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Abstract

Foliar application (o supply micro- and macronu-
trients is a common praclice in several crops. How-
ever, in guava (Psidium guajava L.) efficiency of this
procedure has been low. An anatomical approach was
made to understand this problem by light and scan-
ning electron microscopy of guava's leaves, which
revealed: (a) the hypodermis under the adaxial epi-
dermis is formed by threc layess of cells with thick-
ened cell walls; (b) well developed palisade paren-
chyma; (c) high density of stomarta and (richomes at
the abaxiul epidermis; (d) absence of stomata on the
adaxial surface. Such partern reveals a typical water
saving mechanism, which probably interferes with the
absorplion of nuirients applied by foliar spraying.

Keywards: leaf morphalogy. SEM, guava, foliar
absorption.

Resumen

La suplementacion de micro y macronutrien(es por
pulverizacidn de fa hoja es una prictica comdn en varias
cosechas. Sin embmgo, en guayaba (Psrditon guajava JL.} Ia
eficacia de este procedimiento ha sido baja. Un esindio
anatémico fue hecho para entender este problema a traves
de microscopia Glica y de barndo de 1as hajas de guayaba,
que revelaron: () In hipodermis bajo la epidermis adaxial
esta Formada por tres capas de células con paredes de la cclula
espesadas; (b) un parenguima en empalizada bien
desarrollado: (¢) una alta densidad de estomas v pelas en la
epidermis abaxial; (d) la ausencia de estomus en la epider-
mis adaxial, Este modelo revela un mecanismo cconomizador
de acuatipico, que probablemente interlicre con lg absoreion
de nutrientes aplicados e las hojas.
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Introduction

The culture of guava (Psidum guajava L) a tropical fruit
to be consumed it natura or processed, 1s expanding in Bri-
21, Phosphorus festilizers applied 10 the soil have litlle im-
pact on fruiting perennial plants (Natale er af.. 1999). Spray-
ing wath chemiculs 1o control diseascs and pests is a com-
mon practice and as in several other crops. addition of nuir-
ents has been considered. The phogphorus applied in leaves
is rapidly absorbed and netabolized (Boyton. 1954: Burel
& Black. 1979). Howcver, stadies made with P showed that
only 12 of the applicd P were absorbed by guava's Jeaves,
ang of this 20% of which were redistrbuied o the younger
parts (Natale ef #{.,1999). When N, P, K were applicd in
cuava's leaves, only the N effect was observed (Avora &
Singh, 1970).

As a comparison, in bean leaves, 52% of the applied
phosphorus was absarbed in 24 h (Boarclto ¢f al.. 1984).
and in sugarcanc, 33.8% are absorbed in 2 days (Boaretto
& Muraoka, 1989). In cotlon, P sprayed in ieaves was
absorbed and redistributed in 5 days (Laca-Buendia.
1089), and in coffee. the spraying of iriple superphos-
phate in jeaves was as cfficient as the simple superphos-
phate applied on the projection of the cup (Barros ¢ «f.,
1984).

In xerophytic Helranthus species water consumption and
dry matier producton are highly Tinked and related o foliar
structures (Blanchel & Gelfi, 1980).

Sprayed P in pineapple was more efficient absorbed by
the leaves than by the roots or the axilary buds (Bader, 1970,
The nbservation of pineapplexs lcaves revealed the presence
of stomuta and (richomex oniv in abaxial epidermiy
(Gracomelli, 1982).

A possible cause for the constraint in P absorption may
bc hinked to the foliar unatomy. Thiy possibility was anu-
Iv=ed by light (ILM) and scanning microscopy {SEM ).
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Material and Methods

Light microscopy

For LM, twenty full developed ¢v.’ Paluma’ guava leaves
(thirty pair below the shoot apex) were fixed in formalde-
hyde - acetic acid - ethanol {(FA A\) for 24 h ut room tempera-
ture and transversally cut by hand, mounted in slides with
water-glveerol (1:1), protected by a cover slip, examined
and photographed in a Docuval Photomicroscope,

Scanning Electron Microscopy

For SEM. leaves were fixed in 3% glutaraldeyde in 0.05
M potassium phosphate buffer pH 7.4, for 48 h at 10°C,
post-fixed with 1% OsO, in the same buffer and tempera-
ture for 24 h, dehydrated in graded ethanol series, critical
point dried with CO,, mounted in stubs, and sputter-coated
with gold-palladium (Santos, 1993). Examinations were
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Fig. 1: A: Cross section of ieaf laminae of P. guajava showing
the abaxia’ (ab} and adaxial epidermis (ad), the hypodermis (k).
the palisade parenchyma (p), the spongy parenchyma (sp), a
druse (d} ard a secrefory cavity (s¢). B: Detall of the hypoder-
mics ceils with thickened secondary walls (w). C: Vascular
bundle (vb) and fibres (1),

made ina JEOL JSM 25 SIT microscope using 12.5 KV as
accelerating voltage.

Results

Cross seetions of the Jeaf lamina showed below the
adaxial epidermis a hypodermis formed by three lavers of
cells with thickered cell walls and contaiiming occasional
druses. The adaxial and the abaxial epidermis have only u
single compact layer of tabular cells devoid of intercellular
spaces and covered by a thick cuticle. Mesophyll 15 com-
posed by several layers of palisade parenchyma below the
hypodermis, with few layers of spongy parenchyma. Essen-
tial o1l cavities are present near the abaxial epidermis (Fig.
I A, B). Xylem and phloem are arranged in collateral bundles
with several fibers with thickened secondary cell walls (Fig.
1C). This anatomical pattern 1s according to that described
by Accorsi et al. 1960.
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SEM examination ol the guava's feaves surfaces indi-
cited o high density of stomata in abaxwl epidermis (Fig 2
B-Dj, while the adaxial epidermis is completely devoid of
stomaty or tnchomes (Fig, A) These stomata were of
paracylic Lype, with kidney-shuped guard cells, elevated in
relanon 1o the ordinary epidermal cells (Fig. 2 1), A simple
umcellular nan-flattened hairs covers the abaxial surface of
Ihe guava’s leaf (Fig. 2 B. C).

Pubescence is positively associated with harsh moisiure
regimes. Plunts of deserts, steppes and alpine tundra show a
high incidence of pubescence

Plant hairs have been finked erther direetly o Lidirectly
1o increased water use efficiency. In some cases trichomes

tay retard transpiration through a boundary layer effect
while in others they may increase it by participaling as an
additional evaporative surface (Johason, 1975).

The structural characteristics of guava leaves are 1ypical
from xeraphytes to adapt guava plants for conditions of high
temperature and drought. Such water economy mechanism
possibly contribule 10 reduce the efficiency of the absorp-
ton of nutrients by folwr application. As the phosphorus
was applied in the adaxial surface of the guava's leaves the
stomata absence, thick cuticle . hypodermis with thickened
cell walls and ses el Tayers of pabsade parenchyma, possi-

hiv contribute ©. 'he Inw Pabsorption obser o< in gu, vic's

leaves

Fig. 2: Electron micrographs of leaf surface of P. guajava. A: Adaxial surface showing ordinary cells (oc). B: Abax:al epidermis
with fugh density of stomata and trichomes. C: Deltail of a trichome (t). D: Stematal apg aratus: guard cells (gs) and subsidiary
cells s).
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