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lated with CB782 and very much 
less in the uninoculated no nitrogen 
and the clover “B” inoculation group. 

Examination of the roots of the 
plants showed two specific types of 
nodules. The type found on plants 
inoculated with “B” culture was 
white, spherical, numerous, and less 
than a millimeter in diameter. The 
nodules found on the plants of the 
first experiment grown in soil were 
similar in appearance. Nodules of 
the second type, found on plants 
inoculated with CB782, were large 
convoluted and at times reached a 
size of about 2 x 2 x 4 mm. When 
cut open they were greenish-pink 
in color. Nodules of both types were 
found on the same plants in the first 
experiment in the group inoculated 
with CB782. The small ineffective 
nodules were present at the begin- 
ning of the experiment. Some 
nodules of the CB782 type were also 
found on the distal parts of some 
plants inoculated with culture “B”. 
These occurred on roots which had 
grown out of the bottom of the pots. 
Infection had occurred late and had 
not had an opportunity to affect 
growth of the plants significantly 
as was obvious from the appearance 
of the plants. 

Discussion 

The results of both sets of experi- 
ments clearly show that “B” inocu- 
lum used for inoculation of Trifoli- 
urn repens and similar clover can 
and does produce nodules on Trifoli- 
urn semipilosum, but these nodules 
are small and completely ineffective 
in fixing nitrogen with this species 
of clover. Plants treated with this 
inoculum failed to make satisfactory 
growth in the absence of added ni- 
trogen. Plants grown in soil in the 
first experiment showed severe 
symptoms of nitrogen deficiency 
even though well nodulated. Anal- 
ysis of plants treated with this in- 
oculum were not greatly different 
from the controls which were not 
inoculated at all. They were con- 
sistently lower in nitrogen than the 
plants inoculated with CB782, as in- 
dicated in the last column of Tables 
1 and 2. The ratio figures in Table 1 
do not reflect the true nitrogen 
fixation picture for the two groups, 
as these plants had originally been 
grown in soil with added nitrogen. 
At the beginning of the experiment, 
the plants had a certain nitrogen 
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reserve, both groups being presum- 
ably equal. That the plants treated 
with “B” inoculum failed to main- 
tain this equality is shown by the 
ratio of the nitrogen level of the 
plants treated with CB782 compared 
to those treated with “B” Rhizobium. 
These ratios indicate a mean of 6.5 
times more nitrogen for the CB782 
treatment. 

The results of the second experi- 
ment also indicate the inability of 
Rhizobium “B” culture to be effec- 
tive on Trifolium semipilosum. This 
is shown by lack of growth and low 
nitrogen content of the plants. Plants 
inoculated with CB782 showed a 
healthy green color. 

Plants receiving full nutrient so- 
lution grew more rapidly than those 
receiving the CB782 treatment. This 
difference would be expected when 
it is realized that plants growing 
with full nutrient received adequate 
amounts of nitrogen from the begin- 
ning, while the uninoculated plants 
received no nitrogen except that 
carried in the seed, until nodulated 
by the symbiotic organism. Under 
field conditions, it would be ex- 
pected that some nitrogen would be 
available to the seedlings at time of 
germination. The second experiment 
in which plants were grown in 
vermiculite with no added nitrogen 
except in one control group was, 
therefore, a more severe test than 
would normally be encountered in 
the field. 

The experiments also indicate dif- 
ferences in growth and survival of 
Kenya clover plants when grown 
under different environments. The 
environmental sub-treatments were 
given only to ensure that at least 
one set of experiments would give 
the required information on nodula- 
tion effects. It is fortunate that the 
experiment was planned in this 
manner, because the plants grown 
on benches during the summer 
(Experiment 1) did not give as 
much information as those grown in 
the cabinet. The experiment was not 
designed to test the optimum en- 
vironment for T. semipilosum so 
that this aspect of environment sub- 
treatments needs no further discus- 
sion. 

It can be concluded that Trifolium 
semipilosum is not effectively nodu- 
lated with strains of Rhizobium 
commonly effective on European 
clover species. Strain CB782 is avail- 
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able for effective inoculation of this 
species. 
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Considerable work has been done 
on the phytosociological aspects of 
grassland communities in relation 
to grazing (Shepperd, 1919, 1939; 
Humphrey and Mehrhoff, 1958; 
Weaver and Hansen, 1941; Drew, 
1947; Kucera, 1956 and Launch- 
baugh, 1955). Ellison, (1960) while 
studying the influence of grazing on 
plant succession of rangelands tried 
to give successional trends by the 
major plant types of the United 
States, beginning with the true 
prairie of the Great Plain and mov- 
ing Westward. He gave more stress 
on changes resulting from different 
intensities of grazing. 

Hence the vegetation is typified 
by the general features of the char- 
acteristic flora and abundance on the 
grounds. It readily responds to 
changes in the habitat; and if it is 
repeatedly mowed, scraped, tram- 

- 

1 I am deeply indebted to Dr. R. 
Misra, F.N.I., Professor and Head 
of the Botany Department, Banaras 
Hindu University, Varanasi, for 
valuable guidance, for kindly going 
through the manuscript, and for 
helpful suggestions. I am also 
thankful to the Government of 
dia for financial assistance in 
form of Research Scholarship. 

In- 
the 
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pled or grazed, many of the compo- 
nent species are reduced until some 
disappear and may or may not be 
replaced by others. Such floristic 
changes are not only of much scien- 
tific interest but are of great eco- 
nomic importance. It is, therefore, 
interesting to study whether the 
most valuable forage species are 
able to reproduce and retain their 
position under different degrees of 
biotic disturbances or are replaced 
by less valuable but virile ones. 

Dix (1959) evolved a method by 
which the behaviour of each species 
under grazing pressure can be ob- 
j ectively estimated. He sampled 
vegetation for percentage frequency 
by placing quadrats at the end of 
predetermined pace distances along 
several lines laid out to represent 
the entire area. The frequency of 
each species was converted into den- 
sity, using a table prepared by 
Fracker and Brishchle (1944). 

The study was made on paired 
stands of grazed and ungrazed grass- 
land. Since the grazed members were 
in various stages of degeneration, it 
was felt that the behaviour of spe- 
cies under grazing pressure could 
best be determined by mathematical 
comparision between the stand pairs. 
The densities for each species in the 
grazed and ungrazed stands were 
summed separately. The sum of den- 
sities for the grazed stand was then 
subtracted from the sum of the den- 
sities from the ungrazed for each 
species regardless of which number 
was larger. When the sum of den- 
sities was larger in the ungrazed 
stands, then this was a positive num- 
ber; when the reverse it was a nega- 
tive number. If the algebraic dif- 
ference was a positive number, it 
was divided by the sum of densities 
for the ungrazed stands and if it 
was a negative number it was di- 
vided by the sum of the densities 
for the grazed stands. The index 
numbers were multiplied by 10 to 
avoid the use of decimals and 
rounded off to one digit. These 
indices are called grazing-suscep- 
tibility numbers. 

Experimental Procedure 

The experimental areas under 
present investigation lie in the 
Upper Gangetica plains and are 
situated on the level grounds near 
the west bank of the Ganges about 
three miles to the south of Varanasi, 
which lies at 25” 18’ north latitude 

and 83” 1’ east longitude. It is ap- 
proximately 76.19 meters above the 
sea level. 

The climate is distinctly conti- 
nental and shows a wide range of 
temperature during winter and sum- 
mer seasons. The annual average 
rainfall is of 153.73 mm. The soils 
of this area are characterized by 
rich alluvium and composition varies 
from sand and clay to fine clay. 

The grasslands of Varanasi are 
subjected to varying intensity of 
biotic influences and accordingly 
grouped by Sant (1963) as pro- 
tected, mediumgrazed and over- 
grazed fields (Figures 1 and 2). 

The procedure outlined above was 
applied by pairing the moderate 
grazed and overgrazed stands alter- 
nately with protected stands thus 
giving two pairs of stands: (1) Pro- 
tected-mediumgrazed and (2) Pro- 
tected- overgrazed. 

FIGURE 2. Cattle grazing during rainy 
season. Top-Mediumgrazed field near 
Agricultural Farm. Bottom-Overgrazed 
field near Central Office. 

FIGURE 1. Overgrazed field opposite Sci- 
ence College during rainy season, show- 
ing heavy scraping of grassland vegeta- 
tion. 

The charted quadrats in different 
grazing fields were used to find the 
density of the species per unit area 
(Sant, 1961). In this case the density 
was found directly by actual count- 
ing, which is always better than 
deriving it from frequency data. 
The formula can then be written: 

Sum densities 
protected 

Grazing susceptibibty 
number for speaes = 

A 
Sum denslties 

protected 
(when numerator 

IS positive) 

- 

OR 

Sum densities 
medmmgrazed 

OR 
Overgrazed 

x 10 
Sum densltres 
mednnngrazed 

OR 
overgrazed 

(when numerator 
is negative) 

Results and Discussion 
The grazing susceptibility num- 

bers calculated by the above form- 
ula, therefore, indicate the relative 
changes in the densities of a species 
on account of grazing (Table 1). 

Each species has its own char- 
acteristic behaviour due to different 
biotic stress. The grazing suscep- 
tibility number is negative in the 
case of Cynodon dactylon, Con- 
volvulus pluricaulis, Evolvulus al- 
sinoides, E. nummularius and Boer- 
haavia diffusa during both seasons 
and, in the case of Dactyloctenium 
aegyptium, Eragrostis gangetica, E. 
viscosa, Panicum psilopodium and 
Paspalidium flavidum, during the 
rainy season only. It means that 
these species are capable of with- 
standing moderate and severe graz- 
ing. 

Other plants like Dichanthium 
annulatum, Alysicarpus longifolius, 
Bothriochloa pertusa, Desmodium 
triflorum, Indigofera linifolia and 
Setaria glauca posses positive graz- 
ing susceptibility numbers in both 
sets of stands showing that they are 
hampered and at disadvantage under 
the grazing systems. 

Finally it is observed that if the 
grazing susceptibility number is plus 
and minus in either of the two paired 
stands, the species favours either 
moderate grazing or overgrazing or 
vice versa. Alysicarpus monilifer is 
capable of withstanding overgrazing 
better than moderate grazing, be- 
cause it has minus grazing suscep- 
tibility number in protected-over- 
grazed stand and plus grazing sus- 
ceptibility number in the protected- 
mediumgrazed stand. But Digitaria 
sanguinalis and Vernonia cenera 
withstand moderate grazing better 
than overgrazing, because they have 
minus grazing susceptibility num- 
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Table 1. Grazing susceptibility number for grasses and forbs during the 
summer and the rainy seasons in fhe different grazing grounds (1959- 
1961). 

Protected- 
mediumgrazed 

Protected- 
overgrazed 

Summer Rainy Summer Rainy 

Plants species + - + - + - + - 
Alysicarpus longifolius - 
Alysicarpus monilifer 7.2 
Boerhaavia diffusa - 
Bothriochloa pertusa - 
Convolvulus pluricaulis - 
Cynodon dactylon - 
Dactyloctenium aegyptium - 
Desmodium triflorum 7 
Dichanthium annulatum 2 
Digitaria sanguinalis - 
Eragrostis viscosa - 
Eragrostis gangetica - 
Evolvulus alsinoides - 
Evolvulus nummularius - 
Indigofera linifolia 4 
Paspalidium flavidum - 
Panicum psibopodium - 
Setaria glauca - 
Vernonia cenera - 

bers in the protected-medium- 
grazed stands and plus in the pro- 
tected-overgrazed stand. 

It may be concluded that the 
grazing susceptibility number is of 
great ecological importance, as it 
indicates the behaviour of each spe- 
cies under different grazing stress. 

Summary 
The present study deals with the 

adaptation of plant species under the 
influence of grazing as observed on 
the grasslands of Varanasi. The 
vegetation was studied in two paired 
stands. The stands were selected ac- 
cording to the degree of grazing. 
Density of the species was used in 
determining the grazing suscep- 

- 2 - - 
- 4.2 - - 

3 - 9.1 - 
- 2 - - 
1.3 - 3 - 

3- 7- 
- - 4 - 
- 4.1 - 1.2 
- 3.3 - 8.4 
- - 3.3 - 
- - 9 - 
- - 6 - 

2- 2- 
2.3 - 3 - 
- 8.3 - 7.2 
- - 8.1 - 
- 3 - - 
- 3 - - 

4 - - 7.2 

- 1.9 - 
2 - 6.3 
4 - 8.0 

- 6 - 
3 - 5.8 
4- 9 

- - 6.2 
- 3 - 
- 9.4 - 
- 5 - 
- - 9 
- - 8.4 

3 - 2.2 
7- 8 

- 9.0 - 
- - 9 
- 2 - 
- 2 - 

The Peace Corps-The Two Way Learning 

The popular conception of the Peace Corps . . . Cisl a means of sending young Americans abroad to help in 
the “modernization” of “underdeveloped” countries. . . . The problem with this image is that most Americans tend 
to think of an “underdeveloped” country as a tabula rasa, a nearly blank slate, in which modern (American) insti- 
tutions need only be introduced, and that good-will, hard work and technical know-how will fast see it through 
to prosperity. 

The community in which I worked was an extremely complex aggregate of individuals, families and larger 
groupings, each with their own interests to protect and advance, highly sophisticated in motivation and behavior, 
together creating a culture unlike anything we had known in America. . . . The only way in which a volunteer can 
begin to function effectively in a community where values, attitudes and behavior often bear little relation to his 
“normal” American expectations, is to stand still, look and listen. If the volunteer is to be successful at all, he 
must begin as the tabula rasa. He must be willing to say, “I know nothing, tell me, teach me about your commu- 
nity.” The project to which he is assigned is likely to be worthless if it does not correspond to a real problem 
felt by the community and his co-workers. To discover what is really of concern to them takes time and in most 
cases, considerable facility with the local language. . . . -David Szanton. 

tibility number. The actual method 
for its determination, as outlined in 
this paper, is accurate and is an’im- 
provement over the recent method 
described by Dix (1959). 

The grazing susceptibility number 
of a few grasses and forbs were cal- 
culated in two sets of fields i.e., 
protected and overgrazed; and pro- 
tected and mediumgrazed. 

The plant species shows different 
behaviour in the two different sets 
of fields. The grazing susceptibility 
number also indicates the ability of 
the plant species with which it can 
withstand the environmental stress. 
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