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ABSTRACT 

The Phyllosphere microfiora of some crop plants, weeds, forest trees and plantation crops 

have been studied. The presence of asymbiotic nitrogen fixers have been recOIded from the 

phyllosphere of iowar (Sorghum yulgar� Pers.) J sunflower (Hllianthlls an11I1IIS L), bean (Phaseolus 
lunatus L). ragi (Eleusine coracana Gaertn), sandalwood (Santalum album Linn.). teakwood 
(Tectona grandis, Linn.), Cyperus rotundus Linn., Acanthospermum hispidum, De., Lantana camera, 
Ageratum conyzoides Linn. and BMens pi/osa Linn. The a5ymbiotic nitrogen fixers from the 

phyllosphers of S. vulgare and A hispidum have been tentatively id'.!ntified as Beijel'inckia sp. 
and those from others as different species of Azotobacter. 
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MAXIMUM number of asymbiotic nitrogen 
fixers was recorded in S. vulgare amongst 
crop plants, C. rotundus Amongst weeds 
and T. grandis amongst forest trees. It 
was noted tbat most of these asymbiotic 
nitrogen fixers were very slow growers 
in vitro. 

The ability of these asymbiotic nitrogen 
fixers for fixing atmospheric nitrogen and 
to produce the slime in-vitro have been 
evaluated. In�vitro these microorganisms 
vary in their ability to fix nitrogen and 
the nitrogen fixed per 100 ml of broth 
medium was in the range of 2.25 to 7.02 
mg. It scems that in general, there is no 
direct correlation between the slime 
production and nitrogen fixation by these 
microorganisms. 

The leaf surface inhabiting nitrogen 
fixers play an important role i n  the fixation 
of atmospheric nitrogen asymbiotically. 
They have a clear advantage over other 
organisms being independent of combined 
nitrogen and not highly selective in their car
bon requirements. The presence of Azotobac· 
ter, Aerobacter,Desulphovibric, Methanobac· 
terium. Pseudomonas, Chromatium, Chloro
Mum and Rhodospirillum nitrogen fixers on 
plant leaf surface was recorded by Ruinen 
(1 956), Bond (1959) and Meiklejohn 
(1962) noted the presence of Beije/'inckia 
and Azotobacter on leaf surface of forest 
vegetation, on mulberry by Vasantharajan 
and Bhat (1968) and on Santalum and 
Dolichos by Bhat et al. (1971) from India. 
Tbe reports of phyllosphere nitrogen fixers 
from crop plants, weeds, forest and planta
tion crops in India are scanty. The 
present studies were conducted to examine 
tbe phyllosphere microflora of some plants 
and the results on tbe occurrence of 
nitrogen fixers in the phyllospbere of 
common plants and their efficiency to fix 
atmospheric nitrogen are presented. 

MA'l'ERTAL AND METHODS 

For the present investlgation, in all 
fifteen plants of different groups viz., crop 
plants, weeds, forest trees and plantation 

crops listed in Table I were selected. Tbe 
leaf samples were collected from tbe plants 
grown in G.K. V.K. Campus of the Agri
cultural University, Bangalore. Tbe 
samples from plants at different locations 
and from different plant heights were 
collected in the month of November
December 1976. The quantitative estima
tion of phyllospbere nitrogen fixers was 
done by following two methods (i) leaf 
surface washing method (Dickinson, 1967) 
and leaf maceration method. Waksman-77 
nitrogen�free agar medium was used for 
plating, in both tbe methods. The 
represent ative colonies were isolated, 
purified and maintained on the same 
medium. 

The nitrogen fixing efficiency of these 
organisms was evaluated by growing them 
in Ne·free broth for 21 days at room 
temperature on a mecbanical sbaker. At 
the end of 21 days the popnlation of 
nitrogen fixers was determined from each 
sample by following dilulion and plate 
method. The nitrogen content of the 
broth culture was determined by microk
je1dahl method. Slime producing ability 
of tbese organisms was studied and 
compared by isolating the slime with 
excess of acetone. Tbe precipitated slime 
was air-dried and weights of slime from 
each sample were recorded. 

RESULTS AND DISCUSSION 

It is evident from the results presented 
in Table I that presence of nitrogen 
fixers in the phyllospbere of plants vary 
with plant species. It was observed that 
the leaf surfaces of all crop plants and 
weeds surveyed showed the presence of 
nitrogen fixers. Amongst forest trees and 
plantation crops only T. grandis and 
S. album showed the presence of asym
biotic nitrogen fixers in the phyllospbere. 

Tbe results indicated that not only tbe 
occurrence but also the number of nitrogen 
fixers vary with plant species. In general, 
the leaf surfaces of crop plants have more 
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TABLE I 

Qualitaf;ve and quantilalive estimation oj asymbiotic nitrogen fixers from the 

Phytlnsphere of some important plants 

SI.No. Name of plant 
Leaf surface wash 

melhod No. of 
m.o./sq em x 104 

Leaf maceration 
method No. of 

m.o/g of leafx 104 

Name of the 
organism 

I Crop plants 

1. CajoJ/l/s cajan 

2. E/�llcille carllcalla 

3. Helicltlllws aliI/liS 

4. Phaseo/lls lWIG/us 

5. SorglIfff1l 1'lIIgare 

II. Forest trees and plantation crops 

6. Amu'ordium occidentale 

7. Eucalyptus sp (Mysore gum) 

8. Santalum album 

9. Syzygium cumini 

JO. Tee/Dim gmndis 

Ill. Weeds 

11. ACQlltilO.'!perllllllrl hi�pidum 

12. Ageratun co,,)'zoide� 

13. Bidel/s pi/osa 

14. Cyperll.\ IO/lIl1dflS 

15. LallUl/w camera 

number of nitrogen fixers, than those of 
weed&, forest trees a:od plantation crops. 
Amongst crop plants the mAximum popula
tion oj O.IOt,; x 10 1/ em:! was recof(lcd from 
S. vulgare phyllospherc. In the case of 
weeds A. hispidum phyllosphere sho
wed maximum population (0.047 x 101). 
However the l1umber� differed with plant 
species and ,11,0 depended greatly on the 
time or &ampling and on the age of the 
leave� (Ruincn, 1970; Bes�el11s, 1973; 
Becking, 1975). The resulls of qnantita
tive analysj� by leaf surface washing 
method and leaf maceration method showed 
the same trend ex.cept in the case of weeds. 
Such dispal ity might be due to the 
pre�ence Dr absence of more sticky nrg�}
ni5IDS on the particular leaf surface. By 

o. 096 0524 Azotobacter sp 

o. 041 0.462 Azotobacter sp 

O. 088 0.484 A. vinelelldii 

O. 079 0.382 Azotobacter sp 

o. J08 0.687 Azotobacter sp & 
Beijerinckia 

o. 00) 0.080 Azotobacter sp 

O. 0002 O.Oll Azotobacter sp 

o. 047 0.256 Azotobacter sp 

O. 001 0.103 Azotobacter sp 
Beijerinckia 

O. 020 0.122 A. 'JIil1el endU 

O. 010 0.678 Beij�ril1cklia & 
Azotobacter 

O. 010 0.505 Azotobacter sp 

u:-.ing selective nitrogen free medium either 
of the methods can be successfully u�cd for 
q ual itative and/or quantitative survey of 
phyllosphcrc nitrugen fixers. 

The ni trogen fixers from the leaf surface 
or S. vulgare and A. hispidum were identi
fied as Bcilerillckia sp. ,lnd AZOlObacter sp. 
The ni trogen fixers from other plants were 
identified <IS d ifferent speci es of Azotobacter. 
The presence of Azotobacter on the leaf 
�urface of C. cajan, E. coracana and 
Santa/lim confirmed the reports of carlier 
workers (Moore. 1963; Vasantharajan and 
Bhat, 1968). The pre,ence of Beijerinckia 
sp. and Azotobacter on S. vulgare leaf 
surface and of Azotobacter sp on H. animus 
and P. !WW(llS seems to be the first recor,d. 
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TABLE II 

Amount .of nitrogen fixed and slime produced by asymbiotic nitrogen:fixers from 

phyllosphere of different crops in-vitro 

SL. 
No 

Organisms Population ml X 106 
Amount of nitrogen fixed Amount of slime 
(mgjlOO ml broth) produc<d (mgjlOO 

ml broth) 

1. Azotobacter vinelendii 0,06 

2. Azotobacter sp 0,09 

3. A. beijerinckia 0,10 

4. Azotobacter sp 0,12 

5. Azotobacter sp 0.13 

6. Beijerinckia sp 0.13 

7. Azotobacter sp 0.32 

8. Azotobacter sp 0.35 

9. Azotobacter sp 0.48 

10. Azotobacter ap 0.55 

The occurrence of nitrogen fixers in the 
phyllosphere of weeds and forest trees 
confirmed the reports of Ruinen (1961) and 
Meiklejohn (1962). 

Experiment.':. on njtrogen fixing efficiency 
of different isolates in vitro clearly indicated 
that all isolates differ in their capacity to 
fix nitrogen. The amount of nitrogen fixed 
per 100 ml of broth medium was 
varying in the range of 2.25 to 7.02 mg. In 
general, species of Azotobacter have better 
efficiency to fix atmo;;;pheric nitrogen than 
Beijerinckia sp, Beeking (1971) noted 2,8 
to 50.00 mg of nitrogen fixed by phyIlo
sphere orgal11SI11S per gram of glucose. As 
that of nitrogen fixation, the species of 
Azotobacter are superior over Beijerinckia 
i n  slime production also. Beijerinckia 
produced 2,0 mg of slime per ill I 
of broth culture whereas the species of 
Azotobacter produced the slime in the range 
of 7,00 to 320,00 mg per 100 1111 of broth 
culture. The maximum amount of slime 
was produced by that species of Azotobacter 
which fixed hlghest amount of nitrogen. It 
seems that in the case of this particular iso
late the correlation between the amount of 
slime produced and amount of nitrogen fixed 
holds good, whereas in the case of other 

5,000 44.00 

3.45 40.00 

2.50 74.00 

4.60 88,00 

2.25 19.00 

3.20 2,00 

3.10 98.00 

2.60 7.00 

2,30 43.00 

7.02 320,00 

isolates it does not hold true, The popula
tion in broth and the amount of nitrogen 
fixed also does not show any relationship 
except the isolate which fixed highest 
amount of nitrogen and also produced 
highest amount of the slime. In some 
cases although the count of viable cells was 
10\\ er, the nitrogen fixed was hjghest, 
and this may be dlle to higher nitrogen 
fixing ability. 

The further studies on ho,t specificity of 
these isolates, establishment after inocula
tion and relatIonship between slime 
production and nitrogen fixation are in 
progress. 
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