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ABSTRACT
The experiment was conducted on the extension experiments farm in Babylon during
the growing season 2013 - 2014 to study the effect of 5 soil fertilization treatments
[control, 200 kg.ha-1 of NPK (18-18-0) , 4 and 8 t.ha-1 of compost of poultry], and its
interaction with 4 treatments of foliar fertilizers [control, spray urea 1 g / liter,
spraying humic acid 2 ml.l-1 and spray polimet 2 ml.l-1] on growth and yield of
fenugreek. Randomized complete block design (RCBD) with three replications was
used. Seeds are sown on lines (30 cm apart) in 21.10.2013 and the experimental unit
contained 6 lines. After a week of germination the seedlings were thinned to 10 cm
apart. Soil fertilizers were added as side dressing and the foliar fertilizers were added
twice in 15/1 and 01/02/2014. The results showed that chemical fertilizer was superior
significantly compared to other treatment in plant height, number of leaves, leaf area
and wet and dry weight, while poultry (8 t.ha-1) was superior compared to control in
branches number and wet weight. Urea spray was superior in plant height, leaves no.
and soft weight. Polimet spray was superior compared to control in branches.plant-1.
The interaction between the soil and spraying fertilizers had a significant effect in
increasing plant height, branches no., leaves no., leaf area and wet and dry weight.
KEY WORDS: chemical and organic fertilizer, humic, polimet, urea
INTRODUCTION
Fenugreek (Trigonella foenum - graecum L.) is herbaceous annual plant belong to
legume family. Fenugreek seeds contain proteins (25-36% of the dry weight of the plant), and a
range of vitamins (Mehrafarin et al, 2011). And contains different amounts of nutrients most
important like iron, calcium, phosphorus, potassium and other mineral elements (Ali et al,
2012). Soil and plant management influenced plant growth and used to increase the quantity
and quality of the crop yield, foremost of which adding fertilizer, whether chemical or organic,
has increased the trend toward adding organic fertilizer to alleviate pollution and environmental
damage which caused by chemical fertilizers. Some studies have shown that the spraying humic
acid led to improve plant vegetative growth, and that foliar fertilizer as a way complementary
to soil fertilize can give a quick cure for the lack of the elements, and supplied in sufficient
quantity during the seed formation period (Shah et al, 2007; Jasim, 2007; Jasim & Obaid, 2014;
Jasim, 2015). Studies have shown that spraying foliar fertilizer led to increase chickpea yield
and its components compared to control (El-Habbasha et al, 2012). Nitrogen plays an important
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role in growth and production yield of fenugreek, as it leads to increased growth and the
number of branches. In spite of planting and production this crop in Iraq since old time before,
but its cultivation is still experiencing a lot of problems (Mehta et al, 2012; Rahimi et al, 2012).
Therefore this experiment had been conducting to study the effect of soil fertilization with
metal and organic fertilizer and its interactions with foliar fertilizer, and the possibility of
replacing organic fertilizer instead of metal fertilizer as soil fertilizer with promotion of
additional foliar fertilizers.
MATERIALS AND METHODS
A field experiment carried out during the winter season of 2013-2014 in the extension
farm (in sand clay loam, table 1) at Al-mhnanwiya (8 km north west Hilla / Babylon/Iraq) to
study the effect of soil and foliar fertilization and their interactions on growth and yield of
fenugreek. An factorial experiment was carried out according to randomized complete block
design with three replications, which included two factors, the first included four treatments of
soil fertilization (control, fertilizer with NPK 200 kg.ha-1as recommended fertilizer, 4 and 8
t.ha-1 of poultry manure, and the second factor included four spraying fertilizer treatments
(control, 2 ml.l-1 of urea, 1 g.l-1 of liquid humus acid, 2ml. l-1 of polimet). After plowing and
leveling the soil, divided into three replicates each of it contained 16 experimental units (3*2
m) and 1m between each to another. Each experimental units contained 10 lines (30 cm apart
and 2m long). Local variety of fenugreek seeds were seeded in 21/10/2013. Irrigation and hand
weeding were done as needed. Soil fertilization was done before seeding according treatments
and the spraying was conducted in 2nd and 17th January according to treatments up to full wet
until the first drop from the plant. Measurements were taken upon vegetative growth on 12 Feb.
and 28 April, included plant height, number of leaves, number of branches, leaf area, wet and
dry weight and chlorophyll in leaves.
The statistical analysis conducted by the statistical program (Edition) Gen stat,
according to the design practice. The averages were compared according to less significant
difference (LSD0.05) (Steel & Torrie, 1981).
TABLE 1. Physical and chemical properties of the experimental soil
trait
value
trait
value
sand
176 g.kg-1
Available N
73.2 mg.kg-1
silt
484 g.kg-1
Available P
12.8 mg.kg-1
clay
340 g.kg-1
Available K
276 mg.kg-1
texture
Silty clay loam
Ec
3 dS.m-1
Organic matter
1.6 g.kg-1
pH
7.14

RESULTS AND DISCUSSIONS
Table 2 shows that the addition of soil fertilizer led to significant increase of plant
height compared to control (18.7 cm), without a significant differences between the chemical
(24.03 cm) and organic fertilizer treatments 8 and 4 t.ha-1 (23.97 and 23.37 cm respectively).
This increase in plant height by adding chemical fertilizer may be due to the role of nitrogen in
building up amino acids that is necessary for growth as it enters in the composition of protein,
which promotes cell division, as well as lead to increase the activity GAs inside plant tissues,
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which is working in increasing cells elongation (Lucas et al, 2008), and this is consistent with
(Rahimi et al, 2012) who found a significant increase of bean plant height with increasing
nitrogen levels. And also due to the role of phosphorus in increasing plant height, this is
consistent with (Hashemabadi, 2013) that the addition of phosphate led to increase plant height.
From table 2 appeared that foliar fertilizers caused an increase in plant height compared to
control, and urea spraying gave the highest plant height (23.25 cm) without significant
differences compared to humic acid and polimet (22.52 and 22.53 cm respectively). This
increase in plant height when spraying urea may be due to the role of nitrogen, which leads to
increase formation of amino acids and protein synthesis, which promotes cell division, and then
reflected in increasing plan height. These results are consistent with Zandi et al. (2011) and
Mehta et al. (2012), who concluded that increased levels of nitrogen fertilizer caused a
significant increase in the average plant height. The interaction between adding soil and foliar
fertilizers had a significant effect in increasing plant height compared to control (17.4 cm), and
reached its maximum height (25.2 cm) when adding chemical fertilizer * spraying of urea.
Table (3) shows that adding soil fertilizer led to increase the number of branches per
plant significantly compared to control, and the treatment of 8 t.ha-1 poultry manure gave the
highest number of branches (20.80), which was not differ significantly with chemical fertilizers
(19.86). This may be due to the role of organic matter in releasing of the nutrients as nitrogen
that is necessary for the elongation, division, growth and development of the plant and the role
of organic fertilizers in improving the vital properties of the soil and increase the readiness of
the absorption of most of the major and minor elements, which will reflect positively in the
overall activity of the plant and increase the number of branches (Sarkar et al, 2004), this
results consistent with Patel et al. (2010) on fenugreek. Also it may be due to the role of
organic matter in increasing the depth and complexity of plant root system, which reflect
positively in the increasing number of branches (Singh & Agarwal, 2001), and this is consistent
with Naimuddin et al. (2014) on fenugreek, and Singh & Vijayalakshmi (2013) on beans. The
reason may be due to the role of organic matter in the well-equipped for major elements and
some trace elements and then improve growth and increase the process of photosynthesis in
plants, which leading to increase branches in plant (Abu Seeda, 1999).
Table (3) shows also that spraying nutrients led to increase the number of branches
and polimet gave the highest number of branches (19.27), which was not significantly differ
with spraying urea or humic (18.18 and 18.87, respectively), while control gave the lowest rate
of branches number (17.40). The increases when spraying polimet is due to cytokinin which
leads to break the apical dominance and increased the branches (Stirk et al, 2008). This was
consistent with Sabh & Shallan (2008) on broad bean. The interaction between adding soil and
foliar fertilizers had a significant effect in increasing the number of branches per plant and all
interaction were superior compared to control that gave the lowest average number (13.50). The
interaction of 8 t.ha-1 poultry manure × spray urea gave the highest branches (21.70).
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TABLE 2. Effect of soil and foliar fertilizers on plant height (cm)
Soil fertilizers
Foliar fertilizers
control
urea
Humic acid
polimet
control
17.40
19.33
18.80
19.27
Chemical
24.20
25.20
23.60
23.13
Poultry manure 4 t
22.07
24.00
23.60
23.80
Poultry manure 8 t
23.40
24.47
24.07
23.93
Average of foliar f.
21.77
19.33
18.80
19.27
LSD0.05 AB=2.851
A, B= 1.426

Average of soil
fertilizers
18.70
24.03
23.37
23.97

TABLE 3. Effect of soil and foliar fertilizers on branches.plant-1
Soil fertilizers
Foliar fertilizers
Average of soil
fertilizers
control
urea
Humic acid
polimet
control
13.50
15.03
15.63
15.80
14.99
Chemical
18.77
20.20
20.80
19.67
19.86
Poultry manure 4 t
17.67
15.77
19.00
20.07
18.12
Poultry manure 8 t
19.67
21.70
20.03
21.53
20.80
Average of foliar f.
17.40
18.18
18.87
19.27
LSD0.05
LSD AB= 2.857
LSD A , B= 1.429

Table (4) showed that the addition of soil fertilizers led to a significant increase in
plant leaves number and the chemical fertilizer gave the highest number of (28.50), which did
not differ significantly from (4 and 8 t.ha-1 ) Poultry manure (26.70 and 27.93), while differed
significantly from the control that gave the lowest number (21.92). This is consistent with (Raj
& Thakral. 2008). Spray nutrients had no significant effect on the number of leaves per plant,
but it tend to increase. The interaction between soil and foliar fertilizers caused a significant
effect compared to control (20.73) and chemical fertilization with spraying polimet was
superior (29.0).
Table (5) shows that soil fertilizers led to increase leaf area significantly compared to
control (369.8 cm2), and chemical fertilizer gave the highest average (473.1 cm2), which did not
differ significantly from 4 and 8 t.ha-1 of poultry manure (459.6 and 462.3 cm2). This increase
by chemical fertilizer due to the role of nitrogen in increasing the activity of GAs within plant
tissue, which caused cells elongation and expansion (Lucas et al, 2008). This is consistent with
Rahimi et al (2012) and Rotaru (2010). The increases in leaves area by poultry manure was
consist with Ahmed et al. (2012). On the other hand table (5) showed that foliar spraying did
not have a significant effect in plant leaf area. The interaction between soil and foliar fertilizers
had a significant effect in increasing leaf area compared to control (333.7 cm2), and the highest
value obtained from chemical fertilizer * spraying urea (488.0 cm2).
Table (6) shows that soil fertilizers led to increase plant vegetative wet weight and 8
t.ha-1 poultry manure gave highest weight (31.86 g) which was not differ significantly for
chemical fertilizers (31.71 g), while control gave the lowest weight (25.23 g). This was due to
its effect in increasing plant height (table 2), branches number (table 3), plant leaves number
(table 4) and plant leaf area (table 5). Spray nutrients did not have a significant effect on fresh
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weight. The interaction between soil and foliar fertilizers caused a significant effect compared
to control. Higher vegetative plant fresh weight obtained from soil chemical fertilizer ×
spraying humic acid (33.14 g) followed by chemical or chicken manure × spraying of urea
(32.91 and 32.88 respectively), while control gave the lowest value (21.89 g).
Table 7 shows that all soil fertilizing treatments led to a significant increase in plant
dry weight, compared to control (3.452 g), and the highest plant dry weight obtained from
chemical fertilizers (4.418 g), which did not differ significantly for the treatment of 8 t.ha-1 of
poultry manure but showed significant differences compared to 4 t.ha-1 poultry manure (4.128
g). This is due to the role of nutrients in the processing required for the growth, which reflected
in increasing growth indicators such as plant height, number of branches, number of leaves
(Tables 2, 3, 4), which represents an increase of fresh weight (table 6). This result was
consistent with (Godara et al, 2012). Adding organic fertilizer increased dry weight by its role
in improving the qualities of soil physical, chemical and biological (Batra, 2004). Organic
fertilizers analysis and it released organic acids and nutrients that absorbed by the roots during
plant growth period, and then reflected in increasing growth (Kumar et al, 2009; Ianovici,
2016). Adding sufficient quantities of organic fertilizer did not affect the nutrients supply only,
but it improve soil characteristics and increase plant roots (Ramesh et al, 2006). Foliar spraying
did not have a significant effect on plant dry weight. The interaction between soil and foliar
fertilizers caused a significant effect compared to control and the interaction of soil fertilizers
with or without foliar spraying led to increase plant dry weight significantly. The interaction of
chemical fertilizer with foliar spraying of humic acid was superior (4.633 g), while control gave
the lowest average of dry weight (3.310 g).

TABLE 4. Effect of soil and foliar fertilizers on plant leaves number
Soil fertilizers
Foliar fertilizers
control
urea
Humic acid
polimet
control
20.73
22.33
21.83
22.80
Chemical
27.67
29.17
28.17
29.00
Poultry manure 4 t
26.07
27.13
26.93
26.67
Poultry manure 8 t
27.43
28.23
27.73
28.33
Average of foliar f.
25.47
26.17
26.70
26.72
LSD0.05 LSD AB= 5.343
LSDA , B= 2.672

TABLE 5. Effect of soil and foliar fertilizers on leaf area (cm2)
Soil fertilizers
Foliar fertilizers
control
urea
Humic acid
control
333.7
386.7
379.7
Chemical
464.3
488.0
472.7
Poultry manure 4 t
435.3
466.0
458.3
Poultry manure 8 t
465.7
464.0
460.7
Average of foliar f.
424.8
451.2
442.8
LSD0.05 LSD AB= 87.35
LSD A,B=43.67
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polimet
379.0
467.3
478.7
459.0
446.0

Average of soil
fertilizers
21.92
28.50
26.70
27.93

Average of soil
fertilizers
369.8
473.1
459.6
462.3
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TABLE 6. Effect of soil and foliar fertilizers on vegetative plant fresh weight (g)12/2
Soil fertilizers
Foliar fertilizers
Average of soil
fertilizers
control
urea
Humic acid
polimet
control
21.89
26.25
26.67
26.10
25.23
Chemical
31.84
32.91
33.14
28.95
31.71
Poultry manure 4 t
26.74
28.22
28.57
28.19
27.93
Poultry manure 8 t
30.92
32.88
31.54
32.09
31.86
Average of foliar f.
27.85
30.07
29.98
28.83
LSD0.05 LSD AB= 6.021
LSD A , B=3.011

TABLE 7. Effect of soil and foliar fertilizers on vegetative plant dry weight(g)12/2
Soil fertilizers
Foliar fertilizers
Average of soil
fertilizers
control
urea
Humic acid
polimet
control
3.310
3.413
3.563
3.520
3.452
Chemical
4.360
4.270
4.633
4.497
4.418
Poultry manure 4 t
4.023
4.253
4.137
4.097
4.128
Poultry manure 8 t
4.337
4.397
4.067
4.180
4.245
Average of foliar f.
4.008
4.083
4.100
4.051
LSD0.05 LSD AB= 0.4069
LSD A , B= 0.2034

CONCLUSIONS
It could be concluded that spraying each of urea, humic acid or polimet promote
growth of fenugreek compared to control. Application of chemical fertilizer or poultry manure
were more effective. Poultry manure 4-8 t.ha-1 was good substitute for chemical fertilizer.
Spraying humic acid with soil chemical fertilizer or urea with poultry manure were the best.
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