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NUTRITIONAL STATUS OF OLIVE GROVES IN MAGNESIA (GREECE)-NUTRITION SURVEY

In 20 groves in Magnesia, a nutrition survey program was applied for 10 years, in order to investigated the nutritional content of leaf dry matter, in relation with productivity of olive groves. It was found that the best olive trees were in calcareous soils, in flat surfaces, with relatively younger age trees.

INTRODUCTION

The olive tree is a plant preferring calcium and potassium, growing on a wide variety of soils, either deep or shallow, even in well fertile hills. That widespread is evident in the olive cultivation in Magnesia (Greece). Magnesia is characterized by soils situated in a variable environment of geomorphology, and the climate is classified either in the orange zone (subtropical Mediterranean), toward the Aegean and in the zone of olives (Mediterranean plus Temperate, [START_REF] Papadakis | The agricultural climate of Greece[END_REF]. The nutritional status of trees depends significantly to field practices, particularly from fertilizing operations. In this paper, the nutritional status of olive groves is studied in relation to their productivity.

METHODS AND MATERIALS

The nutritional status of olive studied in Magnesia area, is based on dry matter content of the leaves (lamina+petiole) in N, P, K, Ca, Mg. The program in Magnesia was applied for 10 years (1974 to 1983) from Soil Mapping Institute of Larissa. Table-1, notes the geographical distribution of the olive groves and the basic characteristics of soils, referring to shallow ENTISOL or INCEPTISOL. Olive groves enumerated from1 to 16, are irrigated and those 17-20 are not irrigated (rain fed). They are edible varieties, grafted on olive seedlings, aged from 9 to 50 years, at the starting of leaf analysis program. Sampling of leaves made during the period of flowering and the estimation of yields of trees took place during the harvest.

The data was processed for statistical evaluation and using the test of TUKEY.
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RESULTS

In Table 2, the data of foliar analysis are listed, expressed as content on % of dry matter, and marked as averages data.

The average content of all groves in nutrients are: N = 1.67 %, P = 0.13, % K = 0,84%, Ca = 1,49%, Mg = 0, 20%

The average yield ( R ) of olive trees during the study are: R = 29,3 kg of fresh fruit per tree. Olive groves, enumerated 14 and 11, indicated respectively the maximum and the minimum average with 56,3 kg/tree and 14,7 kg/ tree. In a work conducted in southern Greece [START_REF] Yassoglou | Soil and leaf analyses of olive groves in Greece. 14th[END_REF], the average content of leaf nutrient, found as follows:  Sub-humid climates, N = 2 %, K =0,5%, Ca=1,7%, Mg=0.18%  Arid climates, N=1.9%, K=0,78%, Ca=1,3%, Mg=0.17% Several researchers, studying the problem of olive nutrition, (as in other plants), seek criteria based on balanced rates of elements, and the relationships formed, among the concentrations of various elements within plant tissues [START_REF] Gavalas | The nutrition of olive trees[END_REF][START_REF] Gonzales | Importance of nutritional factors for production of flowers and fruits in Manzanillo olive trees[END_REF][START_REF] Gonzales | The importance of potassium in the physiologica factors concerned in fruiting of olive[END_REF][START_REF] Mazvelos | Development of physiological equilibrium and their relationships with the metabolism of micro and macronutrients in olive trees[END_REF]). The linear correlations investigated between various criteria recommended by the literature and productivity of olive groves, showed the following significant correlations at 0.05 (*) and 0.01 (**) levels of significance, between the mean values of the following parameters:  among content of leaves in N and P : Positive (*)  among content of leaves in K and Mg : Positive (*)  among the productvity of trees and the content of leaves in Ca : Positive (**)  among the total content of leaves in T=N +P+K+Ca_Mg and the productivity of trees: Positive (**). The last linear correlation is described by the following equation regression: R = 41.8 x ( T ) + 151,3 ( r = 0,880 **), where T = N + P + K + Ca + Mg. Further investigation shows the existence of a positive linear correlation between total nutritional status of the trees and their productivity on an annual basis, r=0,500 (*) for the year 1977 and r = 0,570 (*) for the year 1978. The average content of Ca in leaves related positively and linearly with the average productivity of olive groves, should probably be attributed to the limestone preference of olive. The problem of plant nutrition as pedo-climatic, is complex [START_REF] Eryuge | Seasonal variation of nutrients contents in the leaves if olive variety from the Aynalik district[END_REF], and this study allows to discern only trends. Notwithstanding that, the statistical analysis indicates the sum of the concentration in nutrients in leaves as significant criterion of nutritional status olive grove. For all samples in that study, the average sum is T=4,3 %. The corresponding maximum and minimum noted in olive groves were found at gloves enumerated with s/n:14 is 4.72% and at s/n:11 is 3.90%. Statistical test, shows that there are significant differences (in the level 0.05), between values corresponding to averages of total nutrient content of the leaves. So based on the total content of leaf nutrient (T) and the yields of trees (R) two limit groups of groves are distinguished:  ( A): Improved category, including olive groves enumerated with: 14.15  (B): Degraded category. Includes groves with number: 11 and 12. The groves of Category ( A) are located in alluvial ENTISOL, almost flat lands enriched with CaCO 3 . The olive groves consist of trees aged 10-14 years at the starting of this study. The nutritional status of olive groves is characterized by the nutrition criterion (values of T) between 4.69 to 4.72 % and by the productivity (R) from 54,0 to 56,3 kg / tree. The available K (exchangeable + water soluble), in these groves is always > 105 ppm. The groves of class (B), located on slopes ENTISOL not containing CaCO 3 in surface, consist of trees aged over 50 years. Also, they are characterized by the following sizes: T = from 3.9% to 4.04 % , R = from 14,7 to 18,6 kg / tree. Available K is <80 ppm. Based on the above criteria, the average nutrient content of plant tissues, and the average productivity of olive groves were found as follows: Irrigated: T=4.37%, R =31,16kg/tree, Rainfed:T=4.12%, R =21,65kg/tree Table ( 2 Τ= N+P+K+Ca+Mg, (1): R = Grove's production

The positive linear correlation between the average content of the leaves in K and Mg, shows no apparent competition. This should probably be attributed to the low content of soil in K. But there' isn't any systematic problems of K deficiency. In most groves the available K is always <80 ppm. Regarding the content of soil P is low in all cases, P (OLSEN) is <5 ppm, but the needs of our sample seems warranted. The levels of P in the dry matter of leaves in different territories are not making substantial differences. But in calcareous soils, the fixing P phenomena occurred, with consequences for plants of olive (KhoIi et al. 1979). The Spanish direction, (Gavalas 1878), adopted the sum of percent content N+10P+K, as a criterion for assessing the nutrition category of olive groves.

According to this criterion, the groves in our sample are, always placed outside the area of excellent nutrition. The groves enumerated 14 & 15, belonging to the improved class (A), are placed at a limit area.

CONCLUSIONS

The study of the nutritional status of 20 groves in Magnesia , showed that the total content of Leaf of T = N + P + K + Ca + Mg, is statistically with significant correlation, compared to the productivity of olive groves.

According to this criterion, the improved groves in terms of productivity, are characterized by means values of T, ranging from 4.69 to 4.72 %, and average annual productivity (R) from 54,0 to 56,3 kg/tree, in fresh fruit.

The degraded groves, are respectively characterized by T, ranging from 3.9 to 4.04 % and R, from 14,7 to 18,6 kg / tree The general characteristics of olive groves in accordance with these criteria, indicate better conditions of nutrition and productivity, for groves locating in the small slopes, containing calcareous minerals, and of lower age.

Conversely, olive groves, with inferior nutrition and productivity, are in increased slopes, in the absence of CaCO 3 and with poorer content of available K, even when the age of the trees is more than 50 years. The literature notes and other general characteristics of soil, and even climatic conditions, associated with particular nutrition problems as color, gradient, altitude, (Sierra et al.1974); moreover, in years of extreme drought, trees show chlorosis, according to [START_REF] Matar | Diagnosis and control of lime induced chlorosis on olive trees grown under dry farming conditions by iron chelates[END_REF]).

  ) : Average % composition of dry matter of the leaves

Table ( 1

 ( ):General properties of soils

		Texture	CaCO 3		Organic	
	s/n	of soil	(%)	pΗ	Matter	location
					(%)	
	1	SL	10,5	7,7	3,1	Agios Lavrentios
	2	SL	1,3	7,7	1,9	Agios Lavrentios
	3 4	SL L	2,9 2,6	7,9 7,6	1,4 , 2,8	Agios Lavrentios Ano Lehonia
	5	SCL	0	7,4	1,9	Ano Lehonia
	6	SCL/L	traces	7,9	2,3	Ano Lehonia
	7	SCL	0,4	7,7	1,9	Ano Lehonia
	8	L	1,5	7,7	2,3	location Ano Lehonia
	9	SCL	2,1	7,7	1,5	Kato Gazea
	10	L	0,8	7,7	2,3	Kala Nera
	11	SCL/L	0	7,1	2,1	Kala Nera
	12	SCL	0	7,2	1,7	Kala Nera
	13	SCL/L:	0	7,1	2,3	Agios Vlassios
	14	S ι L	4,2	7,0	1,4	Platanakia Almyrou
	15 16	SCL/SL CL/SCL 0 2,3	7,3 6,5	1,7 , 1 , 1	Platanakia Almyrou Maloula
	17	SL	0	5,8	1,7	Itia Pteleou
	18	SL	0	5,9	1,5	Pteleos
	19	SCL	0	6,0	1,5	Achilleio
	20	SCL	0	5,9	1,5