Mineral Nutritional Problems

Of Trifoliate Orange Rootstock

A. H. KHADR -

T]lE USE OF THIFOLIATE ORANGE root-
stock in citrus offers some advan-
tages including cold resistance, discase
resistance, and improved fruit quality.
However, it is more susceptible to zinc
and iron deficiencies than are other root-
stocks used for citrus, as well as nutri-
tional complications under conditions of
high phosphorus and high potassium. It
seems to be less tolerant of a low mag-
nesinm supply than many other plant
species; it is subject to a peculiar type of
chlorasis which has never been identified,
and nitrogen levels seem to influence its
development of dormancy. As a rootstock,
this species tends to dwarf at moderate
and low temperatures but not at high tem-
peratures, but whether or not this is
related to mineral nutrition is not known.

The purpose of this investigation was to
determine some causes of these mineral
nutrient peculiarities. It was not the pur-
pose of this study to determine which
citrus rootstock is best for a given =et of
conditions, but rather to find why differ-
ent reotstocks and other plant species
behave as they do.

A. WALLACE -

Although the citrus rootstock, trifoliate
orange, is disease and cold resistant and
offers good fruit quality, it is affected
more by zinc and iron deficiencies than
some other rootstocks, according to this
report from U.C., Los Angeles. Other nu-
trient disorders seem to result from high
petassium and phosphorus conditions, low
magnesium supplies and certain nitrogen
levels,

Seedlings of the Rubidoux clone of
trifoliate orange (Poncirus trifoliaia)
were grown in a calcareous soil (Haci-
enda loam) and in a noncalcareous sail
{Yolo loam) with various amendments.
Relative growth and mineral contents of
these plants were compared with rough
lemon seedlings. Seedlings and plants
grafted to Valencia orange were also
grown in selution culture, and absorption
and translocation of radicactive iron and
radioactive zinc were compared for the
two speries.

E. M. ROMNEY

Iron chlorosis

Trifoliate orange seedlings were iron
chloratic when grown on the calcareous
Hacienda loam soil. A relatively high
level (40 lbs of iron per acre) of iron
chelate (EDDHA) applied over a periad
of four months corrected the iron chlo-
rosis and increased the iron content of
leaves from 41 to 117 ppm on the dry
weight basis. This level of iron chelate iz
too high for economical use, but in sub-
sequent studies much lower levels were
effective. A level of zine chelate (FDTA)
equal to that of iron (40 lbhs zinc per
acre) increased both iron and zinc con-
tents and improved growth. Rough lemon
seedlings grown under the same condi-
tions were free of iron and zinc deficien-
cies. When the seedlings were grown in
the noncalcareouns Yolo clay loam, the tri-
foliate orange responded to the zinc
chelate; the rough lemon did not.

Tests with radioactive iron indicated
that susceptibility to iron chlorosis in
trifoliate orange is related to its poor
ability to abzorb iren at low iron concen-

Iren chlorosis of frifoliate orange seedlings, left photo, when grawn in calcareous sail. The couse of chlorosis of trifoliate orange seedlings, shown
in detail on leaves in right photo, has never been identified,
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Trifoliate orange seedlings grown in sand cul-
ture with a high level of potassium (50 milli-
equivalents per liter) with three levels of
magnesivm (1, 2, and 3 respectively are 0.1,
1.0, and 10 milliequivalents per liter of
magnesiuml,

trations and alse to its ability to trans-
locate iron from roots to shoots. At high
external concentrations of iron the sus-
ceptible trifoliate orange and the resistant
rough lemon ahsorbed and translocated
equal quantities of the radioactive iron.

Use of radicactive zinc indicated that
trifoliate orange is susceptible to zine
deficiency because of a translocation fail-
ure from roofs to leaves. Total uptake for
the two species was about equal, but
rough lemon translocated up to about 20
times as much zinc as did trifoliate
orange. Results for both iron and zinc
were essendially the same, whether with
seedlings or with seedlings that had been
whip grafted to Valencia orange scions.

Additional studies with radioactive iso-
topes indicated that high caleium levels
greatly depressed the ahsorption of zinc
by both species and that a high level of
hicarbonate and also of phosphate greatly
depressed translocation of iron with tri-
foliate orange, but much less so with
rough lemon. High bicarbonate had no
effect on zinc translocation, but high
phosphate did. High phosphate, however,
depressed zinc translocation with rough
lemon more than with trifoliate orange,
Several metabolic inhibitors were used
with the radioactive isotopes, but no great
differences were found between the two
plant species.

When trifoliate orange seedlings were
grown in the glasshouse with high level:
of potassium they were severely injured.
Seedlings of other citrus rootstocks were
not damaged with similar treatments.
Studies were made with seedlings in sand
culture and in solution culture to better
characterize the different relationships in-
volved.

GRAMS DRY WEIGHT PER PLANT AND MIMERAL
CONTENT OF TRIFOLIATE ORANGE LEAVES WHEN
GROWMN N SAND CULTURE AT DIFFERENT
POTASSIUM LEVELS

Potassivm Or
lovels weigvl'ﬂ Fe K Mg Ca
Dry
mefliter gfplant  weight  Per cent of dry weight
ppm
01 15.4 104 12 e 203
(2] 203 100 1.8 20 1.3
10 19.8 9é 2.8 .10 070
50 .5 77 57 & 0.25

At least part of the effect of high potas-
sium appearcd 1o be a greatly decreased
content of magnesium. The plants with
the high potassium levels all had severe
tip dicback and considerable shoot-
branching from the hase to give a bushy
appearance. This occurred for all mag-
nesium levels when potassium was high.

High magnesium had a slight tendency
to overcome the effect of high potassium.
Moderately good growth and extremely
poor growth were both obtained with leaf
magnesium levels of around 0.04%;.. The
major difference was that the high potas-
sium level resulted in a toxicily beyond
inducing magnesium deficiency. A high
level of potassium also severely decreased
the calcium contents of leaves.

The present study, still in its introdue-
tory stages, is based on the premise that
knowledge of such physiological hehavior
will lead to the best use and control of
citrus rootstocks and other plant species.
For example, it may develop that desir-
able and undesirable characteristics are
inseparably linked together.
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FRESH WEIGHTS OF TRIFOLIATE ORANGE (T.0.)
AND ROQUGH LEMON (R.L.) SEEDLING3S GROWN
14 MONTHS IN A CALCAREOUS SOI1 (HACIENDA
LOAM) AND IN A NONCALCAREDUS SOML {(YOLD
CLAY LOAM) IN POTS IN A GLASSHOUSE

Calkkarecus soil Hencalearaous seil

Treatments

T.0. R.L. T.0. R.L.
Grams frash weight

Control ] an o7 340

lran EDDHA 54 353 12& 456

Zinc EDTA &7 %0 160 438
Zinc content of lecves, ppm of dry weight

Control 18 38 28 45

iron EDDHA 23 40 29 41

Zinc EDTA 42 49 4y B0
Iron content of leaves, ppm of dry weight

Control 41 76 97 bl

Iron EDDHA n7z 104 132 126

Zinc EDTA 56 77 m 95

IINC ARSORBED AND TRANSLOCATED BY
SEECLINGS DURING A 4B-HOUR TEST AS
DETERMINED WITH RADIQACTIVE ZINC

Concentration TO. RL. TC. Rl
of Zn50, leaves whole plant
molar micromaoles xincfgram dry weight
10-¢ 001 e 0.35 0.76
103 024 .04 20 2.5
101 029 210 13.4 13.5

IRON ABSORBED AND TRANSLOCATED BY
SEEDLINGS DURING 4B-HOUR TEST AS
DETERMINED WITH RADIOACTIVE IRON

1.0 R.L.

leaves

T.0. R.L.
whole plant

Cancentration
of iron EDDHA

malar micromoles ironfgram dry waight
= 0.002 0.008 D66 .3y
10+ 0.08 0.27 .51 21
102 0.52 1.23 10.6 15.0
5 107 B.1 a9 34.2 34

Iron chlorosis of trifoliate orange seedlings
grown in calcareous soil wos corrected by
chelates {nos. 4 and 5}






