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enhanced by the presence of  glycerol ~8 and other  com- 
pounds m. The other  alternative is to tolerate the extracellu- 
lar freezing o f  the body 2~ in which case the animal  may 
produce its own nucleating agents which ensure that freez- 
ing occurs at relatively high subzero temperatures 2~. It is 
evident  from the present data that 2 prominent  and wides- 
pread members  of  the Antarctic terrestrial fauna have 
adopted the first solution, in common  with mites and some 
insects from northern tundra environments.  It is also ap- 
parent  that Nanorchestes antarcticus Strandtmann (Acari: 

Prostigmata), another  widely distributed Antarctic mite, 
has solved the problem in a similar way, since it is reported 
to be active at - 23 ~ 7. 

The discovery of  glycerol in extracts o f  A. antareticus indi- 
cates another  striking similarity between the strategies o f  
north and south polar  cold tolerant organisms. Research is 
being undertaken to clarify the role of  this compound  with 
those of  starvation and accl imation to tow temperatures in 
the development  of  supercooling ability. 
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A homoeopathic drug controls mango fruit rot caused by Pestalotia mangiferae Henn. 

K.K.  Khanna  and S. Chandra ~ 

Department of  Botany, University of  A llahabad, A llahabad (India), 12 December 1977 

Summary. Effect of  1-200 potencies of  ten homoeopathic  drugs on the spore germinat ion o f  Pestalotia mangiferae, the 
causal organism of  banana fruit rot, was studied. On the basis of  results of  in vivo studies with inhibitory doses of  drugs, 
Lycopodium clavatum potency 190 has been recommended  for the control of  the disease. 

A number  of  methods are employed to control postharvest 
decay of  fruits, but  each method has its own limitation. In 
recent past some homoeopathic  drugs have been shown to 
induce toxic effects on phytopathogens 2 6. The present 
report incorporates the results of  in vitro and in vivo 
evaluation of  some homoeopathic  drugs against P. man- 
giferae Henn., the causal agent of  mango fruit rot. 
Materials and methods. Drugs used in the study were 
Arsenicum album, Kali  iodatum, Lycopodium clavatum, 
Phosphorus, Thuja  occidentalis, Asvagandh, Blatta orienta- 
lis, Zincum sulphuricum, Filix mas and Kati muriat icum. 
The fungitoxicity o f  drugs was determined in terms of  the 
inhibition of  spore germinat ion of  the causal fungus. Effect 
of  1-200 potencies (dilutions) of  each drug was studied, and 

the potencies were prepared in distilled water on centesi- 
mal scale as described by Khanna  and Chandra  4. To do 
this, one part of  the mother  tincture (a concentrated solu- 
tion of  drug) and 99 parts of  distilled water were mixed in a 
phial by means of  10 powerful  strokes. The solution was 
regarded as a drug having one potency and was denoted by 
the number  1. To make subsequent potencies, 1 part of  the 
preceding potency and 99 parts of  distilled water were 
mixed in a phial and were denoted with increasing potency 
numbers such as 2, 3, 4 ... 200. Prior to use, the drugs were 
sterilized by filtration through bacterial filters. Spores of  
the pathogens were suspended in different potencies of  the 
drugs, and hanging drop technique o f  Hof fman  7 was em- 
ployed to determine percentage of  spore germination.  

Efficacy of various homoeopathic drugs in checking mango fruit rot ~ 

Drug Pre-inoculation treatment Post-inoculation treatment 
PFI ~ PRD*~ PFI ~ PRD ~ 

Phosphorus potency 50 100 40.4 a 100 38.5 a 
Lycopodium clavatum potency 190 3.4 2.5 b 2.8 2.0 b 
Asvagandh potency 100 100 34.9 c 100 39.6 ac 
Arsenicum album potency 1 100 41.3 ad 100 41.5 cd 
Arsenicum album potency 89 100 35.2 ce 100 38.0 ace 
Arsenicum album potency 90 100 32.6 cef 100 40.2 acdef 
Zincum sulphuricum potency 1 100 38.4 acdeg 100 36.6 aeg 
Zincum sulphuricum potency 2 100 40.0 adgh 100 38.9 acdefgh 
Control 100 41.5 adgh 100 41.8 cdfh 
C.D. at 5% 3.58 2.93 

Results were statistically analyzed for analysis of variance and Duncan's Multiple Range Test at 5% level. Numbers followed by the same 
letter are not significantly different within columns. ~ PFI, percentage fruit infected; ~*~ PRD, percentage rot developed. 
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3 replicates were taken for each treatment and the mean 
value of the replicates was recorded. Percentage spore 
germination was recorded after an incubation of 8-12 h. 
The drugs which completely inhibited the spore germina- 
tion in vitro, were screened for their efficacy in checking 
the fruit rot. For this purpose, healthy mango fruits, just 
ripe, var. 'Dasheri', were employed. Both pre- and post- 
inoculation treatments were given to the fruits. The fruits 
after disinfection were injured with sterilized needle. The 
inoculum was provided in the form of spore suspension and 
the inoculated fruits were incubated for 24 h. Dip treat- 
ments were given to the fruits for 3-5 min in each drug and 
the treated fruits were stored in glass chambers at 24~ 
(+1 ~ For pre-inoculation treatment, the injured fruits 
were dipped in each drug prior to inoculation. In the 
control series, the inoculated fruits were dipped in sterilized 
distilled water instead of a drug. In all cases, 5 replicates of 
12 fruits each were taken and the percentage fruit infected 
and percentage rot developed were determined after 8 days. 
Results and discussion. Effect of drugs on the spore germi- 
nation of the fungus indicated that Phosphorus potency 50, 
Lycopodium clavatum potency 190, Asvagandh potency 
100, Arsenicum album potencies 1, 89 and 90 and Zincum 
sulphuficum potencies 1 and 2 completely inhibited the 
spore germination. Other drugs either did not affect or only 
reduced the percentage of spore germination. Thus, only 
those drugs which completely inhibited the spore germina- 
tion were evaluated for their efficacy in checking the fruit 
rot. 

Inoculated mango fruits after 8 days of 
storage. A Untreated fruits. B Fruits 
given pre-inoculation dip in Lycopodium 
clavatum potency 190. 

The results presented in the table indicate that, except for 
Lycopodium clavatum potency 190, none of the drugs 
tested could reduce the percentage of fruit infected. They 
further indicate that, although all the inhibitory potencies 
reduced the percentage rot, Lycopodium clavatum potency 
190 was found to be most effective in both the types of 
treatment. Thus only Lycopodium clavatum potency 190 
was effective both in reducing the percentage fruit infection 
as well as percentage rot (figure). Detail studies dealing 
with the analysis of the extracts of treated fruits with 
Lycopodium clavatum potency 190 showed that the drug 
did not induce any change in amino acid, amide, organic 
acid, sugar and vitamin C contents of the fruits. On the 
basis of the above results, Lycopodium clavatum potency 
190 may be safely recommended for the control of mango 
fruit rot caused by P. mangiferae. 
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Occurrence of foliar leaves on long shoots of Pinus 
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Summary. At Bundi (Rajasthan, India), a Pinus roxburghii tree has been observed to develop green, needle-like, spirally- 
arranged, elongated, foliar leaves on long shoots. Such foliar leaves are not reported on Pinus plants except at the seedling 
stage. 

We have come across a cultivated Pinus roxburghii Sarg. 
tree, growing at Bundi (Rajasthan, India). It is more than 
30 years old and has attained a height of about 7 m and a 
girth of 98 cm. It does not exhibit the normal excurrent 
habit and bears green, needle-like, spirally-arranged, elon- 
gated, foliar leaves on the long shoots (figures 1 and 2). 

In gymnosperms, generally both scale leaves and foliar 
leaves are found on long shoots 2'3'5. However, in 2 gymno- 
spermic genera, namely Pinus and Sciadopitys, only scale 
leaves are found on the long shoots, i.e. long shoots are 
devoid of any foliar leaf 2-5. Even in these genera, though, 
such foliar leaves on long shoots are reported on the 


