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ABSTRACT 

Saffron (Crocus sativus L.) is a high-value spice crop traditionally cultivated in temperate climates, particularly in Jammu 

and Kashmir. The possibility of introducing saffron into suitable non-traditional regions has increased the need to identify 

promising accessions and appropriate growing environments. The present study was undertaken to evaluate the 

preliminary growth performance of selected saffron accessions under the hill agro-climatic conditions of Yercaud, 

Shevaroy Hills, Tamil Nadu. Twenty saffron accessions were evaluated under three growing environments, namely open, 

shade and polyhouse conditions, using a factorial Randomized Block Design with three replications at HRS, Yercaud. 

Growth and multiplication parameters, including plant height, number of leaves, leaf length, number of corms and number 

of suckers/daughter propagules, were recorded. Significant variation was observed among accessions and growing 

environments, indicating differential adaptability under the Yercaud conditions. Plant height ranged from 8.42 to 11.89 

cm, with accession T123 recording the highest value. T123 also recorded the maximum number of leaves (20.47) and leaf 

length (10.68 cm), indicating superior vegetative vigour. In terms of corm production, T123 produced the highest number 

of corms (9), followed by T112 (8), while T107 and T84 produced seven corms per plant. Variation in sucker production 

further indicated differences in vegetative multiplication ability among accessions. T123 recorded the highest stigma yield, 

with 5 stigmas under open field, 4 under shade and 2 under polyhouse conditions. Stigma production was limited under 

Yercaud conditions, likely due to climatic constraints, resulting in insufficient samples for reliable estimation of stigma 

weight. Overall, T123 exhibited superior performance across major vegetative and multiplication traits, while T37, T139, 

T84, T107, T112 and T134 also showed potential for specific traits. The findings provide preliminary evidence for the 

establishment and vegetative growth of selected saffron accessions under the Yercaud hill ecosystem. However, multi-

season evaluations involving flowering, stigma yield and quality, corm size and multiplication rate are necessary before 

assessing the commercial feasibility of saffron cultivation in the Shevaroy Hills. 
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INTRODUCTION 

Saffron (Crocus sativus L.) is one of the world's most valuable spice crops and is widely recognized for its distinctive 

colour, flavour and aroma (Alonso et al.,2012). It originated in the West Asian region, with its early domestication 

associated with ancient Greece and surrounding areas. In India, saffron has been cultivated traditionally in Jammu and 

Kashmir, particularly in the Pampore region, which remains the country's major saffron-producing area (Dai et al.,2021). 

The dried stigmas are used in food, pharmaceutical, nutraceutical, cosmetic and other value-added industries. Saffron is a 

sterile triploid crop and is propagated vegetatively through corms, making the availability of healthy and quality planting 

material an important factor for successful production (Menia et al.,2018). Although saffron cultivation in India is 

traditionally concentrated in Jammu and Kashmir, increasing demand and the need for diversification have stimulated 

research on its introduction into suitable non-traditional regions. Kumar et al.,(2022) demonstrated through ecological 

modelling that several regions outside the traditional saffron-growing belt possess varying degrees of climatic suitability, 

including selected areas of Tamil Nadu. The growth, flowering and corm development of saffron are strongly influenced 

by environmental conditions, particularly temperature, rainfall, soil moisture, light intensity and planting conditions. 

Therefore, identification of suitable agro-climatic environments is essential when introducing saffron into a new region 

(Pirasteh‐Anosheh et al.,2023). Thiri et al.,2023 was identified approximately 5.09 per cent of India's geographical area 

as potentially suitable for saffron cultivation, with a small proportion occurring in Tamil Nadu. Their field evaluations at 

selected non-traditional locations further demonstrated that saffron could establish and produce acceptable-quality stigmas 

outside the conventional production regions.   

The Shevaroy Hills of Yercaud, Tamil Nadu, provide a distinct high-elevation hill environment with comparatively cooler 

conditions than the surrounding plains. Such environmental conditions offer an opportunity to investigate high-value crops 

having specific climatic requirements also reported Anand et al.,2020. However, information regarding the performance 
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of different saffron accessions under the Yercaud environment is limited. Recent studies conducted in other non-traditional 

regions have shown that saffron can successfully establish when suitable planting material and agronomic practices are 

adopted. Chaudhary et al.,(2023) reported improved growth and corm production of saffron in non-traditional areas of the 

north-western Himalayas, emphasizing the importance of appropriate crop management for successful establishment. The 

growing environment can also substantially influence saffron performance. In particular, manipulation of light through 

shading may alter physiological processes, vegetative growth and corm development (Zhou et al.,2022).  Lotfi et 

al.,(2026) reported that the interaction of shading, planting depth and corm weight significantly influenced physiological 

performance, daughter-corm development and stigma yield. Their findings indicated that moderate environmental 

modification could improve saffron performance under high-radiation conditions, whereas excessive shading could reduce 

pigments, daughter-corm weight and stigma yield. 

Similarly, location-specific evaluation of saffron in non-traditional areas has demonstrated that quality characteristics can 

vary according to the growing environment, indicating the importance of identifying suitable locations for saffron 

production (Kothari et al.,2021). Corm multiplication is particularly important for saffron because the crop is vegetatively 

propagated and multiplication through daughter corms determines the availability of planting material for subsequent 

seasons (Ali, & Pati, (2023)). Consequently, evaluation of plant height, leaf production, leaf length, corm formation and 

daughter-corm development can provide useful preliminary information regarding the adaptability of different accessions. 

Recent research on saffron production in non-traditional regions has demonstrated the potential for improving corm 

production through suitable crop-management interventions, thereby supporting the expansion of saffron cultivation into 

new environments (Thakur et al.,2024). In this context, the present study was undertaken to evaluate the preliminary 

growth performance of selected saffron (Crocus sativus L.) accessions. The study focused on plant height, number of 

leaves, leaf length, corm production and sucker/daughter propagule development to identify promising accessions and 

suitable growing environments for further development of saffron cultivation technology under the hill ecosystem of 

Tamil Nadu. 

 

MATERIALS AND METHODS 

The Horticultural Research Station at Yercaud, Salem district, Tamil Nadu, India, which is located in the Shevaroy Hills 

at a height of around 1500 meters above mean sea level, was the site of the experiment. The purpose of the study was to 

assess the growth performance and adaptation of saffron (Crocus sativus L.) in Yercaud, a non-traditional saffron-growing 

location, under the hill agroclimatic conditions. Twenty saffron accessions with uniform, healthy corms were chosen for 

planting. To evaluate how various accessions responded to varied microclimatic circumstances, the experiment was 

carried out in three different growing environments: open, shaded and polyhouse. The experiment was laid out in a 

factorial Randomized Block Design (FRBD) with three replications, comprising 20 accessions and three growing 

environments and each experimental condition 10 corms in 3 replication were planted. Healthy, disease-free and uniform-

sized corms were planted at a uniform depth, with spacing of 20x20 cm, and plot size was 1x1m in all the experimental 

conditions. Under the open condition, plants were exposed to the prevailing natural environment, whereas the shade 

accessions were maintained under a shade structure and the polyhouse accessions under protected conditions. Irrigation 

and other cultural practices were maintained uniformly for all accessions as per the crop requirement.  Growth 

observations were recorded periodically from representative plants in each experimental unit. Plant height (cm), number 

of leaves plant⁻¹, leaf length (cm), number of corms plant⁻¹ and number of suckers/daughter propagules plant⁻¹ were 

recorded using standard measurement procedures and counted manually (Chaudhary et al.,2023). The observations were 

used to assess the vegetative vigour, establishment and multiplication ability of the different saffron accessions under the 

three growing environments. The recorded data were subjected to analysis of variance appropriate for factorial RBD. The 

significance of differences among accessions, growing environments and their interaction was tested at the 5 per cent 

probability level. Standard error of difference [SE (d)] and critical difference (CD) were calculated wherever the 

accessions' effects were significant. The experimental methodology was designed based on the importance of 

environmental factors such as temperature and precipitation in determining the suitability of saffron cultivation in non-

traditional regions of India. 

 

RESULTS AND DISCUSSION 

The present investigation was conducted at the Horticultural Research Station (HRS), Yercaud, Tamil Nadu, to evaluate 

the vegetative performance of saffron (Crocus sativus L.) accessions under contrasting microclimatic conditions. Out of 

20 accessions initially evaluated, only 12 accessions (T37, T42, T46, T59, T63, T67, T84, T107, T112, T123, T134 and 

T139) germinated, and observations were restricted to these accessions. Yercaud, located in the Shevaroy Hills at 

approximately 11.4–11.5° N latitude and about 1500 m above mean sea level, provides a relatively cool hill environment 

(Ananth et al.,2022). Seasonal variation in temperature and relative humidity, with minimum temperatures commonly 

reaching about 14–18°C during cooler periods and relatively high humidity during the monsoon, creates a distinct 

microclimate relevant to saffron establishment and growth. Temperature, moisture availability and radiation are important 

factors influencing saffron corm sprouting, vegetative development and reproductive performance. Saffron is traditionally 

adapted to warm, relatively dry summers followed by cooler conditions during active growth, and environmental variation 

can influence crop development (Kumar et al.,2022; Nehvi et al.,2007). 

Considerable variation was observed among accessions and growing environments, indicating the influence of 

microclimate on saffron vegetative growth. Plant height ranged from 8.42 to 11.89 cm under open conditions, 13.21 to 

20.47 cm under shade and 5.72 to 10.68 cm under poly house conditions. T123 recorded the highest plant height in all 

three environments, with 11.89 cm in open, 20.47 cm in shade and 10.68 cm in poly house conditions, indicating 

comparatively vigorous growth. The greater plant height under shade may be associated with moderated solar radiation 

and a favourable microenvironment that promoted leaf elongation and vegetative expansion. Similar environmental 
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responses have been reported in saffron, where moderate shading enhanced vegetative growth, although excessive shading 

may adversely affect physiological performance (Molina et al.,2004; Wang et al.,2021; Mzabri et al.,2022). The number 

of leaves also varied among accessions and environments. Under open conditions, leaf number ranged from 4 to 9 leaves 

plant⁻¹, with a mean of 6.22, while shade recorded 4 to 8 leaves plant⁻¹ with a mean of 6.33. Poly house plants recorded 4 

to 7 leaves plant⁻¹, with a mean of 5.42. T123 produced the highest number of leaves under open conditions, whereas T37, 

T42, T67, T84, T107, T134 and T139 showed comparatively greater leaf production under shade. The relatively greater 

leaf development under shade may be related to reduce radiation stress and improved moisture conservation. Similar 

positive effects of shading on saffron vegetative growth and leaf production have been reported by Gresta et al. (2008). 

The accession-specific response observed in the present study further suggested an interaction between genetic potential 

and environmental conditions. 

Leaf length showed a clear environmental response, with mean values of 9.07 cm under open conditions, 14.04 cm under 

shade and 8.43 cm under poly house conditions. T123 recorded a leaf length of 8.31 cm under open conditions, while 

T134 recorded the highest value under shade at 19.25 cm. T63 recorded 16.12 cm under shade, whereas T123 recorded 

the maximum leaf length under poly house conditions at 12.14 cm. Greater leaf elongation under shade may represent a 

morphological adjustment to reduced light availability, enabling greater interception of available radiation. The 

comparatively poor vegetative performance under poly house conditions may be associated with altered temperature, 

humidity and ventilation within the protected structure. Although poly houses protect plants from adverse weather, 

excessive humidity, inadequate ventilation, or unsuitable high temperature due to greenhouse effect may adversely affect 

saffron growth. Appropriate environmental and agronomic management is therefore essential for saffron production, while 

moderate shading may improve physiological adjustment under high-radiation conditions. These differences may be 

associated with genotypic variation and genotype × environment interaction. Temperature is an important factor affecting 

saffron growth, shoot development and flower initiation; therefore, differences in microclimatic conditions at Yercaud 

may have contributed to the observed accession-wise variation. T123, T139, T59 and T37 showed comparatively better 

adaptation under the prevailing conditions. 

Leaf production and leaf length are important indicators of vegetative development because saffron leaves function as the 

major photosynthetic organs during active growth and contribute to assimilate accumulation and replacement-corm 

development. Corm production also varied considerably, with T123 producing the highest number of corms (9), followed 

by T112 (8), T107 and T84 (7 each), and T37 and T134 (6 each). The superior vegetative growth and corm production of 

T123 indicate its potential for further multiplication. Gresta et al. (2008) reported that mother-corm size and sowing time 

influence daughter-corm production, while Behdani et al. (2017) emphasized the importance of corm size and production 

conditions for replacement-corm development. Since saffron is vegetatively propagated, accessions combining vigorous 

growth with healthy daughter-corm production are important for multiplication; however, propagule number should be 

considered together with corm size and quality. Ali and Pati (2023) highlighted the importance of healthy, large daughter 

corms for saffron establishment in non-traditional areas. 

Stigma yield varied among saffron accessions and growing environments, with T123 recording the highest number of 

plants yielded stigma (5, 4 and 2 numbers under open, shade and polyhouse conditions, respectively. T139 showed the 

next best performance, while several accessions failed to produce stigma. Overall, open field recorded the highest total 

number of plants produced stigma yield (9), followed by shade (8) and polyhouse (4). The variation indicates differences 

in genotype performance and environmental adaptability, with open field conditions favouring better stigma production. 

The differential performance under open, shade and polyhouse conditions suggested that light intensity, temperature, 

relative humidity and soil moisture influenced vegetative growth. Moderate shading may be advantageous under high-

radiation conditions, whereas excessive shading can reduce daughter-corm biomass and stigma yield (Lotfi et al.,2026).  

The low stigma production observed across the saffron accessions may be attributed to the prevailing climatic conditions 

of the Shevaroy Hills, Yercaud, which may not have provided the optimum temperature and seasonal conditions required 

for flowering and stigma development. Since the expected level of stigma production was not obtained, the quantity of 

harvested stigmas was insufficient for reliable estimation of stigma weight and its statistical analysis. The marked variation 

among accessions and environments further suggests a possible genotype × environment interaction influencing flowering 

and stigma production under Yercaud conditions. 

Differences in temperature between open and protected environments may also influence vegetative and reproductive 

development (Molina et al.,2004, 2005; Wang et al.,2021). Thus, protected cultivation should not automatically be 

considered superior, and the optimum environment should be determined according to seasonal conditions and accession-

specific responses (Nehvi et al.,2007). Corm size, planting depth, planting date, irrigation and shade level should be 

evaluated in future experiments because these factors influence saffron growth and corm multiplication. 

Overall, the establishment and vegetative growth of saffron at Yercaud provide encouraging preliminary evidence for 

cultivation in the Shevaroy Hills. Among the three environments, shade generally promoted greater plant height and leaf 

elongation, whereas open conditions supported moderate vegetative growth and polyhouse conditions recorded 

comparatively lower growth under the prevailing conditions. Among the evaluated accessions, T123 emerged as the most 

promising based on plant height, leaf development and corm production, while T37, T139, T84, T107, T112 and T134 

also showed potential for specific traits. These accessions may therefore be prioritized for further multiplication and 

evaluation. The findings are consistent with the broader potential of selected saffron accessions for cultivation in non-

traditional environments (Kumar et al.,2022). However, since only 12 of the 20 accessions successfully germinated, the 

present findings should be considered preliminary. Further multi-season studies incorporating flowering, stigma yield and 

quality, daughter-corm number and size, corm multiplication rate and detailed environmental monitoring are necessary 

before recommending saffron for commercial cultivation in the Shevaroy Hills. 

 

CONCLUSION 
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This experiment brought out differential responses of saffron accessions on vegetative growth and multiplications ability 

in the hill agro-climatic condition of Yercaud, Shevaroy Hills. The variation observed in plant height, number of leaves, 

leaf length, corm production and sucker/daughter corms indicated differential ability of the saffron accessions to adapt to 

the hill agro-climatic condition of Yercaud. T123 was found to be the best accession with regard to the plant height, 

number of leaves, leaf length and corm production.  T37 and T139 were observed to be showing high vegetative growth 

and T84, T107, T112 and T134 exhibited high potential for the growth and multiplication attributes.  These results 

suggested that selected saffron accessions are capable of establishing its vegetative growth and multiplies under hill agro-

climatic condition of Yercaud. These results provide a basis for conducting further studies for exploiting saffron as a 

potential high value spice crop under the hill agro-climatic condition of Shevaroy Hills, Yercaud. However, vegetative 

growth is not enough to bring out the adaptability of the accessions under hill condition. It may be due to the hill 

agroclimatic conditions, the temperature and seasonality, which restricted the flowering and stigma formation and resulted 

in low stigma production to assess reliably the stigma weight.  To identify suitable high yielding and stable accessions 

and to develop a production technology for saffron cultivation in hill agro-climatic region of Tamil Nadu, multi-season, 

multi-location evaluations have to be conducted for assessment of flowering habit, stigma yield and quality, corm size 

and weight, daughter-corm multiplication, planting depth, planting season, irrigation and other environment management 

practices. 
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Table 1: Growth parameters of Saffron under Shevaroy hills condition. 
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