.14, 188.33 and 20.33, respectively for the plants treated with SA, 
while it was 155.44, 231.07,  57.87, 157.54 and  16.86. The positive effect of SA was clearly observed 
in July immediately after the spraying of the growth stimulators in June. 

 
II. 2. Effect of the Growth Stimulators on Fruit Production of P. peruviana: 

 
It is obvious from the data in table 4 that both growth stimulators increased the productivity of 

this plant significantly. The mean yield of fruits collected in two months reached 6.34kg/plant/month 
compared with 4.78 and 4.12kg/plant/month for the treated plants with MJ and the untreated ones, 
respectively.  

The results obtained in this investigation went parallel with those of Gutierrez-Coronado et al, 
(1998) who reported that foliar application of SA to the shoot of soybean plants significantly affected 
the size and density of roots. In a series of experiments on Tageles erecta , it was found that beside the 
floral characters, the biomass of the shoot was significantly affected by the application of low 
concentration of SA, Sandoval – Yepis, (2004). Several experiments were conducted to suggest the role 
or effect of SA on different ornamental and vegetable plants. Aristeo (1995) reported that SA induced 
bigger tuber in carrots, beet and radish. Herrrera- Tuz (2004), and Martin-Mex et al (2005). Treatment 
of papaya with SA significantly increased their fruit production by 20%.  

Finally Alfonso et al, (2007) deduced that the bio-productivity of the horticultural plants could be 
improved by the application of SA in lower concentrations from 10-6 to 10-8.  

 
II. 3. Content of Active Ingredients in Different Plant Parts of P. peruviana: 

 
As previously reported, P.  peruviana contained different secondary metabolites such as 

alkaloids, flavonoids and free and glycol withanoloids and flavonoids, (Ray et al., 1982; Ray and 
Gupta, 1994 and Ismail and Alam, 2001). All these groups were determined in the different plant parts 
and the results are presented in table 5.  
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Table 3: Effects of growth stimulators on the growth parameters of P. peruviana. 

Treatments 
Plant  
height 
 (cm) 

Whole plant  
dry weight  
(g/plant) 

Leaves  
dry weight  
(g/plant) 
 

Stems  
dry weight 
(g/plant) 
 

Roots  
dry weight 
(g/plant) 
  

C
on

tr
ol

 
Jun. 94.35 ± 0.30 37.28 ± 0.02 15.33  ± 0.25 49.81 ± 0.03 8.14  ± 0.03 

Jul.  110.27 ± 0.23 77.63  ± 0.62 16.32  ± 0.01 52.26 ± 0.01 9.05 ± 0.01 

Aug. 143.56 ± 0.17 138.16 ± 0.62 34.04  ± 0.01 93.61 ± 0.02 10.51 ± 0.01 

Sept. 160.44 ± 0.37 206.32 ± 0.01 42.99 ± 0.01 149.61  ± 0.02 13.72 ± 0.01 

Oct. 165.55 ± 0.32 235.02 ± 0.02 65.31 ± 0.01 153.02 ± 0.02 16.69 ± 0.01 

Nov. 180.48 ± 0.30 237.57 ± 0.01 57.51 ± 27.01 162.04 ± 0.03 18.02 ± 0.02 

Mean 142.44 ± 31.35 128.72 ± 38.50 38.08 ± 21.22 109.96 ± 48.22 13.69 ± 3.82 

M
J 

Jun. 94.33 ± 0.62 73.28 ± 0.02 15.33 ± 0.02 49.53 ± 0.02 8.42 ± 0.01 

Jul.  140.31 ± 0.26 154.39 ± 0.01 44.87 ± 0.01 95.26 ± 0.01 14.26 ± 0.01 

Aug. 163.33 ±0.13 253.84 ± 0.02 63.59 ± 0.02 175.20 ± 0.01 15.01 ± 0.01 

Sept. 170.27 ± 0.05 268.33 ± 0.01 73.84 ± 0.01 176.47 ± 0.01 18.02 ± 0.01 

Oct. 178.68 ± 0.20 320.83 ± 0.03 73.94 ± 0.01 225.06 ± 0.02 21.83 ± 0.02 

Nov. 185.74 ± 0.09 333.87 ± 0.02 76.54 ± 0.03 233.71 ± 0.01 23.62 ± 0.01 

Mean 155.44 ± 31.49 231.07 ± 92.16 57.87 ± 22.24 157.54 ± 66.13 16.86 ± 5.16 

SA
 

Jun. 94.38 f 73.28 f 15.33 f 49.63 f 8.32 f 

Jul.  135.76 e 221.65 e 33.85 e 8.29 e 13.37 e 

Aug. 166.80 d 221.98 d 52.18 d 154.39 d 15.42 d 

Sept. 187.09 c 239.40 c 64.88 c 176.93 c 18.10 c 

Oct. 200.25 b 282.90 b 74.90 b 208.31 b 21.65 b 

Nov. 222.21 a 313.33 a 81.06 a 235.10 a 22.89 a 

Mean 205.36 ± 69.64 273.44 ± 126.64 65.14  ± 32.14 188.33 ± 88.95 20.33 ±  4.49 

LSD at 5%: 
Treatments: 
Months: 
Interaction: 

 
0.15 
0.19 
0.34 

 
0.01 
0.05 
0.08 

 
4.50 
5.25 
9.10 

 
0.02 
0.01 
0.02 

 
0.01 
0.02 
0.03 

 
The data in table (5) indicate that the alkaloids accumulated with higher percentage in roots of P. 

peruviana followed by the husk then the leaves and stems which are nearly the same. The fruits 
contained the lowest percentage.    

Free withanolids are concentrated in the husk (30.31%) followed by the leaves, stems and roots in 
a decreasing order. Regarding the content of glycowithanolides, the husk was the richest (37.58%) 
followed by the leaves, stems then the roots. In both types of withanoloids, it is obvious that they are 
concentrated in the calyx while the fruits have the lowest concentration.  

It is obvious from the same table that the leaves contained the highest flavonoids content 
(683.7mg/100g) followed by the husk, stems, fruits then, the roots which contained the lowest amount 
(47.40mg/100g). 
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Table 4: Yield of fresh fruits of P. peruviana (Type I) as affected by the growth stimulators treatments. 
Months Fruits fresh weight (kg/plant/month) 
 Control SA MJ Mean 
October 
 

3.50 ± 0.20 5.65± 0.21 4.43 ± 0.08 
4.53 ± 1.07 

November 
 

4.73 ± 0.25 7.03 ± 0.11 5.14 ± 0.21 
5.63 ± 1.22 

Mean   4.12 ± 0.86   6.34 ± 0.97   4.78 ± 0.50  
LSD at 5%: 
Treatments:    0.26 
Months:          0.44 
Interaction:    0 .61 

 
Table 5: Content of active ingredients in the plant parts of P. peruviana 

Active ingredients Husk (calyx) Leaves Stems Roots Fruits 

Alkaloids (%) 2.35 ± 0.18 1.85 ± 0.14 1.82± 0.09 3.28 ±  0.21 1.31 ± 0.15 

Free withanolides (%) 30.31 ± 0.74 17.72 ± 0.51 12.14 ± 0.50 11.14 ± 0.22 5.86 ±  0.51 

Glycowithanolides (%) 37.58 ± 0.44 28.36 ± 0.35 20.48 ± 0.41 16.53 ± 0.18  7.69 ±  0.18 

Flavonoids (mg/100g) 365.88 ± 1.43 683.77±5.20 161.07±0.41 47.40 ± 0.87 121.54 ± 0.20 

 
Table 6: Effect of the growth stimulators on the total withanolides content in different plant parts of  P. peruviana. 

Treatments Total withanolides content (%) 

Months Leaves Stems Roots 

Control 
Jun. 

6.98 ± 0.06 
a 

1.50 ± 0.12 
c 6.38 ± 0.25 a 

  
Jul. 

4.81 ± 0.08 
c 

3.57 ± 0.05 
b 2.51 ± 0.37 c 

  
Aug. 

7.95 ± 0.05 
a 

5.42 ± 0.14 
a 3.70 ± 0.19 b 

  
Sept. 

9.95 ± 0.05 
a 

4.41 ± 0.20 
a 1.99 ± 0.04 b 

  
Oct. 

10.43 ± 0.13 
a 

5.35 ± 0.12 
a 3.88 ± 0.02 b 

Mean   8.02 4.05 3.69 

Salysilic acid 
Jun. 

5.87 ± 0.07 
b 

1.59 ± 0.07 
b 1.93 ± 0.06 a 

(SA) 
Jul. 

8.15 ±  0.02 
a 

6.45 ± 0.12 
a 3.66 ± 0.01 b 

  
Aug. 

5.12 ± 0.02 
b 

3.43 ± 0.18 
a 2.47 ± 0.15 b 

  
Sept. 

5.76 ± 0.02 
c 

3.57 ± 0.05 
a 2.87 ± 0.02 c 

  
Oct. 

9.77 ± 0.15 
b 

3.32 ± 0.22 
b 4.64 ± 0.14 a 

Mean   6.93 3.67 3.12 

Methyl jasmonate 
(MJ) 

Jun. 
6.43 ± 0.25 

a 
2.36 ± 0.02 

b 1.19 ± 0.08 c 
  

Jul. 
6.88 ± 0.04 

b 
4.67 ± 0.17 

a 1.85 ± 0.14 c 
  

Aug. 
3.70 ± 0.18 

c 
2.80 ± 0.08 

c 3.34 ± 0.14 a 
  

Sept. 
7.77 ± 0.24 

b 
0.91 ± 0.08 

c 1.84 ± 0.14 b 

Oct. 
5.60 ± 0.35 

c 
1.37 ± 0.01 

c 2.84 ± 0.12 c 
Mean   6.08 2.42 2.12 

• Data are means ±SD of three replicates 
• Unshared letters are significant value between groups at p<0.05.  
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II.4. Effect of the Growth Stimulators on the Content of Total Withanolids in Different Plant Parts: 
 
Although several chemical groups have been reported in Physalis species yet, phytochemical 

studies revealed the presence of withanolides as the characteristic secondary metabolites reported for 
the genus and the most effective group responsible for the bioactivity of this plant. Accordingly, the 
total withanolides content was determined in the different plant parts of P. peruviana during the growth 
season as affected by the two growth stimulators and the results are presented in table 6.  

From the first glance, it could be seen that the content of withanolides along with the growth 
season did not follow regular sequence. However, the proportional distribution of this chemical in the 
plant parts followed a specific trend. In the control, as well as in the treated plants, the leaves showed 
the highest content followed by the stems then the roots. The applied treatments with salysilic acid or 
methyl jasmonate failed to improve the content of withanolides in Physalis plants. The untreated plants 
contained 8.02, 4.05 and 3.69% in the leaves, stems and roots, respectively, while the plants treated 
with SA contained 6.93, 3.67 and 3.12%, respectively. On the other hand, the plants treated with MJ 
showed the lowest contents of 6.08, 2.42 and 2.12%, respectively. 

Jasmonic acid and its ester has been reported to be effective for the induction of secondary 
metabolites in plant cell culture, Ketchum et al (1999). In a study of the effect of methyl jasmonate on 
production of tropane alkaloid kang et al, (2004) concluded that MJ may depress the primary 
metabolism and activate the secondary metabolism. They also discussed the inverse effect between the 
production of biomass and the accumulation of the secondary metabolites, the root growth depression 
arising from elicitation may favor the synthesis of secondary metabolites in vitro culture. In another 
study dealing with the effect of SA and MJ, Hongji and Shiping (2005) stated that these two 
stimulators are involved in some signal transduction systems which induce particular enzymes 
catalyzing biosynthetic reactions to form defense compounds such as poly phenols, alkaloids or 
pathogenesis- related proteins. This can provide protection for plant from pathogen attack Kozowski et 
al (1999). 

All the reported above data confirmed the results obtained in this investigation generally as the 
two substances MJ & SA growth stimulators exhibited their effect by low concentration and by 
forming secondary metabolites used to protect the plants. 
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