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Abstract 
 

In young roots of Leucaena leucocephala infection hyphae formed appresorium, sending 
branches in different directions to colonize the host cell. The mycorrhizal fungus was non-septate 
and branched. Fungal cells (Pelotons) were observed in the root cortex. Characteristic arbuscules 
commonly formed by VAM fungus were visible. The main hyphae branched and the branched 
hyphae terminated in an arbuscule. The cortical cells of the root showed large number of vesicles 
which were either globular or elliptical in shape.  
 
Introduction 
 

Many tree legumes develop a double symbiosis with both nitrogen fixing bacteria 
and Vesicular–Arbuscular  Mycorrhizae, VAM (Barea et al., 1990; Wall, 2000; Qadri et 
al., 2004). VAM are advantageous to woody legumes because they increase the uptake of 
low mobile nutrients in the soil especially Phosphorus (Manjunath et.al.1984). The 
combined effect of two symbionts, the Rhizobia and VAM help legume species to 
mitigate nitrogen and phosphorus two of the most important nutritional deficiencies, 
(Barea et al., 1988). 

Leucaena leucocephala is a fast growing woody mimosoid legume which is well 
known for its adaptability in arid and semi –arid lands of the world including Pakistan. 
The tree has gained much impetus for its multifarious uses to mankind (Anon., 1984). 
Roots of Leucaena usually carry nitrogen fixing nodules (Iqbal & Mahmood, 1992). 
From the survey of literature it seems that no work has been done on the mycorrhizae of 
L. leucocephala in Pakistan. In this paper occurrence and structural aspects of 
mycorrhizae in L.  leucocephala  are presented. 
 
Material and Methods 
 

For mycorrhizal studies young roots of L. leucocephala were collected from trees 
growing in the garden of the Department of Botany, University of Karachi. Roots were 
thoroughly washed with tap water to remove any soil particles attached with them. Young 
roots were cut into small pieces, fixed in F.A.A. (Formalin Acetic acid Alcohol, (5: 5: 90) 
and embedded in paraffin wax (m.p. 56˚C). Transverse and longitudinal sections 10-
12μm thick were cut on a rotary microtome. Paraffin was removed with xylol and slides 
were stained with safranin and fast green (Johanson, 1940). For the estimation of the 
extent of mycorrhizal infection, very thin roots  obtained from L. leucocephala trees were 
gently washed under tap water and cut into 1cm  segments, fixed in FAA, cleared in 10% 
potassium hydroxide at 90oC and stained with trypan blue in lectophenol as described by 
Philips & Hayman (1970).  
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Fig. 1. Longitudinal section of roots of Leucaena leucocephala: A. Appresorium (ap) in the cortex 
X400, B. The hyphae are branched (b) X1000, C. Arbuscules (ar) X400, D. Coil of hyphae 
(pelotons) (p) X 400, E. A single arbuscule (ar) attached with the hyphae.  X1000. 
 
Results and Discussion 
 

Infection hyphae forming appresorium (Fig. 1A). The appresorium ramified in 
different directions to colonize the host cell. The mycorrhizal fungus was non septate and 
branched (Fig. 1B). The diameter of the hyphae varied between 1-5 μm. Fungal cells 
(Pelotons) were observed in the root cortex (Fig. 1D). Characteristic arbuscules 
commonly formed by VAM fungus are visible in (Fig. 1C). A single arbuscule attached 
to hypha is shown in Fig. 1E. The main hypha branched and branch hyphae terminated in 
an arbuscule. The cortical cells of the root showed large number of vesicles. The vesicles  
were globular (Fig. 2A) and  elliptical in shape (Fig. 3A). Globular type of vesicle have 
been reported in Artemisia brevifolia (Saif et al., 1977) and elliptical type in Fagopyrum 
tataricium (Saif & Iffat, 1976). The diameter of globular vesicles varied between 7-21μm 
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Fig. 2A. Longitudinal section of roots of Leucaena leucocephala: A. Globular vesicles (v) along 
with the hyphae.  X400. 
 
Fig. 2B. A single enlarged globular vesicle (v) showing open ended connection with the hyphae.  X 
2000. 
 

 
 
Fig. 3A. Longitudinal section of roots of Leucaena leucocephala showing elliptical vesicles (v) 
along with the hyphae X400. 
 
Fig. 3B. A single enlarged elliptical vesicle (v) showing open ended connection with the hyphae X 
2000. 
 
whereas the elliptical vesicles varied between 10-17 μm. A single globular vesicle is 
shown at higher magnification (Fig. 2B) and an elliptical vesicle (Fig. 3B). Vesicles 
showed an open ended connection with the hypha (Figs. 2B & 3B). The occurrence of 
VAM in L. leucocephala support the reports of Saif (1975), Saif & Iffat (1976) and Saif 
et al., (1977) that VAM is the most common type of mycorrhizae found in flowering 
plants of Pakistan. 
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