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Introduction

Nf e, §ienti ally konewsn as _1y,a sativa, jelds a parate .t
pesitien in t e real of gleal agﬁ.‘\lfwle and jMan s stenall e. As
a staple food for Mere t jan jalf of t je werld’s pep latien, it is 3 rep
of inparalleled signi© aif e (1]. e prefe nd rele t jat 1 e plays in
easiring feed sé rity and ne uis iMent is intif ately entwined wit j
its genetf Makep. In t4is" eMpre jensive expleration, we eMyark
en a jeurney inte tje intif ate werld of 1f e genetf s, delving deep
inte its iisterf al erigiss, t 1e pivetal genetf detertinants geverning
its M 1tifd eted traits, and t 4e prefe nd iPplf atiens ef t jis genetf
knewledge for tie fiture of 1f e preeding and en jaif etvent (2],

re g tje les of key genes like GS3, o sSp L16, S'p1A, and \g21,
we ff evert je intif ate tapestry of 1T e geretf s, revealing t je genetf
ME janis!s tjat aderlie its adaptayility, pred T tivity, and resilief e
inte f§ e of envireaMental jallenges. Furt yerPere, weill Minatet je
transfertative iM™pd t of t4is genetf nderstanding ea t e prd tf es
of 1T e preeding, if lding t e revel tienary petential ef adval ed
Melé ilar t& jniques s j as C&IS‘, R-Cas9 fer pi€ isien genetf
Manip latien |3]. As we eMark en tiis expedition te .aravel tje
genett s€ rets of 1f e, we Meve® leser te a fiit we wjere 1T e retains
an indispensaple so f e of sustenail e for an ever-expanding gleyal
pop latien, ferti ed ,yt je power of § iefl e and innevatien.

Material and Methods

Plant Materials: e reseaf j @0 1f e geaetf s invelved t e se of
diverse 1T e gerPplast® ell€ tiecs, iff 1 ding traditienal landid esand
Medera® ltivars.  ese Materials were® aref llly selé ted te represent
a wide range of genett diversity wit jin t je o'%? sativa spé ies (4].
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