¥y
T{' g }'}( Minia J. of Agric. Res. L Develop.
,;ﬁ*% (Vol:(“\)WO'VPpi*\_f"i’

) Yoy

FACULTY OF AGRICULTURE

THE EFFECT OF NITROGEN ALTERNATIVE SOURCES ON
GROWTH, YIELD AND QUALITY OF JEW’S MALLOW
(Corchorus olitorius L.)

N. A. Mohammad* and A. G. Haridi**
*Hort. Dept., Fac. of Agric., Al-Azhar University, Assiut branch,
Assiut, Egypt
** Hort. Dept., Fac. of Agric., Assiut University, Assiut, Egypt.

Received Y+ Dec. Y\ Accepted Y% Dec. Y+

ABSTRACT

The present study was conducted in a clay soil at the
Experimental Farm, Faculty of Agriculture, Al-Azhar University,
Assiut branch, Assiut, Egypt, during planting summer of ¥+ Y+ and
Y«V), to investigate the effect of two alternatives sources of
nitrogen on growth, yield and quality of Corchorus olitorius. The
nitrogen  sourses were ammonium  nitrate, effective
microorganisms (EM) and nitrobein (Azospirillium sp. and
Azotobacter sp ). The EM was added either to the soil or sprayed at
the plants.

The results indicated that using both EM and nitrobein
treatment gave the highest value of plant stem weight, plant fresh
weight and leaves fresh weight in both seasons. Further of
application EM to soil gave better results than spraying the plants.
On the other hand, at market maturity carotene (g/\:+ FW),
nitrate (mg/kg DW) and vitamin C (mg/‘++ g FW) increased
using Nitrobein and spraying plants by EM. Increasing nitrate
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level is of particular interest to researchers because of its effects on
health.
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INTRODUCTION
Jew’s Mallow (Corchorus olitorus) belongs to family, Tilliaceae is
one of the most popular vegetables in Egypt. It is one of the major
leafy vegetable, widely grown and utilized as pot-herb (Akoroda and
Akintabi, Y3AY) .The leaves are cooked into a thick viscous soup
added to stews.

Corchorus olitorus contained on average per V. «-g fresh leaves,
Ae - AY g H/O, © — 1 g protein, +.V g oil, © g carbohydrate, ' — ¢ g
fiber, Yo+- Y11 mg Ca, ¢ — A mg Iron, Y+ + + ju vitamin A potency, *.)
mg thiamine, +.Y mg riboflavin, Y© mg nicotinamide and ¥ —++ mg
ascorbic acid (as reported by Oke, Y41A),

Nutrition value is an important aspect of cropping system and
this includes adequate supply of essential nutrients like nitrogen (N ) ,
phosphorus (P), potassium (K), Magnesium (Mg), Calcium
(Ca), etc to the plant. The availability of these nutrients to plant
contributes to its growth and yield. Too much nitrogen in the soil may
result in excessive vegetative growth in the leafy vegetables yield.
Therefore adequate amount of nutrients need to be supplied to plant at
the right quantity and also at the right time to favor the growth.

The effective Microorganisms product (EM), known to contain
about 7+ active and useful organisms including photosynthetic
bacteria, lactic acid bacteria , yeast and others. It was mentioned that
EM reduce the amount of agro-chemicals. It gives earlier crop, hastens
seed germination and seedling, growth improves the quantity and
quality of the yield and increases soil fertility. (Unknown)

The EM technology depends on using a liquid culture. It was
used in agriculture through spraying, and then with EM compost. This
technology has shown beneficial effects on many aspects of the
environment, agricultural crops. It leads to improvement of soil
nutritional status, physical, chemical and microbiological properties,
helping crops to grow healthy and strong. The results was so
promising to the point that it could be said that there is no more need
to use chemical and pesticides. It helps the farmer maintain an eco-

friendly system, minimizing the damage to natural cycles (Correa,
You),
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Nitrogen is an important element for Jews Mallow production.
Many studies revealed that the application of chemical N fertilizers
exhibited much significance for maintaining high yield. However, the
chemical N fertilizers are not only a costly input, but also a polluting
to agro-ecosystem. Protection of the environment with the
sustainability of the soil and agro-ecosystem should gain as much
concern as maintains of high yield. Therefore, there is a current trend,
at the local as well as the global scale, to reduce the use of chemical N
fertilizers with keeping high crop productivity at the same time (El-
Aggory et al., Y437), On the way to achieve such valuable goal, bio-N
fertilizers (Nitrobein) drew the attention as partial good alternative to
substitute the chemical N fertilizers through serving as a safe
effective, source N requirement as about Y° %, increases the
availability of nutrient elements, reduces the environmental pollution,
economical source of nitrogen and improves the potential vyield
(Bohiool et al.,, Y44Y and Saber, Y44Y;). Bio-fertilizers including
microbial inoculations are capable of enhancing soil fertility, increase
crop's fertilizer use efficiency consequently crop growth and yield (EI-
Naggar et al., Y::°). Therefore, the present investigation was
designed to study the effect of bio-N fertilization treatments combined
with EM substance on growth and quality of Jews Mallow Egyptian
cultivar.

MATERIALS AND METHODS
The present study was conducted in a clay soil at the
Experimental Farm, Faculty of Agriculture, Al-Azhar University,
Assiut Branch, Assiut, Egypt, during summer planting season of Y«
and YV, to investigate the effect of nitrogen and two alternative
sources on growth, yield and quality parameters of Corchorus
olitorius. These nitrogen sources were:
A) - Ammonium nitrate (Y. nitrogen), at ) - - kg/feddan.
b) - Nitrobein ( Azospirillium sp. and Azotobacter sp). (Center of
vital nutrients — Ain shams University), at Ye. g/feddan.
c) - EM (Effective Microorganisms).(Center of vital nutrients —
Al-Minia University), at ¢ Liter/feddan.
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Before sowing, soil samples for the experimental site were taken
and analyzed at the soil-testing laboratory, Faculty of Agric., Al-Azhar
Univ., Assiut. Results of some physical and chemical characteristics of
experimental soil site are presented in Table ).

Table v: Mean of some physical and chemical properties of the
experimental site.

Partial size Available
distribution, % Water soluble lons (meq/L) nutrients
! |- in the soil paste .\
El g (mg/kg )
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The listed fertilizer treatments, in both seasons were as follows:
Y- Ammonium nitrate (¥¥.eZ nitrogen).

Y- Nitrobein: mixed with the soil.

¥- EM: was mixed with the soil

¢- EM: sprayed on the leaves.

- Nitrobein (mixed with the soil) + EM (. mixed with the soil)

1- Nitrobein (mixed with the soil) + EM (sprayed on the leaves).

Before planting, the seeds were dipped in water at 4V°C for ©
seconds to improve seed germination and seedling emergence
(Oladiran, Y3A1). Seeds were sown on the °" March for summer
plantings of both Y+«Y+ and Y+ )) seasons.

A randomized complete block design was used with three
replicates. Area of each plots, was +.em. During the growing season,
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plots were subjected to normal cultural practices for irrigation, hand-
weeding and pest control).

Growth, yield and quality parameters collected by using plants
from . m' in the middle of each plot after £° days from sowing. The
response of Corchorus olitorius to fertilizer treatments parameters
were, number of leaves per plant, fresh weight/plant gm, weight of
stems, fresh weight of leaves gm, and % moisture in the plant, total
fresh yield /Fed kg and total dry yield/Fed kg. Also, -carotene (g/) «
g FW), Vitamin C (mg/)++ g FW) and Nitrate (mg/kg DW) at the
marketable stage were determined.

Chemical analysis

Nitrate content in samples was determined by the calorimetric
method described Sjoberg and Alanko, (Y 44¢)

Ascorbic acid content was determined by Y, %-dichlorophenol
indophenols method (Eleri and Hughes, Y3AY). Carotene content was
determined by ethanol and petroleum ether extraction method as
described by Musa et al (Y« +) as follow.

e Y.. grams of Na,SO: was added to ‘-.-g of vegetable leaves
and ground in a mortar with pestle.

e The ground leaves were extracted with Y+« cmY of hot 4oV
ethanol for ¥+ min in hot water bath.

e The extract obtained was filtered and was added to the extract
to bring the percentage of the ethanol extract to A7,

e The Ae/ ethanol extract was cooled in a cold water
bath for few minutes.

e After cooling, the ethanol extract was put in a separating funnel
and ¥+ cm' of petroleum ether was added and the mixture
shaken.

e The separating funnel was clamped to the retort stand for some
time to allow the solution to settle down into layers.

e The bottom layer containing ethanol was collected into the
beaker while the top layer of the petroleum ether was stored in
Yo+ cmY conical flask.
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e The ethanol layer in the beaker was re-extracted twice with )
cmY of petroleum ether.

e The ether layers from the re-extraction was added to the
original petroleum extract in the conical flask and re-extracted
with ¢+ cmY of Ae/Z ethanol in order to remove any
xanthophylls which may be present.

e The top petroleum ether layer which contained carotene was
collected, measured and the volume noted. Lastly, the optical
density (OD) of the final petroleum ether extract was
determined at wave length of £©+ nm with spectrophotometer
using petroleum ether as blank. The concentration of -carotene
was calculated as follow:

A=E%xCxI
Where, A = absorbance of the sample; E% = extinction
coefficient of carotene; | = path length (usually .« cm).

Statistical analysis

All obtained data were statistically analyzed according to Gomez
and Gomez () 4A£). The Duncan's Multiple Range Test at ©7 level was
used for testing the significance of the differences among the mean
values.

RESULTS AND DISCUSSION
Effect of the studied treatments on growth, yield and quality
characteristics.

Data in Table Y show the effect of adding Nitrobein or EM
substance on number leaves in Jews Mallow. The data indicated that
treatment No. @ (Nitrobein mixed with the soil + EM mixed with the
soil) gave the highest leaves number in both seasons. Spraying EM
only produced the lowest leaves number in both seasons. Adding
nitrobein to plants in addition to EM gave better results than EM
alone. Spraying plants with EM improved leaves number than other
treatments.
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Table Y: The effect of a different sources of nitrogen on leaves
number/plant of (Corchorus olitorius L.).

. EM treatments
. . . Ammoni
Season Nitrobein addition m nit(r)at:
soil spry
Yoy Without nitrobein VY.« bc V€1V ab VoYY
nitrobein VYAY be V€YY ab Yi\Va
Yoy Without nitrobein VY.« bC YEAV D Ve Ve
nitrobein VY. AL be YY.AV be Y4.¢V a

Tables ¥, ¢ and @ show the effect of tested treatments on plant
stem weight (gm), leaves fresh weight (gm) and plant fresh weight
(gm). The data indicated that nitrobin plus EM infested soil treatment
gave the highest value of the plant stem weight and leaves fresh
weight in both seasons. Also, this treatment as well as EM spraying
treatment gave the highest value of plant fresh weight. On the other
hand, using nitrobin treatment resulted in producing the lowest value
of plant stem weight and plant fresh weight in both seasons. While,
ammonium nitrate treatment gave the lowest valu of fresh leaves
weight in both seasons.

Table ¥: The effect of a different sources of nitrogen on plant
stem weight ( gm ) of (Corchorus olitorius L.).

Nitrobein Ammonium EM treatments
Season addition nitrate -
soil spray

V_Vlthogt V4o cd YY1.1Y be Y9..++ab
- nitrobein

nitrobein Vedavd YA YY a VAA¥Y cd

Without 1441V be YYVv.avp YRV g
Yoy nitrobein

nitrobein Vel ivVe Yeovva Yeo,o0 b
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Table ¢: The effect of a different sources of nitrogen on leaf fresh
weight ( gm ) and of (Corchorus olitorius L.).

Season Nitrobein Ammonium EM treatments
addition nitrate soil spray
Without
i ; VYo v YUY Y Yhees
AR nitrobein c bc ab
nitrobein Ve g Yio..r g Y be
V_VlthOL!t VYo o d YA ve g Y.\ AV Db
Yoy nitrobein
nitrobein yreaY d Yoy ¥Y 5 VIAYY ¢

Table ¢: The effect of a different sources of nitrogen on plant
fresh weight (gm) of Corchorus olitorius L.).

Season | Nitrobein addition Amr_nonlum _EM treatments
nitrate soil spray
Yoy Without nitrobein YeAYYcd tYe ««bc VY. Yy a
nitrobein Yrr.rvd LAY | tov v p
. Without nitrobein YIAYY be £Y4.V be Weeva
nitrobein Yevive VEYAVa teo v p

Table 1 shows the effect of adding nitrobein or EM substance on
plant moisture percentage of Jews Mallow. Ammonium nitrate
treatment gave the highest percentage of plant moisture in both
seasons. Adding nitrobein to the soil with spraying EM substance on
plant leaves gave the lowest value.

Tables vV and A show the effect of adding Nitrobein or EM
substance on total fresh and dry yield of leaves per feddan. In both
seasons, nitrobein plus EM infested soil treatment gave the highest
yield of dry leaves per feddan, while using chemical fertilizer alone or
in combination with nitrobein gave the lowest values. Concerning
total fresh leaves yield per feddan,, spraying EM substance resulted in
the highest yield in both seasons. Addition of Nitrobein to the soil
produced the lowest fresh leaves yield in both seasons.
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Table %: The effect of a different sources of nitrogen on moisture
percentage of plant of Corchorus olitorius L.).

Season Nitrobein Ammonium EM treatments
addition nitrate 50il spray
Without 1tV g ASTY G aY.¢\ p
Yoy nitrobein
nitrobein iYANYD 4..YY bc Ad ¥ c
Without at.t0g SALY ¥ ab
Yoy nitrobein
nitrobein Y.tV b 4.9V ¢ HW..¥c

Table V: The effect of a different sources of nitrogen on total fresh
yield/feddan (kg) of (Corchorus olitorius L.).

Nitrobein | Ammoniu EM treatments

Season addition m nitrate
soil spray

Without | o v 4| viees pe VA¥AY.. g
Yoy nitrobein

Nitrobein | e%«+.,« d AR S RV Yel..« b

V_Vlthogt TVe oo | Yaiusaee b \Y.¥Y Y g
Yoy nitrobein

nitrobein | eYé¢e .. c | VIVA¥ ¥Y g vela iV p
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Table A: The effect of a different sources of nitrogen on total dry
yield/feddan (kgm) of (Corchorus olitorius L.).

Nitrobein Ammoniu EM treatments
Season addition m nitrate .
soil spray
Without YWY XV e | YeaY be Y45 AV b
Yoy, nitrobein
nitrobein YVV..¥C evY Ve a Ya..0¢ p
Without YeAdtc | Frvvag 47,47 b
nitrobein
Yo
nitrobein Yy idc °VY. Ve a tovV YV b

Effect of the studied treatments on some chemical quality
characteristics.

Table % shows the effect of adding nitrobein or EM suspension
on carotene at market maturity (g/) + + FW), nitrate at market maturity
(mg/kg DW) and vitamin C at market maturity (g/)++ FW). In both
seasons, the data indicated that spraying EM plus adding nitrobein to
the soil treatment gave the highest value, while using ammonium plus
EM adding to the soil treatment gave the lowest value of these
characters.

Unfortunately, all the tested biofertilizer increased the nitrate
levels as compared to level of ammonium nitrate application.
However, nitrate content can vary from genotype to genotype and
from environment to environment (Santamaria, Y++1). In the
meantime, this crop by the classification of JECFA as reported by
Anjana et al (Y++V) is considered high nitrate accumulated vegetable.
Therefore many studies should be carried out in the application of
biofertilizers to minimize the risk of antinutrients and toxic substances
in Jew’s Mallow cv. Egyptian.
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Table 9 : Carotene at market maturity (g/\ « + FW), nitrate at market maturity (mg/kg DW) and vitamin C at

market maturity (g/\ + + FW) of (Corchorus olitorius L.).

B-Carotene at market maturity
(g/'++gFW)

Nitrate (NOy™') at market
maturity (mg/kg DW)

L-Ascorbic acid at market maturity

(mg/Y++ g FW)

EM EM
Season . . . . . EM treatments
Nitrobein | Ammonium treatments Ammonium treatments Ammonium
addition nitrate nitrate nitrate
Soil spray Soil spray Soil spray
Without Vg Yao¥, R AL Y44 Yaory ¥ive A v 4. vy 4.,V
nitrobein f e b e d c e d cd
Yoy
IRRR NS 1114, REEE Yot rYYY rYvy Y.y . Y.y
nitrobein
d c a d b a ab bc a
Without IR A ) R AN YaAe Y.o¥ LARK A4 Y'Y LRSI 0 A
nitrobein F E B E D C D Cd Bc
Yory Yo
IR 1YY 1Y LY reen 9y ¢V LTS Y ¢y
nitrobein d c a d o a ab bc a
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