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Abstract – Field experiments were conducted during the winter seasons of 1999-2000 and 2000-2001 in the semi-arid region in the north of
Jordan, to study the effect on yield responses of narbon vetch (Vicia narbonensis) of the following: seeding dates (14 Jan., 28 Jan. and 12 Feb.),
seeding rates (40, 60 and 80 plants·m–2), phosphorus levels (17.5, 35.0 and 52.5 kg·P·ha–1) and two methods of P placement (placed with the
seed while sowing 6 cm deep [banded] or spread over the soil surface and incorporated into the top 2 cm of soil before sowing [broadcast]).
The seeding rate, seeding date and rate of phosphorus had a significant effect on most of the measured traits and the yield components.
The method of phosphorus application had only a significant effect on seed yield, number of pods·plant–1, number of seeds·pod–1, number of
primary branches·plant–1, 100 seed weight, pod length and seed weight·plant–1. In general, the results revealed that a combination of early
seeding (14 Jan.), a high seeding rate (80-plant·m–2), and P application (52.5 kg·P·ha–1) drilled with the seed after cultivation (banded) are
promising for obtaining maximum yield of narbon vetch. 

narbon vetch / seeding rate / seeding date / P rate / P placement

Résumé – Effet de la densité et de la date de semis, et de l’application de phosphore sur la croissance et le rendement de la vesce de Narbonne
(Vicia Narbonensis). Des expériences aux champs ont été conduites pendant les saisons hivernales de 1999-2000 et 2000-2001 dans la région semi-
aride du Nord de la Jordanie, pour étudier l’effet sur le rendement de la vesce de Narbonne (Vicia Narbonensis) des facteurs suivants : date de semis
(14 janvier, 28 janvier et 12 février), densité de semis (40, 60 et 80 plantes·m–2), fertilisation phosphatée (17,5, 35,0 et 52,5 kg·ha–1 P) et 2 méthodes
de répartition du P (placé avec la semence au moment du semis à 6 cm de profondeur [en ligne] ou dispersé sur l’ensemble de la surface du sol et
incorporée dans les 2 cm de la couche superficielle du sol avant le semis [à la volée]). La date et la densité  de semis et la dose de P ont un effet
significatif sur la majorité des caractéristiques mesurées et des composantes du rendement. La méthode d’application du P a seulement un effet
significatif sur le rendement en graine, le nombre de gousses par plante, le nombre de graines par gousse, le nombre de branches primaires par
plante, le poids de 100 grains, la longueur des gousses et le poids des grains par plante. En général, les résultats ont révélé que la combinaison d’un
semis précoce (14 janvier), d’une densité de semis élevée (80 plantes·m–2) et d’une application de P (52,5 kg·ha–1 P) déposée avec les semences
(semis en ligne) est prometteuse pour l’obtention du maximum de rendement pour la vesce de narbonne.

vesce de Narbonne / densité de semis / date de semis / taux de phosphore / répartition du P

1. INTRODUCTION

To provide better quality feed for livestock in West Asia
and North Africa, and to improve soil fertility, forage legumes
need to be introduced to replace fallow in the region. Vetches
(Vicia species) are common forage legumes in the rainfed,
semi-arid agricultural systems of the Mediterranean region.
Vetches, whether grown in monoculture or in mixtures with
cereals, are used for high quality hay production, grazing after
the beginning of the pod formation stage, or for grain and
straw production [38]. Vetches produce poor yields on the
alkaline soils common in northern Jordan [34].  For these soils

in the region, we studied whether different agronomic prac-
tices could improve production of Vicia narbonensis, an
ancient grain legume crop of the Mediterranean region. Previ-
ous studies with different legumes have shown that the time of
sowing [1, 13, 32, 35, 36], seeding rates [17, 19, 20, 21, 34, 35,
37] or plant density [3, 4, 5, 6, 7, 24, 30, 31], and rates and
methods of applying phosphorus fertilizer [16, 23, 39] can be
significant.  In addition, soil test phosphorus values are typi-
cally low for calcareous soils in the Mediterranean region [8,
11, 14]. Calcareous soils comprise most soils used for agricul-
ture in northern Jordan for which there are limited or no pub-
lished data for all these factors for Vicia narbonensis.
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We studied the effects of the sowing date, seeding rate and
rate and method of fertilizer phosphorus application on the
production of Vicia narbonensis on alkaline soils of northern
Jordan, and the results are reported in this paper.

2. MATERIALS AND METHODS

The experiments were conducted from 1999 to 2001 in
northern Jordan. The location has a Mediterranean climate
with mild, rainy (300–350 mm) winters and dry, hot summers.
The soils used were shallow, rocky, silty clays.  As measured
for samples of the top 10 cm of the < 2-mm fraction of soil col-
lected before the experiments started, soil pH (1/1 soil-water
suspensions [18]) was 8.1 and phosphorus extracted by
0.5 sodium bicarbonate at pH 8.5 [22] ranged from 2.3 to
6.0 mg·kg–1. In the date and rate of seeding experiments,
phosphorus, as triple superphosphate (21% total P) was drilled
4 cm deep while sowing seed after cultivating the soil 6 cm
deep. In both the seeding date and rate experiments and the
phosphorus experiments, nitrogen fertilizer, as urea (46% total
N) was applied uniformly by hand across all treatments, using
[30 kg·N·ha–1 at sowing and 40 kg·N·ha–1 at the start of
flowering. In all experiments, weeds were controlled by hand
as needed.

2.1. Date and rate of seeding experiments

The experiments comprised a split-plot design with rates of
seeding as the main treatments (40, 60 and 80 plants·m–2) and
seeding dates (14 Jan., 28 Jan. and 12 Feb.) as sub-treatment.
There were three replications. All plots consisted of four rows,
6 m long, with spacing of 30 cm between rows and 60 cm
between plots. A seeding depth of 6.0 cm was used.  The Jul-
baneh cultivar of Vicia narbonensis was used.   

2.2. Rate and method of phosphorus application

These experiments comprised a split-plot design with rates
of phosphorus as the main treatments (17.5, 35.0 and
52.5 kg·P·ha–1) and placement methods (banding or broad-
cast) as sub-treatment. The triple superphosphate (21% total P)
was either placed (drilled) with the seed sown 6 cm deep after
the soil was cultivated (banded P) or the triple superphosphate
was spread over the soil surface (broadcast) and incorporated
with a rotary hoe into the top 2 cm of soil just before sowing
seed 6 cm deep (broadcast). The plot size was the same as for
the date and rate of seeding experiments. The seeding dates
were 25 Jan. in 2000 and 23 Jan. in 2001. The seeding rate used
was 60 plants·m–2 for the local cultivar Julbaneh of Vicia
narbonensis.

2.3. Irrigation

To monitor soil moisture status, permanent tensiometers
were inserted horizontally at 150 mm depth into one lysimeter
for each treatment. The tensiometer  data were recorded at
11 h and 16 h daily. The soil moisture content was calculated
from the moisture release characteristics of the soil. To pre-
vent moisture stress, soils were maintained between 70% and
90% of field capacity [25] by the application of 18 mm of irri-
gation water when tensiometers indicated that the moisture

stress had reached 70% of field capacity. Irrigation ceased
10 days before harvest in 2000 and 9 days before harvest in
2001. 

2.4. Measurements 

The following were measured for each experiment: seed
yield (kg·ha–1), seed weight·plant–1 (g), 100 seed weight (g),
pods·plant–1, number of primary branches·plant–1, seeds·pod–1,
pod length (cm), pod width (cm), plant height (cm) and days
to flowering.

2.5. Statistical analysis

Data for each trait were analyzed for a randomized complete
block design (RCBD) with split-plot arrangement according to
Steel and Torrie [33]. Comparisons between means were made
using least significant differences (LSD) at the 0.05 probability
level. 

3. RESULT AND DISCUSSION

Since the trend of results was similar in both years, only
data from 2000-2001 are shown. 

3.1. Seeding rate

Seed yields increased as the amount of seed sown increased
(Tab. I).  There was a trend for the following traits to decrease
with seeding rate: seed weight·plants–1, 100 seed weight,
number of primary branches·plant–1, seeds·pod–1, pod length
and pods·plant–1; these traits were negatively related to seed-
ing rate. Our results support the results of previous studies for
the effect of seeding rate on seed weights·plant–1 [10, 15, 26,
27], height of plants [15] and increase in internode length [26],
and reduction in branching [28]. The decrease in pods·plant–1

at the highest seeding rate (80 plants·m–2) was attributed to
increased competition between plants for growth factors,
which finally reduced the number of effective branches. The
increase in seed yield with increasing seeding rate at sowing
was due to more pods being produced as a result of more
plants being established. The influence of seeding rate on seed
yield was through the increased production of pods per unit
area (Tab. I) and not through the increased production of pods
per plant. Increased seeding rate reduced the number of days
to flowering (Tab. II), with flowering occurring 9 days earlier
at the high seeding rate (80 plants·m–2) than at the low seeding
rate (40 plants·m–2), supporting the results of  Al-Rifaee [2].

3.2. Seeding date 

Seed yield of narbon vetch was influenced significantly by
the date of sowing (Tab. I). The maximum seed yield
of 1200 kg·ha–1 was obtained by sowing narbon vetch on
14 January.  After 14 January, reductions in seed yields of 5.0–
9.6% were obtained for each delay of 14 days. The reduction
in seed yield is attributed to the shorter growth period and time
available for the later-sown crops to mature. The delay in sow-
ing date greatly reduced seeds·pod–1, pod length, 100 seed
weight and seed weight·plant–1, and also decreased the days
to flowering. Our results are in general agreement with those
of Tawaha and Turk [39].
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3.3. Phosphorus rate

Phosphorus levels significantly increased seed yields and
yield components (Tabs. III and IV). Spencer and Chan [29]
observed that an optimal supply of P in the early stage of plant
growth is a vital factor for the full development of seeds. An
adequate supply of P increased the carboxylation efficiency and
stimulated the ribulose-1,5-diphosphate carboxylase activity,
resulting in an increased photosynthetic rate [9]. P levels sig-
nificantly influenced seed yield. Increase in seed yield due to
P application is well documented by many authors [38, 39].

Days to flowering decreased significantly with P application
compared with control (Tab. IV), supporting previous results
of Keatinge et al. [12]. This is attributed to an increased rate of
crop development from emergence to floral initiation, and
anthesis resulting from application of P to the P-deficient soil.

3.4. Phosphorus placement methods 

Seed yield, pods·plant–1, seeds·pod–1, number of primary
branches·plant–1, 100 seed weight, pod length and seed
weight·plant–1 were significantly greater with band placement
than with the broadcast method of phosphorus application.
Pod width, plant height and days to flowering were not
affected by P placement methods. For the soil used, seed yield
of narbon vetch can be increased in soil with a moderate P sta-
tus (10 mg Olsen soil test P·kg–1·soil). The banded P treat-
ment was probably more effective because the P was
intercepted by plant roots growing into soil that was moist for
longer during the growing season [39].

4. CONCLUSION

Narbon vetch yields were substantially increased by early
sowing (14 Jan.), a high seeding rate (80-plant·m–2), and by
(52.5 kg·P·ha–1) banded with the seed after cultivation. Our
results should apply to similar soils and environments in West
Asia and North Africa.

Table I. Yield and yield components of narbon vetch as affected by date and rate of seeding.

Treatments Seed yield (kg·ha–1) Seed weight·plant–1 (g) 100 seed weight (g) Number of primary branches Seeds·pod–1 Pods·plants–1

Seeding rates
(plants ·m–2)
40 918.7 3.8 18.7 2.7 3.1 9.2
60 1081.0 3.2 17.3 1.5 2.5 6.7
80 1425.7 2.4 15.3 1.3 1.9 5.7
LSD (P � 0.05) 133.0 0.5 1.3 1.1 0.4 0.9
Date of seeding 
14 Jan. 1200.0 4.0 20.0 2.8 3.1 9.2
28 Jan. 1140.0 2.9 17.0 1.9 2.6 7.0
12 Feb. 1085.3 2.6 14.3 1.0 1.8 5.4
LSD (P � 0.05) 45.0 0.2 2.7 0.6 0.4 1.3
Interaction NS NS NS0 NS NS NS

Table II. Phenological traits of narbon vetch as affected by date and
rate of seeding.

Treatments Plant height 
(cm)

Pod width 
(mm)

Pod length 
(cm)

Days to 50% 
flowering (day)

Seeding rates
(plants·m–2)
40 42.6 10.0 4.7 85.0
60 46.6 10.0 4.2 80.0
80 51.0 10.0 3.8 76.3
LSD (P ��0.05) 3.2 NS 0.3 3.0
Date of seeding 
14 Jan. 54.3 10.0 4.9 90.0
28 Jan. 47.3 10.0 4.3 80.7
12 Feb. 38.6 10.0 3.8 70.7
LSD (P � 0.05) 5.3 NS 0.4 5.0
Interaction NS NS NS NS

Table III. Yield and yield components of narbon vetch as affected by rates and methods of phosphorus application.

Treatments Seed yield (kg·ha–1) Seed weight·plant–1 (g) 100 seed weight (g) Number of primary branches Seeds·pod–1 Pods·plants–1

P rate 
(kg·ha–1)
P1 (17.5) 959.0 2.6 16.0 1.6 2.8 6.5
P2 (35.0) 1131.0 3.5 19.0 3.2 3.3 8.0
P3 (52.5) 1475.0 4.2 19.0 3.3 3.4 11.0
LSD (P � 0.05) 150.0 0.6 2.2 1.3 0.4 1.4
P placement 
methods
Band 1235.3 3.7 19.0 2.9 3.2 9.3
Broadcast 1141.3 3.1 17.0 2.5 2.8 7.6
LSD (P � 0.05) 88.0 0.5 2.0 0.4 0.4 1.4
Interaction NS NS NS NS NS NS
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Table IV. Phenological traits of narbon vetch as affected by rates and methods of phosphorus application.

Treatments Plant height (cm) Pod width (mm) Pod length (cm) Days to 50% flowering (day)
P level
P1 (17.5) 37.0 9.8 4.0 84.0
P2 (35.0) 42.0 10.0 6.0 80.0
P3 (52.5) 43.0 10.0 6.0 74.0
LSD (P � 0.05) 3.1 NS 1.3 3.0
P placement methods
Band 41.3 10.0 6.3 79.3
Broadcast 40.0 9.9 4.3 79.3
LSD (P � 0.05) NS NS 1.2 NS
Interaction NS NS NS NS


