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ABSTRACT - GraftedCoffea arabicd. plants were grown hydroponically in a greenhouse for an evaluation of their nutritional
efficiency under the influence of different rootstocks. Fbuarabicagenotypes were used as scions: 'Catuai Vermelho IAC 15',
'Oeiras MG 6851', and lines H 419-10-3-1-5, and H 514-5-5-3. The three latter are cultivars resistartiémtibheia vastatrix
pathogen of the orange rust. Rootstocks were three genotypgesffea canephor#®ierre et Froenher: Apoatd LC 2258,
Conilon, and Robustéo Capixaba (Emcapa 8141), and@nrerabicagenotype: Mundo Novo IAC 376-4. Rootstocks Apoata

LC 2258 and Mundo Novo IAC 376-4 were outstanding. Cultivars Conilon and Robustao Capixaba did not increase the
nutritional efficiency of the scions. ‘Oeiras’ and H 419-10-3-1-5 had considerable nutrition efficiency when used as non-
grafted plants.
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INTRODUCTION In crops such as fruits, where grafting has been studied in
some detail, countless studies have shown up the positive
Nutritional requirements and plant growth vary accordingnfluence of grafting on uptake and mineral composition
to species and cultivar (Martinez et al. 1993, Fageria 1998k conomides 1976, Lima et al. 1980, Genti 1985). A study
depending on the efficiencies of nutrient uptake (Duncan ang; Albicheque and Bohnen (1998) into the macronutrient
Baligar 1990, Sands and Mulligan 1990, Swiader et al. 1994)ptake by hydroponic grape plants via rootstocks reported
translocation (Li et al. 1991), and use (Siddiqi and Glass 198dignificant differences in the mineral concentrations of one
Sands and Mulligan 1990). and the same cultivar grafted onto different rootstocks.

Several mechanisms related to morphologic and Although nutrition of coffee plants is a well-documented
physiological plant characteristics contribute to an efficierdubject, articles that deal with grafted coffee are still rare. A
nutrient use, such as: an extensive root system (to enable #hedy into the effect of grafting on mineral nutrition of coffee
exploitation of a great soil volume); a close relation betweereported that the use of genotype Catimor as rootstock
roots and canopy; the ability of the root system to modify thprovided phosphorus and potassium increases in the leaves
rhyzosphere (to cope with low nutrient levels); a high uptakef the cultivars Mundo Novo and Caturra, when compared to
or nutrient use efficiency; capacity to maintain a normahon-grafted plants (Alves 1986). In a grafting experiment
metabolism when nutrient contents in the tissues are low; amdth Coffea arabicalL. on C. canephoraPierre et Froenher
a high photosynthesis rate (Fageria and Baligar 1993). and onC. congensi$roenher progenies, grafted plants were
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found to have higher potassium and lower manganese |lgahfted onto the rootstock seedlings at the cotyledon stage as
contents than the non-grafted ones (Fahl et al. 1998Jescribed by Moraes and Franco (1973). Grafted and non-grafted
Figueiredo et al (2003) studied nutrient translocation in grafteskedlings were transplanted to new boxes with sand and placed in
seedlings of seven coffee cultivars, and verified that rootstoekwet chamber for 12 days. The seedlings were then retransferred
Apoatd 2258 did not influence phosphorus and calciuno the nursery. After 15 days, uniform and vigorous seedlings

translocation in any of the analyzed cultivars, although iwere transplanted to cylindrical three-liter plastic pots filled with

restricted manganese translocation. sand (one seedling per pot). In a modified procedure of Martinez

The objective of the present study was to compare the eﬁe‘@POZ)' the substratum sand had been sieved, washed, and treated
of different rootstocks on the nutritional efficiency 0fwith commercial HCI to purify the material. After soaking in
hydroponic young coffee plants for nitrogen, phosphorus arfdCL for 24 hours, it had been washed repeatedly to eliminate
potassium. any remaining H and adjust the pH to 6.

Subsequent to an acclimatization period, the plants were

transferred to a greenhouse with a 50% sunlight reduction screen.

MATERIAL AND METHODS
A modified Clarck (1975) nutrient solution was used, with

The experiment was carried out in a greenhouse of thée following macronutrient concentrations (mmof):
Universidade Federal de Vigosa (UFV), Minas Gerais Stat&,.7 NbNOg; 1.0 bNHy; 0.1 P; 2.4 K; 1.2 Ca; 0.6 Mg, and 0.7 S.
Brazil, using the circulant method of nutritive solution, and san@he modified micronutrient solution contained (i1 mof)L19 B;
as substratum. 0.5 Cu; 40 Fe; 7.0 Mn; 0.09 Mo, and 2.0 Zn.

Sixteen different combinations of scions and rootstocks, and The experiment was set up in a complete randomized block
four non-grafted controls, were tested in this experiment. Fouwesign with 20 treatments (16 rootstock/scion combinations plus
Coffea arabical. genotypes were used as scions: the cultivarour non-grafted plants, shown in Table 1) in four replications.
Catuai Vermelho IAC 15 and Oeiras MG 6851, and the breedingontrasts, with Student’s t test at a probability of 5%, were used
progenies H 419-10-3-1-5 and H 514-5-5-3. They were also uséal compare pairs of means, each pair formed by the grafting
as non-grafted control plants. All but the first genotypes carriecbmbination and its respective non-grafted control. Data were
genes for resistance ttemileia vastatrixBerk. et Br, pathogen analyzed with software GENES (Cruz 2001).
of coffee rust. Four genotypes were used as rootstocks: ‘Apoata Two liters of nutrient solution were poured into each pot. A
IAC 2258’ (C. canephoraresistant toMeloidogyne incognita % inch tube was attached to the perforated bottom of the pots to
nematode), ConillonG. canephoracollected in Muriaé, MG), collect the drained off nutritive solution and transport it to the
‘Emcapa 8141’ C. canephoraalso called ‘Robustdo Capixaba’), .,jector recipient Twice a day, the solution was manually returned
and ‘Mundo Novo IAC 376-4'C. arabicg. to the pot, after completing the volume lost by evapotranspiration

Seeds of all genotypes were germinated in small boxes witlh two liters with de-ionized water. Nutrient solution
sand, in the nursery, for 70 days. Then, the coffee scions werencentrations were multiplied 1.5, 2.5, and 3.0 fold, after 30,

Table 1. List of grafting combinations in coffee seedling genotypes

Grafting combination (scion/rootstock) Text identification
Catuai Vermelho IAC 15/Apoata LC 2258 Catuai/Apoaté
Catuai Vermelho IAC 15/Conilon Muriaé 1 Catuai/Conilon
Catuai Vermelho IAC 15/Mundo Novo IAC 376-4 Catuai/Mundo Novo

Catuai Vermelho IAC 15/EMCAPA 8141
Oeiras MG 6851/Apoata LC 2258
Oeiras MG 6851/Conilon Muriaél
Oeiras MG 6851/Mundo Novo IAC 376-4
Oeiras MG 6851/EMCAPA 8141

H 419-10-3-1-5/Apoata LC 2258

H 419-10-3-1-5/Conilon Muriaél

H 419-10-3-1-5/Mundo Novo IAC 376-4
H 419-10-3-1-5/EMCAPA 8141

H 514-5-5-3/Apoatad LC 2258

H 514-5-5-3/Conilon Muriaél

H 514-5-5-3/Mundo Novo IAC 376-4

H 514-5-5-3/EMCAPA 8141

Catuai/EMCAPA
Oeiras/Apoata
Oeiras/Conilon
Oeiras/Mundo Novo
Oeiras/[EMCAPA

H 419/Apoata

H 419/Conilon

H 419/Mundo Novo
H 419/EMCAPA

H 514/Apoata

H 514/Conilon

H 514/Mundo Novo
H 514/EMCAPA
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60, and 90 days. Daily adjustments with NaOH maintained thd 514-5-5-3/Apoatd, and H 514-5-5-3/Mundo Novo,
pH at 5.5 £ 0.5. Whenever the electric conductivity reachedompared to the controls of Catuai 15 and H 514-5-5-3
60 + 10% of the initial one, the solution was replaced. (Table 2). These three combinations, mainly H 514-5-5-3/

Data were collected 170 days after the experiment had beé’?o.a_té and H_514'5'5__3/ Mundo NOVO} presented a higher
installed in the greenhouse. The plant was then cut up in roopslft“t'onal efficiency owing to equal or higher values than the

stem, and leaves, the samples washed with demineralized Wa{grsy.pective controls in the following characteristics: nitrogen
dried under a fan at C until constant weight was achieved,rOOt uptake efficiency (NRUE); nitrogen transport efficiency
and the biomass of every part evaluated. The dry plant tissu@éTE); total nitrogen content (TNC) (Table 2); root dry matter

were ground in a Wiley mill. The samples for N determinatioNVeight (RW); and Ca‘nopy dry.ma.tter Weight (CW) ('~I'able. 5).
underwent sulphuric digestion, which was assessed b e NUE of the grafting combinations Oeiras/Apoaté, Oeiras/

turbidimetry, using the reagent of Nessler (Malavolta et al. 1997 _onilon, Oeiras/Emcapa 8141, H 419'10'3'1'5@0””0”‘
To determine P and K, the samples were subjected 419-10-3-1-5/Emcapa 8141, and H 514-5-5-3/Conilon was

nitricoperchloric digestion (Johnson and Ulrich 1959) and, basesdgnlflcantly reduced, compared to the respective controls.

on the obtained extracts, the P content was determined by Qeiras and H 419-10-3-1-5 were not benefited by grafting
turbidimetry (Malavolta et al. 1997), and K by the flame emissiofh relation to the NUE. Parallel to significantly higher values

spectrophotometry method. Based on the dry matter and plagt the NRUE for the combination Oeiras/Emcapa 8141 and
nutrient contents, the following indices were obtained: a) nutrieffigher NTE for the combinations Oeiras/Conilon, Oeiras/

use efficiency = (total dry matter yieRdjtotal plant nutrient) Emcapa, and H 419-10-3-1-5/Conilon, we observed
(Siddigi and Glass 1981); b) uptake efficiency = (total planjgnificantly lower values of the TNC (Table 2), RW and CW

nutrient content)/( root dry matter) (Swiader et al. 1994); c) andrable 5), compared to controls. This confirms the statement
translocation efficiency = 100 x (nutrient content in the aeriahat Oeiras and H 419-10-3-1-5 were not favored by grafting,
part)/(total plant nutrient content) (Li et al. 1991). and therefore, efficient as controls.

lannini (1984), who studied grape rootstocks, observed that

RESULTS AND DISCUSSION these presented a great variation in vigor, as a result of the
different nutritional requirements, since their roots were
selective in ion uptake from the soil solution. Therefore, the
According to the contrasts between means for an evaluatigenetic variability of rootstocks may be the main cause for a

of the nitrogen use efficiency (NUE), significant NUE increasegreater or smaller nitrogen use efficiency. In studies conducted
were observed in the grafting combinations Catuai 15/Apoatlly Correia et al. (1983), the cultivar Mundo Novo was more

Nutritional efficiency of nitrogen

Table 2. Nitrogen use efficiency (NUE), nitrogen root uptake efficiency (NRUE), nitrogen transport efficiency (NTE)
and total nitrogen content (TNC) of the non-grafted control and grafted genotypes, in nutritive solution

Contrasts NUE NRUE NTE TNC
g°> mg* mg g* % mg plant*
Catuai (control) 0.13 166.18 74.01 174.42
vs Catuai/Apoata 0.21 133.38 72.14 150.34
vs Catuai/Conilon 0.09 201.80 8432 111.24
vs Catuai/Mundo Novo 0.15 160.04 71.39 208.30
vs Catuai/EMCAPA 0.08 159.20 76.84 130.61
QOeiras (control) 0.21 152.24 72.09 260.16
vs Oeiras/Apoata 0.14 147.67 76.52 137.75
vs Oeiras/Conilon 0.07 169.53 82.29 104.33
vs Oeiras/Mundo Novo 0.18 163.06 70.20 262.19
vs Oeiras/EMCAPA 0.07 195.55 84.67 106.71
H 419 (control) 0.16 184.40 75.08 185.07
vs H 419/Apoata 0.15 148.32 70.75 12112
vs H 419/Conilon 0.06 170.31 82.92 82.07
vs H 419/Mundo Novo 0.18 159.11 72.28 228.59
vs H 419/EMCAPA 0.06 202.71 81.31 110.40
H 514 (control) 0.12 174.12 75.18 162.25
vs H 514/Apoata 0.72 141.14 74.61 192.84
vs H 514/Conilon 0.05 186.56 81.80 68.35
vs H 514/Mundo Novo 0.19 184.19 74.62 260.89
vs H 514/EMCAPA 0.07 192.00 82.60 104.71

* Significant at 5% probability, by t test.

94 Crop Breeding and Applied Biotechnology 4:92-99, 2004



Comparison of nutritional efficiency among hydroponic grafted young coffee trees for N, P, and K

efficient at N utilization than Catuai. Several studies in oth@espective controls significantly in this nutrient uptake.
crops show the differential behavior between the species However, the combinations Catuai 15/Emcapa 8141, Oeiras/
cultivars of the same species in nitrogen uptake and utilizati@®onilon, Oeiras/Emcapa 8141, H 419-10-3-1-5/Apoaté,
(Fageria and Barbosa Filho 1982, Wuest and Cassman 1994)419-10-3-1-5/Conilon, H 419-10-3-1-5/Emcapa 8141,
Furlani et al. (1986), who evaluated the differential behavidd 514-5-5-3/Conilon, and H 514-5-5-3/Emcapa 8141 reduced
of rice breeding lines in nitrogen uptake and utilization fronthe nutrient uptake in relation to the controls. For the
nutritive solution, verified that the differentiation among plantsharacteristic phosphorus translocation efficiency (PTE), no
was, mainly, due to the N use capacity, with variation in thgrafting obtained satisfactory increases in nutrient
total dry matter. translocation to the aerial plant parts (Table 3).

The higher metabolic efficiency of the scions studied here The increase of the PUE in the treatments Catuai 15/
may be a consequence of the nitrate enzyme reductase activiipoatd, and H 514-5-5-3/Apoatd may be due to the greater
resulting in a higher nitrogen use efficiency. According tanetabolic efficiency of these grafting combinations, compared
Purcino et al. (1994), this enzyme regulates the N metabolismith their respective controls. This data can be observed in
and reduces nitrate to ammonium for the incorporation intthe variables PRUE, PTE, total phosphorus content (TPC),
organic compounds of the root system and canopy. TH®@able 3), and dry matter (Table 5). According to the results,
increase of the enzymatic activity in roots can be harmful fahere were no significant increases in uptake efficiency,
plants, since the energy demand for nitrogen assimilation iranslocation, and content of the studied plants. Therefore,
the roots is somewhat higher than in the leaves. This can leth@ improvements in plant growth and the higher dry matter
to competition for the available carbohydrates between growfitoduction must have been engendered by internal plant
and nitrogen assimilation in the root system (Carelli and Fahl 199%3.ctors, which are neither morphological nor physiological,

but possibly a higher metabolic efficiency.

Nutritional efficiency of phosphorus The greater P use efficiency can be an important factor

When evaluating phosphorus use efficiency (PUE)ynder restricting conditions for this mineral, since the plant
genotype Apoatd, used as rootstock, was observed to offayuld produce more requiring less of this nutrient. Alves
improvements of 82.8% and 58.5% in nutrient use, in th@986) studied grafting effects on mineral nutritionGufffea
combinations with Catuai 15 and H 514-5-5-3, respectivelgrabica and observed that Catimor as rootstock provided
while the other grafting combinations did not obtain significanincreases of 31% in the P leaf contents of Mundo Novo and
differences (Table 3). Regarding the characteristic phosphorGsturra, demonstrating that rootstocks can alter the nutritional
root uptake efficiency (PRUE), no grafting surpassed thefficiency of coffee plants.

Table 3. Phosphorus use efficiency (PUE), phosphorus root uptake efficiency (PRUE), phosphorus transport effi-
ciency (PTE) and total phosphorus content (TPC) of the non-grafted control and grafted genotypes, in nutritive solution

Contrasts PUE PRUE PTE TPC
g° mg* mg g* % mg plant*
Catuali (control) 3.02 7.12 76.07 7.46
vs Catuai/Apoata 5.53 6.04 77.94 7.17
vs Catuai/Conilon 3.18 6.03 76.73 3.81
vs Catuai/M. Novo 3.04 7.67 76.71 10.01
vs Catuai/EMCAPA 3.87 3.34 63.76 2.88
Oeiras (control) 4.37 7.11 78.20 12.31
vs Oeiras/Apoata 3.00 5.30 75.27 479
vs Oeiras/Conilon 3.71 3.13 72.17 1.94
vs Oeiras/M. Novo 4.21 6.99 77.58 11.29
vs Oeiras/EMCAPA 3.31 4.01 76.90 2.19
H 419 (control) 3.23 8.80 80.25 8.97
vs H 419/Apoata 3.88 4.83 76.57 5.32
vs H 419/Conilon 3.07 3.23 73.00 1.60
vs H 419/M. Novo 3.75 7.67 77.73 11.20
vs H 419/EMCAPA 3.41 3.60 73.39 1.99
H 514 (control) 2.58 7.81 75.18 7.29
vs H 514/Apoata 4.09 7.42 83.70 10.38
vs H 514/Conilon 2.37 3.95 76.00 1.45
vs H 514/M. Novo 3.93 8.80 80.09 1266
vs H 514/EMCAPA 3.47 3.64 74.23 1.99

" Significant at 5% probability, by t test.
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Table 4. Potassium use efficiency (KUE), potassium root uptake efficiency (KRUE), potassium transport efficiency
(KTE) and total potassium content (TKC) of the non-grafted control and grafted genotypes, in nutritive solution

Contrasts KUE KRUE KTE TKC
g* mg*! mg g* % mg plant*
Catuai (control) 0.23 93.77 69.96 98.71
vs Catuai/Apoata 0.21 136.01 74.15 153.36
vs Catuai/Conilon 0.13 145.13 77.43 81.07
vs Catuai/M. Novo 0.25 94.60 69.70 123.09
vs Catuai/EMCAPA 0.15 90.13 69.44 74.28
Oeiras (control) 0.33 93.84 69.71 164.05
vs Oeiras/Apoata 0.17 125.03 73.74 111.92
vs Oeiras/Conilon 0.13 97.59 74.47 59.98
vs Oeiras/M. Novo 0.29 100.76 70.87 161.30
vs Oeiras/EMCAPA 0.12 114.26 78.03 62.30
H 419 (control) 0.25 113.81 74.28 116.13
vs H 419/Apoata 0.17 98.75 73.16 107.49
vs H 419/Conilon 0.09 108.57 74.97 51.96
vs H 419/M. Novo 0.29 99.46 70.65 144.61
vs H 419/EMCAPA 0.11 111.83 75.75 61.08
H 514 (control) 0.20 102.70 71.33 94.72
vs H 514/Apoata 0.26 114.22 74.50 158.50
vs H 514/Conilon 0.09 110.67 77.16 40.16
vs H 514/M. Novo 0.31 115.79 74.15 162.92
vs H 514/EMCAPA 0.12 104.64 73.98 56.99

* Significant at 5% probability, by t test.

For Gerloff and Gabelman (1983), the greater use efficien®eiras/Apoaté, Oeiras/Conilon, Oeiras/Emcapa 8141, H 419-
may be consequence of the lower phosphorus demand fd-3-1-5/Apoaté, H 419-10-3-1-5/Conilon, H 419-10-3-1-5/
biochemical plant reactions, of the higher redistribution of thEmcapa 8141, H 514-5-5-3/Conilon, and H 514-5-5-3/
nutrient to growth points, or of a more intensive mobilizatiofEmcapa 8141 presented an inferior KUE to the respective
of P stored in cell vacuoles. Albichequer and Bohnen (1998)¢pntrols. In relation to the variable potassium root uptake
in an evaluation of the P uptake, translocation, and usdficiency (KRUE), only the combinations Catuai 15/Apoata
efficiency by wheat varieties, demonstrated that cultivars witand Catuai 15/Conilon obtained increases in this nutrient
efficient and inefficient phosphorus use from the nutritiveuptake, compared to the respective controls. Scion Oeiras/
solution differed in their capacity of transporting P to the aeridmcapa 8141 was the only plant with a significant increase in
part and use it for dry matter yield. Whiteaker et al. (1976}he characteristic potassium translocation efficiency (KTE)
in a study on phosphorus use efficiency in dry mattefTable 4).

production of common bean breeding lines, observed that . . . . .
Potassium is a vitally important nutrient for coffee crop,

under P stress, the photosynthesis rate was higher in the more _ ' high quantities in the vegetative parts and fruits. High

efficient than in the less efficient plants. This fact sugges}g contents may be related to high yields (Malavolta 1993)

E;‘jt;;)olgf::CIency s associated to the photosynthetlgnd to product quality (Malavolta et al. 1997). K is a highly

mobile cation in the plant, fundamental for its metabolic
In most of the grafting combinations, rootstocks Coniloractivity (Marschner 1995).

and Emcapa 8141 influenced the P uptake unfavorably. This Due to th ist ¢ tic diff lant
fact could be explained by kinetic uptake characteristics ue fo the existence of genetc difterences among plants

(Epstein 1972), since factors like root hairs, mycorrhizas, anrggardlng nutrition, p.lants adapted to different soil conditions
. . .can be selected and improved (Caradus 1990). More research
root morphology, which are important factors for soil

cultivation, are different in nutritive solution (Aragjo 2000). remglns to be dont_e mvestlgayng Wheth.er th_e nutritional
efficiency of a particular species or cultivar is related to

processes associated to nutrient uptake, its internal

Nutritional efficiency of potassium redistribution, or to its utilization for metabolism (Duncan and

Focusing on potassium use efficiency (KUE), we observ'r.';’allgar 1990).

that only the grafting combination H 514-5-5-3/Mundo Novo  The increased potassium use efficiency in the combinations
was superior in nutrient use, compared to the control. Theith rootstock Mundo Novo must have been a consequence of
combinations Catuai 15/Conilon, Catuai 15/Emcapa 814the better utilization for metabolism and growth. When used
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Table 5. Root dry matter weight (RW), canopy dry mat-  Regarding KRUE, the increase of this characteristic in the
ter weight (CW), and total dry matter weight (TW) of the  compinations Catuai 15/Apoatd and Catuai 15/Conilon may be
non-grafted control and grafted genotypes, in nutritive a consequence of the higher number of K uptake sites.

solution
Evaluating KTE, the enhancement for K translocation
Contrasts RW CW TW provided by rootstock Emcapa 8141 grafted with Oeiras, did
not improve the growth of the grafted plant. The movement
——gplantt — of ions across the roots and their discharge in the xylem involve
Catuai (control) 1.05 3.69 4.74 several steps that may restrict their ascension to the aerial part
vs Catuai/Apoata 1.;6 4.45 5.61 and could be the reason for the genotypic differences in nutrient
vs Catuai/Conilon 0.54 2.66 3.19
ve Gatuai/Mundo Novo 1.30 4.20 551 uptake and movement (Gerloff and Gabelman 1983).
vs Catuai/EMCAPA 0.90 2.38 3.28 A few number of studies on coffee grafting have manifested
Oeiras (control) 1.73 559 732 the pot_entlal .Of'[hIS technlqge to e.nhance nutritional efficiency.
vs Oeiras/Apoata 1.02 3.32 4.34 In studies withCoffea arabicacultivars grafted ont&€offea
vs 8e!fasﬁ3ﬂ0ni(|jonN (i?;; 2-26;9 2'%g88 canephoraprogenies, Fahl et al. (1998) showed that, normally,
vs Oeilras/Mundo Novo . . . B B A 0, )
vs Oeiras/EMCAPA 0.55 219 267 grafting |ncr_eased potas§|um plant contents by 11% qnd 8%
for the cultivars Catuai and Mundo Novo, respectively.
H 419 (control) 1.04 4.32 5.35 Accordingly, the root system of the grafted plants, besides
vs H 419/Apoata 1.08 3.18 4.21 exploring a greater soil volume, attained a higher potassium
vs H 419/Conilon 0.48 1.71 2.19 ploring a g ' nigher p
vs H 419/Mundo Novo 1.45 501 6.46 uptake. Alves (1986) evaluated the grafting effectCof
vs H 419/EMCAPA 0.56 2.04 2.59 arabica on mineral nutrition, and observed that the scions
H 514 (control) 0.94 3.37 4.30 Fjaturra, Catuai, and Mundg .Novo on the rootstock Catimor
vs H 514/Apoata 1.39 5.04 6.43 increased the K uptake efficiency by 24%, 40%, and 52%,
vs H 514/Conilon 0.37 1.48 1.85 respective|y.
vs H 514/Mundo Novo 1.43 5.60 7.03
vs H 514/EMCAPA 0.55 2.08 2.62
* Significant at 5% probability, by t test. CONCLUSIONS

1. Different graft/rootstock combinations had a varying

effect on the nutritional efficiency of young coffee plants in
as non-grafted plants, Oeiras and H 419-10-3-1-5 proved {Qqroponics, compared to the respective non-grafted plants.
be efficient at K use, but were not enhanced by any rootstock.
In his studies on nutritional efficiency of nitrogen and 2. Rootstocks Mundo Novo IAC 376-€( arabicg and
potassium irCoffea arabicaPereira (1999) verified progeny Apoata LC 2258¢. canephoraperformed best.
UFV 2983 as good genetic material in most of the efficiency 3 1he controls Oeiras MG 6851 and H 419-10-3-1-5 in
concepts, retaining high estimates of K leaf contents, ang,qrononics were not improved by grafting, indicating the
cor?vertlng this nutrient into grain yield |n_ the aerial pa_rtgood quality of their root systems.
Oeiras MG 6851, a recently released arabica coffee cultivar
(Pereira et al. 2000), was derived by selection from UFV 2983.
Cassman et al. (1989) evaluated K fertilization response pfcKNOWLEDGEMENTS
two cotton cultivars and found that the productivity of the
cultivars efficient at potassium use was 29% to 35% higher in The authors wish to thank the CNPq and Mineral Nutrition
relation to the inefficient cultivar, in two years of trial. Laboratory/UFV for the support granted.

Comparacao da eficiéncia nutricional para N, P e K
entre mudas enxertadas de cafeeiro sob cultivo
hidropdonico

RESUMO - A eficiéncia nutricional de mudas enxertadagCaéfea arabicd. foi avaliada em cultivo hidrop6nico, em condi¢des

de casa de vegetacao, para estudar o efeito de diferentes porta-enxertos. Foram utilizados como enxertos os cultivares Catuai
Vermelho IAC 15 e Oeiras MG 6851 e as linhagens H 419-10-3-1-5, H 514-5-6-Zads&bicaSendo as trés ultimas resistentes

a Hemileia vastatrixagente etiol6gico da ferrugem do cafeeiro. Como porta-enxertos foram empregados trés gend@ipos de
canephoraApoatd LC 2258, Conilon, Robustdo CapixaBancapa 8141) e um gendtipo dearabicaMundo Novo IAC 376-4.
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Os melhores porta-enxertos foram Apoatd LC 2258 e Mundo Novo IAC 376-4. Os porta-enxertos Conilon e Robustdo Capixaba
Emcapa 8141 ndo influenciaram positivamente a eficiéncia nutricional das copas testadas. Os genoétipos Oeiras MG 6851 e
H 419-10-3-1-5 nao foram beneficiados pela enxertia, indicando serem vigorosos e com grande eficiéncia na utilizagcdo de
nutrientes.

Palavras-chave Coffea arabicd.., Coffea canephor®ierre et Froenher, melhoramento de café, enxertia, eficiéncia nutricional.
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