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ABSTRACT 
Two field experiments were carried out during the two 

successive seasons of 2005 and 2006 to investigate the effect of foliar 
application of citrine (a compound fertilizer containing citric acid 
with some micronutrients) on growth, yield and some chemical 
constituents of maize (Zea mays L.) plants. The plants were grown in 
clay soil, and foliar sprayed with eleven treatments (0, 0.05, 0.1, 
0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45 and 0.5%) of combined fertilizer 
(citrine) which contains (15% citric acid, 2% Fe, 2% Mn and 2% Zn). 
Generally, it was found that all studied vegetative growth parameters 
(i.e. plant height, stem diameter, number of leaves /plant, dry weight 
of leaves) as well as grain yield /fed. and some of their components 
(i.e. ear length, ear diameter, number of rows/ear, number of 
grains/row, grain weight/ear, weight of 100 grain and ear 
weight/plant) and some chemical constituents of leaves (chlorophyll 
a, b, total caroteniods, anthocyanin, total carbohydrates, total and 
reducing sugars, total free amino acids, total indoles, nitrogen, 
phosphorous and potassium) and grain protein %, were increased 
with application of the different treatments. The maximum values 
were obtained from the treatment of 0.3%. On the contrary citrine 
treatments decreased reducing sugars and free phenol in leaves as 
compared to the control. The best results were obtained by the 
application of citrine treatment at 0.3%. Hence, it can recommend to 
use citrine fertilizers as foliar application at the rate of 0.3% for 
improving growth, yield and chemical constituents of maize plants. 
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INTRODUCTION 
Maize plants, (Zea mays L.) is one of the most important cereal crops 

principally during the summer season in Egypt. Maize grain is used for human 
consumption, animal and poultry feeding as well as for industrial purposes. In 
Egypt, great attention has been paid to increase its total production. Therefore, 
efforts are being focused on increasing the productivity of maize crop by 
growing high yielding varieties and lor improving the agronomic practice such 
as fertilization. Antioxidants such as citrine have an auxinic action due to their 
own citric acid. They have a synergistic effect on growth, yield and some 
chemical constituents of many crops as well as controlling the incidence of most 
fungi on many crops (Ahmed et al., 1997a and Ahmed et al., 1998a on apple; 
Ahmed et aI., 1997b; Ahmed et al., 1998b; Ahmed et al., 2002 and Ahmed 
and Abd EI-Hameed, 2004 on grapevine;Shehata et al., 2000 on cotton; 
Shehata et al., 2001 on maize; Zaghlool et al., 2001 on dry bean; Ahmed et al., 
2003 on banana; Zaghlool et al., 2006 on wheat, Rady, 2006 on sunflower and 
Shalaby, 2006 and EI Yazal, 2007 on onion plants. The beneficial effect of 
micronutrients on growth, yield and some chemical constituents of maize plants 
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as reported by several workers (Mohamed, 1998; Abd EI-Maksoud et ar, 
2000; Osman, et al., 2001; EI-Mahdy, 2001; Yakoot et al., 2001 and AI am et )' 
al., 2001 on maize; Rehan et al., 2003; Sear EI-Yazal and Sayim, 20 4 and 
Mabrouk and Zayed, 2004 on faba bean). However in Egypt, soils su ferinr-' 
from some deficiencies of micronutrients especially Fe, Zn and Mn ( awzf 
1991). Accordingly, the aim of this work was to study the effect of exo enou~ 
application of citrine (citric acid, Fe, Zn and Mn) at different rates on g owth 
yield, as well as some chemical constituents of maize plants during 20 5 and 
2006 seasons by the aim of increasing maize productivity. 

MATERIALS AND METHODS 
This investigation was carried out during the two successive seas ns of 

2005 and 2006 at the Experimental area in clay soil at Faculty of Agric Iture 
Fayoum, University, Egypt. Before planting the most important physic I and 
chemical characters of the selected soil was determined according to Wide et 
al., (1985) as shown in Table (1). --

Table (I): The physical and chemical analysis of the used 
soil before planting in both seasons. 

Properties ~2005 2006 

Physical 
Sand % 26.78 27.05 
Silt% 26.70 26.10 

Clay % 46.52 46.85 
Texture grade Clay Clay 

Chemical 
Organic matter% 1.78 1.76 

pH(I :2.5) 7.35 7.27 
Ec (ds mol) 0.63 0.67 
CaC03 % 5.62 5.47 

N 475.00 482.00 
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Cu 0.78 0.74 

In all experiments, the different treatments were arranged in randomized 
complete design with three replications. The experimental plot was 4 x 3.5 m 
(14m2

) contained 5 rows each of 4 m long and 70 cm width, each plot contain 
66 plants.. Maize triple hybrid 310 was hand sown at the rate of 15 kg seeds/fed. 
in hills 30 cm apart in June 26th in the two seasons. After 21 days from sowing 
plants were thinned to a single plant per hill on one side of the ridge. 
Phosphorous as calcium super phosphate (15.5% PzOs) at the rate of 200 . 
kg/fed., was added to the field before sowing. Nitrogen at the rate of 150 kg N 
/fed. as urea (46% N) and potassium sulphate (48% KzO) at the rate of 100r 
kg/fed., were given in two equal doses. The first dose was added after thinning. 
(21 days from sown), the second dose given after 30 days from the first one. Th( 
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