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The Beneficial Effect of Minimizing Mineral Nitrogen Fertilization on
Washington Navel Orange Trees by Using Organic and Biofertilizers
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Abstract: Minimizing mineral mtrogen fertilization through using 50% mineral N+50% organic N with
Saccharomyces cerevisae and/or Azospirillum lipoferum as biofertilizer sources were tested on fifteen years
old Washington navel orange trees budded on Volkamer lemon rootstock grown on sandy soil under drip
wrrigation system. Leaf mineral content, vield and fruit quality especially frut juice nitrate and nitrite contents
comparing with the traditional nitrogen fertilization (100% mineral nitrogen) were investigated. The obtained
results showed that fertilizing trees with mineral and orgamc N sources accompanied with both biofertilizers
significantly increased yield as number of fruits and weight kg/tree than the other treatments. Moreover,
treatments mcluded biofertilizers improved average fruit weight, vitamin C content and peel thickness than that
without adding biofertilizers, while TSS and juice acidity were not affected. Nitrate and nitrite m frut juice were
significantly reduced by different treatments especially with adding biofertilizers. So, it seems that yield and
fruit quality of Washington navel orange trees could be greatly improved through fertilizing trees with 50%
nitrogen as mineral form +50% as organic form with Saccharoniyces cerevisae + Azospirillum lipoferum as

biofertilizer source.
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INTRODUCTION

Citrus 1s the first fruit crop m Egypt. Washington
navel orange cultivar has a great importance either for the
local market or export needs. Economically, it ranks the
top among orange cvs., since it occupies 124271 feddan
(one feddan = 4200 m*) with fruiting area reached 110050
feddan, producing 1050462 tons according to Ministry of
Agriculture and Land Reclamation statistics, 2004, This
means that the yield 15 still low and attained about 9.55
tong per feddan. Increasing productivity and improving
fruit quality are main targets of many specialists. There 1s
a general agreement that several affect
productivity and fruit quality of orange trees. One of

factors

the mnportant factors plays a vital role mn this concern 1s
nitrogen fertilization which considered as agent of
accumulative harmful residues like nitrate and mitrite in
fruit juice [1].

Thus, a great aftention is focused on minimizing
the mtensive amounts of mineral mtrogen fertilization
especially under sandy soils which are naturally poor
either in nutrient elements or organic matter through using

alternative orgamc N fertilization as well as using
biofertilizers which had illustrated greater nutrient use
efficiencies of crops and m particular fruit crops when
such inoculates were added to either organic matter or
soil [2].

Accordingly, the present investigation was planned
and conducted to evaluate the effect of combined
application of mieral N and Farmyard manure (FYM)
as organic N fertilizer with or without Saccharomyces
cerevisae and Azospirillum lipoferum as two sources
of biofertilizes on leaf mineral content, yield and fruit
quality as well as mtrate and nitrite content in fruit juice
of Washington navel orange trees grown under sandy
soil conditions.

MATERIALS AND METHODS

The present investigation was conducted during
two successive seasons 2003 and 2004 in a private
cittus orchard located at El-Sadat district, Menofiya
Governorate, Egypt on 15 years old Washington navel
orange trees. The trees were budded on Volkamer lemon
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Table 1: Analytical properties of the soil at the trail location

a-Mechanical analy sis Sand (©0) Silt (09) Clay (%) Texture

90 5 5 Sandy
b-Chemical analysis: Soluble cations (meq I™") Soluble anions (meq =)
pH(1:2.5) ECdsm™ (1:1)  CaCOs; (%%) Nppm K Na Ca Mg Cl 50, HCO;, CO,
8.2 1.5 5.5 traces 0.57 9.18 2.65 2.40 53 5.65 3.85

Table 2: Some physical and chemical characteristics of tested Farmyard

manure
Parameter Values
Cubic meter weight (kg) 650.00
Moisture (%) 35.00
Organic matter 23.60
Organic carbon 21.40
pH (1:10) 8.70
EC (mmohs cm™) 5.70
C/Nratio 24.00
Total N (%4) 0.89
Total P (%) 0.32
Total K (26) 0.92
Total Ca (%) 1.82
Total Mg (%0) 0.96
Total Fe (ppm) 1500.00
Total Mn (ppimn) 420.00
Total Zn (ppm) 53.00

(C. volkameriana) rootstock and planted at 5X5 meters
apart under drip irrigation system. The texture of the
so1l 1s sandy. The results of soil and farmyard manure
analysis according to Wilde et af. [3] are given in Table 1
and 2. The selected trees were nearly uniform in vigor as
possible.

The experiment included five treatments as follows:

«  100% MNF (control).

+  50% MNF+50% ONF

«  50% MNF+50% ONF+BF,.

«  50% MNF+50% ONF+BEF,.

s 50% MNF+50% ONF+BF +BF,.

+  MNF = Mineral N fertilization.

¢  ONF = Organic N fertilization.

*  BF, = Yeast (Saccharomyces cerevisae).
¢ BF, = Azospirillum lipoferum.

The control trees received the common amount of
nitrogen fertilizer (1000 gm N/tree/year) as ammomum
sulphate (20.5% N).

Organic N fertilizer was added as Farmyard manure
(FYM) (0.89% N) at rate of 56 kg/tree.

Yeast (Saccharomyces cerevisae) (BF))
Azospirillum lipoferum (BF,) isolated and identified by

and
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Gomaa [4] were grown to the late exponential phase m a
sterilized medium prepared in Microbiology Department,
National Research Centre. The resultant cultures
contained 6.2x103 cell ml™ for each biofertilizer (BF, and
BF,) which added at rate of one liter of each per tree.
Orgamnic and biofertlizers were side dressed m a band of
100 cm wide on both sides of the tree at one meter apart
from the tree trunk in the direction of tree row and mixed
with the surface of 20 cm of soil in late Tanuary of each
seasonl while mmeral N fertilization was added at three
equal doses on March, May and August. Each treatment
was replicated tree times on one tree plots and the
randomized complete block design was arranged.

The chosen trees received the normal fertilization
program including the addition of 100 Kg per feddan
calcium super phosphate (15.5% P,0;) mn late January
and 600 g potassium sulphate (48-52% K,O)/tree/year
in March and August. The other horticultural practices
were the same for all trees under investigation.

To determme leaf mineral content, about forty
leaves were taken m late August in each season from
tagged non-fruiting and non-flushing spring growth
cycle according to JTones and Embleton [5]. Leaf
samples were washed with tap water, then with
distilled water and dried at 70°C finally ground and
digested. The digested solution was used to determine N,
P and K content as percentage on dry weight according
to Cottenie ef al. [6].

At the harvesting time (late December of each
season), yield per tree was determined as number and
weight of fruits (kg )/tree.

For fruit quality determmations, samples of ten fruits
were taken from each replicate to determine the physical
and chemical properties as the methods described in
AOAC 7]

A sample of 10 ml of fruit juice was taken from each
replicate to determine mtrogen, phosphorus, potassium,
nitrate and nitrite content in fruit juice. N, P and K% were
determined using the same methods described in leaf
mineral content, while NO,” and NO,” content were
determined according to the methods outlmed by Sen
and Donaldson [8].






