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Effect of Some Agricultural Practices on the Productivity of Black Cumin
(Nigella sativa L.) Grown under Rainfed Semi-Arid Conditions
Khaled A. Talafih*, Nasri I. Haddad** , Butros I. Hattar*** and Kamal Kharallah****

ABSTRACT
Black cumin (Nigella sativa L.) plant is an annual spicy herb and belongs to the Ranunculaceae family. It has a
rich nutritional value and has many medicinal usages. This study was conducted to investigate the effect of
sowing dates, nitrogen fertilization rates and plant density on black cumin productivity under the rainfed semiarid conditions of Jordan. The factors were arranged in a split-split-plot in a randomized complete block design
with three replicates and two locations. Results at Mushaqar location showed that planting on December 2 gave
25.1% and 54.1% more seed yield over planting at the end of December or at early January, respectively.
Similarly, biological yield at the first date (December 2) was higher by 53.5% and 87% as compared to the 2nd
and 3rd dates, respectively. Harvest index behaved differently, where the highest harvest index was obtained in
2nd and 3rd planting dates. At Maru location, highest harvest index value was obtained in second date with an
increase of 29.2% and 33.5% over planting in 1st and 3rd date, respectively. Weight of 1000 seed was
significantly affected by planting dates and plant density at the two locations. The highest 1000 seed weight at
Mushaqar was obtained under 35 kg seed ha-1 followed by 25, 30 and 40 kg ha-1. Whereas at Maru, the highest
seed weight was obtained under 30 and 35 kg seed ha-1. First planting date gave the tallest plants at Mushaqar,
whereas 25 kg seeds ha-1 gave the tallest plants at Maru. Seed yield was significantly correlated at both locations
with plant height and weight of 1000 seeds. Neither plant density treatments nor urea treatment applied at
cultivation date showed significant effect on seed yield for the two locations.
Keywords: Black Cumin, Nigella sativa, Crop Management, Semi-arid Environment.

1. INTRODUCTION

Sometimes it is referred to as nigella or black seeds. It is
native to the Mediterranean and Western Asia regions. It

Black cumin (Nigella sativa L.) is an annual spicy

is cultivated in many parts of the world including the

herb and belongs to the Ranunculaceae family.

Middle East, North Africa and Asia where maximum
diversity is found. (Abu-Jadayil, 2002; Donmez and
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Mutlu, 2004; Tierra, 2005).
As herb, black cumin has a rich nutritional value; it
contains monosaccharides. The seed is rich in fatty
acids, proteins and carbohydrates. It contains all
essential amino acids and rich source of vitamins and
minerals (Abu-Jadayil et al., 1999; Atta, 2003).
Seeds are used both as a condiment in bread and

-385-

© 2007 DAR Publishers/University of Jordan. All Rights Reserved.

Effect of Some…

Khaled A. Talafih, Nasri I. Haddad, Butros I. Hattar and Kamal Kharallah

cakes and in the preparation of traditional sweet dishes,

2. MATERIALS AND METHODS

pastry, pickles, and used as candies and liquors
(Luetijohann 1998; Thippeswamy and Naidu, 2005;

2.1 Site Description
The experiment conducted during 2004/2005 season

Tierram, 2005). In addition, black cumin oil has many

in two locations; Maru and Mushaqar research stations

medicinal usages (Ali and Blunden 2003).

both have a Mediterranean environment with cold winter

Very limited information is available in the literature

and relatively hot summer.

about on cumin cultivation and production practices.
Ahmed and Haque (1986) and Ahmed et al. (2004)

Mushaqar located in the middle of Jordan at 35° 46′

achieved highest yield per unit area with early sowing in

longitude and 31° 47′ latitude with an elevation of 800 m

November. D’Antuono et al. (2002) reported that

above sea level. The average rainfall for a ten years

biological yield and seed yield decreased with delayed

period (95/96-2003/2004) was 319.2 mm with 462.5 mm

sowing, which was due to reduction in both seed number

precipitation received during the season when the

per plant and mean seed weight. They also found that the

experiment was conducted. Average lowest temperature

harvest index is high and showed an increasing trend in

was 6.9 °C and highest was 20.1 °C.

late sowing. On the other hand, seed oil content

Maru agricultural research station is located in the

increased from the first to the second sowing date, then

north of Jordan at 35° 53′ longitude and 32° 36′ latitude

dropped to lower values in the third sowing date, and

with an elevation of 530 m above sea level. The average

essential oil composition decreased with delayed

rainfall for a ten years period (95/96-2003/2004) was

sowing.

407.9 mm with 431.4 mm precipitation during the
season when the experiment was conducted. Average

Singh and Singh (1999) indicated that the

lowest temperature was 9.2 °C and highest was 21.4 °C.

moderate doses of nitrogen and phosphorus fertilizer
increase the seed yield of black cumin. Ahmad et al.

Soil fertility status indicated the presence of adequate

(2004) reported that the split dose of nitrogen might

amounts of phosphorus and potassium, however soil

increase black cumin yield. Ashraf et al. (2005)

analysis in the two sites showed low soil nitrogen levels,

recorded maximum biological yield and seed yield at

where the nitrogen percentage at the top 20 cm of the

-1

soil at planting time was 0.09% in the two locations.

30 and 60 kg N ha .
Ahmad et al. (2004) reported that 12 to 15 kg seed
-1

ha are recommended for black cumin cultivation and
the amount will be reduced to 10 to12 kg seed ha

2.2 Treatments and design

-1

The following three treatments were evaluated:
1.

when the seed drill is used.

Three planting dates were used as follows: For

Limited information is available on the proper

Mushaqar; December 2, 2004; December 30,

agricultural practices for black cumin cultivation under

2004; and January 17, 2005, and for Maru;

the Mediterranean semi-arid environment. Therefore,

December 1, 2004; December 29, 2004; and

this research was conducted to find out the effect of

January 30, 2005.
2.

sowing date, nitrogen fertilizer and plant density on

Three rates of nitrogen fertilizer in the form of

yield and quality of black cumin, under the rainfed

urea (46% N) were applied at planting these were:

conditions of Jordan.

without nitrogen (control), 20 and 40 kg N ha-1.
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3.

Four seed rates; 25 kg ha-1 (1000 plants m-2), 30
-1

-2

from three samples only by using steam distillation

-1

method according to the procedure by Li and Jiang

kg ha (1200 plants m ), 35 kg ha (1400 plants
-2

-1

-2

(2004).

m ) and 40 kg ha (1600 plants m ).
Treatments were arranged in split-split-plot in a
randomized

complete

block

design

with

three

2.4 Statistical Analysis

replications. Planting dates were the treatments applied

Data analysis was performed using MSTATC

to the main plots, nitrogen fertilizer rates applied to sub-

program. Treatments means were compared using Least

plot and plant density to the sub-sub-plots. The

Significant Difference (LSD) at 5 % probability

experimental plot consists of six rows, four meters long

according to Steel and Torrie (1980). The relationships

with 0.18 m spacing between rows.

between some studied characters were conducted by
using Excel program.

Harvesting was done for three meters of the four
2

central rows (2.2 m ) from each sub-sub plot, leaving the
outer 2 rows and 0.5 meters across each side of the plot

3. RESULTS

as borders.
Harvesting dates for Mushaqar experiment was in

3.1 Seed yield, Biological Yield and Harvest Index

June 8 for the first date, and June 15 for the second and

At Mushaqar location, planting in December 2 gave

the third date. Whereas Maru experiment was harvested

25.1% and 54.1% more seed yield over planting at the

on May 30 for the first date, and June 9 for the second

end of December or at early January, respectively (Table

and the third dates.

1). Similarly, biological yield at the first date (December
2) was higher by 53.5% and 87% as compared to the 2nd

2.3 Data Collection

and 3rd dates, respectively. Harvest index behaved

Data Collected on Plot Basis

differently, where the highest harvest index was obtained
in 2nd and 3rd planting dates and the lowest at the first

Days to emergence, days to flowering, days to
maturity, plant height, biological yield, seed yield, and

date with 22.2% different.

harvest index.

At Maru location, only harvest index was affected
significantly by planting date; where highest harvest

Data on Single Plants
At maturity, ten plants were randomly selected from

index value was obtained in second date with an increase

each experimental plot and the following measurements

of 29.2% and 33.5% over planting in 1st and 3rd date,

were taken and converted to per plant:

respectively (Table 1).

Number of main branches, number of capsules,

The correlation between seed yield and planting date

number of seeds /capsule, and weight of 1000 seeds.

at Mushaqar was linear, negative, and significant

Seed Oil Content

(R2=0.99, b=-7.263); as planting delayed seed yield

Seed total oil content was measured in two replicates

decreased (Figure 1). The same trend was observed at

(72 experimental plots) only from Mushaqar location.

Maru location but the association was not statistically

The extraction from seeds was performed by using

significant (R2 = 0.81, b= -3.216) (Figure 2).

organic solvent according to the procedure by Pomeranz

Seed yield and biological yield was significantly

and Meloan (2000). Whereas essential oil was extracted

affected by the interaction between planting dates,
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nitrogen fertilizer rates and seed rates at Maru location

10.5 cm taller plants than planting on January17.

-1

only. The highest seed yield (1183 kg ha ) was obtained

Similarly, planting on December 29 gave 2.6 cm taller

from the combinations of the first planting date with 40

plants than those planted on January 17, 2005. For Maru

-1

-1

kg N ha and 40 kg seeds ha , and the first date with 20

location (Table 3), 25 kg seed ha-1 gave about 3.2 %

kg N ha-1 and 25 kg seed ha-1. The highest biological

increase in height over the 30 and 40 kg seed ha-1.

yield (5758 kg ha-1 ) was obtained from the combination

The interaction between the three factors was

-1

significant at Maru. The combination of first planting

of the first sowing date with 40 kg N ha and 40 kg seed
-1

date with 40 kg N ha-1 and 40 kg seed ha-1 gave the

ha ,

tallest plants (35.5cm); while the combination of the
second planting date with no fertilizer and 40 kg seed

3.2 Yield Components

ha1 gave the shortest plants (24.0cm).

At Mushaqar location, only weight of 1000 seeds
was significantly affected by planting dates and seed
rates. Planting on December 2 gave an increase in

3.4 Days to Flowering and Days to Maturity

weight of 1000 seeds of 5.3% and 9.4% over the other

For Mushaqar location, the number of days from

two dates, respectively (Table 2). On the other hand, the

emergence to flowering was 115, 93 and 80 for the first,

-1

highest seed weight was obtained with 35 kg seed ha ,

second and third planting date, respectively. For Maru

-1

followed by 25, 30 and 40 kg ha . However, nitrogen

location, it took less number of days as compared to

fertilizer rates had no significant effect on this character.

Mushaqar for plants to reach 50% flowering, which was

Similar results were obtained at Maru location (Table

107, 87 and 71 days for the first, second and third date of

3); planting on December 2 and at the end of December

planting, respectively ( Table 4). As for days to maturity

gave the highest seed weight as compared to planting on

at Mushaqar location, the number of days from

mid January with 10 % difference. On the other hand,

emergence to maturity was 154, 130 and 114 for the

the highest 1000 seed weight was obtained under 30 and

first, second and third planting date, respectively.

-1

Whereas for Maru location, it took 145, 125 and 104

35 kg seed ha while the lowest was obtained with 25 kg
1

days for the first, second and third planting date,

ha .

respectively, which was shorter than the time needed at

The interactions between planting dates and nitrogen

Mushaqar location (Table 4).

fertilizer rates for the number of branches per plant at
Maru were significant. The highest number (2.8
branches) was obtained when the crop was planted on

3.5 Correlations among the Studied Characters

-1

the first planting date (December 2) with 40 kg N ha ,

Coefficients of linear correlation are presented in

whereas the lowest (1.7 branches) was obtained when

Table 5. Only significant r values were presented. Seed

the crop was planted in the second date with 40 kg N

yield was positively correlated with biological yield,

1

weight of 1000 seeds and plant height at the two

ha .

locations; with number of branches / plant, number of
capsules/ plant at Maru; and with number of seeds /

3.3 Plant Height
At Mushaqar (Table 2), planting on December 2 gave

capsules at Mushaqar. A significant negative correlation

7.9 cm taller plants than planting on December 29 and

was found with harvest index at Mushaqar only. The
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highest coefficient of determination (r2) values were

allowed the plants to better utilize soil moisture and

measured for seed yield with biological yield (0.84 **

nutrients for a longer period, which result in more

Mushaqar, 0.71 ** Maru), weight of 1000 seed (0.36 **

biological and seed yield. Moreover, early planting

Mushaqar, 0.19 ** Maru) and with plant height (0.49 **

resulted in early flowering and maturity, which allowed

Mushaqar, 0.29 ** Maru).

the plants to escape the late season drought; this was

Biological yield was positively correlated with

found by Haddad, 1983; and Khanfar, 1996 who were

weight of 1000 seeds and plant height at the two

working on chickpeas under Jordan rainfed conditions.

2

locations, with r values of 0.36 with 1000 seeds weight

Late season drought is a common phenomenon in

at Mushaqar, 0.72 and 0.48 with plant height for

rainfed agriculture of the Mediterranean climate and so

Mushaqar and Maru, respectively. On the other hand,

in Jordan; very small amounts of rain received during

biological yield was negatively correlated with harvest

the months of April and May, a period coincide with

2

seed filling and seriously affect yield.

index at the two locations with r values of 0.36 at

Furthermore, the regression coefficient values for the

Mushaqar.

relationship between planting dates and seed yield were 7.3 for Mushaqar and -3.2 for Maru. This indicates that a

Oil Percentage
The evaluated treatments and their interactions have

one-day delay in planting after December 2 will result in

no significance effect on oil percentage. The total oil

7.3 kg ha-1 decrease in seed yield at Mushaqar, and a

percentage ranged from 38.4 to 39.9 % which is close to

decrease of 3.2 kg ha-1 at Maru when planting after

those found in other studies on black cumin, such as the

December 1. Similarly, the decrease in biological yield

study by Rchid et al (2004) Kokdil and Yilmaz (2005).

for a one-day delay in planting after December 2 and

Essential oil values in these samples were 0.65%, 0.86%

December 1 resulted in 54.9 and 91.7 kg ha-1 decrease

and 0.92 %. which are close to those found in other

for Mushaqar and Maru, respectively.

studies (0.5-1.5 %) (Al-Naggar, 2003 and Newsletter

Similar results to these findings were reported by

Archive, 2004).

D’Antuono et al. (2002) who found that total biological
yield and seed yield decreased with delayed sowing,
which was due to reduction in both seed number per

4. DISCUSSION
Seed is the major product and the used part of black

plant and mean seed weight. Also El-Hag (1996) found

cumin, which is directly utilized for nutritional and

that first and fifteenth of November sowing gave the

medicinal purposes. However, in West Asia countries,

highest seed yield. Ahmed et al. (2004) indicated that

crop straw is also important as animal feed. Optimum

November is the best time for sowing black cumin, and

planting date is very important factor that contributes to

Ahmed and Haque (1986) found that the highest seed

yield increase. Yield results showed that planting on

yield per unit area was achieved on early sowing in

December 2 at Mushaqar gave a significant increase in

November 1.

seed yield. Plants at first planting dates took 154 days

Nitrogen fertilizer rates had no effect on seed yield

from emergence to maturity, which exceeded the period

and biological yield at both locations except for seed

nd

rd

in the 2 and 3 dates by 24 and 40 days, respectively

yield at Maru. In this case, an increase of 20.2 % in seed

(Table 4). The extended growth period in early sowing

yield was obtained due to fertilizer application; the
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absence of response to fertilizer in the study might be a

when they develop new cultivars of black cumin with

result of applying nitrogen fertilizer (urea) in one dose at

high seed and biological yield. D’Antuono et al. (2002)

planting time. This was coupled with the high rainfall

found also that seed yield of black cumin was linked to

received during the growing season, especially at the

mean seed weight by positive simple correlation.

early plant growth, there is a possibility that most of the

Harvest index at Mushaqar for planting date is

added fertilizer was leached down and plants did not

significant, where second and third dates gave highest

benefit from it. Therefore, a split fertilizer dose should

harvest index, which mean that 1 kg of biological yield

be evaluated in future research work.

gave more seeds and less straw, indicating that the

As for seed rates, no effect for this treatment was

partitioning of assimilate into seed is more efficient in

observed at the two locations, which simply indicated

late sowing. Similar results were reported by D’Antuono

-1

that the lowest seeding rate of 25 kg ha would be

et al. (2002) who found that the harvest index of black

appropriate and economical to be used in black cumin

cumin is high and showed an increasing trend in late

cultivation.

sowing.
Weight of 1000 seed is the most important characters

From an economic point of view, the results revealed
-1

that planting at the first date, at 25 kg ha seed rates

after plant height that affect black cumin yield. This

without adding nitrogen fertilizer would be the best

character increased with early planting date in the two

combination of the three factors under the conditions of

locations. Similar results were reported by D’Antuono

the study. However, this will depend on the status of soil

et al. (2002) who found that total biological yield and

nitrogen when and where the crop is to be grown.

seed yield decreased with delayed sowing, which was
due to reduction in both seed number per plant and

Seed yield is strongly influenced by biological yield
2

mean seed weight.

with r value of 0.84 and 0.71 for Mushaqar and Maru
locations, respectively. These values show the high level

At Maru, the increase in plant density resulted in an

of the direct contribution of biological yield to seed

increase in the weight of 1000 seed, which could be

yield. This is rather expected since seed yield is part of

related to the competition between plants on the

biological yield.

available soil moisture and nutrients. As a results, less
which

number of seeds/capsules and heavier seeds were

significantly contributed to yield (seed yield and

produced. While at Mushaqar, 25 and 35 kg seed ha-1

biological yield) are plant height and 1000 seed weight,

gave more weight of 1000 seed. Nitrogen fertilizer did

whereas the contributions of the other characters are

not affect weight of 1000 seeds significantly at the two

either small or negligible. Coefficient of determination

locations.

The

most

important

two

characters

2

(r ) for plant height with seed yield was around 0.49 at

Plant density influenced plant height at Maru

2

Mushaqar and 0.29 at Maru, whereas r values with

location; with increase seed rate the plant height is

biological yield were 0.72 and 0.48 for the two locations,

reduced, this may be due to mutual shading (competition

respectively. This indicates that the size of contribution

for light), exhausting of the water supply (competition

of plant height to both characters is considerably high in

for water) or due to depletion of mineral nutrients. These

Mushaqar as compared to other characters.

results agreed with those reported by El-Hag (1996) who
found that increasing seed rate of black cumin inversely

These two traits should be considered by breeders
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attempt to develop high yielding black cumin cultivars.

affected plant height.

The results suggest that there is no need for N
fertilization at Mushaqar and 20 kg ha-1 will be

5. CONCLUSIONS
In conclusion, under the rainfed conditions of Jordan,

beneficial

under

Maru

location.

However,

this

early December planting is recommended for black

conclusion will depend on soil nitrogen level, time and

cumin, because it gave the highest seed and biological

method of application of the fertilizer and the nitrogen

yields, taller plants and heavier seeds. Twenty five kg

fertilizer form.

-1

-2

seeds ha (1000 plants m ) was the optimum rate under
the conditions of the study. The most important traits
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Table (1): Effect of planting date, nitrogen fertilizer rates and plant density on yield and harvest index of black
cumin grown at Mushaqar and Maru locations during 2004/2005 season.
Location
Treatments
D1
D2
D3
LSD at 5 %
No fertilizer
20 kg N ha-1
40 kg N ha-1
LSD at 5 %
25 kg seeds ha-1
30 kg seeds ha-1
35 kg seeds ha-1
40 kg seeds ha-1
LSD at 5 %

Mushaqar
Seed yield
(kg ha-1)
954.9
758.3
619.7
100.4
756.7
803.4
772.8
NS
755.7
773.6
801.2
780.0
NS

Biological
yield (kg ha-1)
5323
3467
2847
483.2
3651
4077
3908
NS
3657
3905
3986
3968
NS

Maru
Harvest
index (%)
17.9
21.9
21.7
1.92
21.3
20.3
20.1
NS
20.9
20.3
20.8
20.2
NS

Seed yield
(kg ha-1)
919.4
748.3
722.9
NS
706.4
848.9
835.3
116.9
814.9
771.1
789.0
812.3
NS

Biological
yield (kg ha-1)
4158
2593
3325
NS
3049
3500
3528
NS
3273
3254
3335
3574
NS

D: Date of planting:
Mushaqar: D1: December 2, 2004, D2: December 30, 2004 and D3: January 17, 2005.
Maru: D1: December 1, 2004, D2: December 29, 2004 and D3: January 30, 2005.
NS: Not significant.
Harvesting Dates: Mushaqar: June 8 for the first date, and June 15 for the second and the third date.
Maru: May 30 for the first date, and June 9 for the second and the third date.
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index (%)
22.3
28.9
21.6
0.46
23.7
24.6
24.6
NS
25.3
24.2
24.1
23.4
NS
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Table (2): Effect of planting dates, nitrogen fertilizer rates and plant density on yield components of black cumin
grown at Mushaqar location during 2004/2005 season.
number of
Treatments

number of

branches

capsules plant

plant-1

-1

number

Weight of

of seeds

1000 seeds

capsule-1

(gram)

Plant

Oil content

height (cm)

(%)

December 2, 2004

1.34

3.7

49.9

2.78

38.7

39.5

December 30, 2004

1.40

3.4

47.2

2.64

30.8

39.9

January 17, 2005

1.51

3.7

45.3

2.54

28.2

38.4

LSD at 5 %

NS

NS

NS

0.09

1.1

NS

No fertilizer

1.43

3.7

48.0

2.65

32.4

38.7

20 kg N ha

-1

1.41

3.6

47.2

2.66

32.5

39.0

40 kg N ha

-1

1.42

3.5

47.3

2.66

32.9

39.2

LSD at 5 %

NS

NS

NS

NS

NS

NS

-1

1.43

3.8

48.8

2.66

32.8

39.4

30 kg seeds ha-1

1.44

3.5

48.9

2.63

32.6

38.1

35 kg seeds ha

-1

1.37

3.5

46.0

2.71

32.4

38.5

40 kg seeds ha

-1

1.44

3.5

46.3

2.63

32.6

39.7

NS

NS

NS

0.06

NS

NS

25 kg seeds ha

LSD at 5 %
NS: Not significant.

Table (3): Effect of planting date, nitrogen fertilizer rates and plant density on yield components of black cumin
grown at Maru location during 2004/2005 season.
Treatments

number of
branches

Planting Date

plant

-1

number of
capsules

number of seeds
capsule

plant-1

-1

Weight of
1000 seeds
(gram)

Plant
height (cm

December 1, 2004

2.07

5.4

59.9

2.71

31.1

December 29, 2004

1.75

4.2

57.7

2.66

25.9

January 30, 2005

1.84

4.8

54.7

2.45

28.2

LSD at 5 %

NS

NS

NS

0.11

NS

No fertilizer

1.86

4.6

58.7

2.56

26.4

-1

1.88

4.8

56.3

2.63

28.9

40 kg N ha-1

1.91

4.9

57.2

2.64

29.9

20 kg N ha

LSD at 5 %

NS

NS

NS

NS

NS

25 kg seeds ha

-1

2.11

5.1

58.5

2.54

29.1

30 kg seeds ha

-1

1.84

4.7

57.6

2.63

28.2
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Treatments

number of
branches

Planting Date

plant

-1

number of
capsules

Weight of

number of seeds
capsule

plant-1

1000 seeds

-1

(gram)

Plant
height (cm

35 kg seeds ha-1

1.79

4.8

57.6

2.65

28.1

-1

1.79

4.6

55.9

2.61

28.2

NS

NS

NS

0.07

0.77

40 kg seeds ha
LSD at 5 %

NS: Not significant.

Table (4): Days from planting to emergence, from emergence to flowering and from emergence to maturity.
location

Mushaqar

Planting dates

Maru

Dec. 2,
2004

Dec. 30,
2004

Jan. 17,
2005

Dec. 1,
2004

Dec. 29,
2004

Jan. 30,
2005

33

34

35

32

33

25

115

93

80

107

87

71

154

130

114

145

125

104

Days from planting to
emergence
Days from emergence to
flowering
Days from emergence to
maturity

Table (5): Coefficients of linear correlation among studied characters of black cumin grown at Mushaqar and
Maru locations during 2004/2005 season.
Characters
Biological yield

Seed yield

Biological yield

0.915** (0.843**)

Harvest index

-0.246** (0.178)

-0.604** (-0.362**)

No. of branches /plant

-0.113 (0.255**)

-0.197* (0.262**)

No. of capsules /plant

0.082 (0.311**)

0.049 (0.381**)

No. of seeds/ capsule

0.265** (0.125)

0.284** (0.079)

Weight of 1000 seeds

0.602** (0.433**)

0.599** (0.234*)

Plant height

0.703** (0.543**)

0.848** (0.691**)

*, ** significant at 5% and 1% probability levels, respectively.
Values between ( ) are for Maru.
Number of observations at each location = 108.
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Figure (1): Relationship between planting dates and seed yield at Mushaqar location.
* = significant at 5 %.
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Figure
(2): Relationship between planting dates and seed yield at Maru location.
ns: not significant.
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Figure (3): Relationship between planting dates and biological yield at Mushaqar location.
ns: not significant.
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Figure (4): Relationship between planting dates and biological yield at Maru location.
** = significant at 1 %.
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ﺃﺜﺭ ﺒﻌﺽ ﺍﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﺯﺭﺍﻋﻴﺔ ﻓﻲ ﻨﻤﻭ ﻤﺤﺼﻭل ﺤﺒﺔ ﺍﻟﺒﺭﻜﺔ ﻭﺇﻨﺘﺎﺠﻴﺘﻪ ﺘﺤﺕ ﻅﺭﻭﻑ ﺍﻟﻤﻨﺎﻁﻕ
ﺸﺒﻪ ﺍﻟﺠﺎﻓﺔ
ﺨﺎﻟﺩ ﻋﺒﺩﺍﷲ ﻁﻼﻓﻴﺢ* ﻭﻨﺼﺭﻱ ﺇﺒﺭﺍﻫﻴﻡ ﺤﺩﺍﺩ

**

****

ﻭﺒﻁﺭﺱ ﻋﻴﺴﻰ ﺤﺘﺭ*** ﻭ ﻜﻤﺎل ﺨﻴﺭﺍﷲ

ﻤﻠﺨـﺹ
ﺤﺒﺔ ﺍﻟﺒﺭﻜﺔ ﻨﺒﺎﺕ ﻋﺸﺒﻲ ﺤﻭﻟﻲ ﻴﻨﺘﻤﻲ ﺇﻟﻰ ﺍﻟﻌﺎﺌﻠﺔ ﺍﻟﺤﻭﺫﺍﻨﻴﺔ ،ﻭﻫﻭ ﻏﻨﻲ ﺒﺎﻟﻘﻴﻤﺔ ﺍﻟﻐﺫﺍﺌﻴﺔ ﻭﻟﻪ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻻﺴﺘﻌﻤﺎﻻﺕ
ﺍﻟﻁﺒﻴﺔ .ﺘﻬﺩﻑ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻰ ﺘﺤﺩﻴﺩ ﺘﺄﺜﻴﺭ ﻤﻭﻋﺩ ﺍﻟﺯﺭﺍﻋﺔ ﻭﻤﻌﺩل ﺍﻟﺒﺫﺍﺭ ﻭﺍﻟﺘﺴﻤﻴﺩ ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻨﻲ ﻓﻲ ﺇﻨﺘﺎﺠﻴﺔ ﻤﺤﺼﻭل ﺤﺒﺔ
ﺍﻟﺒﺭﻜﺔ ﺘﺤﺕ ﺍﻟﻅﺭﻭﻑ ﺍﻟﻤﻁﺭﻴﺔ ﻓﻲ ﻤﻨﺎﻁﻕ ﺯﺭﺍﻋﺔ ﺍﻟﻘﻤﺢ ﻓﻲ ﺍﻷﺭﺩﻥ .ﻨﻔﺫﺕ ﺍﻟﺘﺠﺭﺒﺔ ﺨﻼل ﺍﻟﻤﻭﺴﻡ ﺍﻟﺯﺭﺍﻋﻲ
 2005/2004ﻓﻲ ﻤﺤﻁﺘﻲ ﺍﻟﻤﺸﻘﺭ ﻭﻤﺭﻭ ﺍﻟﺯﺭﺍﻋﻴﺘﻴﻥ .ﺸﻤﻠﺕ ﺍﻟﺘﺠﺭﺒﺔ ﺜﻼﺜﺔ ﻤﻭﺍﻋﻴﺩ ﺯﺭﺍﻋﺔ ﻭﺜﻼﺜﺔ ﻤﻌﺩﻻﺕ ﺘﺴﻤﻴﺩ
ﻨﻴﺘﺭﻭﺠﻴﻨﻲ ﻭﺃﺭﺒﻌﺔ ﻤﻌﺩﻻﺕ ﺒﺫﺍﺭ ﻭﺫﻟﻙ ﺒﺎﺴﺘﻌﻤﺎل ﺘﺼﻤﻴﻡ ﺍﻟﻘﻁﻊ ﺍﻟﻤﻨﺸﻘﺔ ﻭﺘﺤﺕ ﺍﻟﻤﻨﺸﻘﺔ ﺍﻟﻌﺸﻭﺍﺌﻴﺔ ﺒﺜﻼﺜﺔ ﻤﻜﺭﺭﺍﺕ.
ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻓﻲ ﻤﻭﻗﻊ ﺍﻟﻤﺸﻘﺭ ﺃﻥ ﺍﻟﺯﺭﺍﻋﺔ ﻓﻲ ﺍﻟﺜﺎﻨﻲ ﻤﻥ ﻜﺎﻨﻭﻥ ﺍﻷﻭل ﺃﻋﻁﺕ  % 25.1ﻭ  % 54.1ﺯﻴﺎﺩﺓ ﻓﻲ
ﻤﺤﺼﻭل ﺍﻟﺤﺏ ﻋﻥ ﺍﻟﺯﺭﺍﻋﺔ ﻓﻲ ﻨﻬﺎﻴﺔ ﻜﺎﻨﻭﻥ ﺍﻷﻭل ﺃﻭ ﺒﺩﺍﻴﺔ ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ ،ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﻜﺫﻟﻙ ﺘﻔﻭﻕ ﺍﻹﻨﺘﺎﺝ ﺍﻟﺒﻴﻭﻟﻭﺠﻲ
)ﺤﺏ  +ﻗﺵ( ﻓﻲ ﺍﻟﻤﻭﻋﺩ ﺍﻷﻭل ﺒﻤﺎ ﻨﺴﺒﺘﻪ  %53.5ﻭ  %87ﻋﻥ ﺍﻹﻨﺘﺎﺝ ﻓﻲ ﺍﻟﻤﻭﻋﺩﻴﻥ ﺍﻟﺜﺎﻨﻲ ﻭﺍﻟﺜﺎﻟﺙ ،ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ.
ﺴﻠﻙ ﺩﻟﻴل ﺍﻟﺤﺼﺎﺩ ﻤﺴﻠﻜﺎ ﻤﺨﺘﻠﻔﺎ ،ﺤﻴﺙ ﻜﺎﻨﺕ ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻪ ﻓﻲ ﺍﻟﻤﻭﻋﺩﻴﻥ ﺍﻟﺜﺎﻨﻲ ﻭﺍﻟﺜﺎﻟﺙ ﻭﺃﺩﻨﺎﻫﺎ ﻓﻲ ﺍﻟﻤﻭﻋﺩ ﺃﻷﻭل .ﺃﻤﺎ
ﻓﻲ ﻤﻭﻗﻊ ﻤﺭﻭ ،ﻓﺴﺠﻠﺕ ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﺩﻟﻴل ﺍﻟﺤﺼﺎﺩ ﻟﻠﻤﻭﻋﺩ ﺍﻟﺜﺎﻨﻲ .ﺘﺄﺜﺭ ﻭﺯﻥ ﺍﻷﻟﻑ ﺤﺒﺔ ﺒﺸﻜل ﻤﻌﻨﻭﻱ ﺒﻤﻭﻋﺩ ﺍﻟﺯﺭﺍﻋﺔ
ﻭﻤﻌﺩل ﺍﻟﺒﺫﺍﺭ ﻓﻲ ﺍﻟﻤﻭﻗﻌﻴﻥ .ﻓﻘﺩ ﻜﺎﻥ ﺃﻋﻠﻰ ﻭﺯﻥ ﻟﻸﻟﻑ ﺤﺒﺔ ﻓﻲ ﺍﻟﻤﺸﻘﺭ ﺘﺤﺕ ﻤﻌﺩل ﺍﻟﺒﺫﺍﺭ  35ﻜﻐﻡ ﻟﻠﻬﻜﺘﺎﺭ ﺘﺒﻌﻪ ﻤﻌﺩل
ﺍﻟﺒﺫﺍﺭ ،30 ،25ﻭﻤﻥ ﺜﻡ  40ﻜﻐﻡ ﻟﻠﻬﻜﺘﺎﺭ .ﺃﻤﺎ ﻓﻲ ﻤﻭﻗﻊ ﻤﺭﻭ ،ﻓﻜﺎﻥ ﺃﻋﻠﻰ ﻭﺯﻥ ﺃﻟﻑ ﺤﺒﺔ ﻗﺩ ﺴﺠل ﺒﻤﻌﺩل ﺒﺫﺍﺭ  30ﻭ35
ﻜﻐﻡ ﻟﻠﻬﻜﺘﺎﺭ .ﺃﻋﻁﻰ ﻤﻭﻋﺩ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻷﻭل ﺃﻁﻭل ﺍﻟﻨﺒﺎﺘﺎﺕ ﻓﻲ ﺍﻟﻤﺸﻘﺭ ،ﺒﻴﻨﻤﺎ ﺃﻋﻁﻰ ﻤﻌﺩل ﺍﻟﺒﺫﺍﺭ  25ﻜﻐﻡ ﺒﺫﻭﺭ ﻟﻠﻬﻜﺘﺎﺭ
ﺃﻁﻭل ﺍﻟﻨﺒﺎﺘﺎﺕ ﻓﻲ ﺍﻟﻤﺸﻘﺭ .ﻭﻜﺎﻥ ﻫﻨﺎﻙ ﺍﺭﺘﺒﺎﻁ ﻤﻌﻨﻭﻱ ﺒﻴﻥ ﻁﻭل ﺍﻟﻨﺒﺎﺕ ﻭﻭﺯﻥ ﺍﻷﻟﻑ ﺤﺒﺔ ﻓﻲ ﺍﻟﻤﻭﻗﻌﻴﻥ.
ﺍﻟﻜﻠﻤـﺎﺕ ﺍﻟﺩﺍﻟـﺔ :ﺤﺒﺔ ﺍﻟﺒﺭﻜﺔ ،ﻜﺜﺎﻓﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﻤﻭﺍﻋﻴﺩ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺘﺴﻤﻴﺩ ﺍﻵﺯﻭﺘﻲ.

____________________________________________
*

ﺒﺎﺤﺙ ،ﻭﺯﺍﺭﺓ ﺍﻟﺯﺭﺍﻋﺔ ،ﻋﻤﺎﻥ ،ﺍﻷﺭﺩﻥ.

**

ﺃﺴﺘﺎﺫ ،ﻗﺴﻡ ﺍﻟﺒﺴﺘﻨﺔ ﻭﺍﻟﻤﺤﺎﺼﻴل ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺠﺎﻤﻌﺔ ﺍﻷﺭﺩﻨﻴﺔ.

***

ﺃﺴﺘﺎﺫ ﻤﺸﺎﺭﻙ ،ﻗﺴﻡ ﺍﻟﺘﺭﺒﺔ ﻭﺍﻟﻤﻴﺎﻩ ﻭﺍﻟﺒﻴﺌﺔ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺠﺎﻤﻌﺔ ﺍﻷﺭﺩﻨﻴﺔ.

****

ﺒﺎﺤﺙ ،ﺍﻟﻤﺭﻜﺯ ﺍﻟﻭﻁﻨﻲ ﻟﻠﺒﺤﻭﺙ ﺍﻟﺯﺭﺍﻋﻴﺔ ﻭﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ،ﺍﻷﺭﺩﻥ.
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