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Invisible Burdens: How Migration Reshapes Women’s Lives in
Mountain Communities
Shriti Kumari and Prakash Singh Kholiya
Pelag Foundation, Almora, Uttarakhand, India
This article examines the impact of male migration on women in Uttarakhand’s hill villages,
where women are left to manage homes, farms, and communities. It highlights how migration
reshapes gender roles, leading to both increased burdens and emerging leadership among
women. Drawing from cases in Almora district, the article advocates for a gender-sensitive
development approach that ensures rights, resources, and recognition for women to strengthen
rural resilience.
Introduction
In the serene hill villages of Uttarakhand,
behind the scenic beauty lies a growing
silence, the absence of men. Over the past few
decades, male migration from hill regions to
cities has increased rapidly due to
unemployment, limited income from farming,
and lack of local opportunities. While men
move in search of better livelihoods, a large
number of women are left behind to manage
families, farms, and communities. This
pattern of migration has deep gendered
consequences, both visible and hidden. It
reshapes roles, responsibilities, challenges,
and power dynamics in village life, especially
for women.

Why Men Migrate from the Hills

Limited employment opportunities, especially
in rural and hilly regions, have pushed people,
particularly men, to migrate in search of better
livelihoods. Rain-fed agriculture, which
dominates the region, often vyields poor
returns, making it an unreliable source of
income. Furthermore, the lack of access to
higher education and vocational training in
these villages restricts local youth from
acquiring the skills needed for better-paying
jobs. Driven by aspirations for a more
comfortable and modern lifestyle, many
migrate to urban centres. As a result, seasonal
or long-term male migration has become a
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common phenomenon, leaving behind what
are often referred to as “ghost

Villages,” where the population is shrinking
or predominantly female.

Changing Roles for Women Left Behind
While men migrate in search of better
opportunities, women are left behind not out
of choice, but out of responsibility. They take
on the burden of managing households,
raising children, caring for the elderly, and
overseeing agriculture and livestock. They are
also managing household finances and
making key decisions, often stepping into
roles traditionally held by men. As a result,
many women are experiencing greater
autonomy, particularly in matters related to
land management, their children's education,
and household expenditures. In some villages,
this empowerment has extended to
participation in local governance, with women
becoming more active in Gram Panchayats,
Self-Help Groups (SHGs), and community
development initiatives

Stories from the Hills: A Silent Struggle

In the remote villages, the daily lives of
women are defined by quiet resilience and
relentless labour. As the sun rises, often
before 4 a.m., women begin their day by
collecting water from distant springs,
preparing food for the family, feeding cattle,
and walking long distances to work on
terraced farms carved into the mountainsides.
Elderly women, themselves weary with age,
care for young grandchildren, while
daughters-in-law toil on land they work but do
not legally own, deprived of any formal rights
or recognition.

Yet, despite the emotional strain, physical
exhaustion, and social invisibility, these
women have emerged as the silent backbone
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of their communities. A case in point is the
villages of Almora district, where women
have  collectively  revived abandoned
farmlands, formed Self-Help Groups to
generate income, and taken active roles in
local governance. Without formal training or
external support, they manage agricultural
cycles, household budgets, and community
welfare with remarkable precision. These
women are not just ensuring the survival of
their families but are redefining what
resilience looks like in the face of adversity.
Their silent struggle is not one of defeat, but

of enduring strength and grassroots
leadership, holding together the social and
economic  fabric of their mountain
communities.

What Can Be Done: A Gender-Sensitive
Approach

To address the silent struggles faced by
women in the hills of Uttarakhand, a multi-
pronged and gender-sensitive approach is
essential. First and foremost, it is crucial to
recognize women as farmers by granting them
legal land rights and ensuring their access to

credit, quality seeds, agricultural training, and
crop insurance. Including more and more
women in agricultural schemes and extension
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services will empower them to farm more
efficiently and sustainably. Alongside this,
health and support services in remote villages
must be improved through mobile health
clinics, mental health counselling, and proper
maternity care, ensuring that women’s
physical and emotional well-being is
prioritized. Strengthening local institutions is
equally wvital, by promoting women’s
participation in Panchayats, Self-Help Groups
(SHGs), and Forest Committees, and offering
training in leadership, digital literacy, and
entrepreneurship, women can become active
decision-makers and change makers in their
communities. For families left behind by
migration, supporting the children of migrant
workers is key; continuity in education,
scholarship support, and emotional care can
help mitigate the absence of one parent and
provide children, especially girls, a better
future. Finally, efforts must be made to
promote local livelihoods through investment
in cottage industries, eco-tourism, organic
farming, and skill development tailored for
women. These combined measures will not
only ease the burden on women but also
revitalize rural communities and make
migration a choice, not a necessity.
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Conclusion

Migration from the hills is not merely an
economic phenomenon, it represents a
profound social transformation, one that
impacts women in deeply personal and
structural ways. As men leave in search of
better livelihoods, women are left behind to
shoulder the responsibility of families, farms,
and entire communities. They become the
caretakers, farmers, decision-makers, and
silent leaders, yet they remain largely unseen,
unheard, and unsupported. This invisible
burden cannot be ignored. It is time to shift
the narrative. To truly address the challenges
of hill migration, rural development must
become gender-sensitive, placing women at
the centre of policy and action. Recognizing
their vital contributions to agriculture,
community resilience, and household stability
is the first step. By securing their land rights,
enhancing access to health, education, and
financial services, and promoting their
leadership in local governance, we can
empower women not as passive survivors, but
as active agents of change. When women are
supported and seen, migration does not
hollow out villages, it creates the foundation
for a stronger, more just, and sustainable rural
future.
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Ganoderma: The Miracle Mushroom, with Medicinal Properties
Akash Kumar', Sanjeev Ravi®, Ajay Hemdan®
1%2Department of Plant Pathology, College of Horticulture, *Department of Plantation Crops,
Spices, Medicinal and Aromatic Plants, College of Horticulture, Veer Chandra Singh Garhwali
Uttarakhand University of Horticulture and Forestry, Bharsar, Pauri Garhwal Uttarakhand

Ganoderma lucidum (Reishi mushroom), from the Ganodermataceae family, is a key medicinal
fungus in traditional Asian medicine. It contains polysaccharides, triterpenes, and antioxidants
that boost immunity, reduce inflammation and offer anticancer, liver-protective, antiviral and
anti-diabetic benefits. Commonly consumed as extracts, capsules, or teas, its medicinal value is
now supported by modern research. In Uttarakhand, Ganoderma is naturally found on decaying
hardwoods in moist temperate forests, especially in regions like Pauri Garhwal and Chamoli,

making it a potential resource for medicinal mushroom cultivation.

Introduction

Ganoderma, commonly known as Lingzhi in
China and Reishi in Japan, is an ancient
medicinal mushroom valued for over 2,000
years. Traditionally regarded as a symbol of
health and longevity, it features a shiny,
varnished surface and grows primarily on
decaying hardwood trees like oak, elm and
maple. Ganoderma, an oriental fungus, has a
long history of use for promoting health and
longevity in China, Japan and other Asian
countries. It is a large, dark mushroom with a
glossy exterior and a woody texture. The
Latin  word lucidus means  “shiny”  or
“brilliant” and refers to the varnished
appearance of the surface of the mushroom.
The mushroom is not eaten fresh due to its
woody texture and bitter taste. Its
polysaccharides boost immune cells, while
triterpenoids combat tumors and protect the
liver.

Nutritional and Functional Food Relevance
Modern consumers are increasingly turning to
functional foods those offering additional
health benefits beyond basic nutrition.
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Medicinal mushrooms, especially
Ganoderma, are at the forefront of this trend,

thanks to their wide array of bioactive
compounds that align with holistic and
personalized approaches to health. Edible
mushrooms like Ganoderma have not only
culinary value but are also recognized for
their therapeutic properties. As a result, they
are used in both cuisine and traditional herbal
medicine formulations.

Rank Name

Kingdom Fungi

Division Basidiomycota
Class Agaricomycetes
Order Polyporales
Family Ganodermataceae
Genus Ganoderma

Common Species of Ganoderma

Several species within the Ganoderma genus
are recognized for their medicinal and
functional uses. These species vary slightly in
chemical composition and therapeutic effects
but generally share core health benefits.
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Component Details
Proteins 7-8% dry weight; contains essential amino acids.
Carbohydrates | 25-30% dry weight; includes polysaccharides like B-glucans.

Dietary Fiber

High, mainly insoluble fiber from chitin and polysaccharides.

Fat

acid).

1-2% dry weight; contains unsaturated fatty acids (e.g., oleic acid, linoleic

Triterpenoids

Key bioactive compounds (e.g., ganoderic acids) with anti-inflammatory and
anti-tumor activity.

Polysaccharides

Powerful immunomodulators and antioxidants.

Sterols Includes ergosterol, a precursor of vitamin D2.
Vitamins Small amounts of B-complex vitamins (e.g., B2, B3).
Minerals Rich in potassium, calcium, magnesium, phosphorus, iron, zinc, and selenium.

Taxonomy of Ganoderma lucidum

Species Primary Use Habitat Appearance | Significance
Ganoderma Decaying Kidney-

. shaped, .
lucidum - hardwoods . Immune-boosting,

L Medicinal . varnished . .
(Reishi  or (especially i adaptogenic properties
Lingzhi) 0ak) reddish-

g brown cap

Flat, gray-
Ganoderma Living and | brown with
applanatum | Art  and herbal | dead underside Used for drawing,
(Artist's medicine hardwood that darkens | medicinal uses
Conk) trees when
scratched
Decaying
. - wood Thick, dark
Ganoderma | Occasional medicinal .
(hardwoods | brown to | Common in woodlands
australe use
and black
softwoods)
Ganoderma Pa"T‘S In | Conks at the Causes Ganoderma butt
Pathogen tropical base of palm ;
zonatum . rot in palms
regions trunk
Similar to G.
Ganoderma . Hemlock lucidum, Used as G. lucidum
Medicinal .
tsugae trees adapted  to | substitute
cold
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Hardwoods | Reddish- . .
Ganoderma .. ) ) Sometimes confused with
. Medicinal/ecological | in temperate | orange, )
resinaceum ) G. lucidum
zones resinous cap
Oil alms | Fruitin
Ganoderma P . g Causes basal stem rot,
. Pathogen (Southeast | bodies at .
boninense i major crop damage
Asia) palm base

Key Bioactive Compounds in Ganoderma
The mushroom contains around 400
biologically active constituents, including

polysaccharides, triterpenoids, sterols,

proteins, fatty acids, and nucleotides.

Compound

Therapeutic Activity

Ganoderic acids R, S

Liver protection

(1-3)-B-D-glucans

Immune stimulation and tumor inhibition

Ganoderma poly B

Immune modulation and anti-cancer
properties

Lucidenic acids A, D1

Bitter flavor compounds

Ganodermanondiol

Anti-HIV activity

Protein-bound polysaccharides

Liver protection

Chloroform extract

Antioxidant action

Therapeutic Properties of Ganoderma
lucidum

Immune Modulation

Activates immune cells (macrophages, T & B
cells) and enhances cytokine production,
boosting immune defense.

Anti-Aging Effects

Rich in antioxidants that reduce oxidative
stress and help manage age-related and
androgenic conditions

Liver Protection

Ganoderic acid A helps reduce liver damage
by inhibiting B-glucuronidase.

Antioxidant Activity

Scavenges free radicals and increases plasma
antioxidant levels; effective in water-
chloroform extracts.

Antidiabetic Action

Lowers blood glucose levels without affecting
insulin; shows hypoglycemic and
hypolipidemic effects.

Anti-bacterial Properties
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Inhibits both Gram-positive and Gram-
negative bacteria; effective against Bacillus
subtilis.

Antiviral Capabilities

Triterpenoids inhibit viral replication without
harming healthy cells.

Anti-Cancer Potential

Polysaccharides and triterpenes suppress
tumor growth and support cancer therapy.
Conclusion:

Ganoderma, especially Ganoderma lucidum,
is a highly valued medicinal mushroom in
both traditional and modern healthcare. Rich
in  bioactive  compounds  such  as
polysaccharides, triterpenoids, sterols, and
antioxidants, it offers a range of therapeutic
benefits, including immune modulation, liver
protection, anti-aging, antidiabetic,
antibacterial, antiviral and anticancer effects.
Polysaccharides boost immunity, while
triterpenoids help suppress tumors and protect
vital organs. Due to its woody texture and

bitter taste, it is commonly consumed in the
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form of extracts, teas, or capsules. Scientific
studies increasingly support its traditional
uses, highlighting its role in integrative
medicine. Ganoderma also contributes to
agroforestry and biodiversity, though some
species can be plant pathogens. Economically,
it holds value in the global nutraceutical
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market, supporting rural livelihoods and
sustainable agriculture. As interest in natural
therapies grows, Ganoderma stands out as a
functional food with significant
pharmacological potential and a promising
future in holistic health care.
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g ¥ 57 gdd Ufd 20 AP &, I
Th-Td] & AUAF W ISl gig & ATI—AT
AMMPBYG YE AT WO 46,554 U 20 Ul g8
ST QR ggfd & 31,940 %0 /50 3fdeh o |
I H 3O SUS T Y& S DI UM
wWd H S=g AT yonfa (4 drikar—s508),
Sferd 451 &) Td garg @1 fafd, ga1 SeRar
e @ AR W YYD I IUINT, TRUTAAR,
PIc Ud IN FRIFT B I dhAAIdh AYATY

e el fosar T qen ueRia ae-ra! &
gahel faWR 8g ¢ fhAHl gRT oMo
ST <h ol T | Hrhhd H HiY =
DE D B deD S Ho FAR, TERI
BRI SF U B 7, ©f U B R, Sf fdxor
Ud Td B denfTel Syt Ud i
AR, T & f aRfde HAR Afed 42
SRTICreiel Byl gIRT Ufrd T fobam w7 |

AIRAT HFA THADI & AhA [harad—d &
qe, A Wa T UGINGA &F H PUSD
e & fog U omeel 99 U R
URT B T & I fhAE W ik

WM WR AT Serg & H yui Uil &,
gfcr dier affee Bferdr wd wWRer &M ufd
el 3Ifs e & SR U g8 |

SN A9 &5 TP TG §RT A
fhy Ty el wadl & Felex A URh
veeHl H 2 Ne I Td TR B A puD]
gRT AIRAT &1 31fd Ul Ud Y& M H
gf U B U URA=Ic] &< bl Mg forqe!
ARAT BHA IATGH dbiidhl vy faaq &
U H W T gEA Y denfie Ud
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el Sded § SWd A ddheId Bl
HATIY HRA Y 3T IUS Td 3T UTa AR
T 2| dIRAT BAAETET Th-TP] B Feleex
Yol ®Ried & favelwer ¥ uw uRdferd
g g fp afe ify fuRer dsnfael &
WRARIGAR  [haEl & Heg Ao &l
forarags aaRerd < & fhar Sv ar AfREa
O 9 I Y B A1 ATHTHAT
ARTT B H Ahorar el |
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foR=TIC o 9« 9T | UTEaT: IRafees e gecg ﬁaﬂ%ﬁoh 3= 9cq

9T 3hT 3T
ST 3%V FHIL, ST 3711 J2M1E W, ST difusht 31T T e 1w
&5 ST STTEaH ohg I TiR1E0T g wrrell SR H foas g formiie
5=, forTareT o3 & @& 1 Gl T S7ef=rawar iR ) #1 STifaesT #T T qeeayor
TR &) T &7 ST SJHT STATY AR F=7 FT3 (1,500-3,600 ) 3 FRT SHEe Jorerar
FIcT Gafl & 17 ST ST 81 fAwet 60-70 IO 8, YRR [HE7 s7ea 3997 (Veasidl) yonedt, forad
6x6 HIZT AT 7x7 HIeX %1 G G af1o7 allet Sekelad T SYANT BT &, [T H del %1 @l 7 STEIR
3 &1 BT, 36 JUICA 1 GHT IR, FeAl IRIGF STl SR Ferary IRadT & gAad 7
7% THAF] 1 HTTIIHAT F ITTR [HAT 81 2015-16 G, 3= F7cd T (TSI 3K 3T 3=
e 9V (JRASTH) JOMIerdl 3, a1 Skl (T M9, MM106) 3R F4 & (2.5x0.75 Hex &
2.5x1.5 Hie) @ T, IcIIEFAT, B YOIl SR ST1IF A 7 FllahR] FGcTd TR &1 T8 AG
I=IR H TRIRF TASTd] &1 el 1Yl Taeidl/qq=etd] Jumicral & #ar &, 2018-2024 & 82T

FT [F39 I STTYI% THA1F] & ] 1 ] & G/ 8]

rour: QU araRes e s sromedt

forei & A9 ft @t ¥ 20 ot & wew @
Yefd URUieE e eee quur (Tt
JUITEAT 6x6 HIZT (278 US/AFEIT AT 23 U/arHT)
AT 7x7 W (178 TS/ AT 15 U/atem)
T W UG ? 3@ WSt H SiS ared
FET T IUGRT BT &, S S, Hel gU IS
3T A &, WAl ohs HIATE SHhT S&IdT hl
Hifia et €1 3T S A e IeATE JE 8§
8-9 Ty 3R Aferehad Icured & forw 15-20 I
T 2, e SR fRaHEr i | 99y 9
anfder o & T oo T T R
ScqTeshdl 5-13 Afdeh o Ufd 8= (MT/ha)
ok HTHA Wt ©, ST fohi I o AT a1t 3Toh
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T 7uay =S, @Ue Yehmer T 3 STt
W YSU o SHRUT THIST Bidl 2l S Ul %
HTOT DTS, Fhie TSET 3T s S TS h1
Sfeet 3R | quTet 8 S 2, e 3are
HIT el TUET T TR STEL T8l 8 §7
Tt oY 3T TR 30-40 o Brelt &, TAfeh 37
G4 & 1Y SATShdT et 7 2 St 2
STy aiEd, R & @ %0 38 5 (800-
1,600 ©2 & ), It T T T STGdT TehlT,
HIT ITATH FHATET ST hleS TR 3R
fomur gt it stz woredt S gard
1 A FAIR A &l 2011 6 Th Go&or
foheilR o T foor gerema, oot gra
v B AR T SR Jwee S T
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Y ST hd 2

ATt 1: Toheiie, TEwT=Iet TaeT ST SH-ahes i | 3 Bl ST 7 Iedmad STR Searashl

- & AP | ScaTed ScTEHRdT (e | FeA & (25
@FH) | (AR ) | SRR fopam) R

2018-19 | STHI-FTHT | - - 11.25 36

2018-19 | femm=et yewr | - - 3.25 10

2018-19 | foril 10,973 | 61,673 5.6 18

2022-23 | foriR 10,926 | 83,324 7.6 24

2022-23 | feuEA W_w | 115,680 | 672,343 | 5.8 19

2023-24 | o 11,500 | 58,299 5.1 16

2023-24 | A 9o | 116,312 | 506,687 | 4.4 14

T orrett s fardor: TOTERIT # FHT AT 21 R AT, R

SAEHAT T ik § TSt ann
ScTERdr 2022-23 | 7.6 Afdw THRETW &
et w ugeh, @fRT 2023-24 & 5.1 Afgw
TA/RFE I IR S, dvyad: Auafy 3ga =i
AR Wil A S8 Serery] w@efet wrel @
e e o ot wme W fomn, wwr
SeqTeshdl 2022-23 H 5.8 Afdw /2HI A
2023-24 § 4.4 AfyF AR THF FA T
e foradid, ST 3 2018-19 H 11.25
nfdeh /2 il I=9 IcATEhdT ST T, ST
SER F-STeary TRfEfRt O Jeee yere
T g 2

FEA U fFIR T F1dT U= (25 R
STR/RAEIN) 16-24 STere/eeT o i T, i
STE- T o6 36 SIToR/RAea § Shihl A €, ST
TASTH urTedT s 37eTHAT=Al SRl g3TiaT Bl
AT TSl STt # A U e (178-
400 Ug/REAT), Tt TR AR S TS
T YT F FROT TR TN R BA i
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ST T S{oTe =TS, e frgh sht Seftar 3i
IR foeifer™dt & 8W aret am ' S
LTS T TTHHT AT IS 2

a3 A Soar wea Qor: e en shifar
2015-16 % AT foh=IT H & Al 775 TSt

X -

R OTTfAT siie &ewead (S MO,

MM106) R 0 gl (2.5x0.75 Hix ¥
2.5x1.5 "o, I 2,667-5,333 US/2HAT) H
STERT HA E A yomierat fir ITENT A
SATIhaT L, TRk AT bt 2-3 99 deh
F IR 40-60 AfdH /2% T IUST ITH
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T T T Tl 2l 2023 T, 2016 H A /HR W A Ter/M9 3R ST Mer/M9
ST A T HES 3Ted & o or, s|r A ot 2.5x1.0 Hiet W wSiEd U fowts, S

fop ffeTiiad Ser 9 wm gl

Jcareshdl H gfe: Cad/guaEdt yonforat
53.13 ¥ 62.88 Afdeh TT/RRAT (2021-23
ud) A I IAEHAT IWIAT |, etk
TASTH Uttt § I 4.4-7.6 Ui TH/ZHRTT
21 2023 H, g AHMM106 (2.5%0.75 HI)
T 110.94 Afgsh /2R F Taifern Scameshar
gt fY, S R Y TSt Sameeswar (5.1
feeh T/AFEAR) | TN 22 THT ARIF 2
A IUS: 2023 H, TASHIAATAET § e
3UST (20 ToRum SiTerE/RFHEIN) 136.76 | 443.76
Ser/2FIR o of &, STafoh TSt § I8 16-
24 SrEg/caA off, ST STYFE SUTTerT
SISAT T g1 &

Tefa 3R FSRE T&¥: R AHMMI106
(2.5x0.75 HIZT) T IR 31 TASHT § JET
yeuia foram, e ofiad Scuteshar 69.76 Bfdsw
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YT TSITT-EEE o HASH o Heed hl SRl

-

Tcd Rl YIS Jeddd ocd (2.5x0.75 HI,
5,333 US/RHW) 4 WHT ®T U GAH
JcqTeehal 3R e IS &, geAitsh 2.5x1.0
WX (4,000 USRFI) A oW HEd
eqTEshdT (62.88 Bideh T/2aeN) fa@ts, it
e HIT U GHAT o sl Eqe T Hohd
qar sl

TEEdl/uaEtdt: T e STk (e
5-7 ATE FIU/SHAT) B o ATASE, STea] 39
HI A e UrET & 3-4 91 | e agqa
B ST 2 3 BHell § Tt} sl AN
AT 6.36 T TS [HAT 7T €, SIT &l H T
&I ShT Hohdl ol 2

o & et it it o7 afted
2015-16 ¥, fr=ik # waSi/guaEd =
HOAH H St ST, ST SR % qhe
Aied R feAma yawr arErt foee
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T T ST AU = SR A % g
AT Tie Sl AT SIHRRT, 7T ot 37T
FANA FSE@E hl AU, TH S I

TN W Sl TSR T IAT HI it STt 3=-
T STelt SR s AT Al SR S
BTcAifoh, feuTeret & 1.15 TG ST O T
H had 2,500 BRI T TSI /AT=EIdT AT
TAT 2, AfohT 38R T fohmil H T0¥ 71 o7t
HT IaTeT BTE@r 1971-72 | 2.5% H g
2016-17 H 12.86% & T, S&H 5.81% i
TIShaTE, ATk I &L 3t ohl TS|
iRt SR g

TSt bt I GO AT, de He,
Il Fles Wi, AR feifert g o
B 2011 o Faeqor | fhiit § @ fomor
HI qftere Glarraat sl T SraTd S |
TEEd/auaEdt At 359 WRAER
AN, TUEder Qoo @t s i
JUASHT, HR B3 9 B a9 o fTT FHvrer
o7 <Y STEgFhdT| 2012-13 T @O U907 Tt
HIT AT @G Grgratl 6 FHROT TR
RIS G TS| BTeAifoR, 2019-20 & TLHET
afsad, wfteror, 37T Sy uor arft 3 37
TOETSAT 1 A fRam R

GUT: HH Tcd dTei] STTEHT ohl THET i
T i & fou foram st 3= o srfa-s=ar
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I=d o H Sea o Hiewe!, TR TR W
vexiT &, fgu =g w afsad, gfsneor fafr,
e WIS AR fouue glorwmstl w1 foredr
Taweh B R o geeri afufaa =l aerh
FA1 IR FRia-sE giame s # fom
SrefenTicTer THTE B ehd 2

for o Uit T oees Quor @ 3= 3R
e oo Ted AT Sl AR ITad A Y Wt
¥k et Seaa 21 T
STt 7-22 AT Ffeeh IdTEehd, 2-3 aNt §
S frR & B X Higiq framr & fou
e &9 § qNEdHRR] 81 3 JTerlt Stetary
i & TWTET I R A, HETEH g
M, A ARG & 4,000 FUS T o S TSR
T foreir it Reufa &1 Aot 0 § wam g
B, Iod HIWE N, FIA HH H
HEIHRAT, AR R B howH Sl
T St et 21 TaT et wmel, forem
frerer, AR fouue guri & @, fhe T
el W sfceh A A SR § U i
3cITE hg 9 haT 2l
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Climate-Smart Seeds: Advancements and Implications for Sustainable
Agriculture
Niharika
Dr Yashwant Singh Parmar University of Horticulture and Forestry, Nauni, Solan

Introduction

Climate change poses significant challenges
to global agriculture, necessitating the
development of resilient crop varieties. In
India, where agriculture is predominantly
rain-fed and highly susceptible to climatic
variations, the adoption of climate-smart
seeds has become imperative. These seeds are
engineered to withstand abiotic stresses such
as drought, heat, and salinity, thereby

ensuring food security and enhancing farmer
livelihoods.

Figure 1: Field view of CR Dhan 416 rice
variety adapted to saline coastal areas,
showcasing its climate-resilient traits.
Source: Krishijagran.

Furthermore, between 2014 and 2024, ICAR
developed approximately 2,900 high-yielding,
climate-resilient crop varieties, with 537
specifically tailored for extreme climatic
conditions using precision phenotyping tools.
These advancements underscore India's
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Recent Developments in Climate-Smart
Seed Varieties

The Indian Council of Agricultural Research
(ICAR) has made substantial progress in
developing climate-resilient crop varieties. In
August 2024, Prime Minister Narendra Modi
launched 109 new high-yielding, climate-
resilient, and bio-fortified seed varieties
across 61 crops, including cereals, millets,
pulses, oilseeds, and horticultural crops.
Notable among these is CR Dhan 416, a rice
variety suitable for coastal saline areas, with a
yield potential of 48.97 quintals per hectare
and resistance to multiple pests and diseases.
commitment to enhancing agricultural
resilience through scientific innovation.
Adoption and Impact on Agricultural
Practices

The adoption of climate-smart seeds has
shown promising results. During the 2024
Kharif season, the government aimed to cover
25% of the paddy area with climate-resistant
varieties, building upon the success in the
Rabi season where nearly 75% of the wheat
area was sown with such varieties. This
strategic approach has contributed to record
wheat production, estimated at 113 million
tonnes for the 2024-25 marketing season.

The integration of these varieties into farming
systems has led to improved vyield stability,
reduced input costs, and enhanced nutritional
quality of crops. For instance, biofortified
varieties have been linked to government
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initiatives like the Mid-Day Meal Scheme and
Anganwadi services to combat malnutrition in
India.

Challenges and Future Directions
Despite the progress, several

s

challenges

Figure 2: Farmers participating in seed
distribution activities under the Seed
Village Programme, aimed at promoting
climate-smart seed adoption. Source:
RGVN.

hinder the widespread adoption of climate-
smart seeds. These include limited awareness
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among farmers, inadequate seed distribution
networks, and resistance to adopting new
technologies. To address these issues, the
government has implemented the Seed
Village Programme under the Sub-Mission on
Seed & Planting Material (SMSP), aiming to
supply climate-resilient, biofortified, and
high-yielding seeds to farmers at the village
level.

Looking ahead, the focus will be on
enhancing seed delivery  mechanisms,
increasing farmer education through Krishi
Vigyan Kendras (KVKs), and fostering
public-private partnerships to accelerate the
development and dissemination of climate-
smart seeds.

Conclusion

The development and adoption of climate-
smart seeds are pivotal in ensuring sustainable
agricultural practices in the face of climate
change. Continued investment in research,
infrastructure, and farmer education will be
essential to realize the full potential of these
innovations, thereby securing food systems
and improving the livelihoods of farmers
across India.
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femmerer weur o o1 Y foepfr Y Tme ST gy

T I, T T, et e e, e e e ST
128327 e féE TWHR ST Ue antehl fraformer, vl die, e Yo
O et T FAR AT Yot H fqafame, qrema
ST (Mangifera indica) 1 "%l %7 TSI F&T ST 8, 56 J&I &7 & YR & I FHTeT K
YIS FITENT &A1 H FIET ST &1 T8 F&T &G & TH 3 317 STAaryg 7 IR ST &1 le7raet
Y@¥ & [H=ct &7 S8 — ST, TR, FITST, FHRG, FIcH SR HEl & Fe HIT — 3T %] &l &
feTg 39 7 ST 8] F &A1 F Torary iR HE S 1 FT TRIE ! S e, T,
STHIIA SR AR & [7 37T UTE T3 81l gaeh] @al H &3 17 39~ §1d &, 1774 & T
Meich a7 & 37 # 73?77% (Mango Malformation)! I& T 379 & 31T IR NEEE Fr gﬂ? aE
ST FRAT 81 77 &A H S @ [GFia 4T F1 GEe, @R €9 & $l # EHd (Floral
Malformation) & &7 4 grg 3771 81 T8 T &g &9 & Fusarium mangiterae TIH% %‘g\;q' 3 FRT

gl 8

T & AT

EEEIRED %Ffﬁf (Vegetative Malformation)
WWWW (Bunchy top):

TIRGRAT AT SAFA 1 1o T BDIE-BIE et bt
HHE S ST 8, S TTeaT — 3 s 2" Fhed
2l

et w1y 9 o el 3

IMETE AT R MSER & ATt 7, S (a1
o a1l =l gll) STgd A B STl €, 3 Hepira
ot &1 STl &

o fopfa

gwﬁg;l%r (Floral Malformation)

T TRt T S

Bl o T (Ffehed) STHMI §9 § AL, 9o
HIT AT AT I & 971 &

B U HTHR F 2-3 AT g AT JEH
S ST &, 3TH T¥Y (stamens) hH! HEAT &G
STt ®, <At &t T (fufkeer) it foemma sfera
B U oA T sar a1 X Srar 21

o frgfi

TG T Bt STl e it

it T Bler G YE: ufmEt e § aEd
DI, Hepford o Shelell Bl a4 hl AR TS STt
&, sfad: g@ o R oft wedt 8
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FI T F@ I & IR T &R Sl
TuT d% 9 T&d §, S8 % Icated Tuifrd
BT
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Y Yohe B § 1-3 HEA dh K1 GHT AT

Ig T H&Iq: Fusarium mangiferae THS
%ah (fungus) % HRT BT 2| THHT ST sk
Freferfer <ol & o 2 2

1. W HTET (Source of Inoculum)

IRISECS (Fusarium) 3H & Gehiud ket
(Bt  T=9), forspr aTrana, ot g gt &
[ERIRERIR

Gohfd 9T H shiFfEAT (Conidia) A
R RIS IEEC R

Y .

2. HsHHOT T TER (Dispersal of Pathogenj
=]dl, Jut Ay Eig, A IR T (Aceria
mangiferae) % AT @EﬁTﬂWOT 3‘;{:& T et
qeh Uged &l
WW(SCiOﬂ)W@?@WﬁWﬁ
T el 2

3. GHAOT Y YA (Infection)

ey e <6 7 i, ahE S Bl A
il (buds) T AT HFHRA B SHTde|

3ok foTT STFaT 70% SR A9EE 24-30°C
ST BT 2

THE UTEl Sl Srdehl H JAIRT Y 30 fofghd ohL aal
gl

4. W FaFT (Latent Period)

HSRHUT o A1 i Aol & fowrd|
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qehdT 2l

39 T T T SfeX & et Terar @ 2
5. @get ft ANk (Symptom
Expression)

T forpfer: et o e WIS, Hor SR forspet &1

STd 81 % T2 S|

e foepid: afEl o Bie-Bie To8 o s,

AT BT 3 AT 81 STl 2

6. W ST 20 (Cycle Continuation)

ot W § R & T sy o 2

¥ T T A H HAd €, ST =5k S Y&

BraT 2

a%’ﬁﬂagaaﬁ?:r (polycyclic) T — I e o

3 ST =5 LT ST HehdlT 2

QT T Yo

1. Witahfceh SI (Cultural Practices)

® TshiHd YRET3 I HeTs

o e ST, Aferet SR et bt Hafia
Y T FHIEH Td § Il o R 78
TS & TG B3 IUHON I FAR AT
s I & 1% R 1ok T T e

® TIEY FHAHT (scion) T FANT

® T Ak HIT SHTIUT SHetH T &l STANT

o U HI

o Uil & site vaie gl W@ e e =

BT Bl I AT - R

Hford o
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o TIRIVERT AN T ATreRdT & &=, RIifh
TE9 T QT 2l HqfeTd @1e Te 9Iveh ded
3l

® 1T A fehTet gur

o W &t S Fkrelt Siek @ arfer =t samer
TR

2. WM =0T (Chemical Control)

BT qaTg

Bes & g yuifed el W o@iw

AT FANES (Copper oxychloride) T

FESTSH (Carbendazim) 0.1% oI

IEEEACETY

EIES INEXCILY

3 o TS-UTSS (Aceria mangiferae) % g

& foru 3faa urefeamse @1 yomT SimmEes A

el T HeTTe 8Id ¢l

T H T

el o TR o THY 3R SgH o Go ¥ T8

T3l T fgahta i

3. ek fAT (Biological Control)
o ;lsﬁ@:ﬁ (Trichoderma harzianum)

The Pahadi Agriculture

Page |20

® IT Th &Nl FHash 2 S Fusarium %
et srell R1fEt o ZrgepisAt wibe (S
/T i fire)

o T GBI

o T YTaierehdT Si@™ o foTu Sifreh @ie 3K
T SHUTES T ST

4. GsHHT ¥ ST (Preventive Measures)

EJCAZREL)

o FE-HIZH ! fafia ST o7 i &

® UH-THETE

o Td H HHTS ST T, HhiHA FHeld b T
T4 3R T8 &1

® HES IR AEYH! JaiF BT

® TS VIl I H1ed THT WH-FR 3R
A dqoh{uliaﬁ_fdl‘l\‘-ll‘la’ﬁ|

5. fregor S STERAT

STTET T 3T foraRfa T o a0, Hetra 3T

fori=ror o o o wisTeqor AT =T |

T ST foramT it qeg o SR g

IYer Tt hT TN )

Mountain Agriculture e-Magazine
August|2025




s Page|21

THE PAHADI AGRICULTURE

www.pahadiagromagazine.in
ISSN: 2583-7869
Article ID: 10368

The Pahadi Agriculture e-Magazine
Volume-3, Issue-8

Gender role in Forestry: Did Anything Change?
'Aditi Sharma and ?Sachin Verma
'Dr. Yashwant Singh Parmar University of Horticulture and Forestry, Solan, India.
?|CFRE-Tropical Forest Research Institute, Jabalpur, India
Forests have long been central to rural livelihoods, and women have traditionally played a vital
though often invisible role in forest protection, resource gathering, and ecological stewardship.
This article explores the evolving gender dynamics in forestry, focusing on shifts in women's
participation from informal subsistence work to active leadership in forest governance,
restoration, and policy advocacy. Drawing from examples across India—such as the thengapalli
patrols in Odisha, community forestry in Uttarakhand, and the rainforest restoration efforts in
Kerala—the article highlights both progress made and persistent gaps in recognition, rights, and
decision-making power. It argues for a more gender-inclusive forestry model that moves beyond
tokenism, acknowledges traditional knowledge and empowers women as equal stakeholders in

sustainable forest management.

Gender Role in Forestry: Did Anything
Change?

Historically, forestry in India and worldwide
has been a male-dominated sector, with
institutional structures often excluding women
from forest policy, planning, and decision-
making. Yet, women have always been
central to forest use—gathering firewood,
fodder, medicinal plants, and non-timber
forest products (NTFPs). Their traditional
knowledge and day-to-day interaction with
forests form the backbone of community-
based forest management systems. Despite
this, the formal forestry sector only recently
began acknowledging the gender dimension in
resource governance (FAO, 2023'; Global
Food Security, 20247).

Shifts in Policy and Visibility

In India, policy frameworks such as the
National Forest Policy, the Forest Rights Act
(2006), and the National REDD+ Strategy
now emphasize women’s participation. The
MoEFCC's 2025 announcement reserving
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51% of new forest department posts for
women is a watershed moment aimed at
improving gender balance (Times of India,
2025%). Furthermore, state-level innovations,
such as all-women Joint Forest Management
Committees (JFMCs) and Van Panchayats in
Uttarakhand and Odisha, are gaining visibility
(Sharma & Singh, 2024%).

Internationally, the RECOFTC gender
leadership program across Asia-Pacific is
demonstrating strong results. It has trained
women to become forest committee leaders,
climate negotiators, and NTFP entrepreneurs
(RECOFTC, 2025°). Similarly, Nepal’s
women-led community forest user groups
outperform their male counterparts in
governance and ecological outcomes (FllI,
20222).

Reality on the Ground: Participation without
Power Despite numerical inclusion, the
quality of women’s participation remains
limited. In many forest committees, women
are enlisted merely to meet quotas, with no
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real decision-making power (Social Dhara,
20243). Reports indicate that women often
lack land ownership, access to financial
schemes, and forestry training—all of which
hinder their empowerment in  forest
governance (Joshi & Chandra, 2020°; Saikia
& Khan, 201219).

Even when women engage actively in forest
labor—such as nursery work, silvicultural
operations, and NTFP collection—they are
underpaid, unrecognized, and excluded from
benefit-sharing models (Global Food Security,
20247). This is a reflection of deep-rooted
institutional patriarchy, as highlighted by
gender audits in India's Forest Development
Corporations and JFM schemes (FAO, 2023,
Sharma & Singh, 2024°).

Positive Models and Emerging Change
Despite systemic gaps, there are promising
stories. In Madhya Pradesh, women-led Self-
Help Groups (SHGs) now manage forest
nurseries, produce bamboo crafts, and

generate  revenue through leaf

plate
enterprises (Times of Agriculture, 2024%). In
Odisha’s tribal belts, women have taken
charge of patrolling forest areas, regulated
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illegal timber extraction, and managed

biodiversity registers (Social Dhara, 20243).

Tribal
Odisha

Studies also point out that women-headed
forest groups tend to plant more native species
and invest more in ecosystem regeneration
(RECOFTC, 2025°). In eastern Nepal and
northeast India, female community members
demonstrate superior record-keeping,
transparency, and forest health management
(Saikia & Khan, 2013'; Schwab et al.,
202212),

Traditional NTFP Collectors - Forest-
dependent Community (Karbi tribal women
(Assam)

What Still Holds Them Back

Several structural issues persist. Most forest
governance frameworks still prioritize male
inheritance laws and ignore women’s unpaid
ecological labor. Even progressive policies
fall short due to lack of gender-disaggregated
data, weak monitoring mechanisms, and
tokenism in training programs (FAO, 2023t;
Feminism in India, 20222).

Moreover, forest-based climate finance
models (like REDD+) often lack clear
guidelines on how women will be involved in
carbon credit sharing or adaptation planning
(Global Food Security, 20247). Without legal
safeguards, dedicated funding, and
community-level gender sensitization,
transformation will remain incomplete.

Mountain Agriculture e-Magazine
August|2025




Conclusion: Toward True Inclusion

Gender roles in forestry are shifting—but not
fast or deep enough. While women’s visibility
is improving, empowerment  remains
conditional and fragile. Forest policies must
now move from participation to power-
sharing—where women have access to land
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rights, decision-making roles, finances, and
leadership pipelines.

Only then will forestry evolve into a truly
inclusive and climate-resilient sector, where
ecological and social equity are pursued
together.
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