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ABSTRACT: 
Medicinal and aromatic plants have received much attention in several fields such as agro alimentary, perfumes, pharmaceutical industries and natural cosmetic products. This research was carried out in order to test the effects of different water salinity levels on germination and early growth of Cumin (Cuminum cyminum L.), Persian Fenugreek (Trigonella foenum-graecum L.) And Anise (Pimpinel anisum) seedling. The experiment was carried out using completely randomized design with four replications in 2014 at kufa University laboratory in Iraq Experimental treatment includes 4 levels of NaCl concentration (50, 100,200 and300 mM). Result showed that the most percentage and speed of germination, Seed vigor, plumule length, radical length, referred to control treatment. In 100mM and more concentration, germination decreased significantly which in300 mM, germination had been stopped also. This reduction in germination indicates their plant’s extreme insensitivity to salinity, so it isn’t advisable for cultivating in salinity soil. All the result data analyzed by SAS software and comparison of means had been done with Duncan test in 0.05% probable level.
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INTRODUCTION:
Cumin is the dried seed of the herb Cuminum cyminum, a member of the parsley family. Medicinal Uses:  Protects Healthy Cells and Stimulates Production of Natural Interferon. Cumin stimulates neutrophil activity. Extracts of cumin have also been shown to modulate production of interleukins (1).the fruit of this plant has been used to treat diarrhea, toothache and epilepsy (2).
Fenugreek (Trigonella foenum-graecum )is an annual crop, self pollinating and dicotyledonous plant belonging to the Leguminacae family (the Fabaceae) (3, 4). Fenugreek is utilized all around the world for various uses from culinary, medicinal, to even hay for animals. Medicinally, this herb has phytoestrogens and is famous as a breast milk stimulant .It is also helps to bring down the blood sugar levels of both types 1 & 2 patients consuming it. In recent studies it has also been found to help lower elevated cholesterol as well as triglyceride blood levels(even in diabetics).Fenugreek is great for anyone having issues with any sort of gastro intestinal inflammation such as acid reflux. It will coat & soothe the stomach & intestine lining. It is thought to have some weight loss properties because it supports glucose and carbohydrate metabolism. It is thought to have anti-aging properties. It can also be applied to the skin to treat inflammation.  It soaks into the skin to help reduce swelling, redness, and even pain on the skin. Therefore it is used to treat skin conditions such as sunburns, boils & abscesses, acne, and eczema. (5, 6).
Fennel (Foeniculum vulgare) is a plant species in the genus Foeniculum . It is a member of the family Apiaceae (formerly the Umbelliferae). It is ahighly aromatic and flavorful herb with culinary and medicinal uses and, is used as a food plant (7).Fennel may be an effective diuretic and a potential drug for treatment of hypertension( 8).Syrup prepared from fennel juice was formerly given for chronic coughs. It is one of the plants which is said to be disliked by fleas (9). 
The interest in medicinal plant products has considerably increased all over the world due to the fact that many herbal medicines are free from side effects. Although, secondary metabolites in the medicinal and aromatic plants were fundamentally produced by genetic processing but, their biosynthesis is strongly influenced by environmental factors (10). Its means biotic and a biotic environmental factors affect growth parameter (11, 12). A biotic environmental stresses, especially salinity and drought has the most effect on medicinal plants (13).Salinity is one of the major environmental factors that limit crop production (14).Some of areas where under effect by salinity and salt increase steadily, but statistical data show that in includes almost 50% of world fields which is equal to 3 times more than under cultivation areas (15).The different results were dedicated from the effect of salinity stress on the quantitative and qualitative parameters. For instance, it was found that, increasing of salinity stress decreased almost all of growth parameters in study plants, some growth parameters and essential oil amount in chamomile (16). Also Younis et al. (17) reported that enhancing salinity treatments lead to growth reduction. It also reduces germination amounts and seedling weight. Ashraf and Orooj(4 )  reported that salinity treatment lead to reduction of growth and plant developments. Overall, salinity through enhancement of osmotic pressure leads reduction of water absorbance and metabolically and physiological processes will be under its effect. So it cause more delay in germination beginning following by enhancing seed germination duration (18). This research considers effect of salinity on early growth (germination and seedling stages) of Cumin (Cuminum cyminum L.), Persian Fenugreek (Trigonella foenum -graecum L.)And Anise (Pimpinella anisum).according to importance of drug plants and salinity field’s extent.

MATERIAL AND METHODS
The experiment was carried out using completely randomized design with four replications and 4 salinity levels (50, 100, 200 and 300mM) in 2014 at Kufa University in Science college laboratory. Each experimental unit includes four Petri dish with 100 × 150mM dimension each contains 25 healthy and homogenous seeds which were on the No1 filter paper. First of all, to disinfect seeds, we put them in Hypochlorite Sodium solvent then we washed them three times by distilled water. Next we added sex ml NaCl solvent to each Petri dish. Eventually, their lids were closed by Para film and had been located in growth room. The temperature adjusted in 25o C. This experiment took 14 days. Germination percentages (gp)
 From second day, we started counting the germinated seeds daily in specific time. At that time, those seeds were considered germinated which their radical length was more than 3mM. Counting continued till we could count more germinated seeds and the resulted final counting considered as final germination percentage.GP=∑Si/Di
GP: Ni / N × 100, Ni: number of germinated seed till I Th day), N= total number of seeds, (gr) = Germination race 
In order that, from the second day to 14th once a 24 hours we counted germinated seeds and its race was determined by Maguire equation (19 ) :
GR: Germination Race (number of germinated seed in each day), Si: number of germination seeds in each numeration, Di: number of days till nth numeration.  , N: number of numeration times.
Seed vigor (sv)
This index was determined by the following formulation and with the help Abdulbaki and Anderson (20 )  method: Strong seed index = [germination percentage ×Means of seedling length (radical + plumule) mM] / 100
At the end of experiment we chose 10 plants from each Petri dish, separated their radical and plumule and measure each plat’s radical and plumule length separately. , we used SAS software for analyzing them at significant level (P < 0.01) and used Excel software to draw graphs.

RESULTS AND DISCUSSIONS:
  Results of comparison between considered characteristics means have been written in table 1, 2, 3. As table 1 show, salinity made significant differences on all considered characteristics in 1% of probable level .GR: Germination rate, GP: Germination percentage, PL: Plumule length, RL: Radical length, SV: Seed vigor .






Table 1: Effect of different salinity concentration on some germination and growth of (Cuminum cyminum L.) seedling characteristics.
	Salinity concentration
	GP (%)
	GR
	RL(mM)
	PL(mM)
	SV

	50(mM)
	84 a
	6a
	2.2a
	1.8a
	3.36a

	100(mM)
	80 b
	5.7b
	2.1a
	1.5a
	2.88b

	200(mM)
	54 c
	3.8c
	1.4b
	0.9b
	1.24c

	300(mM)
	0.7%d
	0.5d
	1b
	0.5b
	0.01d



Table 2: Effect of different salinity concentration on some germination and growth of (Trigonella foenum-graecum L.) seedling characteristics
	Salinity concentration
	GP (%)
	GR
	RL(mM)
	PL(mM)
	SV

	50(mM)
	98 a
	6.31a
	6.8a
	5.6a
	12.15a

	100(mM)
	92 b
	4.25b
	4.6b
	4.0b
	7.91b

	200(mM)
	55 c
	1.44c
	1.0c
	0.7c
	0.93c

	300(mM)
	0d
	0d
	0d
	0c
	0d



Table 3: Effect of different salinity concentration on some germination and growth of (Pimpinella anisum) seedling characteristics
	Salinity concentration
	GP (%)
	GR
	RL(mM)
	PL(mM)
	a

	50(mM)
	93 a
	6.64a
	6.7a
	6.4a
	12.22a

	100(mM)
	86 b
	6.14b
	5.8b
	3.0b
	7.56b

	200(mM)
	55 c
	3.92c
	4.7d
	1.8c
	3.57c

	300(mM)
	0d
	0d
	0c
	0d
	0d


Note: Similar letters in each column hadn’t any significant statistical difference.
Germination percentage and race According to results of analysis, effect of salinity stress level on germination percentage and race were significant (P < 0.01)
 (Table 1,2,3). Comparison between means of different level of salinity’s effects on germination race and percentage has been showed in table (1, 2, and 3). As you see in salinity stress the most germination percentage was (84%) and the less







germination percentage was related to 100mM, 200mM concentration (80%), (54%) respectively. In 300mM treatment we observed lesser germination (Table 1).In (Table 2) the most germination percentage was (98%) and the less germination percentage was related to 100mM, 200mM concentration (94%), (55%) respectively. In 300mM treatment we observed no germination (Table 2).In (Table 3) the most germination percentage was (93%) and the less germination percentage was related to 100mM, 200mM concentration (86%), (55%) respectively. In 300mM treatment we observed no germination (Table 3).    
The most germination rate was related to control ( 6) and the less related to 100mM with (5.7) also in 200mM (3.8) and its lesser in 300mM with ( 0.5) (table 1). In (Table 2) the most germination rate was (6.31) and the less germination rate was related to 100mM, 200mM concentration (4.25), (1.44) respectively. In 300mM treatment we observed no germination rate (Table 2). In (Table 3) the most germination rate was (6.64) and the less germination rate was related to 100mM, 200mM concentration (6.14), (3.92) respectively. In 300mM treatment we observed no germination (Table 3). Its cause could be more than usual presence of anion, cation which in addition to toxicities, decreased water potential that is because of its solubility in water. Ion’s so plant can’t absorb water and encounters to lake of water (21). We also can say that this reduction in germination race relies on salinity bad effect on some physiological processes which are effective on seed germination (22).This conclusion is consistent with the results of Chadhou and Rajender research (23 )  that suggest negative impact of osmotic potential caused by the presence of salt and their toxicity on enzymatic hydrolysis processes of seed storage substances and they believe that salts toxicity cause impaired Starch hydrolysis processes, thus it puts a negative effect on germination and growth of plant cells. In figure (1,2)  comparison between study plants on germination percentage and rate shows decreased by increasing salinity, but by comparing Cumin (Cuminum cyminum L.) , Persian Fenugreek(Trigonella foenum-graecum L.)And Anise (Pimpinella anisum), it is clear that in (Cuminum cyminum L.), the highest GP and Gr of seeds. This shows the tolerance of (Cuminum cyminum L.) at the primary stages of germination to salinity stress more than the other studied plants.
Radical and Plumuler length The effects of salinity stress on radical and plumule length have been showed in table (1, 2, 3) Results a significant difference in radical and plumule length in 0.05% probable level. Comparison of radical and plumule length means in salinity different level (50, 100,200 and 300mM) showed that when salinity level increase, seeding radical and plumule length decrease. The most reduction in radical length and plumule related to 100mM. In this relation Munns and Termaat (24) suggested that salinity decrease radical and plumule growth and if we increase salinity level (200,300) mM the amount of reduction will increase table (1, 2, and 3). Also Salinity, declines plumule and radical growth, and by increasing salinity these reduction increase. Salinity which is result of osmotic pressure leads reduction in water absorbance so cell division and differentiation reduce and reduction of plumule and radical length will be Explainable. Salinity environment
 have shorter plumule and NaCl more than other salinity factors gas deterrent impact on embryo tissues appearance (25) .In addition, Hajar et al. (26 )  by studding Nigella sativa L. different salinity treatment till 300mM NaCl conclude that, in Nigella sativa L. root growth will decrease if salinity increase till 100mM NaCl. Some studies showed that germinated seeds in salinity environments have short root and shoot and NaCl, has on extreme deterrence effect on embryo tissues’ development rather than other salinity materials (27, 28).(29).(30), observed that by increasing salinity, plumule length in wheat, barley, pea and cabbage seeds decreased. They pointed out that decreasing the growth of young seedlings by increasing salinity, was because of the most decreasing of water absorption by radical, and subsequently by accumulation of soluble salts in cells, water potential of root cells decreases and biological processes occur in roots even in low water potentials. In figure(3,4)  comparison between study plants on Radical and Plumule length shows larger decreased by increasing salinity in Persian Fenugreek(Trigonella foenum-graecum L.)And Anise (Pimpinella anisum), this shows the tolerance of (Cuminum cyminum L.) at the primary stages of germination to salinity highest than the other studied plants.

Seed vigor
In strong seed vigor index, had been observed that there exists a significant difference (P ≤ 0.01) between different salinity levels (table 1, 2, 3). By increasing NaCl concentration, seed vigor index declines (Table 1, 2, 3). Generally, race and percentage of germination and seed vigor index is related to special impact of ions and reduction of environmental water potential in the presence of salinity. Result showed that if salinity increases (reduction of environmental osmotic potential), seed characteristics will decrease these results is according to Kader and Jutzi (31) founding’s. In addition, Etesami and Galeshi (32) reported that salinity is the cause of reduction in germination percentage, race and homogeneity of germination and dry weight of barley (Hordeumvulgare) seedling. Massai et al. ( 33)  say that salinity is delaying plant growth under reduction of photosynthesis effects, it is cause of closing stomata and reduction of water entrance into the plant and so that it cause duplicate reduction in plant weight. Redman et al. (34) showed that this reduction in dry weight of plumule and radical which is results of enhancing the salinity concentration is a normal phenomenon and probably it is the result of low water absorbance by germinated seeds.
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(Cuminum cyminum L.)	50Mm	100Mm	200Mm	300Mm	0.84000000000000064	0.8	0.54	7.0000000000000201E-3	(Trigonella foenum-graecum L.) 	50Mm	100Mm	200Mm	300Mm	0.98	0.92	0.55000000000000004	0	( Pimpinella anisum) 	50Mm	100Mm	200Mm	300Mm	0.93	0.86000000000000065	0.55000000000000004	0	


Figure(2) comparison between study plants on germination rate
(Cuminum cyminum L.)	50Mm	100Mm	200Mm	300Mm	6	5.7	3.8	0.5	(Trigonella foenum-graecum L.) 	50Mm	100Mm	200Mm	300Mm	6.3	4.25	1.44	0	( Pimpinella anisum) 	50Mm	100Mm	200Mm	300Mm	6.6	6.14	3.92	0	salinity concentration




Figure(3) comparison between study plants on Plumuler length
(Cuminum cyminum L.)	50Mm	100Mm	200Mm	300Mm	1.8	1.5	0.9	0.5	(Trigonella foenum-graecum L.) 	50Mm	100Mm	200Mm	300Mm	5.6	4	0.70000000000000062	0	( Pimpinella anisum) 	50Mm	100Mm	200Mm	300Mm	6.4	3	1.8	0	salinity concentration



Figure(4) comparison between study plants on Radicle   length 
(Cuminum cyminum L.)	50Mm	100Mm	200Mm	300Mm	2.2000000000000002	2.1	1.4	1	(Trigonella foenum-graecum L.) 	50Mm	100Mm	200Mm	300Mm	6.8	4.5999999999999996	1	0	( Pimpinella anisum) 	50Mm	100Mm	200Mm	300Mm	6.7	5.8	4.7	0	salinity concentration





Figure(5) comparison between study plants on seed vigor 
(Cuminum cyminum L.)	50Mm	100Mm	200Mm	300Mm	3.36	2.88	1.24	1.0000000000000005E-2	(Trigonella foenum-graecum L.) 	50Mm	100Mm	200Mm	300Mm	12.15	7.91	0.93	0	( Pimpinella anisum) 	50Mm	100Mm	200Mm	300Mm	12.22	7.56	3.57	0	salinity concentration
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