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ABSTRACT 
In order to study some physiological properties of medicinal plants castor under drought stress conditions and nitrogen 
fertilizer in different values of this plant, an experiment was performed with design of completely randomized blocks as 
factorial split with three replicates, In this design, two different grades of castor (improved cultivar and local Mashhad) 
as main factor, three different treatment of irrigation including: control (without stress), disrupting water in severe 
stress stage (early flowering) and disruption of water stage of average stress (top grain), and also three treatments of 
nitrogen fertilizer included without fertilizer (control), treated with 150 kg/per hectare and 300 kg/ha as minor factors 
were considered. The results showed that local varieties has more protein (0.35) mg/g of wet weight and in fertilizer 
treatment the control had the most concentration of protein (0.3527) mg/g wet weight. In The mutual of local varieties 
and nitrogen fertilizer, the most protein was related to improved cultivar and 300 N kg/ha with mean of (0.358) mg per 
gram fresh weight which was higher than other treatments. The Effect of drought stress (stress at the beginning grain 
size) with mean of (5.1911) mmol H2o2 analysis mg protein in minutes, and also mutual effect whit mean in the 
interaction (improved cultivar×without fertilization), with the average (4.78) mmol H2o2 analysis mg protein in minutes 
(stress the grain size×150 kg/ha N ) with average (6.1) mg protein per minute on the enzyme activity of peroxidase 
means was significant. The effect (improved cultivar) (0.25) mmol H2o2 analysis mg protein in minutes and also 
nitrogen (300 kg ha) with mean (0.27) mmol H2o2 analysis mg protein in minutes on the catalase activity was 
significant, meaning, in the mutual effect (improved cultivar×300 kg/ha N) (0.37) mmol H2o2 analysis mg protein in 
minutes and the threefold effect (stress in the beginning of pelleting×improved cultivar×300 N kg/ha) (0.65) mmol H2o2 
analysis mg protein in minutes had the most anzymatic effect. It can be concluded that improved cultivar treatment with 
suitable values of nitrojen under stress conditions can be most suitable treatment in similar climate because of more 
resistance and more activity of oxidant enzymes, peroxidase enzyme as the most important enzyme has activity to 
increase resistance of this plant against oxidant stress induced by senescence, drought and nitrogen. 
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INTRODUCTION 
Environmental stresses are among the reductive factors of frome crops in the world, stress causes 
that the balance between producting reactive oxygen species (ROS) and antioxidants defense is 
removed in different parts of plant [1]. Enzymes cause the plant to be resistance against stress 
conditions [2]. Studies show that more than 50% increase of food production is due to using 
chemical fertilizers. Here nitrogen has the most share. But their efficiency with using them is low [3]. 
Nitrogen is a key factors in yield in many farm systems [4]. Drought is one of the most important 
stresses which results in producing harmful products, removing the balance in forming different 
species of oxygen including: superoxide (O2-), hydrogen peroxide (H2O2), hydroxyl radicals (OH) and 
singlet oxygen (1O2) [5]. ROS Potentially has the potential to react with many cell combination and 
cause damage to membranes and other macromolecules such as photosynthesis pigments, proteins, 
nucleic acids and lipids [6]. Therefore its rate should be controlled in cell plants, having antioxidant 
system including enzymatic combination (catalase, super oxide dismutase, peroxidase, glutathione 
peroxidase, ascorbate peroxidase, glutathione reductase) and non-enzymatic (ascorbic acid, 
carotenoids, and glutathione and tocopherols), usually keep balanced the levels of ROS in cell [7]. 
The activity of Antioxidant enzymes and reducing ROS rate in plant cells in protecting plant aginst 
environmental stresses [8]. Presently wide studies are performy on antioxidant systems during 
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senescence stage and under bad environmental conditions, While the activity of a number of 
antioxidants is reduced in some antioxidants in other species is increased or remains unchanged. 
Hodges and Forney [9] and Ohe et al [10] reported that in senescence stage, oxidant enzymes 
including superoxide dismutase, ascorbate peroxidase and catalase in spinach and tobacco leaves 
area reduced, while Ye et al [11] reported that in leaves of Arabidopsis, the activity of enzyme 
ascorbate peroxidase is increased more than 5 fold after flowering. Sharma and Dubey [12] reported 
the activity of enzymes of superoxide dismutase and ascorbic increase with increasing drought 
stress, while Yong et al [13] showed that the letter enzyme activity decrease with increasing drought 
stress. It seems that this difference is due to plant varieties and their growth stage [14]. Increasing 
peroxidase activity effected by drought stress in rice is also reported [12], studies on rice showed 
that increasing peroxidase activity in plants under drought stress is in agreement with oxidizing 
reactions creative free radicals POD also effective role on scavenging H2O2. Under drought the 
protein is increased because of its reaction with free radicals and change amino acid, raising activity 
of decomposer anzymes, decreasing protein synthesis and also accumulating amino acids [15]. As 
forming seed, transforming nutrition (N) from leaf to seed is initiated and all solution protein of leaf 
is decreased [16]. Destroying chloroplast stroma proteins, especial robisco enzyme is created non-
enzymaticaly [16]. With decreasing water potential in from -0.4 to -0.2 MPa, a meaningful increase in 
amino acids concentration is observed [17]. Nutritional elements such as nitrogen cause changesin 
crops yield and effect on quality and quantity of their affective materials [18]. Additionally, the 
presence of synergetic properties among nutritional elements causes change is absorption some 
unnecessary elements that are poisonous to humans [19]. The fertilizer to medicinal plants should 
be done by above recommendations, because fertilizer treatment may cause crops increasing, while 
decrease the effective materials of medicinal plants, or qualitatively decrease their components that 
aren’t [20], Or improved in special treatments the crop rate, while other heavy metals such as lead or 
cadmium or nitrate are increased that hasn’t favorable result [21]. Haddad et al [22] studied the 
expression way of catalase in senescence stage of examined how gene expression in aging catalase in 
catalase gene and activity of canola and reported that it increase in this stage. then they concluded 
that catalase is a enzyme effective against oxidizing stress. Hence with regard to role of antioxidant 
activities in protecting cell plants against oxidant stress under had conditions and senescence 
period, the way of their activity in generative plant growth of castor in aquatic and drought 
conditions with nitrogen was studied in farm. 
 
MATERIALS AND METHODS 
In order to studying yield, yield components and oil percent of castor under drought conditions and 
nitrogen in different grades of this plant was studied in damghan University farm in the form of a 
factorial design (RCBD) in Three replications. in which three irrigation treatments including: control 
(without water stress), at the beginning of flowering (severe stress) and cut mild water stress stage 
(beginning of aggregation) as main factor, two different grades of castor (improved local Mashhad) 
and also three treatments of N fertilizer included no fertilization (control), treated with 150 kg 
nitrogen per hectare and 300 kg ha of nitrogen fertilizer as branched factors considered. At first 
manure (30 t/ha) was added to field an then it was ploughed up to 40 cm depth and after disc it was 
flatten and was rowed by furrower and plots were 54 one with 3×4 dimensions which each plot has 
four planting line and their distance was 1 m between two m replication each of wich had 18 plots. 
They were prepared and was sown in April the distance between planting rows was 70 cm, the 
dictance between seeds was 80 cm and planting depth was to times higher than seed diameter. The 
seeds were covered by sand to make germination uniform and prevent fram forming selethen the 
treatments were started, and the weeds were removed. diring the plants growh, the sampling was 
performed by removing to begining and end lines of each plot and following attributes were studied. 
Measuring leaf protein was based on Bradford method [23], and that of activities of catalase enzyme 
was based on Beers and Sizer method [24] and that of proxidase with the method of Hemeda and 
klin [25]. 
 
RESULTS  
Leaf protein 
The Effect of different levels of drought stress on protein concentration were not significant (Table 
1) but it mean comparisoin Table it was seen that the most concentration of protein is related to 
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stress treatment at the beginning of flowering (0.3322) mg per gram of plant fresh weight (Table 2). 
The effect of grade on protein concentration of leaf was meaningful in p=1 (Table 1). Numerically, 
local varieties with mean of 0/35 mg per gram of wet weight was higher than improved cultivar level 
(0/3) mg per gram of plant fresh weight. The effect of N on protein concentration of leaf was 
meaningful in 5 level (p=5), control treatment with mean of (o/3527) mg per gram of plant fresh 
weight was in higher level compared to two treatments of 150 and 300 kg N/ha which had mean of 
0.318 and (0/317) mg per gram wet weight. Mutual effect of grade and drought stress and their 
mutual effect and three fold effect of fertilizer and drought stress on protein concentration weren’t 
meaningful. But the mutual effect of grade and fertilizer on protein concentration of leaf was 
meaningful in the level of p=5 (table 1), so that the mutual effect of drought stress and grade had the 
most mean at the beginning of flowering and local varieties (0/36) mg per gram of plant fresh 
weight. Because of their mutual effect, stress was at the beginning of flowering and without N (0/36) 
mg per gram of plant fresh weight. The most mean of grade and fertilizer was from local varieties 
and 300 kg N/ha (0/35) mg per gram of plant fresh weight Because of three fold effect, the highest 
mean of leaf protein was related to stress treatment at the beginning of flowering, local varieties and 
300 kg/ha N with mean of o/386 mg per gram of plant fresh weight (table 4). 
 

Table 1. Analysis of leaf proteins and enzymes catalase and peroxidase in the castor plant. 
 (MS)  
  S.O.V.           df Catalase Peroxidase Soluble protein 
                        (mmol H2o2 analysis mg protein in minutes)( mmol H2o2 analysis mg protein in minutes)   (mg per 
gram of plant fresh weight) 
Block               2                      0.137ns 21.26*  0.0002ns  
Drought 2                      0.44ns    52.72**                                                          0.00009ns 
   
main error 30                    0.004   1.54 0.001 
Varietie 1                      0.021*                                        4.1ns 0.022** 
Nitrogen 2                      0.021*                                       2.82ns 0.0072* 
V×D 2                      0.01ns                                      1.73ns 0.002ns 
V×N 2                      0.084** 7.31* 0.0067* 
N× D 4                      0.01ns                                       6.71** 0.0022ns 
N× D×V 4                      0.026** 3.22ns 0.0003ns 
Minor error 4                    0.1 2.67 0.0002 
C.V.(%)                                26.85                                       36.58  12.53 
ns, * and **, respectively, indicating no significant difference and there are significant differences in levels 
5 and 1 %. 

 
Table 2. Mean leaf proteins and enzymes catalase and peroxidase related to stress and nitrogen in castor 

(MS) 
Treatment          Catalase                                   Peroxidase                                           Soluble protein 
         (mmol H2o2 analysis mg protein in minutes)( mmol H2o2 analysis mg protein in minutes)   (mg per 
gram of plant fresh weight) 
 D1                                    -                                                   1.7822b                                                 -  
 D2                                    -                                                   3.2189b                                                 - 
 D3                                    -                                                   5.1911a                                                 - 
LSD                                  -                                                   1/51         - 
V1                                  0.22b                                              -                                                              0.35a     
V2                                  0.25a                                              -                                                              0.3b 
LSD                                0.03                                           -                                                       0.02    
N1                     0.24ab                                             -                                                              0.3527a 
N2                     0.2b                                                -                                                              0.318b 
N3                     0.27a                                              -                                                              0.317b 
LSD                    0.04                                               -                                                            0.028 

Similar letters in each column indicate no significant difference between mean Treatments. 
 
Activity of antioxidant enzyms  
The effect of different levels of drought stress on activity of catalase enzyme wasn’t meaningful but 
in the level of p=1% didn’t show meaningful effect on activity of proxidase enzyme. The effect of grad 
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and also nitrogen on catalase enzyme activities was meaningful in the level of 5%. But grade and N 
treatment hadn’t meaningful effect on activity of proxidase enzyme (table 1). As mean comparision 
table shows, the highest activity of this enzyme under stress is due to stress treatment at the 
beginning of aggregation (0/4206) mmol H2o2 analysis mg protein in minutes. The highest effect of 
drought stress on this enzyme activity is related to stress treatment at the beginning of aggregation 
with mean of 5/1911 mmol H2o2 analysis mg protein in minutes and also improved cultivar with 
mean of 0/25 mmol H2o2 analysis mg protein in minutes showed the highest activity of catalase 
compared to local varieties. Also the treatment of 300 kg/ha N had more activity than (0/27) mmol 
H2o2 analysis mg protein in minutes catalase enzyme (table 2).their mutual effect wasn’t 
meaningful, but that of grade and fertilizer on this enzyme activity was meaningful at the level of 1 
percent. but their mutual effect of them on enzyme activity was meaningful at the level of p=5%. Also 
the mutual effect of fertilizer and stress wasn’t meaningful on catalase enzyme while its effect on 
enzyme activity was meaningful at level of p=1, but wasn’t meaningful on this enzyme activity (table 
1). In the mutual effect of grade and fertilizer the highest enzyme activity is related to improved 
cultivarand 300 kg/ha N (0/37). Also the highest enzymatic activity is related to improved cultivar 
treatment and without fertilizing with mean of 4/78 per minute per mg protein, in their mutual 
effect, the highest catalase enzyme activity is related to stress treatment at the beginning of 
aggregation and 15 kg/ha N (6/1) (table 3). The highest rate of this enzyme activity in stress 
treatment was improved cultivar and 300 kg/ha N (0/85) (table 4).  
 
Table 3. Compare the mutual effects of leaf proteins and enzymes catalase and peroxidase under the effect 

of drought stress and nitrogen in castor 
(MS) 
Treatment          Catalase                              Peroxidase                               Soluble protein 
(mmol H2o2 analysis mg protein in minutes)( mmol H2o2 analysis mg protein in minutes)   (mg per 
gram of plant fresh weight) 
D1V1           -                                                 -                                                      - 
D1V2           -                                       -                                                  - 
D2V1           -                                 -                                                    - 
D2V2           -                                  -                                                   - 
D3V1           -                                  -                                                   - 
D3V2           -                                   -                                                  - 
LSD           -                                               -                                                   - 
D1N1           -                      1.9cd                                  - 
D1N2           -                      0.9d                                  - 
D1N3           -                                              2.5bc                                  - 
D2N1           -                                              3.7b                                  - 
D2N2           -                                              3.2bc                                  - 
D2N3           -                                              2.7bc                                  - 
D3N1           -                                              5.7a                                  - 
D3N2           -                                              6.1a                                  - 
D3N3           -                                              3.6b                                  - 
LSD           -                                              1/46                                             - 
V1N1           0.23b                                        2.76b                                  0.35a 
V1N2           0.24b                                        3.46b                                  0.33ab 
V1N3           0.17bc                                       3.13b                                  0.35a 
V2N1           0.24b                                        4.78a                                  0.34a 
V2N2           0.16c                                        3.4b                                  0.3bc 
V2N3           0.37a                                        2.8b                                  0.27c 
LSD                         0/06                                    1/19                                       0/04 
Similar letters in each column indicate no significant difference between mean Treatments. 

 
DISCUSSION 
The results indicate that the total amount of soluble protein in the castor oil plant, depending on the 
number increased with increasing nitrogen, According to Buxton et al [26]. Increasing N increased 
protein percent. Enzymes under conditions of low water stress (drought stress at flowering and 
early grain size ¬) in the castor plant increases. Thus, consistent with results obtained by other 
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researchers that can be said for the disposal of products of oxidative enzymes are active oxygen [27]. 
Sharma and Dubey [12] reported that this enzyme activity increases under drought stress, Different 
results were obtained in the studies on antioxidant defense systems in un favourable conditions and 
senescence stage while antioxidant activities are decreased in some species and the some activities 
is increased in other ones or remain unchanged [9,11]. 

 
Table 4. Three-way comparison of the effects of leaf proteins and enzymes catalase and peroxidase under 

the effect of drought stress and nitrogen in castor 
 (MS) 

Treatment      Catalase                               Peroxidase                                             Soluble protein 
         (mmol H2o2 analysis mg protein in minutes)( mmol H2o2 analysis mg protein in minutes)   (mg per 
gram of plant fresh weight) 
D1V1N1 0.07f                                                -                                                                 - 
D1V1N2 0.15def                                              -                                                                 - 
D1V1N3 0.14ef                                               -                                                                 - 
D1V2N1 0.1f                                                  -                                                                 - 
D1V2N2 0.07f                                                -                                                                 - 
D1V2N3 0.26cd                                              -                                                                 - 
D2V1N1 0.18cdef                         -                                                     - 
D2V1N2 0.15def                         -                                                     - 
D2V1N3 0.15def                                              -                                                      - 
D2V2N1 0.18def                                              -                                                      - 
D2V2N2 0.12ef                                               -                                                     - 
D2V2N3 0.18cdef                                             -                                                       - 
D3V1N1 0.46b                                                -                                                     - 
D3V1N2 0.42b                                                -                                                     - 
D3V1N3 0.24cde                                              -                                                            - 
D3V2N1          0.44b                                               -                                                          - 
D3V2N2 0.3c                                                   -                                                         -  
D3V2N3 0.65a                                                 -                                                            -  
LSD                0/1 

Similar letters in each column indicate no significant difference between mean Treatments 
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