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ABSTRACT 
 

This study was carried out during 2011 and 2012 seasons to examine the effect of single and combined 
applications of roselle extract at 0.2 %, turmeric extract at 0.1 % and seaweed extract at 0.2 % on leaf area, N, 
P, K, Mg, total chlorophylls and total carotenoids in the leaves, yield as well as some physical and chemical 
characteristics of the fruits of Valencia orange trees. Single and combined applications of extracts of roselle, 
turmeric and seaweed extracts at 0.2 %, 0.1 % and 0.2 %, respectively effectively improved the leaf area, 
nutrients namely N, P, K and Mg, total chlorophylls and total carotenoids in the leaves, yield as well as physical 
and chemical characteristics of the fruits in relative to the check treatment. Using extracts of roselle at 0.2 %, 
turmeric at 0.1 % and seaweed at 0.2 %, in ascending order was very essential in this respect. Carrying out four 
sprays of extracts of roselle at 0.2 %, seaweed at 0.2 % and turmeric at 0.1 % gave the best results with regard 
to yield and fruit quality of Valencia orange trees. 
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Introduction 
 

Yield decline is suggested to be a major problem that faces Valencia orange trees growers in middle Egypt 
conditions. The main causes for poor cropping are the great reduction of flowers and fruits retained on the trees 
as well as the great dropping of flower and fruitlets, unbalanced or malnutrition as well as unsuitable 
environmental conditions. Supplying the trees with their requirements from organic and mineral nutrients as 
well as using compounds increased the tolerance of trees to stresses are very beneficial for overcoming the yield 
reduction (Mengel, 1984). 

Since ancient times, plant extracts were used in many ways. Recently, public health and environmental 
safety concerns encouraged the use of these natural products as a complete replacement of chemicals for 
improving growth, nutritional status of the trees and production. Their positive action on controlling pests are 
very essential. The higher own of these natural extracts from phenolic compounds, nutrients and plant pigments 
and another chemical constituents seem to have synergistic effects on growth and mortality of most fungus. Out 
of the important plant extracts are turmeric and roselle. 

Turmeric Curcuma longa L. is a herbaceous perennial plant belonging to the Zingiberaceous family. 
Curcuma genus contains about 30 species. It originates from India and South East Asia and cultivated in the 
majority of tropical countries. It is obtained from the rhizome of Curcuma longa. It contains 2 to 9 % 
curcuminiods which contains 60 % curcumin, desmethoxycurcumin, monodemethoxycurcumin, 
bisdemethoxycurcumin, dihydrocurcumin and cyclocurcumin. Cucumins oxidation yield vanillin. Tumeric 
extract is rich in carbohydrates, (50 % starch), arabinogalacton, potassium salt, essential oils and pigments. It is 
known for its anti- inflammatory, anti- oxidant and anti- microbial properties. Curcumin has a free radical 
scavenger activity namely hydroxyl radical that is responsible to protect DNA from damage and inhibit lipid 
peroxidation (Srimal, 1997 and Alonso, 2004). 

Scientific name of roselle is Hibischus sabdariffa L. family Malvaceae. The edible portion is not flowers 
but calyces. Roselle main ingredients are vitamins C, A, D, B1 and B2, antioxidants, anthocyanins, Fe, Mg and 
omega3 beta- carotene (Bruneton, 2011). 

Previous studies emphasized the beneficial effects of using plant extracts on growth and fruiting of fruit 
crops. In addition, most studies found that plant extracts are considered as antifungal compounds (Khanna and 
Chandra, 1989; Ammon and Wehl, 1991; NRC, 1992; Osawa, 1994; Paik and Chung, 1997; Obagwu et al., 
1997; Srivastava and Lal, 1997; Purohit, 2000; Bruneton, 2011; Okigbo and Emoghene, 2003; Parakash and 
Majeed, 2003; Pons, 2003; Chawdhury et al., 2007; Bhadwaj et al., 2010 and Hanafy et al., 2012). 
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Seaweed extract is considered a natural source of organic and minerals, since it contains more them 60 
nutrients and 21 amino acids, several natural plant growth regulators, mannitol and alginic acid. It is responsible 
for enhancing growth, uptake of nutrients, resistance of plants to unfavourable stresses, soil fertility and 
microbial activity. It acts as chelated compound and soil conditioners (Kullk, 1995; Dahama, 1999; Adam, 
1999; Norric et al., 2002; Fornes et al., 2002 and 2005 and Chouliaras et al., 2005). 

Spraying seaweed extract was very effective in promoting growth and fruiting of different evergreen fruit 
crops (Aziz et al., 2003; Gobara, 2004; Abd El- Migeed et al., 2004; Hegab et al., 2005; Ebeid- Sanaa, 2007; 
Hassan- Hoda, 2008; Abd El- Motty- Elham et al., 2010 and El- Sayed- Esraa, 2010). 

This study was initiated for examining the effect of roselle, turmeric and seaweed extracts on growth and 
fruiting of Valencia orange trees. 
 
Materials And Methods 

 
This study was conducted during 2011 and 2012 seasons on 24 uniform in vigour 14- years old Valencia 

orange trees onto sour orange rootstock grown in a private orchard located at Bany- Mazar district, Minia 
Governorate where, the soil is Silty clay. Planting space was 5 × 5 m apart. Surface irrigation system was 
followed.  

This study included eight treatments namely, control (treated with tap water trees), spraying roselle extract 
at 0.2 %, turmeric extract at 0.1 %, seaweed extract at 0.2 %, roselle extract at 0.2 % + turmeric extract at 0.1 
%, roselle extract at 0.2 % + seaweed extract at 0.2 %, turmeric extract at 0.1 % + seaweed extract at 0.2 % and 
spraying all substances at the named concentrations. Each treatment was replicated three times, one tree per 
each. Powders of roselle and turmeric were soaked in distilled water for 24 h at 25  ْC in a lighted room to give 
concentrations the required. After soaking, solutions were filtered through four layers of cheesecloth then 
filtrate was taken to give the final water extract. Extracts of roselle, turmeric and seaweed were sprayed four 
times during each season, at growth start (1st weeks of Mar.), just after fruit setting (2nd week of Apr.) and at 
two month intervals (2nd week June and August). Triton B as a wetting agent was used at 0.05 %. Spraying was 
done till runoff (20 L water/ tree). The selected trees received the same horticultural practices that were applied 
in the orchard except those dealing with the application of plant extracts and seaweed extract. Randomized 
complete block design was followed. 

Twenty mature leaves (7 months old) were picked from non- fruiting shoots of Spring cycle for measuring 
the leaf area (cm2) using the following equation reported by Ahmed and Morsy (1999). LA = 0.49 (L × W) + 
19.09 where LA = leaf area (cm2), L and W were the maximum length and width of leaf (cm.), respectively. 

The leaves taken for measuring the leaf area were dried at 70  ْ C and digested using H2SO4 and H2O2 
(Chapman and Pratt, 1965). In the digested solutions percentages of N, P, K and Mg or dry weight basis were 
determined using the procedures that outlined by Chapman and Pratt (1965) and Wilde et al., (1985). Plant 
pigments namely chlorophylls a & b and total chlorophylls as well as total carotenoids in the fresh leaves were 
determined (mg/ 100 g. F.W), then total chlorophylls were estimated (mg/ 100 g. F.W) according to the 
procedures that outlined by Wettstein (1957). 

Harvesting was carried out during the regular commercial harvesting time under Minia Governorate 
conditions (1st week of April) in both seasons when T.S.S/ acid reached at least 8: 1. Yield was expressed as 
number of fruits per tree and weight (kg.). Twenty fruits were taken randomly from the yield of each tree and 
from all directions for determining fruit weight (g.), total soluble solids %, total acidity % (as citric acid/ 100 ml 
juice), total and reducing sugars using Lane and Eynon (1965) volumetric method that outlined in (A.O.A.C, 
1995) and vitamin C content (as mg ascorbic acid/ 100 ml juice) (A.O.A.C, 1995). 

All the obtained data were tabulated and statistically analyzed according to the procedure of Gomez and 
Gomez (1984). The individual comparisons among the eight treatments were compared by using new L.S.D test 
at 0.05. 
 
Results And Discussion 
 
Leaf area and its content of N, P, K, Mg, total chlorophylls and total carotenoids: 

 
It is clear from the data in Table (1) that supplying the trees with roselle extract at 0.2 %, turmeric extract at 

0.1 % and seaweed extract at 0.2 % either alone or in all possible combinations was significantly very effective 
in enhancing the leaf area as well as N, P, K, Mg, total chlorophylls and total crotenoids in the leaves in relative 
to the control treatment. The promotion was significantly depended on using roselle extract at 0.2 %, turmeric 
extract at 0.1 % and seaweed extract at 0.2 %, in ascending order. Combined applications were superior than 
using each material alone in this respect. The maximum values were recorded on the trees that received four 
sprays of extracts of roselle, turmeric and seaweed at 0.2 %, 0.1 % and 0.2 %, respectively. The minimum 
values were recorded on untreated trees. These results were true during both seasons. 
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These results might be attributed to the higher own content of these extracts (roselle, turmeric and seaweed) 
from pigments, antioxidants and nutrients which reflected on encouraging cell division and the biosynthesis of 
organic foods (Srimal, 1997; Norric et al., 2002 and Bruneton, 2011). 

These results are in agreement with those obtained by Chawdhury et al., (2007); Bhadwaj et al., (2010) and 
Hanafy et al., (2012) on plant extracts as well as Hegab et al., (2005); Abd El- Motty- Elham et al., (2010) and 
El- Sayed- Esraa (2010) on seaweed extract. 
 
Yield/ tree: 

 
It is evident from the data in Table (2) that yield expressed in weight and number of fruits per tree was 

significantly promoted in response to foliar application of roselle, turmeric and seaweed extracts either singly or 
in all possible combinations comparing with the check treatment. The promotion on the yield was significantly 
associated with using roselle extract, turmeric extract and seaweed extract, in ascending order. Double and triple 
applications of these extracts were significantly preferable in improving the yield than using each extract alone. 
The maximum number of fruits per tree (209 and 210 fruits) and weight of yield (40.6 and 41.8 kg) during both 
seasons, respectively were presented on the trees that sprayed four times with the three extracts namely roselle 
at 0.2 , turmeric at 0.1 % and seaweed extract at 0.2 %. The minimum number of fruits/ tree (172 and 173 fruits) 
and yield expressed in weight (25.8 and 26.2 kg) during both seasons, respectively were presented in untreated 
trees. Similar results were revealed during both seasons. 

The great benefits of these plant extracts and seaweed extract on the yield were mainly attributed to their 
positive action on enhancing growth and nutritional status of the trees in favour of producing higher number of 
fruits. 

These results are in agreement with those obtained by Chawdhury et al., (2007); Bhadwaj et al., (2010) and 
Hanafy et al., (2012) on plant extracts as well as Hegab et al., (2005); Abd El- Motty- Elham et al., (2010) and 
El- Sayed- Esraa (2010) on seaweed extract. 
 
Table 1: Effect of single and combined applications of roselle, turmeric and seaweed extracts on the leaf area, different nutrients, total  chlorophylls and total carotenoids in the leaves of 

Valencia orange trees during 2011 and 2012 seasons. 

Treatment 
Leaf area (cm2) Leaf N % Leaf P % Leaf K % Leaf Mg % 

Total 
chlorophylls 
(mg/ 100 g 
F.W) 

Total 
carotenoids 
(mg/ 100 g 
F.W) 

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
Control (untreated trees). 14.1 14.8 1.71 1.72 0.13 0.12 1.11 1.10 0.28 0.27 60.5 60.9 18.8 19.1 
Roselle extract at 0.2 %. 14.6 15.3 1.79 1.83 0.15 0.16 1.20 1.25 0.31 0.33 63.0 63.7 20.9 21.2 
Turmeric extract at 0.1 %. 15.2 15.9 1.86 1.90 0.17 0.19 1.27 1.33 0.33 0.36 66.0 66.8 23.3 23.6
Seaweed extract at 0.2 %. 16.0 16.8 1.93 1.96 0.19 0.22 1.35 1.42 0.35 0.39 68.5 69.4 25.3 25.6 
Roselle + turmeric. 16.4 17.2 2.00 2.03 0.22 0.25 1.42 1.50 0.37 0.42 71.0 72.0 28.0 28.4 
Roselle + seaweed. 17.1 17.8 2.06 2.10 0.24 0.28 1.50 1.59 0.41 0.47 73.5 74.5 29.7 30.0
Turmeric + seaweed. 17.9 18.6 2.12 2.15 0.27 0.30 1.56 1.66 0.43 0.50 76.0 77.2 31.6 32.0 
All substances. 18.5 19.2 2.20 2.32 0.29 0.32 1.62 1.75 0.46 0.54 78.5 79.6 33.3 33.9 
New L.S.D at 5 % 0.5 0.4 0.06 0.06 0.02 0.02 0.06 0.05 0.02 0.02 2.0 1.9 1.6 1.7

     
Some physical and chemical characteristics of the fruits: 

 
One can state from the data in Table (2) that treating Valencia orange trees four times with roselle, turmeric 

and seaweed extracts either alone or in double and triple applications was significantly favourable in improving 
fruit quality in terms of increasing fruit weight, T.S.S %, total and reducing sugars % and vitamin C content and 
reducing total acidity % in relative to the check treatment. Using roselle, turmeric and seaweed extracts, in 
ascending order was significantly very essential in promoting fruit quality. Double and triple applications of 
these plant extracts were superior than using each extract alone in enhancing fruit quality. The best results with 
regard to fruit quality were obtained with using the three extracts together. Unfavourable effects on fruit quality 
were recorded on untreated trees. These results were true during both seasons. 

The beneficial effects of roselle, turmeric and seaweed extracts on building plant pigments and organic 
foods surely reflected on advancing maturity and improving fruit quality. 

These results are in agreement with those obtained by Chawdhury et al., (2007); Bhadwaj et al., (2010) and 
Hanafy et al., (2012) on plant extracts as well as Hegab et al., (2005); Abd El- Motty- Elham et al., (2010) and 
El- Sayed- Esraa (2010) on seaweed extract. 

As a conclusion, it is concluded from the results of the present study that carrying out four sprays of the 
three extracts namely roselle at 0.2 %, turmeric at 0.1 % and seaweed at 0.2 % together was responsible for 
improving yield quantitively and qualitatively of Valencia orange trees. 
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Table 2: Effect of single and combined applications of roselle, turmeric and seaweed extracts on the yield and some physical and chemical  characteristics of the fruits of Valencia orange 
trees during 2011 and 2012 seasons. 

Treatment 
No. of fruits/ 
tree 

Yield/ tree 
(g.) 

Fruit weight 
(g.) 

T.S.S % 
Total sugars 
% 

Reducing 
sugars % 

Total acidity 
% 

Vit. C (mg/ 
100 ml juice) 

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
Control (untreated 
trees). 

172.0 173.0 25.8 26.2 150.0 151.5 11.5 11.3 7.4 7.7 3.1 3.1 1.430 1.410 41.5 42.2 

Roselle extract at 0.2 %. 181.0 182.5 29.0 29.6 160.0 162.0 12.0 12.0 7.7 8.0 3.4 3.5 1.400 1.380 43.0 43.8 
Turmeric extract at 0.1 
%. 

185.0 186.0 31.6 32.4 171.0 174.0 12.4 12.5 8.0 8.4 3.7 3.8 1.370 1.356 44.5 45.3 

Seaweed extract at 0.2 
%. 

190.0 191.0 34.2 35.1 180.0 184.0 13.0 12.9 8.2 8.7 4.0 4.1 1.330 1.330 46.3 47.1 

Roselle + turmeric. 195.0 196.0 37.1 38.0 190.0 194.0 13.5 13.4 8.5 9.1 4.4 4.4 1.300 1.300 48.4 49.1 
Roselle + seaweed. 198.0 199.0 38.0 39.0 192.0 196.0 14.0 14.0 8.8 9.3 4.7 4.8 1.270 1.260 49.9 50.6
Turmeric + seaweed. 202.0 203.0 39.2 40.2 194.0 198.0 14.3 14.3 9.0 9.7 5.0 5.1 1.250 1.222 51.5 52.2 
All substances. 209.0 210.0 40.6 41.8 195.0 199.0 14.6 14.5 9.4 9.9 5.3 5.4 1.202 1.199 53.0 53.8 
New L.S.D at 5 % 8.0 7.5 1.3 1.6 8.1 8.3 0.3 0.3 0.2 0.2 0.2 0.2 0.020 0.021 1.1 1.1 
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