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Abstract 
Global food demand is expected to nearly double by 

2050 due to an increase in the world’s population. The 

green revolution has played a key role in the past 

century by increasing agricultural productivity 

worldwide, however, limited availability and continued 

depletion of natural resources such as arable land and 

water will continue to pose a serious challenge for 

global food security in the coming decades. High 

yielding varieties with proven tolerance to biotic and 

abiotic stresses, superior nutritional profiles and the 

ability to adapt to the changing environment are 

needed for continued agricultural sustainability. The 

narrow genetic base of modern cultivars is becoming a 

major bottleneck for crop improvement efforts and, 

therefore, the use of crop wild relatives (CWRs) is a 

promising approach to enhance genetic diversity of 

cultivated crops. They have great potential to combat 

future challenges and important source of the genes for 

breeding stress tolerant high yielding varieties as they 

have been evolving for thousands of years in adverse 

climatic conditions and possess a much higher degree 

of adaptability.  

 

Plant breeders have utilised their genes to improve 

many cereals, grain legumes, oilseeds, fruits and 

vegetables through introgression and pre-breeding. 

The use of CWRs lags far behind its potential due to 

certain hindrances such as cross incompatibilities, 

infertility in the F1 and subsequent progeny, non-

availability or poor conservation of CWRs, under-

utilized and under-explored wild germplasm and the 

expression of desirable traits in cultivated genetic 

background. Therefore, CWRs has been utilized 

through advanced biotechnology and molecular 

breeding techniques.  
 

Keywords: Wild relatives, crop production, sustainability, 

biodiversity. 

 

Introduction 
Crop wild relatives are wild plant that are closely related to 

crop species whose geographic origins can be traced to 

regions known as Vavilov Centers. They may be a wild 

ancestor of the domesticated plant, or another closely related 

taxon. Crop wild relatives (CWR) include the progenitors 

and wild or weedy relatives (primary gene pool) and 

distantly related taxa, having potential for crop improvement 

(secondary and tertiary gene pools). Wild relatives have poor 

plant type, perennial and seed-shattering habit, long harvest 

period and low yielding. They are locally adapted and grow 

in diverse climatic conditions. Wild relatives are generally 

adapted to extreme environments.  

 
Major efforts are underway to utilize them to develop 

climate resilient crops. Many of today’s food crops bear no 

resemblance to their wild relatives. Domesticated crops have 

been substantially changed compared to their wild relatives 

including morphological, compositional and physiological 

modifications. These modifications made dramatic 

improvement in crop abundance, productivity and nutrition. 

Wild relatives possess tremendous genetic diversity. 

Important sources of ‘new’ genes are for wider adaptability, 

tolerance or resistance to disease, insect-pests, yield, quality 

attributes, sources of male sterility and abiotic traits. For 

centuries, crop wild relatives have provided farmers with the 

genetic material to improve the nutritional quality of crops, 

enhance productivity and provide cultivated varieties with 

resistance to pests and diseases.  

 

Plant breeders utilize traits in CWR to improve crops. 

Climate change is predicted to bring about increased global 

temperature along with associated carbon dioxide (CO2) 

increase, altered pattern of rainfall and salinity, emergence 

of new pest strains and diseases86. These predicted climatic 

changes are expected to have fairly widespread impacts on 

agriculture for example, rice flowers show increased sterility 

at high temperatures, maize is very sensitive to drought at 

the time of flowering, wheat senescence starts earlier and 

faster under warmer conditions etc.43.  

 

To meet these challenges, plant breeders need all the genetic 

diversity available in the form of germplasm, landraces and 

wild or weedy forms. Some of the genetic diversity may be 

found in landraces, traditional/farmer’s varieties that are still 

being cultivated by farmers around the world. The 

conservation of crop wild relatives has become even more 

critical during a period of climate change.  

 

Increasing and evolving patterns of human food 

consumption, together with high rates of urbanization, 

pollution, unsustainable use of natural resources, spread of 

invasive species, displacement of local varieties and 

environmental changes are all threats to the world’s rich and 

highly adapted plant genetic resources for food and 

agriculture (PGRFA). To prevent the loss of CWR and wild 

food plant diversity and to maximize their availability, 
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especially for crop improvement, there is an urgent need to 

ensure their appropriate conservation and sustainable use at 

the global, regional, national and local levels.  

 

Harlan and de Wet’s genepool (GP) concept (1971): 

Classify CWR species into primary,secondary and tertiary 

genepools based on how easy it is to use them in breeding24. 

Primary gene pool (GP1) consists of the taxa including 

cultivated, weedy and wild forms of a crop species. They are 

cross compatible and produce fertile hybrids. Secondary 

gene pool (GP2) includes all the taxa that will cross with the 

GP1- hybrids. These hybrids are usually sterile but with 

some fertility. Gene transfer is possible with some 

difficulties. Tertiary gene pool (GP3) consists of taxa that 

are distinctly related to the cultivated plants from which 

crossing is difficult and produces always non-viable 

embryos and sterile hybrids. Gene transfer is still possible 

with great difficulties due to strong barriers. Among them 

primary and secondary genepools are the easiest to use in 

plant breeding25. 

 

Importance and Utilization of wild relatives in crop 
improvement: Vavilov89 first realized the importance of 

crop wild relatives in the early 20th century. CWRs have 

potential to contribute beneficial traits to crops or that are 

gathered for food or feed. CWRs retain high levels of genetic 

diversity compared to their domesticated descendants and a 

vital component of agricultural biodiversity 

(agrobiodiversity). A potential source of genes and alleles 

for adapting crops is changing environmental conditions and 

human needs6,19. CWRs determine the genetic relationship 

between the crop and its wild relatives. CWR were used in 

crop improvement in sugar cane in the first half of the 20th 

century. Their utility was recognized in breeding programs 

of major crops in the 1940s and 1950s62.  

 

Recently significant advances have been made in molecular 

technologies and hybridization procedures available for 

breeding and cultivar development that allow for the 

incorporation of more distantly-related taxa. Farmers have 

used traditional breeding methods for millennia, wild maize 

(Zea mexicana) is routinely grown alongside maize to 

promote natural crossing and improve yields. Plant breeders 

have utilised these genes to improve many cereals, grain 

legumes, oilseeds, fruits and vegetables through two 

approaches i. e. gene introgression and pre-breeding 30. 

 

Gene introgression: Introgression, also known as 

introgressive hybridization, is the movement of a gene (gene 

flow) from one species into the gene pool of another by the 

repeated backcrossing of an interspecific hybrid with one of 

its parent species. Introgression is an important source of 

genetic variation in natural populations and may contribute 

to adaptation. Introgressive hybridization has also been 

shown to be important in the evolution of domesticated crop 

species. Modern maize is postulated to have developed 

through introgressive hybridization between the primitive 

maize and wild grass, Tripsacum.  

 

 
 

Table 1 

Gene pool of some selected crops 
 

Crop GP1 GP2 GP3 
Barley H.vulgare H.spontaneum H.bulbosum Hordeum spp. 

Wheat T.aestivum 
Triticum spp., Aegilops,Secale, 

Thinopyrum 
…….. 

Chickpea C.arietinum, C.reticulatum None C.bijugam,C.pinnatifidum 

Lentil L.culinaris None L.nigricans 

Sugarcane S.officinarum, S.barberi Erianthus spp., Imperata spp. ------------ 



Research Journal of Biotechnology                                                                                                             Vol. 16 (6) June (2021)  
   Res. J. Biotech 

200 

Incompatibility barriers can be manifested in several ways: 

for example, poor pollen growth, embryo formation, hybrid 

viability and hybrid fertility can all inhibit use of wild 

relatives in hybridization programed1,15. Embryo rescue, 

somatic hybridization, or protoplast fusion, has been 

successfully employed to make interspecific hybrids in 

many crops22,41. Bridge crosses are other techniques that use 

an intermediary species, which is crossable with both 

parents, to indirectly transfer genes into the desired 

cultivated background 91. 

 

Pre-breeding: Breeders have also worked to recover some 

of the beneficial genetic diversity lost (or never included) 

during the domestication and crop improvement process by 

crossing cultivated varieties with wild species. Utilization of 

crop wild relatives (CWR) in crop improvement is much 

more difficult than breeding with domesticated varieties. 

Pre–breeding is an early phase of any breeding programme 

that utilizes wild germplasm and is also called as 

Developmental breeding or Germplasm enhancement.  

 

This pre-breeding attempt to reset the genetic diversity of 

crops by reintroducing genetic variation has been left 

behind. Pre-breeding aims to isolate desired genetic traits 

(e.g. disease resistance) from unadapted material like CWR 

and introduce them into breeding lines that are more readily 

crossable with modern elite varieties. It broadens the elite 

genepool by re-capturing lost beneficial genetic diversity 

that was not previously accessible either due to genetic 

incompatibilities or nonoverlapping geographic 

ranges10,14,60. 

 

Potential achievements of CWRs in crop improvement: 
The plant breeders have not fully exploited the potential of 

wild relatives as they depend on searching genes for 

beneficial traits associated with certain wild relatives rather 

than searching more generally for beneficial genes. Plant 

breeders prefer to use pre-breeding lines containing the 

desirable wild traits in domesticated genetic backgrounds. 

Major efforts have been concentrated primarily on use of 

wild relatives in certain food crops such as wheat, rice, 

barley, tomato, soybean and mustard.  

 

The use of wild relatives lags far behind its potential due to 

certain obstacles such as cross incompatibilities, infertility 

in the F1 and subsequent progeny, under-utilized and under-

explored wild germplasm, lack of faithful evaluation of data 

and the expression of desirable traits in cultivated genetic 

background. Accessibility of wild relatives resources to 

researchers and breeders is another important issue for crop 

improvement utilizing wild relatives. Many international 

collections such as International Center for Tropical 

Agriculture (CIAT), Crop Trust and Kew as well as National 

Gene Banks of respective countries, conserve a number of 

wild relatives (Table 2) and provide information on pre-

breeding data, distribution and potentially useful traits. 

 

Biotic stress resistance: Narrow genetic base has created 

genetic vulnerability of crop species to diseases and insect 

pest. Breeding for biotic stress resistance aims at 

maintaining productivity by reducing losses due to these 

insect pest. Resistant varieties offer the cheapest means of 

disease and insect control and mostly these resistant gene are 

found in wild relatives. It is estimated that wild relatives of 

cultivated crops conferred over 80% genes for the beneficial 

traits61. There are a number of examples of successful gene 

discovery and transfer of superior alleles from CWRs to 

domesticated crops despite a variety of difficulties in using 

CWRs. The CWRs along with their utilization traits have 

been summarized crop-group wise under following 

subheads: 

 

Rice (Oryza sativa): Bacterial leaf blight has been one of the 

most widely distributed and detrimental rice disease 

worldwide. In 1990, the transfer of Xa21 gene from wild rice 

(O. longistaminata) for resistance to bacterial blight in IR72 

started the systematic use of wild rice gene pool. Wild rice, 

O. rufipogon has been used for blast resistant gene, Pi33 

introgression into rice variety IR64 which is the most used 

rice blast resistant variety7. 

 

Table 2 

World collections of wild relatives of important food crops 
 

Crop Wild relatives Storage location 

Rice Oryza rufipogon, O. officinalis, 

O. granulate 

Chinese Academy of agriculture Sciences, International 

Rice Research Institute 

Wheat Triticum, Aegilops, Dasypyrum villosum The Wheat Genetics Resource Center 

Barley Hordeum spontaneum and 

other Hordeum wild species 

International Barley Core Collection (300), USDA-

ARS National Small Grains Collection 

Soybean Glycine soja USDA Soybean Germplasm Collection, 

Chinese National Crop Genebank 

Sorghum 23 wild sorghum species International Crops Research Institute for the Semi-

Arid Tropics 

Tomato Wild Lycopersicon and 

Solanum species 

Tomato Genetics Resource Center 

Potato 187 wild Solanum species International Potato Center 
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Pi40 gene from O. australiensis conferred broad-pectrum 

durable resistance to blast. Other sources for blast resistant 

genes such as Xa23 (O. rufipogon); Xa27 (O. minuta); Xa29 

(O. officinalis); Xa30, Xa38 (O. nivara); Xa34 (O. 
brachyantha) were reported by different scintist.16,103,104 

 

Sharma and Shastry incorporated grassy stunt virus resistant 

gene from Oryza nivara in most of the germplasm at 

International Rice Research Institute40. Brown planthopper 

(Bph) resistance genes, Bph14 and Bph29 were introgressed 

from O. officinalis and O. rufipogon respectively72,83. 

 
Wheat (Triticum aestivum): Stem and leaf rust resistance 

were transferred from Agropyron elongatum and Aegilops 

umbellulata respectively. Leaf rust and stripe rust have been 

transferred from T. monococcum to bread wheat var. WL711 

and one gene for leaf rust into PBW343 using marker 

assisted selection78,82. Ae. tauschii has many leaf rust res. 

genes: Lr21, Lr22a, Lr32, Lr37, Lr39, Lr41, Lr42 and Lr43. 

Among them Lr34 provides durable resistance & presently 

used extensively in wheat improvement programme in India 

and worldwide. Resistance to Hessian fly in wheat derived 

from Aegilops tauschii101. Aegilops tauschii (D genome 

progenitor) and Triticum turgidum ssp. dicocooides 

contribute for drought and salt tolerance also38. 

 

Maize (Z. mays): Teosinte (Z. mays ssp. parviglumis Iltis 

and Doebley) and Tripsacum are two WRs that have been 

extensively characterized as donors of economically 

importance45. Resistance genes were introduced against 

Helminthosporium, Puccinia, rootworm, drought and 

aluminum stress from Tripsacum and Z. diploperennis into 

cultivated maize30. Blight and rootworm resistant genes were 

transferred from Tripsacum dactyloides into cultivated 

varieties65. 

 

Groundnut: Cultivated groundnut variety did not express 

resistance against groundnut tobacco armyworm 

(Spodoptera litura). Arachis kempff is a wild relative 

reported to be resistant to S. litura which is transferred 

through interspecific crosses into cultivated groundnut 

varieties. 

 

Abiotic stress tolerance: Abiotic stresses are the primary 

source of yield losses as they reduce yield up to 20 per cent. 

Heat, drought and salinity are the main abiotic stresses.

 

Table 3 

Improved traits in some important cereal crops for biotic and abiotic stresses using wild relatives 
 

Crop Wild Relative Traits 

Wheat35,90,100 Triticum monococcum 

Heat tolerance 

Salt tolerance 

Powdery mildew resistance 

Wheat23 Agropyron elongatum Rust resistance 

Rice7 Oryza rufipogon Blast resistance 

Rice5 O. longistaminata Bacterial blight resistance, drought tolerance 

Rice77 O. glaberrima 
Weed competitiveness, drought tolerance 

and high yield 

Barley12,32,34 Hordeum spontaneum 

Severe salt and dehydration stress; 

aluminum tolerance; 

Fusarium resistance 

Barley20,79 
H. bulbosum 

 
Resistance to powdery mildew and leaf rust 

Maize65 Tripsacum dactyloides Corn root-worm resistance 

 

Table 4 

Improved traits in legumes for abiotic and biotic stresses using wild relatives 
 

Crop Wild relative Improved Traits 

Soybean67 Glycine soja Salt tolerance, Soybean cyst nematode resistance 

Soybean96,106 C. echinospermum, 

Cicer reticulatum 

drought tolerance and 

Ascochyta blight 

Common bean53 Arachis stenosperma Root-knot nematode resistance, drought tolerance 

Peanut2,47 A. duranensis, 

A. stenosperma 

Late leaf spot resistance 

Peanut42 Cajanus scarabaeoides Drought tolerance and Pod borer insect resistance 

Pigeon Pea81 L. ervoides Anthracnose resistance 
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Table 5 

Improved traits in vegetables for biotic and abiotic stresses using wild relatives 
 

Vegetable crop  Wild species Improved traits 

Tomato18,27,29,36,63,69,99,102  Solanum pimpinellifolium S.peruvianum 

S. pimpinellifolium  
S. chilense, S. habrochaites  

S. pimpinellifolium  
S. cheesmanii 

Bacterial wilt  

Bacterial spot Tomato leaf curl 

virus  

High lycopene content  

Salt tolerance 

Brinjal4,8,33,46,48  Solanum linnaeanum S. torvum, S. 

Sisymbriifolium  
S. indicum, S. violaceum, 

S. aethiopicum, S. incanum  

S. violaceum 

Verticillium wilt Powdery 

mildew Bacterial wilt Fruit and 

Shoot Borer Male sterility 

Cucumber11,57 Cucumis hystrix 

 C. metuliferous 

Downy mildew Cucumber 

mosaic virus, Papaya ringspot 

virus,  

Crucifer64  Brassica tournefortii Cytoplasmic male sterility 

 
Wild relatives those adapted to arid habitats are known to be 

rich in drought or salinity resistance attributes. IARI released 

‘BG1103’ a drought and heat tolerance chickpea variety 

derived from Cicer reticulatum and is a leading cultivar 

(40% more yield) in Northern India. Triticum dicoccoides 
and H. spontaneum provide heat and drought tolerance in 

wheat and barley respectively59.  

 

Oryza rufipogon genes have been exploited for tolerance to 

high acidic-sulfate content soil in Vietnam58. O. 
longistaminata genes for drought tolerance in cultivars of 

Philippines are allowing the spread of rice production to 

previously unusable lands5. In maize, Drought and Salinity 

tolerance genes were derived from Eastern gamagrass. 

Drought and heat tolerance in cotton were introgressed from 

G. tomentosum46. 

 

Higher productivity: At present, the yield reaches a plateau 

because the variability for yield in a crop species is 

exhausted almost. Wild relatives of cultivated species may 

provide yield genes for breaking yield plateau. Rice variety 

Dhanrasi, an example of improving yield potential and 

disease resistance is by introgressing gene (Os11Gsk and 
Os12Mat) from wild species (Oryza rufipogon)71. In 

chickpea, productivity enhancement related traits have been 

introgressed from C. reticulatum. C. echinospermum yield 

increased up to 39 per cent74. 

 

CMS or fertility restorers for use in producing hybrids: 
Genetic vulnerability arising due to wide spread use of a 

single CMS source can be overcome by using alternative 

CMS source. Wild relatives are the most common source of 

sterile cytoplasm.  

 

In rice, male sterile cytoplasm was transferred from O. 

spontanea to nuclear genome of cultivated rice species. 

About 95% of the male sterile lines used in commercial rice 

hybrids were grown in China and other countries have WA 

type of cytoplasm97. CMS based on using wild Helianthus 

annuus and H. petiolaris has been used in high yielding 

commercial sunflower hybrids since 1972. Currently, 100% 

of sunflower production in the US and 60–70% of 

production worldwide is estimated to be from these hybrids. 

CMS and fertility restorer lines derived from Pennisetum 
purpureum Schum. were used in the first pearl millet grain 

hybrids and commercial forage hybrids26.  

 

In pigeonpea, six male sterile cytoplasm were reported by 

several scientists. These cytoplasms are such as A1 

cytoplasm from C. sericeus73, A2 cytoplasm from C. 

scarabaeoides76, A3 cytoplasm from C. Volubilis95, A4 

cytoplasm from C. Cajanifolius56, A5 cytoplasm from C. 
Cajan51 and A6 cytoplasm from C. Lineatus80. ICPW 89 an 

Indian accession of Cajanus scarabaeaides (L.) Thouars, a 

wild relative of pigeonpea, was used to develop a CMS line 

ICPL 2039A. 

 

Improvement in quality: In tomato, many classic examples 

of improved quality traits are from wild genes, from 

increased soluble solid content, fruit color and adaptation to 

harvesting. In wheat, cultivars having increased protein 

content were derived from Triticum dicoccoides28.  

 

Better grain quality synthetic hexaploid wheat cultivar 

Carmona’(Spain)High protein and seed size breeding lines 

such as HPL 2, HPL 7, HPL 40 and HPL 51 were developed 

from pigeon pea wild relatives C. sericeus, C. albicans and 

C. scarabaeoides. 
 

Enhanced Utilization of wild relatives through Advanced 
Biotechnology and Molecular Breeding: The present 

scenario of wild relatives shows that new emerging 

technologies of biotechnology enhance the utility of wild 

relatives in crop improvement e.g. transferring gene(s) of 

interest from wild to cultivated backgrounds with precision 

through advanced embryo rescue techniques, transgenic 

technologies, marker-assisted selection (MAS). 
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Table 6 

Improvement in quality traits using wild relatives 
 

Crop Wild relative Quality trait 

Rice98 O. glandiglumis Increased grain width and thickness. 

Wheat37 T. turgidum var.dicoccoides Grain protein content 

Soybean75 G. soja Protein content 

Pigeonpea68 C. scarabaeoides Protein content 

Tomato3,84 L. hirsutum 

L. pimpinellifolium 

Red color 

Fruit Size 

Cotton37 Gossypium thurberi 

G. raimondii 

Fibre length 

Tobacco53 Nicotiana debeneyi Leaf quality 

 
Omics approaches: Omics technologies includes genomics, 

transcriptomics, proteomics and metabolomics have 

provided alternative opportunities for global analysis of 

regulatory genes, expressed proteins and metabolites 

regulating important traits in CWRs. High throughout next 

generation sequencing technology led to the discovery of 

single nucleotide polymorphisms (SNPs) and their 

association with important traits44,67,105.  

 

Combining the phenotypic data with genotypic data helps in 

identifying genes and discovering novel genomic regions 

underlying valuable agronomic traits in CWRs by 

association mapping. These omics approaches are 

particularly suitable for dissection of complex traits such as 

drought tolerance and pest resistance by characterizing 

CWRs under diverse treatments e.g. dehydrin genes in both 

wild barley (H. spontaneum) and wild tomato (S. chilense 

and S. peruvianum) and ABA/water stress/ripening induced 

(Asr) gene family members (Asr2 and Asr4) from wild 

Solanum species are known to be involved in drought 

tolerance21.  

 

It is also feasible to transfer an appropriate metabolic 

pathway from CWRs into cultivated plant species to increase 

resistance against biotic stress e.g. terpenoid biosynthetic 

pathway in wild tomato to cultivated one9. 

 

Genome modification: Genome modification technology 

used to transfer target genes to crop cultivars has been 

considered a revolutionary technique to produce transgenic 

crops with desired traits. Another approach is induced 

mutagenesis in existing genes rather than introduction of 

new genes. This includes cisgenesis, intragenesis, genome 

editing and RNA-dependent DNA methylation. Cisgenesis 

has been successfully used to confer late blight resistance in 

potatoes31 and scab resistance in apples93 through transfer of 

single desired gene from native or cross compatible species. 

These approaches avoid linkage drag and achieve in less 

time compared with traditional breeding. 

 

Threats to CWRs: CWRs are increasingly subject to a wide 

range of threats, some of which are anthropogenic i.e. they 

are linked to human activities. Some of the key factors 

threatening the existence and diversity of CWR are: 

 

i. Unsustainable use of natural resources including over-

exploitation and excessive use or extraction of wild 

plants for timber, fuel, feed etc. 

ii. Habitat conversion for agricultural production, 

industrial development or urban expansion. 

iii. Habitat destruction, degradation, homogenization and 

fragmentation. 

iv. Climate change, changes in agricultural practices and 

land use. 

v. Introduction of exotic species (other plants, animals or 

microorganisms) that compete with, hybridize with 

cause physical or biological damage to, or kill native 

species.  

vi. Natural calamities such as, floods, landslides and soil 

erosion. 

 

FAO estimated that about 75% of the genetic diversity of 

agricultural crops has been lost in the last century due to the 

widespread abandonment of genetically diverse traditional 

crops in favour of genetically uniform modern crop varieties. 

Crop domestication and improvement can be described as a 

process of successive rounds of selection that ultimately 

results in the isolation of genetic diversity valuable to 

agriculture from ancestral wild species. These successive 

rounds of selection have resulted in the crops that feed the 

world today, but at the cost of reducing their genetic 

variation leaving them with less allelic diversity than their 

wild progenitors and other crop wild relatives (CWR) 70, 92.  

 

This is often referred to as “domestication bottleneck”85. The 

reduction in genetic diversity during domestication is 

exacerbated by the demand for high crop productivity and 

crop uniformity in the field and the marketplace. 

 

Conservation of CWRs: A systematic, wise conservation 

and use of CWRs involves crop improvement, increasing 

food security, eliminating poverty and maintaining the 

environment85. Crop wild relatives thrive in their natural 

habitats without human intervention. In fact, they are 

continuously evolving adaptive characteristics that enable 
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them to cope with changing environmental conditions. 

Therefore, they are a rich reservoir of novel traits and genes 

that can be used to develop crop varieties that are adapted to 

climate change. There is ample evidence of their successful 

use in crop improvement. Only 2– 10% of global gene bank 

collections comprise CWR accessions and that these 

samples only represent a very small proportion of global 

CWR species 52. Conservation strategies for CWRs often 

consider both in situ and ex situ conservation87. 

 

In situ conservation: It involves the maintenance and 

recovery of populations of crop wild relative species in their 

natural surroundings and is necessary to ensure their 

continued evolution in the field including the natural 

exchange of genes with each other and their cultivated 

cousins. Conservation takes place in Protected Areas (PAs) 

known as natural park, biosphere reserve or gene sanctuary 

and the conservation can target either the populations 

themselves or the full ecosystems in which they occur. 

Biosphere Reserve in Jalisco, Mexico, which preserves the 

endemic maize relative to Zea diploperennis, Biosphere 

Reserve in Armenia, which helps to conserve a number of 

wild wheat relatives and other wild cereal species, Gene 

sanctuary in Meghalaya for Citrus etc. Biosphere reserves in 

India are Nanda Devi (UP), Sundarbans (WB), Gulf of 

Mannar (TN), Nilgiri (TN), Great Nicobar (A and N islands) 

etc. 

 

Ex situ conservation: Ex situ conservation of crop wild 

relatives which means protecting them outside of their 

natural habitats is essential both to prevent the loss of CWR 

genetic diversity and to facilitate the use of their diversity in 

crop breeding. Crop wild relatives are held ex situ in national 

crop diversity collections, international genebanks such as 

those of the CGIAR, the Millennium Seed Bank and the 

Svalbard Global Seed Vault. NBPGR houses the Indian 

National Genebank and maintains crop wild relatives in seed 

banks, field banks, as slow-growth cultures and as 

cryopreserved accessions (in-vitro genebanks). Examples of 

in-vitro genebanks are CIAT (cassava) and IITA, CIP 

(potato). Among these techniques, Seed genebanks 
predominates as the most practical ex situ conservation 

technique for many plant species.  

 

Conclusion 
Crop wild relatives support the genetic improvement of 

crops in multiple ways. To cope with problems arising from 

intensive modern agriculture and changing climate scenario, 

it is essential to utilize genetic diversity within crop wild 

gene pools. Intense pre-breeding to widen the genetic base 

of the crops coupled with priorities evaluation of major 

genes with marker system should be developed to further 

enhance the utilization of CWRs in breeding programme. 

Improved technologies especially genomics assisted 

breeding are facilitating the plant breeders to deal with the 

problem of linkage drag and incompatibility barriers while 

dealing with CWRs. Therefore, plant breeders have to work 

closely with genetic engineers to develop new cultivars.  

Under the assumption that a vast reservoir of beneficial 

alleles for crop improvement exist in the wild gene pool, the 

continued development and implementation of strategies for 

the efficient utilization and conservation of these resources 

are underway. 
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