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INTRODUCTION 

Leaf analysis has become a powerful tool in mineral-nutrition research 
with horticultural crops, not only to determine response to different nu
trients, but also for diagnostic techniques in making fertilizer recommen
dations and assessing deficiency symptoms. Recently, Kenwor thy (2)3 

and Chapman (1), separately, presented guides for leaf sampling in horti
cultural crops, covering not only vegetable but fruit crops as well. 

For guava t rees Kenworthy suggested that the third pair of leaves be 
taken from nonfruiting terminals 2 to 3 weeks after the flush has stopped 
growth. If there was not a characteristic flush of growth, the samples should 
be collected from nonfrui ting terminals during the main flowering period. 
The entire sixth or seventh leaf from the apex should be used (2) . 

No information is available on guava-leaf analysis. Since age is an im
portant factor affecting the chemical composition of the leaves (3), we 
tried to determine the effect of age on leaf nutrients by chemically ana
lyzing leaves in different positions on nonfruiting and fruiting terminals . 

PROCEDURE 

Three uniform guava trees growing at the Gurabo Substation were 
selected for the work. These trees were not receiving any specific fertil izer 
t reatment. 

In each tree, 10 fruiting and 10 nonfruiting terminals in active growth 
were marked separately representing all positions on the tree. Leaf samples 
were collected from each terminal starting at its apex and advancing 
downward to where it joined the main stem. The first unfolded leaf was 
regarded as in the fi rst position , and thereafter each succeeding node was 
considered a separate position, and each was numbered in sequence. The 
leaves from each position on a terminal were composited with leaves from 
the same position on other terminals from each t ree. N onfruit ing and 
fruiting terminals were kept separate for each tree. All terminals were 
actively gmwing when the samples were collected . 

The samples were sent to the Central Analytical Laboratory of the 
1 Contribution from t he Gurabo Substation, University of Puerto Rico, Rio Pie

dras, P.R. 
2 Associate Horticulturist, Gurabo Substation. 
3 Ital ic numbers in parenthesis refer to Li terature Cited , pp. 258-9 . 
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Station for phosphorus and nit rogen determinations. The rest of the nu
trients were determined spectrographically at the Plant Analysis Lab
oratory of the Horticulture D epartment, Michigan State University (2) . 

The data were not processed statistically except for taking the arithmetic 
mean for each nutrient, because insufficient replications were available. 

RESULTS Al\'D DISCUSSION 

The results obtained are presented in tables 1 and 2, but can be more 
clearly appreciated as graphically presented in figs. 1, 2, and 3. The fruiting 
terminals generally had fewer attached leaves than nonfruiting ones and 
therefore the data were limited to 8 positions as compared with 12 for 
nonfruiting terminals. 

Leaf 
No. 

--

1 
2 
3 
4 
5 
G 
7 
8 

TADL E 1.-The effect of age on the mineml composition of guava leaves of 
fruiting branclies 1 

Mineral composition of guava leaves on a dry-weight basis 

N p K Ca Mg Na Mn Fe Cu B Zn Al 
- - - - - - ------ - - --- - ---- - -
Percmt Percet:l Perce1zt Percen.t Perceut P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. 

2.76 0 .335 2.43 0.80 0.28 496 24 70 21. 2 76 .0 27 .0 58.5 
2 .62 .294 2.64 .86 .36 532 28 95 18 .4 41.0 32.5 49.0 
2.47 .218 1.54 1. 18 .57 492 43 92 18.8 39.3 26. 0 70.5 
2.29 .186 1.04 1.30 .64 793 54 125 19 .8 39.3 22 .5 103.0 
2.32 .169 .96 1.30 .68 794 60 132 23 .4 40.0 24 .5 119.0 
2 .10 . 149 .81 1.58 .78 1,079 73 176 28. 1 44.2 27.5 160 .5 
1. 96 .177 .78 1. 77 .86 1,568 82 253 29.9 56 .6 24. 0 213.0 
1.70 . 169 .46 2.60 1.09 1,402 101 335 34.4 52.5 31.0 232.0 

1 Mean values for 3 trees. 

As expected, the mineral composition of the leaves appears to change 
progressively during early growth, maturity, and senescence. T he phos
phorus content appears to decrease at a rapid rate until a leveling off 
occurs at the sixth or seventh position on both nonfruiting and fruiting 
terminals. The same is true of nitrogen, but not at the same rate and at 
the same position. Since younger tissues are higher in proteins, and since 
both nitrogen and phosphorus are protein components, there is a greater 
accumulation in younger than in old tissues. 

Leaf potassium increased slightly at the beginning, reaching a maximum 
in the second position which corresponds to the first fully expanded leaf. 
Thereafter there was a constant decrease in content and a relative leveling 
off from the sixth leaf downward in nonfruiting terminals. The leveling off 
occurred sooner in the fruiting than in nonfruiting terminals. 

After a minor decrease which occurred in the first fully expanded leaf of 
nonfruiting terminals, the calcium content increased with age and leveled 
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off in the third and fifth leaves of fruiting and nonfruiting terminals, 
respectively. The same overall trend was seen with magnesium. The inverse 
relationship of the three major cations with age or leaf position in the 
plant can be clearly observed in the graphical representations. Tills same 
nutrient balance relationship has been observed by Shear et al., working 
on tung-tree nutrition (5). 

The secondary and minor elements generally tended to increase with 
age of the leaves. The sodium content was quite variable both in fruiting 

Leal 
No. 

- -
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

T ABLE 2.- The effect of age on the mineral composition of guava leaves of 
nonf?·uiting branches1 

Mineral composition of guava leaves on a dry-weight basis 

N p K Ca Mg Na Mn Fe Cu B z, AI 
---- - - --- - -- ------------
Percent Perunt Percent Percent Percent P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. 

2. 77 0. 338 2.50 0.81 0.27 382 21 119 19.3 70 .9 28.3 47.7 
2. 70 .313 2.64 .65 .36 337 24 75 18.4 47.3 30.0 53.7 
2.49 .245 1.84 1.14 .55 463 36 51 17 .5 33.4 25.0 60.0 
2.37 .214 1.14 1.49 .68 701 48 72 18.4 43.2 28.9 91.3 
2.29 .202 .96 1.63 .74 682 57 146 20.2 46.3 29.7 112.3 
2.24 .183 .83 1.68 .79 899 63 87 17.5 51.6 26.7 115.3 
2.15 . 172 .65 1.83 .83 927 70 204 23.1 52.1 30.7 165.3 
1.95 .174 .62 2.01 .86 1,182 81 197 31.9 47.9 35.0 178.0 
1.84 .190 .45 2.34 .94 1,008 87 236 27.0 56.0 34.7 210.3 
1. 91 .173 .46 2.41 .96 1,079 93 249 27.9 44.6 35.0 240.0 
1.82 .169 .48 2.54 .96 1,084 103 211 27.9 43.2 36.5 245.0 
1.68 .186 .43 2.77 1.02 1,296 104 123 31.9 45.2 45.0 184.0 

1 Mean values for 3 trees. 

and nonfruiting terminals, but there was a definite tendency to increase 
with age. 

The manganese content increased quite regularly with age in both 
fruiting and nonfruiting terminals. The iron content was quite variable in 
nonfruiting terminal::;, willie in fruiting tenni.uals there was a definile 
increase with age. Copper decreased at the beginning in both fruiting and 
nonfruiting terminals, with a definite increase in fruiting terminals from 
the second leaves downward. In nonfruiting terminals, there was a slight 
increase from the third to the fifth leaf, with a decrease in the sixth. From 
the sixth to the eighth there was a high increase. Copper decreased in the 
ninth leaf, while a leveling off occurred in the tenth and eleventh leaves, 
with a further increase in the twelfth. 

The big changes in boron content occurred in the young leaves of non
fruiting and fruiting t erminals. T here was a decrease from the terminal 
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leaf to the third leaf. From the third to the seventh leaves in nonfruiting 
terminals there was an increase in boron content with a subsequent decrease 
and increase in the eighth, ninth, and tenth posit ions, respectively. 
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Fra. 1.-EfTects of leaf position on P, K, N, and Ca contents (percentage dry 
weight) of guava leaves. Unbroken lines represent nonfruiting, and broken l ines 
fruiting terminals. 

Zinc content did not change as much with age as that of other nutrients. 
The changes were staggered both in nonfruiting and fruiting terminals. 
There was some small decrease in aluminium content at the beginning, 
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FIG. 2.-Effects of leaf position on Mg, Na, lVIn , and Fe contents, percentage dry 
weight or p.p.m., as indicated, of guava leaves. Unbroken lines represent nonfruit 
ing, and broken lines fruiting terminals. 

with a tendency to increase with age up to the eighth leaf in the fruiting 
terminals and the eleventh leaf in the nonfruiting ones. In the last case the 
last leaf showed a decrease in content. 

Although the results obtained were somewhat variable, some conclusions 
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Fw. 3.-Effects of leaf position on Cu, B, Zn, and AI contents (p.p.m.) of guava 
leaves. Unbroken lines represent nonfruiting, and broken lines fruiting terminals. 

were arrived at which can serve as guides in futme nutritional research 
with guava trees. Definitely, leaf nitrogen, potassium, and phosphorus 
are lower in older than in younger leaves, while calcium, magnesium, 
manganese, sodium, and aluminium tend to increase with age. The other 
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nutrients are more variable in the leaves, though boron decreased with 
age, with a later increase in the middle position. Not too much difference 
was observed between fruiting and nonfruiting terminals. Undoubtedly, 
factors such as dilution, leaching, and interrelationship of nutrients defi
nitely affect the leaf composition, and must be taken into consideration in 
further research . 

Kenworthy's suggestion for leaf sampling in guavas (3) is somewhat 
corroborated by the results since, in most cases, there is some tendency for 
leveling off in composition from the fowt h to seventh leaf of the non
fruiting terminals. 

SUMMARY 

Leaf samples taken from fruiting and nonfruiting terminals of guava 
trees (Psidium guajava L.) were analyzed chemically to observe the var
iation in chemical composition as affected by position in the terminals. 
Phosphorus, potassium, and nitrogen decreased definitely with age while 
calcium, magnesium, manganese, sodium, and aluminum increased with 
age. The other nut rients determined were somewhat variable, but boron 
tended to decrease at the beginning with an increase in the middle posi
t ions. Not too much difference was observed between fruiting and non
fruiting terminals. Chemical composit ions tended to level off between the 
fourth and seventh positions in the terminals. 

RESUMEN 

Se tomaron muestras foliares de las ramas terrninales, fructlferas y no 
fructlferas, de arboles de guayaba (Psidium guajava L.) para analizarlas 
q uimicamente y observar la variaci6n que pudiera haber en su composici6n 
quimica, segun los elementos nut ritivos fueran afectados por su posici6n 
en las ramas terminales. T anto el f6sforo como el potasio y el nitr6geno 
se redujeron definitivamente con la edad, mientras que el calcio, el magnesia, 
el manganese, el sodio y el aluminio aumentaron. Los demas elementos 
nutritivos mostraron bastante variabilidad, siendo el boro el que demostr6 
una tendencia a disminuir al principia y luego a aumentar en las posiciones 
intermedias. No hubo tma variaci6n marcada entre las ramas terminales 
fructiferas y las no fructlferas. La composici6n quimica tendi6 a nivelarse 
entre la cuarta y septima posici6n en las ramas terminales. 
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