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amount (150ml) as well as water period (once per two weeks). Water
deficit is therefore more commonly limiting seedlings growth than NPK
through growing season. Therefore, sensitivity of bay seedlings to
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weight, stem dry weight, root wet weight, root dry weight and root shoot
ratio (12.56¢m, 3.35mm, 17, 3.66mm, 3.67%, 5.42g, 5.59g, 5.96g, 4.99¢,
0.05). However, seedlings with three interaction (450ml, once/week and
1000ppm) had displayed significant differences through stem length,
number of leaves, root diameter, moisture content, stem wet weight, stem
dry weight, and root wet weight, root dry weight and root shoot ratio
(28.16cm, 29, 6.57mm, 19.33%, 11.85g, 8.35g, 8.10g, 6.26g, 1.37
respectively). It is concluded that Laurus nobilis seedlings could not
success in this area, especially under low water availability.
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INTRODUCTION:

Laurus nobilis L. is known as bay laurel, sweet bay, true bay, Grecian laurel, and bay tree. It
belongs to the family Lauraceae which comprises numerous aromatic and medicinal plants, native to
the southern Mediterranean region (Conforti et al., 2006). It is an evergreen shrub usually grows to a
height from 20 to 30 feet (10-12 m) flowered from April to May. The species is dioecious and it is
not self-fertile. Laurel can be grown in different soil type (sandy, loamy and clay soils), but it prefers
well-drained soil. This plant is widely used and its leaves can be used fresh or are reaped in the
summer and dried to add flavor to food and a distinctive aroma. Their leaves could be used as a spice,
to treat a variety of neuralgia, complaints and intestinal cramps and for its useful effect upon the
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digestive system (Chaudhry and Tariq, 2006). It is indicated that bay leaves can protect body from
the impact of cancer-causing free radicals because it is the unique combination of antioxidants and
including catechins, phytonutrients, parthenolide and linalool (Al-kalaldeh, Abu-dahab and Afifi,
2010). Furthermore, for patients who suffer diabetes, it is found that bay leaves have been directly
linked with improved insulin receptor function and controlled blood sugar levels (khan, Goher and
Richard, 2009). Laurus nobilis is grown in various warm regions of the world, particularly in Southern
Europe and around the shores of the Mediterranean Sea (Chmit et al., 2014). Although this species is
often encountered under semi-arid circumstances and hence has to cope with periods of water
deficiency, it also can adapt to coastal humid environments and demands large amounts of water
through the first year of seedlings development (Rhizopoulou and Mitrakos, 1990). Water stress,
drought, is considered to be one of the major important environmental factors that limit plant
production (Chandler and Bartels, 2003). Plant responds to water shortage and adapt to drought
through several physiological and biochemical changes (Impa et al., 2005), and one of the earliest
responses of plants to low water availability is to close stomata to avoid excessive losing of water;
consequently, this stomatal closure does limit rate of CO diffusion and thus photosynthesis
(Niinemets et al., 2005). Also, cell wall extensibility of elongating cells was similarly stated to be
rapidly affected by drought and both loosening and hardening processes may occur in plants exposed
to water shortage depending on the considered species (Neumann, 1995 and references therein).
Biochemical composition of the cell wall might affect biophysical parameters like bulk modulus of
elasticity and extensibility but also the water content in cell wall and the quantities of bound water
which is considered to contribute to water stress resistance in various plant species (Thompson, 2005
and Evered et al., 2007). In addition, the effect of different irrigation intervals strategies on plant
water use and growth were investigated and showed reduce plant growth, lower water content, plant
size and lower number of shoots (Alvarez et al., 2009). Furthermore, it is reported that mineral
nutrition is one of the factors affecting plant development and water relations (Clarkson et al., 2009
and Cramer et al., 2009). For instance, nitrogen fertilization could impact either positively or
negatively xylem vessel size and water use efficiency in various species and growth circumstances
(Atwell et al. 2009 and Hacke et al. 2010). Also, phosphorus addition was found to increase cavitation
vulnerability in dwarf mangroves (Lovelock et al. 2006) and decrease it in poplar (Harvey and van
den Driessche, 1997), whereas phosphorus deficiency was decreased root hydraulic conductance
in Pistacia (Trubat et al. 2006). Too, the impact of potassium availability on plant water balance was
studied in link to turgor regulation of stomatal guard cells, however, the results are contradictory
(Fournier et al. 2005, Benlloch-Gonzalez et al. 2008). A recent review about the several benefits of
sufficient potassium nutrition for plant resistance to numerous biotic and abiotic stresses has been
highlighted by Romheld and Kirkby (2010). Recent findings on the effect of cations on xylem
hydraulics propose a probable additional role for this nutrient in the modulation of water balance and
plant hydraulic efficiency. This plant was selected since it is tree of magnificent economic and
ecological interest, which has been broadly studied because of its alimentary and pharmaceutical
properties. The aim of this study was to investigate the effect of water stress on Laurus nobilis in
areas with water limitation whether would affect growth characters. Also, to investigate whether the
effect of NPK would improve the growth of laurel seedlings to water stress.

MATERIALS AND METHODS:
Plant materials and experimental design

This study was carried out in Grdarasha research field, College of Agricultural Engineering
Science, Salahaddin University-Erbil, Iraq, from October 2018 to July 2019 at an altitude 436 meters
above sea level (Latitude North 36.16¢ longitude East 44.039. One-year-old samplings of Laurus
nobilis were planted in polyethylene pots size (30*30%45) cm filled with sandy soil. The experiment
was arranged in design with 54 treatments (9 treatments in each block) and three replications. Three
factors were used to investigate plant growth. The first has included two periods of irrigation
(irrigation once per week and once per two weeks), while the second has comprised three different
levels of irrigation amounts (150ml, 300ml, and 450ml) and the third factor has included fertilizer
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with NPK (20:20:20) solution at three concentration of (zero, 500 and 1000) ppm modified from
Demirkiran and Cengiz (2010). They were prepared by dissolving (1.250 and 2.500) mg of NPK in
500 ml of distilled water according to the treatments. NPK nutrition was added as soil medium during
a time. Seedlings were protected from rainfall in the upper by polyethylene covers. The results
analyzed based on factorial complete randomized design (F- CRD). Selected chemical and physical
properties of studied water, which is analyzed in directory of environmental —Erbil, are shown in
Table 1.

Table 1: Chemical and physical properties of studied water

Water properties Tap water
pH 7.8
Electrical Conductivity (ms.cm-2) 360
Total Dissolved Solid (ppm) 180
Hardness (ppm) 240
Alkalinity (ppm) 162
K+ (ppm) 0.9
Na+ (ppm) 9.4
NO3 (ppm) 38
Cl  (ppm) 55.2
Ca++ (ppm) 40

Monthly averages temperature and humidity were recorded throughout the experiments period
and shown in Table 2.

Table 2: Average air temperature and relative humidity during the period of the research.

Year Month Average aw Average air humidity %
temperature "C
October 25.1 34.1
2018 November 15.6 67.2
December 10.9 79.6
January 9.1 69.2
February 10.7 65.8
March 12.3 68.5
2019 April 16.6 59.7
May 27.4 29.6
June 34.7 16.0
July 36.2 15.3

Character measurements:

Measurements of stem length, stem diameter, root length and root diameter were obtained by
(digital vernier caliper) in addition to account number of leaves. Fresh stems, roots and leaves were
harvested and immediately measured by weighing scale with accuracy of 0.0 g, then oven dried at
105 °C, for at least 48 hours to determine the dry weight (Baninasab and Mobli, 2008). Moreover,
fresh leaves have been taken to measure the moisture content. Leaves have weighed and dried in an
oven, readings of the dried leaves have been taken then subtracted from the fresh leaves weight and
the result gave the moisture present in the leaves. By dividing the result with dry weight, the moisture
content percentage (%) on the dry basis has been obtained. Similarly, by dividing the result with fresh
leaves weight, moisture content present percentage (%) in leaves on wet basis has been obtained (Rev,
2004).
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MC =((Ww-Wa)/Wq)x100 (dry basis)
MC =((Ww-Wq)/Wy)x100 (wet basis)

In which:

MC= moisture content (%)
Ww= wet weight
Wd= weight after drying

In addition, root shoot ratio was measured by total dry weight for roots (g)/ dry weight for
shoot (g) (Sadeghipour and Aghaei, 2013). The data were submitted to analysis of variance, the means
compared by least significant differences (L.S.D.) at probability level of 5% for field. (SAS institute,
2005).

RESULTS AND DISCUSSION:
Effect of water amounts on the physical properties of Bay seedlings

Statistical analysis is indicated that significant differences were found between plants treated
with (450ml) of water comparing with (150ml) of water. These differences appeared at stem length,
number of leaves, stem diameter, root diameter, moisture content, stem wet weight, stem dry weight,
root wet weight, root dry weight and root shoot ratio (22.77cm, 27, 3.91mm, 4.91mm, 12.61%, 9.54g,
6.68g,7.29¢g, 5.84g and 0.07 respectively) Table 3. Yet, root lengths did not significantly differ among
the three irrigation amounts, suggesting that roots of Laurus nobilis had higher tolerance of water
shortage compared to others parts of plant. Researchers pointed out the increase in root growth as an
indicator of plant ability to withstand water stress, as well as to screen plant for drought tolerance. It
is clear from the consequences obtained in this study, that different levels of water have affected the
growth of laurel seedlings differently, which references that the laurel differed in their ability to
tolerate different amounts of water stress. So, water stress can be considered the major factor affects
plants during growth period resulting in limiting physical properties. Similar finding was reported by
Charles et al., (1994) confirming the results of current study, those seedlings were dissimilar in their
response to different water stress.

Table 3: Response of seedlings growth to different amounts of water
Stem | Stem | Root | Root

Water Stem |Numbe .Stem Root .ROOt Moistur| Wet Dry Wet Dry Shoot
(M) Length| rof |Diamete|Lengt|Diamete e % |Weight|Weight| Weight| Weich Root
(cm) [Leaves|r (mm) |h (cm)|r (mm) 0 g g g g Ratio

(4] (4] (4] t(g
150 1296 | 17 3.35 |31.88| 3.66 | 3.67 | 542 | 459 | 5.96 | 4.99 | 0.05

300 1752 | 23 3.70 |35.00( 4.01 572 | 7.52 | 5.83 | 6.51 [ 5.39 [ 0.07

450 2277 27 391 |3238| 491 | 12.61 | 954 | 6.68 | 7.29 | 5.84 [ 0.06

L.S.D.>=
0.05

431 6 0.54 [N.S. | 088 [ 2.87 | 132 | 0.75 | 0.86 | 0.56 | 0.10

Effect of irrigation interval on Laurus nobilis

Irrigation once per two weeks resulted in a significant reduction of stem length, stem diameter,
stem wet weight, stem dry weight and root wet weight (15.66cm, 3.40mm, 6.83g, 5.08g, 0.70g
respectively) when compared with irrigation per week (19.84cm, 3.91mm, 8.15g, 6.32g, 6.25¢
respectively). However, no significant differences were found in number of leaves, root length, root
diameter, moisture content, and root dry weight as shown in Table 4. These results showed that
seedlings responses to irrigation intervals were dissimilar, and most parts of plant were decreased
during deficit irrigation period (once per two weeks). The impact of water stress on leaf growth could
be clarified as a method of adaptation to the conditions of water deficit to limit the transpiration rate,
in order to preserve the water amount in the soil around plant roots to increases the chance of plant
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survival. Yet, others parts of plant which did not affect during deficit irrigation period might be
because of partial root drying reduce water losses by transpiration without affecting plant growth.
These are in consistent with the findings of Maatallah et al. (2010) as the root was not influenced by
water stress, and the reduction in the total dry weight is owing to the lack of dry weight of shoot, and
drought may cause significant changes in laurel plants (Petropoulos et al., 2008).

Table 4: Effect of water period on Bay seedlings

Stem | Stem | Root | Root

Stem |Number| Stem Root Root . Shoot

Day | length of |[Diamete| Length [ Diameter Mm:tur W.e ¢ Dry W.e t d1.~y Root

(cm) | Leaves |r (mm)| (cm) (mm) e % [Weigh|Weight|Weigh|Weight Ratio

t@ | @ [te] @

PEr 1 1984 | 24 391 | 3062 | 4.16 822 | 815 632 | 625 | 547 | 1.15
week

pertwol s oo | 20 3.40 | 3555 | 4.23 644 | 6.83 | 508 | 6.93 | 534 | 0.95
weeks

L='50'13°5> 3.580| N.S. 0.448 | N.S. N.S. NS. | 1.07| o061 070] NS. | NS.

Effect of NPK on Laurel seedlings growth

There were no obvious differences between control NPK and fertilized seedlings Table 5.
This result is agree with study of Petropoulos et al., (2008) when stated that there was no significant
increase in plant growth when the level of applied fertilizer increased from 150 to 300 or 450 mg kg”
!, additionally, increasing the N level to 300 mg kg™! did not cause additional increase in the number
of leaves per plant and even decrease number of leaves in comparison with 150 mg kg-' level.

Table 5: Effect of fertilizer (NPK) on seedlings growth

stem | stem | Root | Root
NPK stem |(Number .Stem Root .Root Moistur| Wet Dry Wet dry Shoot
Length of [Diameter [ Length |Diamete . . . . Root
(PPM) (cm) | Leaves | (mm) (cm) |r (mm) e % |Weight|Weight|Weight|Weight Ratio
(9] (9] @ (9]

0 16.30 23 3.56 34.05 4.25 6.22 7.16 5.52 6.47 5.39 | 1.03
500 19.13 21 3.75 33.63 4.05 8.00 7.60 5.77 6.77 540 | 1.06
1000 | 17.82 23 3.66 31.58 4.28 7.77 7.71 5.82 6.52 543 | 1.06

>L=S()135 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. | N.S.

Interaction effect of amount of water and irrigation intervals on Bay growth

A significant interaction between water amount (450ml) and period of watering (once/week)
was found for stem length, number of leaves, stem diameter, root diameter, moisture content, stem
wet weight, stem dry weight, root wet weight, root dry weight and root shoot ratio (23.87cm, 27,
4.17mm, 5.12mm, 16.77%, 10.61g, 7.51g, 7.56g, 6.02¢g, 1.24 respectively). Yet, root length displayed
no noticeable differences. Although water stress affected most of the plant growth, this effect
depended on the length of irrigation intervals, level of water stress to which the plant is subjected to
water stress of plant species. Basically, low irrigated plants supplemented with long period had lower
growth than those grown under higher irrigation Table 6. This refers that water in early stage of
growing is a fundamental factor to plant development. Different studies on this plant were shown
considerable changes observed under water stress (Pirzad et al., 2006; Bettaieb et al., 2009), resulted
in significant reduction of wet and dry matter, and nutrient content of plants (Mirsa and Srivastava
2000). De Lillis (1991) reported that although Laurus nobilis is a drought tolerant species, the young
seedlings are vulnerable to water stress and drought condition in early stages of the development.
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Table 6: Interaction effect of water amount and irrigation intervals

Stem | Stem | Root | Root
Water Stem | Numbe .Stem Root .Root Moistur| Wet Dry Wet dry Shoot
Day | Length | rof |Diamete| Length | Diamete ° . . . . Root
(ML) (cm) |Leaves|r (mm)| (cm) |r (mm) e% | Weight) Weigh| Weigh| Weigh Ratio
(69) t(@ | t(g | t(Q
PEr | 4611 | 21 363 | 31.11 | 373 | 233 | 582 | 513|595 526|098
week
150 | per
two | 9.82 13 3.08 | 3266 | 3.60 | 500 | 501 | 405|597 | 472085
weeks
PEr | 1954 | 25 | 417 | 3211 | 404 | 555 | 802 | 633|577 |5.15 | 1.23
week
300 | per
two | 1550 | 21 323 | 3788 | 397 | 588 | 7.02 | 532|726 563096
weeks
vf:erk 23.87 | 27 3.94 | 2865 | 470 | 16.77 | 10.61 | 7.51 | 7.03 | 6.02 | 1.24
450 | per
two | 21.66 | 27 388 | 36.11 | 5.12 | 8.44 | 847 | 586|756 | 567 | 1.04
weeks
L.%l;:: 6.01 7 0.70 | N.S. 1.18 | 378 | 1.77 | 1.05 | 1.12 | 0.78 | 0.15

Interaction effect of water amount and NPK

All seedlings treated with amount of water (450ml) and amount of fertilizer (500, 1000 ppm)
had more important differences in stem length, number of leaves, root diameter, moisture content,
stem wet weight, stem dry weight, root wet weight, root dry weight and root shoot ratio (25.58cm,
28.16, 4.70mm, 13.33%, 9.81g, 6.92¢g, 7.57g, 6.00g, 1.20 respectively) than those suffered water
stress and zero NPK (11.58cm, 17.00, 3.33mm, 2.83%, 5.45g, 4.62¢g, 5.59g, 4.87, 0.94 respectively).
However, no significant differences were found at stem diameter and root length Table 7. According
to Huxley (1992) bay plant prefers a moisture soil and fertile soil.

Table 7: Interaction effect of water amount and NPK

Stem | Stem | Root | Root

Water) NPK Lset:;tlh Nm:fber DizSI:Ielle:er Ll:::gtth Digl(l)l(::tter Moisture) Wet | Dry | Wet | Dry Slilt?(?tt
: , : , !
oan) [@py) | FE | o P | oy | gmmy | % | Weight [Weight[WeightWeight| p 2t

(® (® (e ®
0 11.58 17 3.26 25.66 3.33 2.83 545 |1 4.62 | 559 | 4.87 | 0.94

150 | 500 | 14.00 15 3.48 | 33.83 3.74 3.83 538 |14.57 [ 627 | 497 | 0.92
1000 | 13.31 19 3.32 | 36.16 3.92 4.33 542 1458 [6.02]5.12 ] 0.89
0 18.00 27 3.78 | 41.66 [ 4.07 4.00 | 7.01 [ 555 [6.77 [ 543 [ 1.06
300 | 500 | 17.81 21 3.77 | 36.83 3.71 7.50 | 7.62 [ 581 | 648 [ 5.23 | 1.12
1000 | 16.75 22 3.55 | 26.50 [ 4.24 566 | 793 |6.13 1630|552 | 1.11
0 19.31 26 3.63 34.83 5.35 11.83 | 9.02 | 6.39 | 7.05 | 5.88 | 1.09
450 | 500 | 25.58 27 4.01 30.23 4.67 12.66 | 9.79 | 6.75 | 7.26 | 5.64 | 1.14
1000 | 23.41 28 4.09 | 32.08 | 4.70 13.33 | 9.81 | 6.92 | 7.57 | 6.00 | 1.20
L.S.D.>=0.05| 7.96 9.00 N.S. N.S. 1.47 5.68 | 240 [ 1.55 ] 1.51 | 1.02 | 0.23

Interaction effect of irrigation intervals and NPK on Laurel plant

Irrigation intervals and NPK had marked differences in some physical properties of Laurel as
shown in stem length, stem diameter, root length, stem t dry weight, root dry weight and root shoot
ratio (22.72cm, 4.04mm, 41.22cm, 6.81g, 5.86g, 1.32 respectively). However, there was no
significant differences in number of leaves, root diameter, moisture content, stem wet weight and root
wet weight that treated with same amount of NPK Table 8. It has been pointed out laurel growth
decrease under water stress, and it requires extra water in warm season (Maatallah et al., 2016).
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According to Wang et al. (2003) and Wu et al. (2008) the growth and biomass production of two
varieties of Laurus nobilis have been limited by permanent and cyclical stress and fertilizers resulting
in reduction in average growth activities of leaves, roots and stems.

Table 8: Interaction effect of NPK and irrigation once per week and once per two weeks
Stem | Stem | Root | Root
NPK Stem |Number .Stem Root .Root Moisture] Wet | Dry | Wet | Dry Shoot
Day Length| of |Diameter|LengthDiameter . . . . Root
(PPM) (cm) | Leaves | (mm) | (cm) | (mm) %  |Weight|Weight|Weight| Weight Ratio
® | ® | (@ | (®
0 | 1643 25 3.76 | 33.00 | 3.98 6.44 7.15 | 557 | 595 | 5.29 | 1.06
| 500 203722 395 [26.04| 413 | 877 | 850 | 659 | 629 | 527 | 123
1000 | 22.72 26 4.04 |3283| 4.36 9.44 8.81 | 6.81 | 6.51 | 586 | 1.16
per 0 |l6.16| 21 336 | 3511 | 4.52 6.00 7.18 | 547 | 6.99 | 550 | 1.01
two | 500 | 17.88 20 3.56 | 4122 | 3.97 7.22 6.71 | 494 | 7.25 | 5.52 1 0.89
weeks| 1000 | 12.93 19 3.28 30.33 4.20 6.11 6.61 4.83 6.54 | 5.00 | 0.97
L.S.D.>=0.05| 6.89 | N.S. 0.73 13.84 | N.S. N.S. N.S. | 1.30 | N.S. | 0.84 | 0.17

Interaction effect of amount of water, irrigation intervals and NPK
Seedlings with three interactions (450ml, 1000ppm and once per week) had great differences
in stem length, number of leaves, root diameter, moisture content, stem wet weight, stem dry weight,
and root wet weight, root dry weight and root shoot ratio (28.16cm, 29, 6.57mm, 19.33%, 11.85g,

8.35g, 8.10g,

6.26g, 1.37 respectively) except stem diameter and root length that showed no

significant differences through all interactions Table 9. These results demonstrate that moderate water
stress with increasing NPK amount slightly increase seedlings growth. Conversely, sever water stress
with increasing NPK reduce laurel development. This significant reduction might be due to the
decrease in the area of photosynthesis, a lower in chlorophyll production and a raise of the energy
consumed by plants to absorb water and to boost the density of protoplasm (Farahani et al., 2009).

Table 9: Interaction effect of amount of water, irrigation intervals and NPK

Stem | Stem | Root | Root
Water| v | NPK Lsetrg[tlh Nu?fber DizSI:EIeI:er Ll:r(:(g):h Digr(r)l:tter Moisture/ Wet | Dry | Wet | Dry Slg)(?tt
Ml (PPM) (cm) | Leaves | (mm) | (cm) | (mm) % Weight| Weight|Weight| Weight Ratio
(® (® (® (2
0 | 1333 20 360 | 2533 | 3.51 133 | 5.82 | 490 | 555 | 5.08 | 0.96
vf:gk 500 | 16.66 | 17 352 | 2933 | 3.72 267 | 577 | 512 | 597 | 488 | 1.04
1000 | 1833 | 27 377 | 38.66 | 3.96 300 | 587 | 538 | 633 | 581 | 093
150 |per [0 [983 ] 14 293 | 2600]| 3.15 433 | 509 | 435 | 563 | 467 | 093
two | 500 | 11.33 | 14 343 | 3833 | 3.76 500 | 499 | 402 | 657 | 5.05 | 0.79
weeks| 1000 | 830 | 11 2.88 |33.66| 3.88 566 | 496 | 3.78 | 5.71 | 4.44 | 085
0 | 1967 28 433 | 41.00| 431 433 | 676 | 552 | 545 | 4.60 | 1.20
Vf:gk 500 | 1730 | 23 413 | 2533 | 3.62 633 | 7.88 | 630 | 5.83 | 493 | 127
1000 | 21.66 | 26 407 |30.00| 421 600 | 944 | 718 | 6.05 | 592 | 121
300 | Per |0 [1633] 26 323 | 4233 | 3.83 366 | 727 | 557 | 8.10 | 626 | 0.92
two | 500 | 1833 | 20 342 | 4833 | 3.80 866 | 737 | 533 | 7.12 | 552 | 0.96
weeks| 1000 | 11.83 | 18 303 | 23.00 | 428 533 | 642 | 507 | 654 | 5.12 | 0.99
0 | 1630 27 335 | 32.66 | 4.13 | 13.66 | 887 | 631 | 6.86 | 620 | 1.0
Vf:gk 500 | 27.16 | 27 419 | 2346 | 505 | 1733 | 11.85| 835 | 7.07 | 6.00 | 1.37
1000 | 28.16 | 26 427 | 2983 | 492 | 1933 | 1L.11| 787 | 7.15 | 5.85 | 1.34
4so | per |0 [2233] 25 391 |37.00 | 657 | 10.00 | 9.17 | 648 | 724 | 557 | 1.16
two | 500 | 24.00 | 26 382 |37.00 | 436 800 | 7.77 | 548 | 8.07 | 6.00 | 0.91
weeks| 1000 | 18.66 | 29 392 | 3433 | 443 733 | 847 | 562 | 737 | 543 | 1.05
L.S.D>=0.05 |10.60| 13 NS. | NS. | 2.17 706 | 325 | 185 | 212 | 138 | 025
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CONCLUSION:

The results that obtained in this study have shown Laurus nobilis significantly differed in their
response to drought and hence tolerance. The degree of tolerance depended on the interactions
between levels of water stress, irrigation periods and mineral fertilizers. Water deficit (150ml) has
been obviously displayed in plant characters, and it had considerable effect on physical properties of
seedlings (stem length, number of leaves, stem diameter, root diameter, moisture content, stem wet
weight, stem dry wet, root wet weight, root dry weight and root shoot ratio). Also, irrigation periods
(especially once per two weeks) had presented significant harmful impact on most parts of Laurus
nobilis, but interaction effect of water amount and irrigation periods showed the highest growth of
seedlings was within 450ml of water and once per week. Moreover, NPK had no clear effect on plants
in all amounts of fertilizer, yet its interaction with water levels and irrigation intervals (1000ppm of
NPK, 450ml of water, and once per week) showed important impact on plant growth. This indicates
that laurel parts differed in their ability to tolerate different levels of water stress. This will assist to
discover more physiological parameters and growth that might be linked to water stress sensitivity.
It can be concluded that the reduction of water availability could decrease plant growth, though
fertilizers have applied to plant considerably. This study illustrates that Laurus nobilis seedlings could
not success in growing under water shortage.
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