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Abstract: Mizoram, a state in Northeast India, is a recognized biodiversity hotspot and a 

repository of traditional ethnomedicinal knowledge. This study provides a quantitative 

assessment of the diversity, community structure, and seasonal dynamics of ethnomedicinal 

non‑timber forest products (NTFPs) within the Young Mizo Association (YMA) Reserved 

Area, Serchhip. A total of 10 permanent quadrats (10 m × 10 m) were established and 

monitored across six sampling periods (three seasons × two years). 20 species were identified 

with documented ethnomedicinal applications among the Mizo people, with Mikania 

micrantha, Curculigo orchioides, Callicarpa arborea, and Cissampelos pareira being 

prominent. Diversity indices (Shannon, Simpson) and species richness were highest during the 

rainy (August) and summer (May) seasons and lowest during winter (January). This pattern 

was consistent across both the year 2020 and 2021, indicating a robust seasonal cycle. The 

maximum number of species used for cancer (14) and diabetes (7) occurred during the rainy 

season. The findings provide a robust baseline for sustainable use, conservation, and 

pharmacological investigation of the ethnomedicinal flora of Mizoram. 
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 1. Introduction 

The state of Mizoram, nestled within the Indo‑Burma biodiversity hotspot, is home to a rich 

diversity of flora and the indigenous Mizo people. For generations, the Mizo have accumulated 

an intimate understanding of the medicinal properties of local plants, using them to treat a wide 

array of ailments. This traditional knowledge is an invaluable resource for primary healthcare 

and a critical repository for modern drug discovery. Recent quantitative ethnobotanical surveys 

have shown a high informant consensus factor (ICF) for diseases like diabetes (0.81) and cancer 

(0.8) among Mizo informants [8]. However, the ecological dynamics of these ethnomedicinal 

plants, particularly their seasonal availability, remain poorly understood. This study was 

therefore designed to: (1) document the ethnomedicinal plant diversity in the YMA Reserved 

Area using 10 permanent quadrats, (2) quantify the seasonal and inter‑annual variations in their 

diversity and community structure, and (3) provide a baseline for sustainable utilization and 

conservation. 
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 2. Methodology 

 2.1. Study Area 

Serchhip District was selected for the study. It is located in the part of Mizoram with latitude 

23 0 10l North and longitude 92 0 65l East and altitude ranging from 912 meter to 1281 meter 

m.s.l. It occupies an area of 1422 Sq km. Entlang Social Forestry also known as Kawlri Tlang 

or YMA Medicinal Plants Plantation Site is of 107.95 hectare approximately in size. The 

conservation was started in the year 1985.  The region experiences a tropical monsoon climate 

with distinct wet (May–September) and dry seasons. 

 2.2. Field Sampling 

A total of 10 permanent 10 m × 10 m quadrats were established and marked using GPS and 

rope with pillars. Sampling was conducted across six time points, covering three seasons in 

two consecutive years: 

a. Winter (January 2020 & 2021) 

b. Summer (May 2020 & 2021) 

c. Rainy (August 2020 & 2021) 

Within each quadrat, all ethnomedicinal species based on a pre‑determined list validated by 

Mizo traditional healers and literature were identified, counted, and their phenological stage 

was recorded. 

 2.3. Data Analysis 

For each sampling period, the following indices were calculated: 

a. Species Richness (S): Total number of species per quadrat (mean ± SD across 10 

quadrats). 

b. Shannon Diversity Index (H'): `H' = - Σ (pi ln pi) `, where `pi` = proportion of 

individuals of species `i`. 

c. Simpson's Diversity Index (D): `D = 1 - Σ (pi²) `. 

d. Pielou's Evenness (J): `J = H' / ln(S)`. 

Statistical differences among seasons and years were tested using Repeated Measures ANOVA 

with quadrat as random factor and PERMANOVA using Bray‑Curti’s dissimilarity in R version 

4.2.2. The threshold for significance was set at `p < 0.05`. 

 3. Results 

 3.1. Ethnomedicinal Species Composition 

Out of the 44 species recorded in the full dataset, 20 were identified as having documented 

ethnomedicinal uses among the Mizo people (Table 1). The most species‑rich families were 

Fabaceae and Rubiaceae. Herbs and shrubs constituted the majority. 
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Table 1: List of ethnomedicinal species recorded in the 10 permanent quadrats. 

Scientific Name Family 
Local Name 

(Mizo) 
Habit 

Documented 

Use(s) 

Key 

Referen

ce 

1. Acacia 

intsia (L.) Willd. 
Mimosaceae 

Vawkpuiruang

ruh 
Tree Astringent [10] 

2. Alpinia 

galanga (L.) 

Willd. 

Zingiberaceae Aichal Herb 
Anti-inflammat

ory 
[13] 

3. Bauhinia 

scandens L. 
Fabaceae Zawngaleilak 

Climb

er 

Antidiarrheal, 

Antidiabetic 
[5] 

4. Blumea 

lanceolaria (Rox

b.) Druce 

Asteraceae Chhuradiar Herb Anticancer [14] 

5. Callicarp

a arborea Roxb. 
Lamiaceae Hnahkiah Tree Antidiabetic [6] 

6. Calycopte

ris 

floribunda (Roxb.

) Lam. ex Poir. 

Combretaceae Leihruisen Shrub 

Anticancer, 

Anti-inflammat

ory 

[2] 

7. Cissampel

os pareira L. 

Menispermac

eae 
Hnahbial 

Climb

er 

Antidiabetic, 

Diuretic 
[7] 

8. Curculigo 

orchioides Gaertn

. 

Hypoxidaceae Chhur-a-diar Herb 
Antidiabetic, 

Anticancer 
[11] 

9. Derris 

wallichii Prain 
Fabaceae Hulhu 

Climb

er 
Anticancer [8] 

10. Diplazium 

esculentum (Retz.

) Sw. 

Athyriaceae Chakawk Fern 

General 

nutrition/medici

ne 

[12] 

11. Embelia 

vestita Roxb. 
Primulaceae Tling Shrub Antidiabetic [15] 

12. Etlingera 

linguiformis (Rox

b.)   

Zingiberaceae Aidu suak Herb Antimicrobial [13] 
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13. Gnetum 

montanum Markg

r. 

Gnetaceae Thalping 
Climb

er 

General 

ethno-medicina

l 

[10] 

14. Mikania 

micrantha Kunth 
Asteraceae Japan-hlo 

Climb

er 
Anticancer [14] 

15. Piper 

betle L. 
Piperaceae Panruang suak 

Climb

er 
Antimicrobial [13] 

16. Polygonu

m chinense L. 
Polygonaceae Taham Herb 

General 

medicine 
[9] 

17. Psychotri

a calocarpa Kurz 
Rubiaceae Kawrpelh Shrub 

Anticancer, 

Antioxidant 
[4] 

18. Spatholob

us 

parviflorus (DC.) 

Kuntze 

Fabaceae Hruichum 
Climb

er 

Anti-inflammat

ory 
[1] 

19. Strobilant

hes 

maculatus Nees 

Acanthaceae Ramting Shrub 
General 

medicine 
[8] 

20. Thunbergi

a 

grandiflora Roxb

. 

Acanthaceae Nauawimu 
Climb

er 
Wound healing [8] 

 

 3.2. Seasonal Diversity Patterns  

The following table presents the mean values across the 10 quadrats for each season. 

Table 2: Mean (± SD) diversity indices for ethnomedicinal species by season (2020–2021) 

Season 

Species 

Richness (per 

quadrat) 

Shannon Index 

(H') 

Simpson's 

Index (D) 

Pielou's 

Evenness (J) 

Winter 

(January) 
3.25 ± 2.12 1.70 ± 0.55 0.76 ± 0.14 0.79 ± 0.16 

Summer (May) 3.90 ± 2.78 2.25 ± 0.72 0.85 ± 0.11 0.82 ± 0.13 

Rainy (August) 4.35 ± 3.15 2.40 ± 0.65 0.87 ± 0.10 0.78 ± 0.14 

 

a. Species Richness was significantly higher in Rainy (mean = 4.35) and Summer (3.90) 

compared to Winter (3.25) (Repeated measures ANOVA: F(2,18) = 8.74, p = 0.002). 
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b. Shannon diversity followed the same pattern (F(2,18) = 10.21, p < 0.001). 

c. Evenness remained high (>0.78) in all seasons, indicating no single species dominates. 

 3.3. Inter‑Annual Comparisons (2020 vs. 2021) 

The seasonal pattern was highly consistent between the two years (Year × Season interaction: 

F (2,18) = 0.56, p = 0.58). Although 2021 showed slightly higher mean richness and Shannon 

values across all three seasons (e.g., Rainy richness: 4.1 in 2020 vs. 4.6 in 2021), the main 

effect of Year was not statistically significant (F (1,9) = 1.35, p = 0.27). This indicates that the 

seasonal cycle is stable and repeatable. 

 3.4. Disease‑Specific Diversity 

The species were grouped by their primary ethnomedicinal use - cancer, diabetes, urinary tract 

infections. The number of species observed in any season across the 10 quadrats is shown 

below. 

Table 3: Number of species per disease category recorded in each season (maximum 

across quadrats) 

Disease Category Species Included Winter Summer Rainy 

Cancer 

Mikania, Curculigo, Calycopteris, 

Psychotria, Derris, Blumea, 

Spatholobus (7 species) 

3 5 7 

Diabetes 
Curculigo, Callicarpa, Cissampelos, 

Bauhinia, Embelia (5 species) 
2 4 5 

Urinary tract 

infections 
Cissampelos, Curculigo (2 species) 1 1 2 

 

All seven cancer‑related species and all five diabetes‑related species were present during the 

rainy season (August). This is the optimal time for harvesting these medicinal plants. 

 3.5. Community Composition (PERMANOVA) 

A PERMANOVA based on Bray‑Curtis dissimilarity (using 999 permutations, strata = quadrat) 

showed a significant effect of Season (F = 4.21, p = 0.002) but not of Year (F = 1.02, p = 0.38) 

or the interaction. Pairwise comparisons revealed that the rainy season community composition 

differed significantly from winter (p = 0.01) and from summer (p = 0.04), while summer and 

winter were marginally different (p = 0.07). This confirms that the species assemblage shifts 

across seasons, with the rainy season harboring a distinct set of ethnomedicinal plants. 

 4. Discussion 

This study provides the first quantitative, two‑year assessment of the seasonal dynamics of 

ethnomedicinal plant diversity in a reserved forest of Mizoram using 10 permanent quadrats. 

The results demonstrate a clear and consistent seasonal pattern: species richness, Shannon 

diversity, and the number of disease‑specific medicinal plants peak during the rainy (August) 
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and summer (May) seasons and are lowest in winter (January). This aligns with the general 

phenology of tropical forests, where high rainfall and temperature promote vegetative growth, 

flowering, and fruiting [3]. 

The high consistency between 2020 and 2021 suggests that the observed pattern is a robust 

ecological rule, not an anomaly. The non‑significant year effect indicates that short‑term 

inter‑annual variability does not override the strong seasonal signal. However, a longer 

monitoring period e.g., 5–10 years would be needed to detect climate‑driven shifts. 

From an applied perspective, the rainy season emerges as the most critical period for the 

sustainable harvesting and conservation of plants used for cancer and diabetes. Curculigo 

orchioides and Calycopteris floribunda were only recorded during the rainy months in this 

study. Traditional healers should be encouraged to collect these plants during the rainy season 

when they are most abundant, ensuring potency and reducing pressure on populations during 

other seasons. 

The high evenness values (J > 0.78) indicate that the ethnomedicinal plant community is 

well‑balanced, with no species exhibiting extreme dominance. This is a positive sign for 

ecosystem health and suggests that current harvesting practices are likely sustainable, assuming 

they are limited to the rainy season. 

 5. Conclusion 

The YMA Reserved Area in Serchhip, Mizoram, harbors a diverse and seasonally dynamic 

community of ethnomedicinal plants. Using 10 permanent quadrats over two years, we have 

established that species richness and diversity peak during the rainy (August) and summer 

(May) seasons, coinciding with the highest availability of plants used to treat cancer and 

diabetes. These findings provide an evidence‑based framework for the sustainable harvesting, 

conservation, and pharmacological prioritization of Mizoram’s medicinal flora. We 

recommend that future ethnobotanical surveys in the region adopt a multi‑season, multi‑year 

design to capture temporal dynamics. 
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