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Buckwheat: the natural enhancer in rhizosphere phosphorus 
 
Nearly 49% of the Indian soils is defi-
cient in phosphorus (P). P is immobile in 
the soil system and fixation is a great 
problem in acid soil. Only labile pool of 
P has significance to soil fertility. Also, a 
good management strategy is required as 
P is not easily lost or added to the root 
zone by biological and chemical processes. 
In organic farming systems (Sikkim is  
an organic state) P is supplied to soils 
through recycling of on-farm organic ma-
terials, viz. compost, animal manure, and 
green manure crops1. Sustainable man-
agement of limiting soil P can be en-
hanced with buckwheat cultivation. It is 
mostly grown on acidic and ravine soils 
and has higher tolerance to soil acidity 
than any other grain crop. It is an effi-
cient crop in extracting soil phosphorus 
of low availability from the acid soil, 
possibly through mechanisms such as 
root-associated mycorrhizae, root acid, 
enzyme and organic acid exudation,  
nutrient scavenging activity, organic 
ligands, etc. These promote P release 
and/or compete for P adsorption sites2. 
The crop can acidify its rhizosphere and 
absorb P which is necessary for meta-
bolic processes. Buckwheat can increase 
soil-P availability for the next crop rota-
tion only after its biomass is incorporated 
into the soil mainly from less labile inor-

ganic pool (Ca–P) to the available pool3. 
In acid soil with high aluminium toxi-
city, P solubilization is accelerated by 
some organic anion (e.g. tartrate, oxa-
late) exudates by buckwheat roots and 
there anions interact with phosphate 
complexes to increase P in soil solution. 
This suggests that direct rhizosphere 
chemical alteration enhances P uptake4. 
Thus, in soil having low-P sustainable 
management of limiting/fixed soil-P can 
be enhanced with such wonderful under-
utilized pseudocereal. Soils of Sikkim 
are acidic in nature and thus this pseudo-
cereal can be an important natural tool 
for the researcher to combat soil acidity. 
This crop helps in soil binding and 
checks soil erosion during the rainy sea-
son by its dense root system and acts as 
an excellent soil conditioner4. Its high 
fibre residues improve soil aeration and 
thus encourage different microbial activi-
ties, making the soil more friable and 
easier to cultivate. The prevailing agro-
ecological condition of Sikkim is suit-
able to produce buckwheat on a large 
scale. Thus, a hidden economic benefit 
with buckwheat cultivation is that it can 
improve soil quality and fertility enough 
to increase the yield on the next crop. As 
a climate-resilient crop, it has immense 
potential to change the livelihood of the 

rural populace. Due to its novel and 
unique characteristics, to improve the 
livelihood of the fragile mountain eco-
system for the multi benefits, the North 
Eastern region is getting support from 
the Indian Council of Agricultural  
Research under the All-India Coordi-
nated Research Network on Pottential 
Crops scheme (http://www.nbpgr.ernet.in/ 
AICRN_on_UC.aspx). 
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A need to revive research on sea cucumbers in India 
 
More than 1400 species of sea cucumber 
are known from global seas1 with nearly 
200 species around Indian waters of 
which 75 are within 20 m depth, but just 
15 are of commercial value2. Holothur-
oids are the second most diverse echino-
derm class, with some 200 described 
genera containing about 1600 extant  
species3. 
 Despite the considerable species bio-
diversity in India and an early emphasis 
on sea cucumber farming research, further 
studies have been stifled by the blanket 
ban on sea cucumber harvest imposed on 
11 July 2001 by the Ministry of Envi-
ronment and Forests, Government of  
India notification, exercising powers 
conferred by sub-section (1) of section 
61 of the Wildlife (Protection) Act of 

1972 by making further amendments in 
Schedule I adding Part IV C-Echino-
dermata. This can be attested by the bib-
liography on Indian sea cucumbers4. 
Biological knowledge of sea cucumbers 
in Indian waters is scarce, and not even 
taxonomic inventories are available, much 
required for ascertaining the potential 
pharmaco-therapeutic properties of bio-
active compounds and novel drugs. For 
example, lectin from Holothuria scabra 
termed ‘HSL’ has been studied recently 
for its role in immune responses5,  
and Holothuria grisea agglutinin (HGA)  
is the first invertebrate lectin with anti-
inflammatory effects6. In addition, sea 
cucumbers may contribute to the health 
of ecosystems. Extirpation of sea cucum-
bers causes sea-floor hardening, eliminat-

ing habitat for other benthic and faunal 
organisms7. Nutrient regeneration medi-
ated by these sediment feeders is vital for 
reef productivity8. Sediment bioturba-
tion8 as well as the nutrient fluxes medi-
ated by holothurian excretion indicate 
recycling by holothurians on corals9. 
Given that many reefs in the Indian 
Ocean region have been severely af-
fected due to man-made stressors like 
high sedimentation, high levels of pollu-
tion and high fishing pressure10, sea  
cucumbers may play a vital role in main-
taining healthy reefs. 
 India has varied nuclear power reactor 
types, releasing radionuclides in the ma-
rine environment (sediments and biota)11. 
Radioactive materials taken up by sea 
cucumbers are organically bound to  
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proteins and carbohydrates in their  
organs and tissues; however, the chemi-
cal identity and in particular, the molecu-
lar structure and biological function of  
radionuclide-binding proteins are little 
known12. Sea cucumbers can thus serve 
as bio-indicators for multiple stressors of 
the Indian Ocean and as regenerators of 
ocean reef. 
 The potential for sustainable, profit-
able and socially equitable, innovative  
holothurian farming is unlimited for India. 
Sustainable aquaculture and stock im-
provement programmes could help restore 
stocks and Best Management Practices 
(BMP), and adaptive governance could 
be implemented to avoid mistakes of past 
fishery policies. Age and growth analysis 
is vital for the fishery managers evaluating 
environmental variability and biological 
stock conditions while developing  
sustainable strategies for management13. 
An absence of innovative research on sea 
cucumbers will certainly deprive our 
coastline of the benefits of creative nu-
trient remineralization and regeneration 
through ranched sea cucumbers14. Hence 

scientific research on Indian holothurians 
needs to be promoted with special em-
phasis on sustainable farming techniques, 
stock enhancement through ranching and 
biotechnological drug discoveries. 
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