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ABSTRACT 
The present investigation was conducted to study the effects of humic acid 

(HA), salicylic acid (SA) and ascorbic acid (AsA) on growth, yield, oil %, fatty acid 
composition of seed oil and chemical constituents of canola plants grown under 
three salinity levels (control, 4000 or 8000 ppm). This experiment was carried out in 
the green house of the Plant Physiology Division, Fac. of Agric., Cairo Univ., Giza, 
Egypt, during two successive seasons; 2014/2015 and 2015/2016.  

   The obtained results confirmed the significant negative effects of salinity 
on canola growth characters including root length and shoot height, root and shoot 
fresh & dry weight, total plant leaves area as well as yield components comprised of 
number of siliquae/plant, number of seeds/siliqua, seed yield/plant, oil % and fatty 
acids percentage in canola oil. Furthermore, salinity resulted in a significant 
decrease in chlorophyll a &b, N, P and K concentrations in roots and shoots of 
canola plants. However, data revealed a progressive increase in Na, free amino 
acids, free proline, total soluble phenols and total sugar concentrations in roots and 
shoots. 

    The results indicated the promotive effects of HA (50 or 100 ppm), SA 
(36 or 72 µM) and AsA (1.5 or 3 mM) on the growth characters and yield 
components of canola when compared to the control. Application of HA at 100 ppm 
resulted in the highest root length and shoot height, root and shoot fresh & dry 
weight, total plant leaves area as well as yield components including number of 
siliquae/plant, number of seeds/siliqua, seed yield / plant and oil % as compared to 
the other salinity tolerance inducers or control plants. The application of 50 or 100 
ppm HA or 72 µM SA to canola plants grown 4000 ppm salinity resulted in an 
obvious increase in oleic acid %  and reduced euricic % in canola seed oil. Also, 
increased chlorophyll a & b, N, P, K, free amino acids, free proline, total soluble 
phenols and total sugar concentrations in canola roots and shoots were achieved by 
using salinity tolerance inducers.  

   It was found that canola plants grown under 4000 ppm and treated with 
HA at 100 ppm followed by HA at 50 ppm were able to approach their optimal 
productivity as compared to the control (non-salinized and untreated). Thus, these 
results strongly suggest that HA especially at 100 ppm application to canola plants 
grown under salinity stress (4000 ppm) has an effective role for potential growth 
regulation, improving plant resistance to salinity stress and its productivity. 

Keywords: Canola, salinity, humic acid, ascorbic acid, salicylic acid, 
growth, yield and oil.   
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INTRODUCTION 

Canola was developed in the 1970s by Canadian plant scientists. 

It refers to the “double-low” variety of the rapeseed plant (Brassica 

napus) from which the oil should contain less than 2% erucic acid in its 

fatty acids profile and the solid component shall contain less than 30 

µmole/g of glucosinolates. Globally, canola is now the third most 

important source for vegeTable oil for human consumption after palm 

and soybean oils, ranked first and second, respectively. Canola oilseed 

production is second only to soybean oilseed production.  

Canola oil is known for its outstanding nutritional content and is 

considered one of the healthiest vegeTable oils available to consumers. 

Compared to all other vegeTable oils in the market, canola oil has the 

lowest levels of saturated fatty acids reaching about 7 %  (the lowest 

among common cooking and salad vegeTable oils), 18.6% linoleic 

acid, 9.1% linolenic acid and 63.2% mono-unsaturated fatty acids.  

Interestingly, canola oil is high in monounsaturated fat which may 

reduce the risk of coronary heart disease by lowering bad LDL 

cholesterol in the blood and helping control blood glucose. Canola oil 

is a beneficial source of tocopherols (vitamin E, an antioxidant) and 

vitamin k as well as phytosterols that help reduce cholesterol. Lastly, 

like all vegeTable oils canola is cholesterol free. The health benefits of 

canola oil have enhanced the adoption of canola as a healthy dietary 

source across the globe. Thus more demand for canola production over 

the world. 
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The high smoking point of canola oil along with the previously 

mentioned benefits makes it suiTable for culinary purposes such as 

frying, baking, marinating and salad oil. It also showed success in other 

industries such as cosmetics (shampoo and soap), printing ink and 

lubricants. Biofuel feedstock is one of the newer uses for canola. It's the 

feedstock of choice for Canadian-produced biodiesel because of its 

exceptional cold weather performance. In addition, canola meal, the 

part left over after the seeds are crushed and the oil extracted, is high–

protein meal that is an excellent animal feed for cattle, poultry, swine 

and fish. 

The productivity of crops is not increasing in parallel with the 

food demand. The lower productivity in most of the cases is attributed 

to various abiotic stresses. Curtailing crop losses due to various 

environmental stresses is a major area of concern to cope with the 

increasing food requirements (Shanker and Venkateswarlu, 2011). 

Rising soil salinity has been a major problem in the soils of 

Egypt in recent decades. Plant growth and development is hampered 

due to salinity stress through lowering osmotic potential of soil solution 

(water stress), nutritional imbalance, specific ion effect (salt stress) or a 

combination of these factors. During the development of salt stress 

within a plant, all the major processes such as photosynthesis, protein 

synthesis, as well as metabolic processes, in particular nitrate uptake, 

translocation, and assimilation is impaired. Salt stress induces severe 

metabolic disfunctions by boosting reactive oxygen species formation 

and accumulation, lipid peroxidation, oxidative stress, damage in DNA, 

inactivation of enzymes and senescence, with the loss of chlorophylls 


