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From the Editor’s desk  

 
 Salinization is an increase in the total dissolved solids of the aquifer caused by natural or 
anthropogenic factors. The processes and sources of salinization vary for inland and coastal 
aquifers. In urban areas located inland, salinization may be due to geogenic or anthropogenic 
factors. Saline water naturally underlies freshwater aquifers at greater depths in some regions. 
When the water from these saline aquifers is discharged onto the surface, the fresh water aquifers 
may also be contaminated. It is also possible that the salt water and fresh water mixes in the 
subsurface and the salinity of fresh water aquifer is increased. The salinity of aquifers depends on 
the distribution and rates of precipitation, evapotranspiration and recharge rates, type of aquifer 
material and its characteristics, residence time, flow velocities, and nature of the discharge areas. 

Aquifers in contact with salt deposits also turn saline due to natural rock-water interaction processes. Water pumped from these 
saline aquifers cannot be directly used for water supply or industrial purposes. Australia, being a dry continent, is highly affected 
by salinization, therefore groundwater in many parts of the country is naturally saline. Major anthropogenic sources of inland 
salinization in urban areas include irrigation of dry areas that lack proper drainage, increased evaporation and decreased 
precipitation facilitated by climate change, excessive groundwater pumping, wastewater with a high salt content being disposed of 
carelessly by industries onto the surface, etc. Irrigation and heavy groundwater pumping-induced salinization is commonly 
reported in India and Pakistan. 
One of the most serious problems for the agriculture in many countries of the world is represented by the presence of excessive 
amounts of soluble salts in the soil. Soil salinisation has been identified as a major process of land degradation, and the main 
cause of land desertification, particularly in arid or semi-arid areas. This phenomenon is mainly due to artificial irrigation with 
waters of inadapted quality in the absence of adequate drainage systems, especially in arid or semi-arid regions. It was estimated 
from various available data that the world is losing at least three hectares of productive land every minute because of increasing 
soil salinity . The social and economic repercussions of soil salinisation impact severely impact the populations of arid and semi-
arid regions. It is in fact the population of developing countries that is hardest hit by the consequences of this phenomenon. 
More or less relevant amounts of salts are always present in soils even though their  origin may be different. In nature the 
principal source of salts is the ocean which directly contributes soluble materials to coastal areas by tidal action or through 
spray carried inland by the wind. Indirectly, it provides salts through the weathering of parent material of marine origin. Intrusion 
of sea water in the aquifers, volcanic emanations, fertilizers, and decaying of organic matter also serve as additional sources of 
salts. Their progressive accumulation depends however on the different climatic, morphologic, hydrologic, and pedologic 
conditions prevailing in the environment. In humid regions leaching by rainfall tends to remove salts, so preventing their 
accumulation in the upper layers of the soil. On the other hand, they remain and accumulated at the surface of the soil in areas 
where the climate is dry and evaporation of groundwater prevails over the percolation process. 
 
In line with the above this issue of Van Sangyan contains an article on Salinization the white death: Reclamation and Management , 

Bracon hebetor - A larval ectoparasitoid of Corcyra cephahlonica,  Green fencing with Caesalpinia bonducella,   

 , Lantana camara: A boon or curse from the Nature, and        कम   

        . 

 
I hope that readers would find maximum information in this issue relevant and valuable to the sustainable management of forests. 
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.  

Looking forward to meet you all through forthcoming issues 
 

 

                   Dr. Pawan Rana 

Scientist 'E' & Chief Editor 
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Abstract 

The term 'salinity' strikes fear into the 

hearts of many farmers. Some call it the 

white death because it conjures up images 

of lifeless, shining deserts studded with 

dead trees. Fears of the 'white death' seem 

justified. It threatens agricultural 

productivity in 77 m ha of agricultural land 

of which only 45 m ha (20% of irrigated 

area) is irrigated. Salinity affects the 

growth, development and productivity of 

crops worldwide. In India, more than 8.6 

m ha of lands are salt affected and poses 

problem to productivity of crops. Wheat, 

the second important staple food crop of 

India, faces salinization problem resulting 

in decrease in average yield by more than 

50%, due to which stable supply of food 

becomes a question mark in light of 

increasing global population which is 

expected to touch 9 billion in 2050. 

Introduction 

A worldwide phenomenon of 

accumulation of excess salts in the root 

zone results in a partial or complete loss of 

soil productivity. The problem of soil 

salinity is widespread in arid and semi-arid 

regions though salt affected soils are also 

found extensively in sub-humid and humid 

climates, particularly in the coastal regions 

where the ingress of sea water through 

estuaries & rivers causes large-scale 

salinization. Soil salinity is also a serious 

problem in areas where groundwater of 

high salt content is used for irrigation. The 

most serious salinity problems are being 

faced in those arid and semi-arid regions 

of the world where irrigation is essential to 

increase agricultural production to satisfy 

food requirements. Irrigation in these areas 

requires skilled management. Failure to 

apply principles of efficient water 

management may result in wastage of 

water. Over-watering and inadequate 

drainage results in water logging, loss of 

cultivable land and salinity problems 

which reduce the soil productivity. Nearly 

50 percent of the irrigated land in the arid 

and semi-arid regions has some degree of 

soil salinization problems. This shows the 

magnitude of the problem that must be 

tackled in order to meet future global food 

needs. It is generally agreed that the future 

food needs of increasing population will 

be met by directing the efforts of all 

concerned towards improving the level of 

management of soils already under 

cultivation, and by bringing under plough 

the potentially arable soils which are 

presently uncultivated. Soil salinity is a 

major impediment in achieving potential 

crop yields. Measures to combat 

desertification, preventing and controlling 

water logging, salinization and sodication 

by modifying farming techniques in a 

regular and sustained way using an 

integrated approach is need of present day 

agriculture. The problems of salt-affected 

soils are old but their magnitude and 

intensity have been increasing fast due to 

large-scale efforts to bring additional areas 

under irrigation in recent decades. The 

problems have been made worse by 

development of irrigation systems without 
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adequate provision for drainage and are 

being aggravated by poor water 

management practices and unsound 

reclamation procedures.  

Origin of Salts 

The presence of excess salts on the soil 

surface and in the root zone characterizes 

all saline soils. The main source of all salts 

in the soil is the primary minerals in the 

exposed layer of the earth’s crust. During 

the process of chemical weathering which 

involves hydrolysis, hydration, solution, 

oxidation, carbonation and other 

processes, the salt constituents are 

gradually released and made soluble. The 

released salts are transported away from 

their source of origin through surface or 

groundwater streams. The salts in the 

groundwater stream are gradually 

concentrated as the water with dissolved 

salts moves from the more humid to the 

less humid and relatively arid areas. The 

predominant ions near the site of 

weathering in the presence of carbon 

dioxide will be carbonates and hydrogen-

carbonates of calcium, magnesium, 

potassium and sodium; their 

concentrations, however, are low. As the 

water with dissolved solutes moves from 

the more humid to the arid regions, the 

salts are concentrated and the 

concentration may become high enough to 

result in precipitation of salts of low 

solubility.  

Salinity and Plant Growth 

Excess soil salinity causes poor and spotty 

stands of crops, uneven and stunted growth  

and poor yields, the extent depending on 

the degree of salinity. The primary effect 

of excess salinity is that it renders less 

water available to plants although some is 

still present in the root zone. This is 

because the osmotic pressure of the soil 

solution increases as the salt concentration 

increases.  

Reclamation and Management of Salt 

Affected Soils 

1. Salt leaching  

2. Drainage 

Salt Leaching 

The amount of crop yield reduction 

depends on such factors as crop growth, 

the salt content of the soil, climatic 

conditions, etc. In extreme cases where the 

concentration of salts in the root zone is 

very high, crop growth may be entirely 

prevented. To improve crop growth in 

such soils the excess salts must be 

removed from the root zone. The term 

reclamation of saline soils refers to the 

methods used to remove soluble salts from 

the root zone. Methods commonly adopted 

or proposed to accomplish this include the 

following:  

Scraping 

Removing the salts that have accumulated 

on the soil surface by mechanical means 

has had only a limited success although 

many farmers have resorted to this 

procedure. Although this method might 

temporarily improve crop growth, the 

ultimate disposal of salts still poses a 

major problem.  

Flushing 

Washing away the surface accumulated 

salts by flushing water over the surface is 

sometimes used to desalinize soils having 

surface salt crusts. Because the amount of 

salts that can be flushed from a soil is 

rather small, this method does not have 

much practical significance.  

Leaching 

This is by far the most effective procedure 

for removing salts from the root zone of 

soils. Leaching is most often accomplished 

by ponding fresh water on the soil surface 

and allowing it to infiltrate. Leaching is 
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effective when the salty drainage water is 

discharged through subsurface drains that 

carry the leached salts out of the area 

under reclamation.  

Drainage 

Provision of adequate drainage measures is 

the only way to control the groundwater 

table.  

• Surface drainage: In surface drainage, 

ditches are provided so that excess water 

will run off before it enters the soil. 

However the water intake rates of soils 

should be kept as high as possible so that 

water which could be stored will not be 

drained off. Field ditches empty into 

collecting ditches built to follow a natural 

water course. A natural grade or fall is 

needed to carry the water away from the 

area to be drained. 

Subsurface drainage 

If the natural subsurface drainage is 

insufficient to carry the excess water and 

dissolved salts away from an area without 

the groundwater table rising to a point 

where root aeration is affected adversely 

and the groundwater contributes 

appreciably to soil salinization, it may be 

necessary to install an artificial drainage 

system for the control of the groundwater 

table at a specified safe depth.  

Filter materials 

These are sometimes placed around 

subsurface drains primarily to prevent the 

inflow of soil into the drains which may 

cause failure, and/or to increase the 

effective diameter or area of openings in 

the drains which increases inflow rate. 

Two types of materials are generally used:  

1. Thin sheets such as of fibre glass or 

spun nylon and  

2. Sand and gravel envelopes or other 

porous granular materials  

Pump drainage 

The chief drawback of gravity drainage 

systems is their inability to lower the water 

table to an adequate depth. Pumping 

groundwater in areas where a suitable 

permanent aquifer exists is often an 

effective means of lowering the water 

table.  

Maintenance of Drainage Systems 

A subsurface drainage system normally 

requires little maintenance if it is properly 

designed and installed. The outlet ditch 

should be kept free of the sediment and the 

tile outlet should be protected against 

erosion and undermining. If a drain line 

becomes filled with sediment or roots the 

line should be uncovered at some point 

downstream to locate the obstruction. 

Roots of nearby trees can also block 

subsurface drains. For this reason shrubs 

and trees growing adjacent to a tile line 

should be removed. Weed growth must be 

controlled and the caving in of the sides 

requires continuous attention in order that 

the entire drainage system continues to 

work efficiently.  

Conclusion 

Salt in soils comes from basic fertilizers, 

salty irrigation water and naturally-

occurring salts. Salt build up is the result 

of a lack of effective leaching of salts 

through soils. Salt management in soil is a 

major challenge for growers. The 

challenge is to effectively manage soil 

salinity and sodium (Na) in a cost-

effective manner, using appropriate 

combinations of irrigation management, 

soil management, and soil amendments. 
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Abstract 

During the large scale rearing of rice moth, 

Corcyra cephalonica (Stainton) 

(Lepidoptera: Pyralidae) in biocontrol 

laboratory of this Institute, severe 

infestations of larval ectoparasitoid, 

Bracon hebetor Say (Hymenoptera: 

Braconiidae) were recorded. The present 

article deals with this larval ectoparasitoid.  

Key words: Ectoparasitoid, Bracon 

hebetor, rice moth, Corcyra cephalonica 

Introduction 

Bracon hebetor Say (Hymenoptera: 

Chalcidoidea: Braconidae) is a gregarious, 

idiobiont, arrhenotokous, larval 

ectoparasitoid of several species of 

Lepidoptera that are associated with stored 

products (Cline et al., 1984; Gül and 

Gülel, 1995; Heimpel et al., 1997; Darwish 

et al., 2003; Ghimire and Phillips, 2010). It 

is cosmopolitan in distribution (Askew, 

1971). The well known potential 

Lepidopteran host species of B. hebetor 

are Indian meal moth, Plodia 

interpunctella (Hübner), Mediterranean 

flour moth, Ephestia kuehniella (Zeller), 

almond moth, E. cautella (Walker), rice 

moth, Corcyra cephalonica (Walker), 

navel orange worm, Amyelois transitella 

(Stainton), greater wax moth (laboratory 

reared and commercial), Galleria 

mellonella (Linnaeus) (all Pyralidae), 

tobacco budworm, Heliothis virescens 

(Fabricus), corn earworm, Helicoverpa zea 

(Boddie), beet armyworm, Spodoptera  

 

exigua (Hübner) (all Noctuidae), webbing 

clothes moth, Tineola bisselliella 

(Hummel) (Tineidae) and Angoumois 

grain moth, Sitotroga cerealella (Olivier) 

(Gelichiidae) (Khalil et al., 2016 ). 

During the large scale laboratory rearing 

of rice moth, Corcyra cephalonica 

Stainton (Lepidoptera: Pyralidae) (Fig. 1) 

for mass production of eggs to serve as 

host for native egg parasitoid, 

Trichogramma raoi Nagaraja 

(Hymenoptera: Trichogtammitidae) as 

biocontrol agent, severe infestations of 

larval ectoparasitoid, B. hebetor was 

noticed (Fig. 2). As a result, there was a 

massive larval mortality occurred (Fig. 3). 

To control this ectoparasitoid, light traps 

were used for collection of adult wasps 

and killed in insecticide solution 

successfully. The information about this 

larval ectoparasitoid is summarized as here 

under. 

Bracon hebetor Say (Hymenoptera: 

Braconidae) 

Full grown larvae of C. cephalonica are 

preferred host of B. hebetor for 

oviposition. Before oviposition the female 

wasps puncture all the larvae irrespective 

of size and paralyse them. The wasps 

oviposit 2-3 days after emergence (Ohh, 

1993). During oviposition, the ovipositor 

drills into host’s body with the cutting 

ridges on the 1
st
 and 2

nd
 valvulae. In the 

process, terebra acts as the guiding 
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structure, support the 3
rd

 valvulae and hind 

coxae (Askew, 1971). The ovipositor, 

before oviposition, is frequently used to 

inject paralyzing toxin in to the host. In 

some hosts, the paralysis caused by the 

parasitoid is permanent, in others the effect 

is temporary and the host soon recovers 

and resumes natural activity. 

The life cycle of the wasp in C. 

cephalonica occupies 9 days in hot moths 

and 16 days in cooler period. From 

unfertilized females, only male progeny 

comes out. Male constitutes about 70% of 

the population in winter and 50% or less in 

summer. The size of the adult wasps varies 

with the size of the host and number of the 

parasite developed on it. Mated females of 

B. hebetor have an average life span of 25 

days, oviposition continues for about 22 

days and produce 174 adults with 1:1 sex 

ratio (Gul and Gulel, 1995: Gunduz and 

Gulel, 2005). 

Adult B. hebetor is a minute wasp. The 

body of adult is mostly black, head and 

legs mostly dark yellow 

and dorsum of thorax is brown. These 

wasps feed quickly, aided by their 

gut enzymes which quickly destroy 

the blood proteins in the moth larvae. This 

increases the value of the species as an 

effective biocontrol agent (Phillips, 2010).  
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Fig.1. Large scale rearing of rice moth, Corcyra cephalonica in biocontrol laboratory 
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Fig. 2. Larval ectoparasitoid, Bracon hebetor and its infestations on larvae of 

rice moth, Corcyra cephalonica in biocontrol laboratory 
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Fig. 3. Massive larval mortality in Corcyra cephalonica due to infestations of ectoparasitoid, 

Bracon hebetor in biocontrol laboratory 
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A green fence is a fence made of living 

trees and shrubs. Made from thorny or 

non-thorny plants, it can also be called a 

green fence, or hedge. There are many 

ways of using a barrier to prevent harmful 

pests from coming onto the land. Everyone 

knows that stone and mud, bricks, barbed 

wire, bamboo, or even cut branches can be 

used to make a fence. But the most 

productive form of barrier is the living 

fence, because as well as being a barrier, it 

can also produce many other benefits for 

the home.   

Benefits of C. bonducella as Living 

Fence 

 Crops are protected against 

harmful pests and animals.  

 The living fence can act as a 

windbreak.  

 As well as protecting the land, 

various products such as firewood, 

medicines, timber, nectar, etc. can 

be taken. 

 Beneficial animals such as predator 

insects can also find a place to live 

in the living fence. 

 The living fence saves money. 

 It prevents soil erosion. 

 It can prevent terraces from 

collapsing 

 It can be used where materials for 

fencing are not found, e.g. plentiful 

rocks, barbed wire, large branches 

or trees, etc.  

So, as well as using the live fence for 

protection, C. bonducella can also be used 

to increase farm production by fixing 

atmospheric nitrogen as it is belongs to 

legumes family. It also produces valuable 

fruit pods which can be used for medicinal 

purpose 

Where to make live fence with C. 

bonducella 

According to location and its climate, 

landscape, soil, etc. C. bonducella can be 

planted on the edges of the land and also 

fences are useful along edges such as 

pathways and edges of fields or terraces.  

Materials needed to make live fence 

with C. bonducella 

 Seed or Seedlings 

 Sharp cutting tools 

 Digging tools 

 Leaf litter 

By collecting seed and seedlings from 

around the community and local forest, 

and making home nurseries, we can grow 

small, large, climbing vine seedlings of. C. 

bonducella In the living fence it is good to 

have C. bonducella as it posses thorns on 

stems. 

Establishment and spacing 

Direct seed sowing or use of cuttings is 

primarily recommended, but it may be 

better to raise seedlings in an on-farm 

nursery since they are relatively slow 

starters. 
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It is best to plant seeds or seedlings in two 

staggered rows so that an impenetrable 

fence or hedge is formed. The distance 

between the rows can be 15-30 cm with 

the same space within the rows. Directly 

sown fences must be well looked after and 

protected initially. 

How to maintain C. bonducella 

After planting seed or seedlings in the live 

fence, mulch thickly with straw, leaf litter 

etc. This controls the weeds, and allows 

the plants to grow well. Weeds need 

removing, and the plants should be 

watered if possible. Replace any plants 

that die. Once the plants have grown, there 

is not much maintenance. Cutting or 

pruning branches will give yields of 

firewood, mulch material, etc. If there is 

too much shade, branches can be cut to let 

in more sun. 

C. bonducella needs regular trimming so 

as not to overgrow. Since it is very thorny, 

sometimes regarded as too difficult to 

manage. There are few risks associated 

with C. bonducella as it require labour for 

maintenance, and if they are not 

maintained they lose their intended 

function and begin to compete with 

crops. Caesalpinia bonducella too thorny 

to have near houses as children may 

suffer.  

The kitchen garden or nursery and crop 

fields needs a good fence around it to 

protect against strong sun and wind, 

livestock, weeds and other harmful things. 

There are other beneficial yields of mulch 

material, fodder, flowers, etc. This can 

also be called edge farming or companion 

planting. 

Conclusion 

Since green fencing provide some 

additional benefits along with protection to 

nursery or crop field it is better to go for 

green fencing of crops. Caesalpinia 

bondcuella, even though small risks 

associated with germination and 

maintenance it is advisable to grow green 

fence with this woody plant as it provide 

many medicinal benefits along with 

Protection.  

 
Fig. 1. Pods and Thorny stems of C. 

bonducella 

 

 
Fig. 2. Green fence of C. bonducella 
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Lantana camara popularly known a wild 

sage belongs to family Lamiaceae, is a 

perennial aromatic shrub growing to 0.5–2 

m tall, with quadrangular stems, 

sometimes having prickles, native to 

Central and South America. It was 

introduces in India as a garden ornamental 

or a hedge plant in at the National 

Botanical Garden (Kohli et al., 2006), and 

in Calcutta in the early nineteenth century 

(Hakimuddin, 1929). It has spread in 

around 60 countries. In India, four species 

of genus Lantana are found as L. camara, 

L. indica, L. veronicifoila and L. Trifolia. 

L. camara is of hybrid origin and is a 

polyploid complex. In India it is composed 

of polyploids ranging from 2x to 7x (x = 

11) (Amit et al., 2009).  

 
From the past decade, Lantana has 

gathered attention of all including 

scientists, researchers, administrator, 

managers etc. because of its wide spread 

all across the country. The diverse and 

broad geographic distribution of Lantana is 

a reflection of its wide ecological tolerance 

and its ability to grow in any kind of soil 

and situation. Once introduced for its 

beautiful appearance, now known as 

invasive weed. Over the last decade till 

now, many efforts has been taken to 

remove lantana involving huge economic 

investments from forest department all 

over the country. Many scientists and 

researchers have published their research 

work on positive and negative roles of 

Lantana in Indian ecosystem.  

Destructive role:  

 It has allelopathic effect,  

 It negatively impacts the 

productivity of the soil and 

eliminates important native plant 

species,  

 leading to a reduction in the 

biodiversity of the region,  

 Causes migration or decline in the 

number of herbivores in the area,  

 potential fire hazard in deciduous 

forests,  

 contributing to erosion of soil,  

 adversely impacting the 

regeneration of forests,  

 harbouring vectors that carry 

infectious diseases,  

 The leaves and seeds are toxic,  

 The unripe, green berries cause 

vomiting, diarrhoea, dilated pupils 

and laboured respiration if 

ingested, the leaves may cause 

dermatitis.  

Constructive role:  

 Wood to produce wood polymer 

composites (WPC), Called green 

composites used as cost-effective 
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and eco-friendly alternatives for a 

variety of applications – from 

the construction of window frames, 

doors, and decks to making 

household items like furniture and 

foot mats (IWST Bangalore).  

 Stems for paper-making which is a 

suitable quality for writing and 

printing.  

 It is used as intestinal antiseptic, 

diaphoretic, and in treatment of 

tetanus and rheumatism and 

malaria in Indian medicine (Ojha & 

Dayal, 1992).  

 Leaf extracts exhibit antimicrobial, 

fungicidal, insecticidal and 

nematicidal activity (Day et al., 

2003; Girish, 2017). 

 An infusion of flowers is given as 

pectoral for children (CSIR, 1962; 

Singh et al.,1984). 

 Combined with the leaves of 

Cymbopogon citratus, they are 

used as an infusion to treat colds, 

high blood pressure and malarial 

fever (Useful Topical Plant 

database, 2014).  

 Lantana biomass could be utilized 

as fertilizer, energy, fuel wood, 

pulp, paper fiber and developing 

roofing material (NAS,1981). 

 The plant has an extensive root 

system and is often planted for 

erosion control as L. camara 

provides a good covering to the 

ground with fine leaf mulch 

(Munir, 1996).  

 The twigs and stems serve as 

useful fuel for cooking and heating 

in many developing countries. 

 Pretreatment of Lantana wood 

improves the uses (i) to produce 

pulp suitable for writing and 

printing (Gujral & Vasudevan, 

1983). 

 Good butterfly diversity can be 

found around Lantana flowers as 

this species is mostly pollinated by 

butterflies (Negi et al., 2019). 

In the current context of climate change 

and global warming, numerous efforts are 

being made from various regional, national 

and global agencies to counter climate 

change. Massive afforestation drives are 

being undertaken for sequestrating greater 

amounts of carbon for long time period. 

The behaviour of lantana is like cloak and 

dagger, sometime it is menace while 

sometime it is considered as climate 

adaptive hardy species. Harnessing the 

invasive nature of this species would help 

in creating green cover in different waste 

lands and difficult ecological situations. 

Mostly the gregarious nature of this 

species is seen has a problem in forest 

ecosystems, overlooking the other side of 

Lantana’s ecology which can be tapped for 

good reasons. 

Efforts should be directed to harness the 

invasive instincts of this species rather 

than spending money, man power and time 

on conducting research for its eradication. 

Once its utility is well established it will 

be harvested instead of removal. 
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