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SUMMARY

Data are reported for the dry weight and nutrient element content of a bearing, seven-
year-old Mexican seedling avocado tree, for amounts of nutrients translocated from the
leaves of Fuerte trees before abscission, and for the amounts of dry matter and nutrient
elements lost in abscised leaves and blossoms by two thirteen-year-old Fuerte trees
during a two-year period. The data indicate that half or more of the nitrogen and
phosphorus and substantial amounts of potassium, magnesium and sulfur are returned
to the tree from the leaves prior to leaf abscission. Losses of dry matter and nutrient
elements approximately equivalent to 25 per cent of the dry weight of the tree, 40 per
cent of the nitrogen, phosphorus and potassium, 60 per cent of the calcium, and 75 per
cent of the magnesium may occur each year in the blossoms and leaves that are
abscised by an avocado tree. The relationships between these translocations and
losses and the number and nutrient composition of the blossoms and the effects on tree
growth are discussed.

INTRODUCTION

This study is part of a larger project concerned with chemical composition and seasonal
changes in avocado trees. The purpose of the present study was to determine the total
dry matter and nutrient element content of a bearing tree and to ascertain the amount, if
any, of each element returned to the tree from the leaves and blossoms prior to
abscission and to assess the seasonal losses involved in the shedding of leaves and
blossoms.

MATERIALS AND METHODS

Between January 18, 1936 and February 8, 1938 eighteen seven-year-old bearing
Mexican avocado seedlings were completely excavated, divided into 20 fractions and
subtractions, weighed, and aliquots prepared for dry weight determinations and
chemical analyses. Data indicating total dry weight and nutrient element content of the
tree excavated on February 29, 1936 are presented in this report.

Fuerte avocado leaves representing normal green leaves and leaves about to fall and
paired according to size were collected from mature Fuerte avocado trees (set out in
1929) in the spring of 1951 and again in 1952. The sampling procedure was similar to



that used earlier by Cameron and Bialoglowski (3). These samples were analyzed for
nutrient elements to determine the proportions translocated from the leaves before they
fall.

From April, 1942, until April, 1944 (two full years) all the abscised leaves and blossoms
from two mature Fuerte avocado trees were caught on screen wire platforms erected
under the trees. The trees were 13 years old in the spring of 1942, when collections
were started. For convenience the trees have been designated "C" and "D." Tree "C"
was a high producer for both years and Tree "D" a low producer in each of the two
years. The shed parts were collected from the platforms at approximately weekly
intervals, separated, counted, weighed, and an aliquot of each lot cleaned, dried at
70°C, and preserved for chemical analysis. The analytical procedures have already
been described (6). Aliquots of leaves and blossoms were weighed and counted to
determine the total number which fell from each of the two trees.

RESULTS AND DISCUSSION

The fresh and dry weights of each fraction, the relative proportion of each fraction to the
total, nutrient content as per cent of dry weight and as grains per fraction, and as totals
for the Mexican seedling tree are shown in table 1. The tree which weighed 116,038
grams (dry weight) contained 929.3 grams nitrogen, 79.6 grams phosphorus, 742.8
grams potassium, 781.0 grams calcium, and 198.5 grams magnesium. More than half of
the total nutrients were concentrated in the leaves, which constitute about one-fourth of
the dry weight of the tree. If, therefore, as suggested below, a relatively large proportion
of the nutrients in the leaves may be withdrawn for reuse | in blossoms and new growth,
it is apparent that the leaves constitute by far the most important reservoir of these
elements in the avocado tree.

The additional 17 trees collected periodically during 1936-1937 will be analyzed in the
future as part of a study of seasonal changes in the nutrient status of avocado trees. A
more detailed account of sampling and analytical techniques will be made a part of the
report of those studies. The nutrient content of green avocado leaves compared with
those about to abscise is indicated by the data in table 2. Cameron and Bialoglowski (3)
have previously reported that half or more of the nitrogen from avocado leaves returns
to the tree before the leaf is shed. The present data indicate that about 57 per cent of
the phosphorus, 25 per cent of the potassium, and33 per cent of the sulfur return to the
tree before leaf abscission. This suggests that the leaves may serve as the major
source of supply of these nutrients for the blossoms and the new flush growth that
occurs simultaneously with or just before the leaves abscise (figure 1). Calcium, iron
and manganese are apparently not translocated from the leaf prior to abscission.
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Table 2
Nutrient content of Fuerte avocado leaves about to fall
compared with those still normally green
( Means of collection made in 1951 and in 1952)

Kind of leaves N P K Ca Mg Fe AMn S

Per cent of dry matter
Gireen 1.91  0.102 1.18 2.33 0.54 0.0175 0.0112 0.23
About to fall 0.98 0.046 0.89 2.29 050 0.0214 0.0125 0.18

Mgm. per leaf

Green 20.5 .10 124 25.3 5.9  0.18 0.12 3.0
About to fall 0.2 047 93 242 53  0.23 0.12 2.0
Per cent loss 50.2 57.3 25.0 3.6 102 —— — 333
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Fig. 1. Grams of leaf and blossom loss by months for bearing Fuerte avocado
trees showing that maximum leaf loss follows closely the maximum period
of Blossom loss. Data are means of twwo trees.



Table 3

Two-vear yields of Tuerte avocado trees representing high and low
frutt production with the amounts of blossom and leaf loss and nitrogen
and phosphorus contents of the fallen leaves and blossoms. #

Tree “C” (High) Tree 12" (Low)
1942 1943 1942 1943
Yield, no. of fruits 497 409 21 85
No. of blossoms [,594,000 178,000 1,608,000 1,114,000
W, of blossoms (gm) 9,722 1,093 9834 (,944
No. fallen leaves 22,190 25,090 23,780 33,687
\’\-1. r.:-T. |L':’.'\:'~ {Em ) |\‘_)'r; |.’_,_}]T ];_—l-'); _)\'Uh";
Nitrogen in blossoms (%) 2.13 2.51 .89 2.29
Nitrogen in leaves (‘¢) ).94 (.95 .01 ().9()
Phosphorus in blossoms (7))  0.252 0.312 0.239 0.271
Phosphorus in leaves (%) 0.041 0.044 0.038 0.042
@ The 1942 vear was considered as the time from April 1, 1942, until March
31, 1943, and the 1943 vear from April 1, 1943, until March 31, 1944,
Nitrogen and phosphorus are expressed as per cent of dry weight.

Pertinent data relating to the two Fuerte trees from which shed parts were collected are
presented in table 3. The production records of these two trees prior to and during the
period of collection were as follows: Tree "C": 526 fruits in 1940-41, 21 in 1941-42, 497
in 1942-43, and 409 in 1943-44. Tree "D": 22, 4, 21 and 85 respectively. It will be
observed that there was no apparent relationship between the number of fruits
produced and the number of blossoms from which the crop was set. In 1942 each tree
produced 1.6 million blossoms. One tree matured 497 fruits, the other 21. In 1943 Tree
"C" matured a crop of 409 fruits from 178,000 blossoms, whereas Tree "D" produced
only 85 fruits from 1,114,000 blossoms. The reasons for this difference in fruiting
behavior as between trees in the same season and the same tree in different seasons
are not known. The two trees in question were of the same clone and were growing
adjacent to each other in the same row. The low yielding tree ("D") shed more leaves in
1943 than did Tree "C.' This probably was the result of a greater production of new
growth and leaf production by this tree in 1942 than was made by Tree "C," which was
carrying a large crop. The analytical data suggest a direct relationship between the
average nitrogen and phosphorus content of the blossoms and the amount of bloom.
This is probably largely the result of depletion of these elements (see table 5). The
content of potassium, calcium and magnesium apparently was not influenced by the
number of blossoms produced. No clear-cut relationship between the number of
blossoms produced and the number or nutrient element composition of abscised leaves
is evident.

Some of the data for trees "C" and "D" are combined and presented in figure 1 and
tables 4 and 5 to show the seasonal pattern of leaf and blossom abscission and the
differences between two consecutive years. Leaves were shed during every month of
the year, but the peak losses occurred in April, May, June and July. In the first year
most leaves fell in July, 36.4 per cent of the total, or almost three times as much as in
any other single month. In the second year the same relative number (36.4 per cent)
were abscised in May, with only 8.8 per cent in July. The period of maximum blossom
loss was also later in 1942 than in 1943. This seasonal difference in behavior almost



certainly may be attributed to effects of temperature. Recording thermometer records
show that February and the first two weeks in March were considerably warmer in 1943
than in 1942. Substantial blossom losses occurred in April, May and June of both years.

Dry weight and nutrient content of abscised leaves by months and the yearly totals for
both years are given in table 4. Similar data for blossoms are in table 5. Seasonal
trends existed in the nutrient content of both abscised leaves and blossoms. Higher
percentage contents of nitrogen, phosphorus, and potassium were observed for leaves
that abscised in periods of relatively little leaf loss. It is possible that younger leaves
were abscised during this period or that this observation is the result of larger
translocation of nutrients from old leaves to blossoms and new leaves just preceding the
maximum period of leaf fall. For some unknown reason leaf calcium decreased during
the second year but not during the first. The average total dry weight of abscised leaves
per tree was 17,852 grams in the first year and 20,452 in the second. Nutrient losses
per tree from fallen leaves for each year were 174 and 188 grams nitrogen, 7 and 8
grams phosphorus, 113 and 106 grams potassium, 450 and 492 grams calcium, and
123 and 151 grams magnesium (table 4).

Blossoms produced late in the season contained much smaller quantities of nitrogen
and phosphorus than those produced early. This observation is similar to those made
earlier on citrus flowers (2, 4). In both citrus and avocados the late blossoms are
reported to set more fruit than early season blossoms (1, 4, 5). Our collections were too
gross to permit us to draw any conclusions concerning the effect of nutrient composition
of the blossoms on fruit set. Average losses in shed blossoms during the two years
amounted to 9796 and 4018 grams of dry weight, 196 and 93 grams of nitrogen, 24 and
11 grams of phosphorus, 198 and 74 grams of potassium, 75 and 29 grams of calcium,
and 32 and 15 grams of magnesium.

Although we cannot consider the values strictly comparable, it is of some interest to
indicate the magnitude of the dry weight and nutrient element losses involved in
abscised leaves and blossoms by relating them to the total dry weight and nutrient
element content of the tree. The values obtained by so doing are perhaps somewhat too
high in this instance because the Mexican seedling tree used for reference was younger
and smaller than the Fuerte trees from which the shed parts were collected. We
consider it unlikely, however, that the values would have been significantly different had
the trees been of the same size and variety, for the following reasons: (a) The leaf
complement of the trees was roughly comparable in amount; (b) leaves of the two
species are similar in nutrient element content; (c) at least half the nutrient content of
the tree is concentrated in the leaves; and (d) the reported values do not include the
losses in immature fruits, which in some seasons are very substantial.

Subject to the above limitations our data show that the dry weight of the abscised
leaves was approximately equal to 20 per cent of the total dry weight of the tree,
including the leaves. The shed leaves contained approximately 20 per cent of the total
nitrogen in the tree, 10 per cent of the phosphorus, 15 per cent of the potassium, 50 per
cent of the calcium, and 60 per cent of the magnesium. Comparable values of the
blossoms were 8 per cent of the total dry weight, 20 per cent of the nitrogen, 30 per cent
of the phosphorus, 25 per cent of the potassium, 10 per cent of the calcium, and 15 per
cent of the magnesium. Taken together these values indicate that losses equivalent to



more than 25 per cent of the dry matter of the tree, 40 per cent of the nitrogen,
phosphorus and potassium, 60 per cent of the calcium, and 75 per cent of the
magnesium may occur each year in the blossoms and leaves that are shed by an
avocado tree.

The effects of dry weight and nutrient element losses on the growth and fruiting of the
tree are not known at the present time. It is hoped that other studies now in progress will
lead to a better understanding of the relationships involved.
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