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Abstract
This study was carried out to assess the macro and micro element contents of forage plants in natural pasture, Sanlurfa, Turkey. Bromus inermis,
Aegilops biuncialis Vis., Vicia hybrida L., Vicia mollis, Vicia palaestina Boiss, Vicia cracca L. subsp. stenophylla, Vicia sativa subsp. nigra var. nigra,
Trigonella mesopotamica, Trifolium purpureum var. purpureum, Trifolium repens var. repens, Trifolium tomentosum L., Trifolium campestre,
Onobrychis gracilis, Onobrychis crista-galli (L.) Lan., Medicago sativa, Medicago truncatula var. truncatula, Medicago orbicularis (L.) Bart.,
Lathyrus cassius, Hippocrepis unisiliquosa subsp. unisiliquosa, Astragalus hamosus, Pisum sativum subsp. sativum var. arvense, Lens culinaris
Medik. and Cicer echinospermum P.H. Davis (Endemic) were identified and used to determine macro and micro element analysis, crude protein (CP),
neutral detergent fiber (NDF) and acid detergent fiber (ADF). Macro and micro element contents in the plants were found to be species and family
dependent. The micro elements were in the ranges: B 4.1-13.4, Cu 2.3-4.8, Fe 90.9-1211, Mn 10.6-40.3, Na 140.2-553.6, A144.8-852.7 and Zn 8.0-
27.8 mg/kg, the macro elements having values of N (1.27-2.95 %), P (383.5-850.9 mg), K (4127-12310 mg), Ca (3059-13830 mg) and Mg (602-1728

mg), respectively.

Key words: Macro and micro elements, forage plants, nutritional characteristic, Sanliurfa.

Introduction
Sanliurfa’s natural pastures are approximately 234,537 ha. The
number of species found in this area is 7.4% of the flora in Turkey.
The rate of genera is 27.9%, the rate of families is 41.8%, and the
endemic species are 1.4% of the flora in Turkey '2. The pasture
areas in this region of the country have most vulnerable, weak
vegetation (10-15%)2.

The natural pastures have been affected negatively because of
excessive and irregular grazing. Most areas of primary vegetation
have been exposed to succession and degradation and thus,
primary steppe vegetation has been changed to secondary
position. Sanliurfa is one of the least studied places in terms of
natural vegetation zones *¢. The number of individuals and young
plants of forage crops has been decreased under effects of grazing *.

In the region, livestock are made based on grazing. The pastures
are under the supervision of the large flocks owners or they are
used as accomplice by villagers. There is no possibility to reach
reliable statistics on this issue because of the destruction of the
pastures largely. Nevertheless, it is considered 1.5 million tons of
hay produced by pastures of the region. It has reinforced the
view that the most important forage resources of the region are
the pastures 7.

The pastures of the region are destroyed because of excessive
grazing over many years. According to calculations made on a
large cattle units (like cow) grazing in a period of one month must
be allocated 6.3 hectares of pasture, while the fact that half, that
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can be given three hectares . These values show that the pastures
of region are used over grazing capacity and valuable plant which
are in very low rates is concluded. Climax vegetation is lost in all
these pastures. In the region the mechanization of agriculture
applications in parallel to the excessive increase of the population
gradually decreased in favor of agriculture and pasture areas.
Even worse, the new agricultural land was converted to the position
of the main inputs in the form of livestock feed crops or no attention
is given to agriculture.

The objectives of this study were to examine determination of
macro and micro elements and some nutritional characteristics of
natural forage plants of Sanliurfa, Turkey.

Materials and Methods

Study regions: Sanliurfa which states in Turkey’s Southeast
Anatolia region lies between 37°49°12” - 40°10°00” east of the
meridian 36°41°28” - 37°57°50” north latitude. The altitute of
Sanliurfa is about 500 m and surrounded by places 600-800 m in
elevation. The city Sanlurfa (Fig. 1) is situated in semi-arid region
of Mediterranean climate. In this region, the days are hot and arid
in summer, mild and rainy in winter.

The climate of the region was evaluated according to the records
of Sanliurfa Meteorology Station (Table 1). As shown according
to the records, the climate is dry for a long period from June to
October &.
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Soil analysis: Some characteristics of the soil samples used in
this study were determined in samples taken from 0 to 15 cm depth.
After soil samples were air dried and passed through a sieve with
2 mm size, some soil properties were determined as follows; soil
reaction pH 1:1 (w/v) soil water suspension by pH meter '’
Electrical conductivity (EC) in the soil samples suspension by EC
meter ''. CaCO, contents by volumetric method . Organic matter
contents were determined by the wet oxidation method with
K.Cr,0, . Some soil chemical properties are given in Table 2.

Plant analysis: The samples were washed with distilled water
and evaporated at room temperature. These samples were oven
dried at 65°C for 24 h and ground into fine powder using pestle
and mortar and sieved through 20 mesh sieve. The dried powdered
samples were used for the analysis. Samples (1 g) were treated

Table 1. The bioclima type and rainfall regime of research area

(Sanhurfa). with a few drops of hydrogen peroxide, kept overnight and
Elevation P M m Q PE Bioclima evaporated to dryness. One ml of perchloric acid was added and
(m) (mm) (°C) (C) type heated to dryness. Five ml of hydrochloric acid was added to
547 4578 468 -68 4294 72 o.g Somi-ard, each of the samples and the solution was diluted with deionized

cold winter

double distilled water to 50 ml 4. The solution was subjected to
atomic absorption spectophotometry for macro and micro
elements'.

To determine the botanical composition, samples were dried at
room temperature without disturbing the original structure.

P: The average annual rainfall (mm), M: The average maximum temperature of the warmest
month (°C), m: The average minimum temperature of the coldest month (°C), PE:Summer rainfall
(mm), S:Drought index S=PE/M, Q:Rainfall-Temperature precedent Q = 2000 x P/(M + m + 546.6)
(M-m).

Forage plants from Sanliurfa’s natural pastures were collected
at different locations as Osmanbey Village, Akcakale, Hilvan,
Akziyaret, Halfeti, Birecik, Surug, Viransehir, Bozova, Siverek,
Germiis village, Kizlar village, Karakopri, Kirlarbas village. The
fodders were collected, dried. Plant species were identified > 10
and samples were kept in Herbarium of Biology Department, Harran
University.

Table 2. Selected some soil chemical properties in 0-15 cm of soil.

Samples were analyzed to determine the nutritive value of the
pastures. Nutritive value parameters included dry matter (DM),
crude protein (CP), neutral detergent fiber (NDF), acid detergent
fiber (ADF) and crude ash. Samples were dried at 60°C for 48 h
and ground to pass through 1 mm screen. Contents of DM and CP
were determined using the proximate analysis '*. Concentrations
of ADF and NDF were determined using the detergent system °.

Results and Discussion
In the studied soils, pH was 7.18-7.79,

organic matter (%) 0.89-4.73% and electrical

S -
Forage species sSm P a0 ks ke meers;  conductivity (EC) 0.51-1.88 dS/m (Table 2)
Grasses Table 3 represents the concentration of
Bromus inermis 051 779 273 6.1 15.1 2.71 macro and micro elements in pasture plants.
Aegilops biuncialis Vis. 1.76  7.61 30.2 6.9 76.3 1.59 Among micro nutrients, Al (852.7 mg/ kg)
Legumes was found in greater amount in Trifolium
Vicia hybrida 1.40 7.76 4.9 8.8 133.9 4.70 ‘ X

Vicia hybrida L. 165 7.66 208 345 2075 221  campestre,while Medicago truncatula var.
Vicia mollis 1.53 772 69 123 186.9 3.98 truncatula contained lesser amount (44.75
Vicia palaestina Boiss 1.53  7.66 31.1 4.2 60.4 0.89 mg/kg) of Al. The concentration of zinc in
Vl.cz.a cracca L. subsp. Stenoph)'/lla 1.85 7.52 20.3 8.3 79.6 1.86 Vicia palaestina Boiss., Aegilops
Vicia sativa subsp. nigra var. nigra 1.57 749 205 65.0 1749 9.22 . L. . .. .

Vicia palaestina Boiss. 118 7.67 216 363 2095 238  biuncialis Vis., Vicia hybrida L., Lens
Trigonella mesopotamica 1.59 744 285 147  110.1 2.48 culinaris Medik. and Trigonella
Trigonella mesopotamica 142 776 304 4.2 60.4 0.89 mesopotamica was 27.84, 26.78,25.10,
Trifolium purpureum var. purpureum 123 754 1.1 89 1404 3.07 19.92 and 18.19 mg/kg, respectively (Table
Trifolium repens var. repens 1.62  7.59 28.2 15.6 142.6 3.05 3). Accumulation of mineral elements in
Trifolium tomentosum L. 141 7.65 6.0 8.2 151.2 4.73 ' . X
Trifolium campestre 1.58 7.51 26.7 143 1478 2.9 plants depends on soil properties,
Onobrychis gracilis 123  7.54 1.1 8.9 1404 3.07 cultivation, fertilization system and
On(;brychis crista-galli (L.) Lan 1.20  7.82 27.4 5 71.2 2.90 climate'”-'8. Morever, various p]ant Species
Medicago sativa 1.24  7.78 35.7 7.7 88.0 2.97 : 1

Medicago truncatula var. truncatula 1.39  7.40 2.6 11.8 164.1 1.68 have a dlfferep ¢t ability to accumulate
Medicago orbicularis (L.) Bart. 196 760 144 345 1566 197  clements,evenifthey are grown under the
Lathyrus cassius 124 778 357 77 880 297  same conditions "',

Hippocrepis unisiliquosa subsp. unisiliquosa  1.88 744  29.6 9.8 86.4 1.94 The concentration of boron in Trifolium
Astragalus hamosus 1.61 7.18 18.2 11.9  129.6 1.27 repens var. repens was in greater amount
Pisum sativum subsp. sativum var. arvense 1.51  7.67 8.9 7.2 152.5 4.32 (13.35 mg/kg), while lesser amount was
Lens culinaris Medik. 1.59 7.44 285 147  110.1 2.48 - > .

Cicer echinospermum P.H. Davis (Endemic) 147 770 15 936 1101  3.83  foundinBromus inermis (4.054 mg/kg).
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Table 3. Concentration of micro and macro elements (mg/kg) in the pasture plants.

Micro elements

Macro elements

Species B Cu Fe Mn Na Al Zn (f;i) P K Ca Mg
Bromus inermis 41 30 4341 287 1402 2285 117 1.3 4439 4127 8863 6792
Aegilops biuncialis Vis. 5.9 2.9 3554 239 2189 2537 268 1.5 530.1 6047 3059 602.0
Vicia hybrida L. 121 43 5850 2630 2595 3460 251 29 7423 9692 12690 1516
Vicia mollis 85 32 217.0 18.10 5536 1039 120 28 7208 7272 5788 969.5
Vicia palaestina Boiss. 9.5 4.1 8468 3439 328.1 699.0 278 28 7034 8799 11250 1459
Vicia cracca L. subsp. 58 26 3327 1530 169.9 1933 139 27 4273 5255 9669 1044
Stenophylla

Trigonella 109 3.03 7125 2061 147.6 5509 182 29 4494 6167 13640 1151
mesopotamlca

Trifolium resupinatum 95 35 3032 167 5840 2180 139 24 7245 9762 7549 1229
var. resupmatum

Trifolium campestre 119 45 1211 403 3105 8527 159 2.6 708.0 7473 11870 1728
Trifolium tomentosumL. 7.1 3.5 3441 18.1 5112 2404 109 2.0 691.1 5481 4877 1099
Trifolium purpureum 132 33 1956 148 2937 1624 128 2.1 7773 7819 7935 9374
Z:,’)f:rf’vum repens var. 134 39 4285 203 5352 3033 148 28 957.1 12310 13830 2285
Medicago truncatula 122 29 909 8670 199.1 448 99 25 5546 7350 5945 1005
var. truncatula

Medicago sativa 121 39 6185 251 1942 3825 118 28 6403 8488 13480 1277
Lathyrus cassius 74 29 4395 17.7 2050 3422 84 24 4111 5561 11430 9748
Hippocrepis unisiliquosa g 4 39 9793 297 3069 6494 119 2.1 3805 5395 7569 960.2
subsp. unisiliquosa

Astragalus hamosus 99 38 2269 125 3108 1548 156 1.6 8509 8927 7203 925.1
g"figéh’s crista-galli 45 53 3736 144 2447 2223 167 27 3835 4283 6087 7630
Pisum sativum subsp. 105 48 9432 3203 257.5 3448 129 2.5 5942 6596 9214 1344
sativum var. arvense

Lens culinaris Medik. 74 37 1837 2030 2466 1199 199 29 607.3 7552 10220 1338
%e)”l’]f:fto orbicularis 115 3.1 1821 1057 2950 1221 80 27 4456 5753 7471 923.0

Iron contents of the cereals were 434.1 and 355.4 mg/kg for
Bromus inermis and Aegilops biuncialis vis., respectively (Table
3). Iron contents of the legumes were found in greater amount in
Trifolium campestre (1211 mg/kg), Pisum sativum subsp. sativum
var. arvense (943.2 mg/kg), Vicia palaestina Boiss. (846.8 mg/kg),
Hippocrepis unisiliquosa subsp. unisiliquosa (779.3 mg/kg),
respectively. Lesser amount of iron was found in Medicago
truncatuta var. truncatula (90.94 mg/kg).

Manganese contents of the grasses were found in Bromus
inermis (28.68 mg/kg) and Aegilops biuncialis Vis. (23.99 mg/kg).
In legumes, the manganese concentration was found higher in
Trifolium campestre (40.26 mg/kg), Vicia palaestina Boiss. (34.39
mg/kg) and Pisum sativum subsp. sativum var. arvense (32.03 mg/
kg), respectively (Table 3), while lesser amount of manganese was
found in Medicago truncatula var. truncatula (8.670 mg/kg).

Soegaard and Weisbjerg *' reported that Mn, Cu, Zn and Fe
contents of Trifolium repens examined in the research were 51.4,
6.7,17.9 and 89.4 mg/g, respectively. Biologically, zinc plays a key
role in plants. Zinc containing enzyme include dehydrogenase,
superoxide dismutase, RNA polymerase and alkaline
phosphatase®. These zinc containing enzymes play integral role
in carbohydrate, protein and oxine metabolisms 7. On the other
hand, according to Juknevicius and Sabiene %, low Cu and Zn
accumulation in pasture plants could be their low plant availability
related to the soil pH fertilization.

In case of sodium, high concentration of the essential element
was recorded in Trifolium resupinatum var. resupinatium, Vicia
mollis, Trifolium repens var. repens and Trifolium tomentosum L.
(584, 553.6,535.2 and 511.2 mg/kg dry weight, respectively).

Table 3 represents the concentration of calcium, nitrogen,
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potassium, sodium, phosphorus and magnesium. Trifolium repens
var. repens showed 13,830 mg/kg dry weight of calcium which
was maximum among the samples examined. On the other hand,
most of the samples presented various concentration of potassium
in them and maximum concentration of the macro element was
recorded in Trifolium repens var. repens (12,310 mg/ kg dry weight).
Potassium contents of the other legumes were found in greater
amount in Trifolium resupinatum var. resupinatum (9762 mg/kg),
Vicia hybrida L. (9692 mg/kg), Astragalus hamosus (8927 mg/kg),
Vicia palaestina Boiss (8799 mg/kg), Medicago sativa (8488 mg/
kg), respectively (Table 3). Lesser amount of potassium was found
in Bromus inermis (4127 mg/kg) and Onobrychis crista-galli (L.)
Lam. (4283 mg/kg).

High soil potassium can have a negative effect on yield and
crop quality. In particular, low magnesium in grasses, when they
are the primary feed for cattle, can result in hypomagnesemia or
grass tetany. This is mainly a problem in pasture systems . Forage
crops have a high demand for phosphorus and potassium. High
phosphorus was recorded in Trifolium repens var. repens,
Astragalus hamosus, Trifolium purpuretum and Vicia hybrida L.
(957.1, 850.9, 777.3 and 742.3 mg/kg dry weight, respectively).
Lesser phosphorus was found in Onobrychis crista-galli (L.) Lam.
and Hippocrepis unisiliquosa subsp. unisiliquosa (383.5 and 389.5
mg/kg, respectively) (Table 3). Thus, it is critical that soil levels of
these nutrients be built up in preparation for growing forage plants.
Phosphorus and potassium are relatively immobile in the soil.
High stomatal K requirement is reported for photosynthesis 2.
It is known that P concentration is related to the rate of
photosynthesis, but it decreases the conversion of fixed carbon
into starch .
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Nutritional analysis of plants is reported in Table 4. Protein
value turned out to be high in Trigonella mesopotamica (18.44%),
Vicia hybrida L. (18.32%), Lens culinaris Medik. (18.13%) and
low in Bromus inermis (7.97%) (Table 4).

Crude ash values of these samples varied from 8.57 to 16.9%
being lowest in Onobrychis crista-galli and highest in Lens
culinaris Medik. (Table 4). The ADF of Bromus inermis (38.7%)
was much higher than in Trigonella mesopotomica (19.4%).

Dry matter content of Vicia cracca L. subsp. stenophylla
(50.37%) was higher than in Vicia palaestina (40.82%) (Table 4).
Animals consuming these forages would most likely require some
energy supplementation. ADF and NDF values determined in
Bromus inermis were higher than in other plants.

There are changes in nutrient element composition of plants as
a result of changes in botanical composition. Protein content in
Trifolium repens var. repens (17.79%) was higher than reported ».

Table 4. Wet and dry weight, dry matter (%), crude protein (CP), neutral detergent fiber (NDF), acid detergent

fiber (ADF) and crude ash contents of pasture plants.

Species Site Wet Dry % Dry % %o % %
) weight (g)  weight (g) matter CP ADF  NDF  Ash
Grasses
Bromus inermis Hilvan 830 370 44.58 7.97 38.7 56.1 11.1
Aegilops biuncialis Vis. Osmanbey 741.50 316 42.62 9.27 29.1 50.9 9.9
Village
Legume
Vicia hybrida Surug 518 75 14.48 1449 292 43.7 7.9
Vicia hybrida L. Bozova 338 97 28.70 18.32  26.2 319 147
Vicia mollis Surug 925 226 24.43 17.59 289 42.8 9.0
Vicia palaestina Boiss. Osmanbey 196 80 40.82 17.74  26.2 37.1 11.6
Vilage
Vicia cracca L. subsp. Germiis 270 136 50.37 16.76  25.2 37.0 13.1
Stenophylla Village
Vicia sativa subsp. nigra var. Osmanbey 150 40 26.67 16.74  26.6 476 13.1
nigra Village
Vicia palaestina Boiss. Siverek 310 84 27.10 16.78 255 325 13.9
Pisum sativum subsp. sativum Hilvan 655.5 215 32.80 1518 27.8 40.5 13.9
var. arvense
Trigonella mesopotamica Kizlar village 465 128 27.53 18.44 194 24.3 13.1
Trigonella mesopotamica Osmanbey 651.5 198 30.40 1425 302 328 139
Campus
Trifolium tomentosum L. Karakdprii 222 76 34.23 1271 35.6 48.0 8.65
Trifolium resupinatum var. Karakoprii 250 78 31.2 15.00 30.7 386 115
resupinatum
Trifolium resupinatum var. Hilvan 655.2 177 27.02 16.15 293 343 12.5
resupinatum
Trifolium campestre Bozova 186.9 70 37.46 16.17 259 344 174
Trifolium purpureum Birecik 141.8 38 26.76 13.06 21.6 46.7 10.8
Trifolium purpureum var. Birecik 142 38 26.81 1431 293 333 11.8
purpureum
Trifolium repens var. repens Hilvan 1341.9 242 18.03 17.79 237 28.4 14.8
Hippocrepis unisiliquosa Virangehir 3323 101 30.40 1296 247 404 103
subsp. unisiliquosa
Astragalus hamosus Kirlarbasi 960 245 25.52 9.93 27.0 377 111
Village
Onobrychis gracilis Hilvan 740 205 25.52 16.57 31.7 40.7  8.57
Onobrychis crista-galli (L.) Akziyaret 730 260 35.62 15.67  26.6 39.0 121
Lan
Medicago truncatula var. Osmanbey 388.2 103 26.53 15.68  27.6 373 9.84
truncatula Village
Medicago orbicularis (L.) Halfeti 300 90 30.00 16.86 272 374 8.92
Bart.
Cicer echinospermum P.H. Surug 151.4 51 33.70 14.63  26.1 343 11.5
Davis (Endemic)
Lathyrus cassius Osmanbey 375.5 116 30.89 14.78 315 40.1 10.2
Village
Lens culinaris Medik. Bozova 284 86 30.28 18.13 209 29.2 169
Medicago sativa Osmanbey 300 105 35.00 1738  29.6 35.1 13.9
Village
Hippocrepis unisiliquosa Siverek 332.3 101 30.40 1296 247 404 103
subsp. unisiliquosa
Astragalus hamosus Akcakale 960 245 25.52 9.93 27.0 37.7 11.1
Onobrychis gracilis Birecik 740 205 27.70 16.57 317 40.7  8.57
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Conclusions
In legumes, pH sensitivity is related primarily to the nitrogen
fixation process, thus the crop can suffer from nitrogen deficiency.
An ecological aspect of the role of nutrient elements is reflected
in the interaction of plants with environmental factors. Different
kinds of plants showed different order of nutrient elements.
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