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ABSTRACT

The Valencia orange orchards established onsoils of low fertility in the Northwest region d Parana Sate, Brazil,
have showed symptoms of Mg deficiency and reduced fruit yields. The objedive of this gudy was to verify the
relationship between yield with soil and leaf nutrients during 199697 gowing season. Two sites of low and high
productivity were seleded in seven orchards. Leaf and soil samples (fertili zed rows andinterr ows) were mlleded in
1996.The results showed that the dtrus yields were negativey related with soil Mg/K and Ca+Mg/K ratios in the
fertili zed rows, andfruit weight positivey ocorrelated with leaf Zn in the low productivity orchards. The fruit weight
was positively related with leaf Ca andsoil Ca in the fertili zed rows of the high productivity orchards. The results
suggested an adequate lime and K fertili zation managements in the fertilized rows, as well as an adequae Zn

supgy.
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INTRODUCTION

In the last yeas, orange planting hes increased in
Paran& State, Braazl, totaling an areaof 13,001 ra
(SEAB, 1999. Abou 50% of the dtrus orchards
were established in the Northwest region d the
State. This region represents 15% of the total area
of the State of Parana and presents il s originated
from Caiud sandstone with low addity and
fertility (Fidalski, 1997). After five harvests, swed
orange trees (Citrus snensis (L.) Osbed) showed
symptons of nutritional unbalanced, such as Mg
deficiency and reduced fruit size Many orchards
produced lessthan 800 boes (40.8 kg eat ore)
of fruit per hedare, which is considered to be low
enoughfor an ecnamic productionin Parana

The first nutritional survey of citrus condwcted in
the State of Parana (Fidalski & Auler, 1997
showed that lime aplied at planting time (1989
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91) increased soil Ca and Mg levels in the first
harvest (199293 gowth season), but there was a
deaesse dterwards. In 1996 the soil base
saturation (Ca+rMg+K/CECx100 was abou 40%,
alevel similar to the planting time and insufficient
for an emnamic dtrus crop poduwction. In this
yeda, the soil chemicd analysis of the fertili zed
rows $owed high addity and low Ca and Mg
contents as compared to the interrows. The foliar
analysis reveded an adequate suppdy of N, P and
K, and Hgh nuritional deficiencies of Ca, Mg and
Zn. It is concluded that nutritional problems of the
citrus orchards are related to inadequate supgy of
Ca, Mg and Zn.

The objedive of this dudy was to verify the
relations among Valencia orange yields with soil
and led nutrients during 199697 gowing season,
in soils originated from Caiua geologicd
formation d the State of Parana.

This dudy was caried ou during 199697
growing season in the Northwestern Parand,



Braal, between coordinates 22°30°-23°30°S and
52°00-53°00W. The orchards were locaed at
Paranavai, S& Jodo do Caiua, Alto Parana,
Mandaguaqi, Florai, Amapord and Planaltina do
Parang, all within a50 Km radius of Parana Citrus
Indwstry from Paranavai. The soils were Red Dark
Latossol and Podzolic with sandy texture and low
fertility to depth of 20 cm (EMBRAPA, 1984
Fidalski, 1997).

Two sites were chosen in seven Vaencia orange
orchards on Rangpu lime roatstock with 57 yeas
old. These sites were studied before by Fidalski &
Auler (1997). It was sowed hedthy plants, and
the fertilizers and lime had been used following
the remmmendations by GPACC (1994. The
yield datas harvest 199596, reported by Parana
Citrus orange juice indwstry at Paranavai, were
employed to seled the sites with low and hHgh
productivity. Orchard productivity was estimated
by the number of boxes with 408 kg fruit per
hedare, equivalent to yields of 357 trees in a
planting spadng d 4 mx 7 m.

The soil samples were mleded in the fertili zed
rows and in the interrows to a depth of 20 cm in
eadt site. Ten soil subsamples were taken per site
and they were cmmpasited to oltain a sample for
analysis. Plant nutrition was evaluated by
colleding the third and fourth leares from fruiting
branches in four quadrants of ten plants in eat
site (eighty leares per sample). Soil and led
samples were mlleded in eat site of low and
high poduwctivity during May-Jduly 1996
following the recommendations by GPACC
(1994. The soil and led samples were anayzed
by reguar methods used by the Agronamic
Ingtitute of the State of Parana (Pavan et al., 1992
Miyazava et al., 1992. The number of fruit boxes
per hedare and mean fruit weight were dso
measured in 1997 ly the Parané Citrus Industry.
The soil and led nutrient chemicd analysis were
related to the number of fruit boxes per hedare
and mean fruit weight. Data were analyzed using
Peason correlations (SAS, 1990.

Table 1. Average soil chemicd charaderistcs in Valencia orange orchards of low and high productivity, in the

fertili zed rows and interrows

Steproductivity pH-CaCl, Al  H+Al Ca Mg K CEC VvV cd mg® k@
mmol . dn> %
Fertilized rows
Low 4,8 0,6 288 10,6 5,6 2,7 47,6 395 223 119 52
High 49 0,9 284 104 6,2 16 46,6 394 225 135 34
Interrows
Low 54 0,3 24,1 12,1 81 16 45,9 46,3 257 17,3 3,2
High 5,2 0,5 250 11,6 6,9 09 445 430 257 152 21
) @ (€) @ () ®)
Adeguated leves >90 > 20 > 50,0 >40,0 >10,0 <50

@ Cation saturation (Ca, Mg or K/CEC)x100, @ Quaggio (1996); ® Boaretto et al. (1996; ¥ GPACC (1994; ©

Malavolta & Prates (1994.



RESULTSAND DISCUSSION

The soil pH, H+AI, Al, Ca, Mg, caion exchange
cgpadty (CEC), base saturation (V) and Ca and
Mg saturation dd na show difference between
stes of low and hgh poductivity of Vaencia
orange orchards (Table 1). Only the soil K content
showed dfference between two sites (Table 1).
Thelevels of soil K content andthe K saturationin
the CEC in the fertilized rows of the low
productivity orchards, were higher than the aiticd
valuers of 2 mmol. dm™® and 3%, respedively, for
citrus produwction in Brazl (Quaggio, 1996
Maavolta& Prates, 1994).

The atrus yield was not correlated with a single
soil nutrient content, but was correlated with
Mg/K and CatMg/K ratios in the fertilized rows
of the low productivity orchards only (Fig. 1).
Quaggo (1996 showed that excess of K
fertili zation deaeased citrus yield in the State of
S8o Paulo. For the Nortwestern region d Parand,
it has been foundthat Ca nutrition increased citrus
yield in soils originated from Caiu& geologicd
formation (Fidalski et al., 199%). It is also
posshble that Ca and Mg upake by plants may be
reduced due to the high concentration d soil K in
the fertilized rows (Table 1). This hypathesis is
suppated dwe to the strong antagorism among
these three céions (Ca, Mg and K) observed in the
soilsfor Fidalski et al. (199%, b).

Relationship analysis (Fig. 2) showed that the fruit
weight was positively related with led Zn in the
low productivity orchards, while in the high
productivity orchards the fruit weight was

positively related with led Ca and soil Ca in the
fertili zed rows. The fruit weight did na correlated
with led K of low and high productivity orchards,
R = 0,19NS and R = 0,18NS, respedively. The
high K in the fertlized rows and led Zn
deficiency in the low productivity orchards
(Tables 1 and 2, were asaumed to be the main
nutritional fador in reducing fruit size This is
suppated by the works pubished by Maavolta &
Violante Netto (1989, Quaggio (1996, Fidalski &
Auler (1997, and Fidalski et al., (199%, b).

® Mg/K - Low (R=-0,77%

0 Mg/K - High (R = -0,15NS)

® Ca+Mg/K - Low (R=-0,77%
© Ca+Mg/K - High (R=-0,17NS)
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Figure 1. Relationship between yield with caion ration
in the fertilized rows of the low and high prodictivity
orchards. NS and * denote not significant and
significant at P < 0.05,respedively.

Table 2. Average leaves nutrients concentrations in Vaencia orange orchards of low and high productivity, in
relation to the adequate levels from May/July (Maavolta & Prates, 1999.

Site productivity N P K Ca Mg S Zn B Cu Mn Fe
gkg' mgkg*

Low 24,8 1,3 15,6 32,3 2,8 3,6 18,2 71,3 79,6 62,0 2183

High 25,6 1,3 16,4 331 2,6 35 17,7 66,9 933 68,9 156,2

Adeguate levels 22,0 1,1 10,0 30,0 2,0 2,0 250 60,0 10,0 25,0 150,0




The visual deficiency symptoms of Mg olserved
in orange orchards in the Nortwestern Parana may
be related with the antagonism among Ca, Mg and
K on citrus nutrition (Fidalski & Auler, 1997,
Fidalski et al, 199%, b). Considering these three
cdions, the Mg is considered to be the first
nutrient that shows g/mptoms of nutritional
unbalanced in citrus (Malavolta & Violante Netto,
1989. For the low prodictivity orchards it is
posssble that the norma yealy applicaion o
minera fertili zation (N, P and K) assciated with
low lime frequency incressed leading o basic

cdions in the fertilized rows, spedaly Mg
(Fidalski & Auler, 1997 (Table 1).

The results of this citrus nutritional survey showed
nutricional problems associated with Ca, Mg and
Zn in the low productivity orchards. Similar
results have been reported for the dtrus orchards
in the Nortwestern part of Parana (Fidalski &
Auler, 1997. The results of the present work
suggested the need for an adequate lime and K
fertili zation managements in the fertili zed rows, as
well as an adequate Zn suppy.
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RESUMO

Os pomares de laranja Vaéncia (Citrus snensis
(L) Oshe) estabeleddos em solos de baixa
fertilidade da regido naoeste do Parana, tem
apresentado sintomas de desequilibrio nuricional,
principalmente deficiéncia de Mg e reducédo da
producédo e do tamanho da frutos. O objetivo
deste trabalho foi verificar as relagdes da produgéo
e peso daos frutos com os nutrientes das folhas e do
solo de sete pomares de laranja Vaéncia na safra
de 199697, em talhdes de produividade inferior e
superior. Em 1996 foram coletadas amostras de
folha e de solo nas faixas de alubacéd® e nas
entrelinhas. Os resultados mostraram que a
produgéo de frutos correladonouse
negativamente cm as relagdes dos caions Mg/K e
CatMg/K do solo das faixas de aubac® dcs
pomares de baixa produividade € o0 peso dcs
frutos, correladonouse positivamente @m 0s
teores foliares de Zn. Nos pomares de
produividade superior, o peso dcs frutos
correladonouse positivamente @wm os teores de
Ca das folhas e do solo nes faixas de alubacé.
Estes resultados sigerem um manejo adequado da
cdagem e da aubac® pdaasdca nas faixas de
adubac® dcs pomares de baixa produividade e
um adequado suprimento de Zn.
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