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Extended Abstract

Background: Sugarcane (Saccharum officinarum L., from the family Poaceae) is one of the most
economically important crops globally, widely cultivated in tropical and subtropical regions due
to its production of sugar, ethanol, bioenergy, and bagasse. Given its key role in providing
renewable energy and derived products, sugarcane is a major focus of agricultural and industrial
research. However, salinity stress is one of the most significant challenges impacting sugarcane
production, especially in saline areas. Soil salinity is one of the most critical environmental
stresses, leading to reduced plant growth and yield, posing a serious global threat to agricultural
production. Salinity stress negatively affects sugarcane growth and development in several ways,
including reduced water uptake, disruption of metabolism, and accumulation of sodium in plant
tissues. As a result, the severe decline in yield and product quality in saline areas has become a
major concern for both farmers and researchers. This review aims to examine the challenges posed
by salinity in sugarcane and to present innovative remedial strategies for enhancing the crop's
resistance to salinity.

Methods: This review study was conducted using a systematic search in reputable scientific
databases, such as PubMed, Scopus, and Web of Science. Initially, over 100 articles related to
salinity and sugarcane were reviewed in this overview. The criteria for selecting the articles
included publication in peer-reviewed journals, relevance to the topic of salinity, and a focus on
innovative remedial methods. Articles specifically addressing novel approaches for improving
sugarcane resistance to salinity were selected and analyzed after an initial review. The extracted
data were qualitatively analyzed and categorized to identify key challenges and trends.

Results: The results of this study show that salinity has widespread negative effects on
sugarcane's physiological and biochemical processes. In the early stages of salinity stress, the
plant experiences osmotic stress due to reduced water uptake and stomatal closure, which leads
to a decrease in photosynthesis and, ultimately, a reduction in plant growth. Sodium accumulation
in cells causes ionic stress, resulting in cell membrane damage and decreased enzymatic activity.
These processes lead to premature leaf senescence and a significant reduction in sucrose
concentration in sugarcane stalks, directly affecting the quality of the final product. Various
methods have been employed globally to address these challenges. One of the primary approaches
is the genetic improvement of sugarcane through traditional methods, such as selecting salinity-
tolerant parents and performing hybridization. These methods enable the development of varieties
that show greater tolerance to saline conditions. However, due to the complexity of the sugarcane
genome, which includes multiple chromosome sets, this process is highly time-consuming, often
requiring 7 to 12 years to produce a salinity-tolerant variety. Additionally, this genetic complexity
makes each hybridization event unique and unpredictable, complicating the breeding process. In
addition to traditional methods, modern molecular approaches have emerged as critical strategies
for improving sugarcane's resistance to salinity. Molecular tools, such as PCR-based markers and
genome-editing technologies (e.g. CRISPR), can target key salinity-tolerance genes and eliminate
or modify sensitive genes, aiding in the development of salinity-resistant sugarcane varieties.
These methods not only shorten the time required for resistance improvement but also provide a
more precise and reliable way of genetic modification. Beyond genetic modification, the use of
plant growth-promoting microorganisms (PGPBs) has been introduced as an effective approach
for mitigating the effects of salinity. These microorganisms enhance salinity tolerance by
producing plant hormones, such as indole-3-acetic acid (IAA) and cytokinins, improving nutrient
exchange, and regulating osmoprotectant compounds, such as total soluble sugar (TSS) and
proline. Additionally, these microbes protect plants against diseases and environmental stressors
by producing antibiotics, hydrogen cyanide, and other pathogen-inhibiting compounds. Research
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has shown that the use of these microorganisms can significantly reduce the negative effects of
salinity and improve sugarcane performance under saline conditions. Omics technologies, such
as transcriptomics, proteomics, metabolomics, and ionomics, have also proven to be effective
tools in identifying genes and molecular pathways associated with salinity tolerance. These
techniques allow researchers to identify gene expression patterns under saline conditions and
propose new strategies for improving sugarcane's salinity resistance. Specifically, next-generation
sequencing (NGS) technology has played a vital role in accelerating transcriptomic studies of
sugarcane tissues under salinity stress.

Conclusions: In conclusion, this review demonstrates that salinity is one of the major challenges
in sugarcane production, having extensive negative effects on the growth and yield of the crop.
However, employing innovative remedial methods, such as traditional and molecular genetic
improvement, the use of plant growth-promoting microorganisms, and omics technologies, can
significantly enhance sugarcane's resistance to salinity. Given the critical importance of sugarcane
in the global industry, future research should focus on optimizing these methods and developing
new strategies to simultaneously increase the efficiency and sustainability of sugarcane
production in saline areas and improve the quality of the final product.
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Figure 1- Effects of salinity on photosynthetic production. Enzyme activities and the electron transport chain (ETC)
lead to membrane rupture, a reduction in COz acquisition, and leaf senescence, also, ion toxicity, membrane
inhibition, reduced stomatal conductance, lower PSII quantum efficiency, and a slower electron transport rate, which
in turn reduces the activity of the photosynthetic enzyme (Kumar ef al., 2023).
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Table 2. Physiological responses to salinity stress in different cultivars and varieties of sugarcane
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Figure 2. Effects of salinity stress on the sugarcane plant and response mechanisms to deal with these consequences
(Kumar et al., 2023)


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

ozs> Slals (sige 5 (A5 o)l

70 S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

Moradi & Soltani ) b slpiuin So Suag ad b b duwlds
(Hoveize, 2021

2 S5 &9 Gl Gl ol 423 )3 B)late g
s o Job 50wl o oolaiwl £45 daupy yolaie 4y Sid
e gy JWb b 4 b obojl oy S
oob cwwd jl el ol i g (Jaiphong et al., 2016)
.(Basnayake et al., 2012) 54 0 A2 Jgae AJg5
Al Egh alsye 3 58l 3 Sles  bawgie (35« hlie ;3
Py sbe) Jgaze ol Jolye 3 (i Jlesl 2 cute
9y p Shalie CF g G pe G5 @SS lp
Jypaze cile Jloj Juol )3 (obendgng 28 sl el b
Lo ol Slae g 1) LU e (SdS
5 Jlo b oy ady 5 5 ealom ol sl ol
€95« G Co il glise i oy gl (S5
Sy S 2)Skes (el ooy BB e (S5
(Meena et al., 2020) 15 ssalie

5 omb phcdhy & Jee Byl Sy
L3 oo L3 1) (G X B) laro 9 cuigiy oo ) (iiSen
dos Santos et ) cul e85 b5 9 Slao (Sioms Jdoa
Y g | (S (Sid 4 pylie slacpY (al, 2022
ol Ll eiad adgi Jseme Bl Mol )b I o
(Bhat et al., 2020) cusl 458 9 Cod 5 yloj s,
o3 8 Sl 55 K8 & 2l Jpans (53l 55
(o Ssogi3) OMICS 5 55 ol (GWAS) o5 o)
Sor (Seegdglie 5 (SungBian eSogin Sl
o o 03wl LS dee sly il 5 b Sl gl
oS bolls cuenl w) e (Oladosu e al., 2019)
b koo 095 bl olulis ;5 GWAS 4 (QTL) caw
bobsye clao b oy (Sj cbaiss ()98 olao
L (Liu & Qin, 2021) sizws a3lib ool 4 U (g0
PNl G plosl 4y (oo L3 cpgd90 (nl 41 425
Vb olg b sjlucssid g omics x> slapyidy L o)he
@) Sds 5 9d LT A gl Il S Bl ageg
PSR dgnte (g JB e
5 lzd 3l ealizu!

5l &S s gl poi o)l S Wy sladisS
JolSen 4 S5 iz gy 5l e Wy Sy AlE S
48 A (Scortecci et al, 2012) cul sl
Erianthus ae> 3l oy o uis o Saccharum sp.
S. g Saccharum sinense Saccharum barberi spp.
Ayl 3> (gyed & Joow W gly (o905 mlie dobUStUM
455 6435k pdaws (Oliveira ef al., 2022) sizwa ¢ )bs
Manners ef al., ) cusl pixo VX U 0X | Saccharum
S o M5 G gl b ) ()0 £B,1.(2004
Sidd N 0 Me5 S, spontaneum o officinarum
pasud dlw gyl sl S, officinarum &S < gguol
S cwl X =10 @b pgiges,S 5 pYL A8 glaizs
Cuol X =8 @by pojoeg,S b g slaioS spontaneum
Sica, ) Cusl Joxdie () yf g ) SOIS 4 &
(2021

Sl 0 8y9 4 Joo5 (gl gL

(s )59 93 Sl gl iz (slaybgy (e
5 Ol coplly Bl Jold) (st Mol (sl i)
JoSo &5 JoSge ol oy, o (gl bl
wien JoSge il 5 odliel b Lt sld,Sag,
At Lol 03,5,
Glaze 2!

2 GBS ) S £989 G935 (ool Sl b2
gl wilie 3blie )3 (5)9d (5 Wlo ¢ un
S5 pEalS & e & Cusl Sk Mg s ST Lol
Osxen g Bylaie gl p3 Bl Coply o ple 29d
Se e b & polie St @l 5 s S
o p) 3 4 cadgie (pl sl Sy ille
2 S g 6y98 balpd & olS odomy sla STy ¢S
Job 5> 35l o0 o Conl (So5905 3489890 Dlio oLl
3y90 pglie SY g ()8 Mg gl CLl glaaiy] )b
o5 drasgs o513 51 ylly 5l gl 35,5 15 ealis
A (S g 3Sles 4 5wl pre Hlwe b
gl (Kumar et al., 2023; Moradi et al., 2016)
2 ogde (g pd g () e sl i 4 lagyslS
1551 sl ol oo 2 5L (g S Sl
9 A3l alon 9 Ol jeite bulyd ) pally Coos clagyY
PSPl g @8 Sbl dm oll 350 9
3,509y My oo b o3lil 300 St M) (slaasl
=55 1)8) cuascs 45 395 o0 o3litwl Sloj (55,8 bl
o o3lgls sl g el sy oVl (¢ pdscdlyy (o
S ) st o2lgls Siles (6 ppiacidlyg 45 3045 o o3litul
(Meena et al., 2020) 150 5,400 oLS

5 Rllged (W Jald gl pen (S
Sl cplly 93 5l Gl g 9> Jold s cpallyas
S5 5 gl e S S5 (Sandhu et al., 2021)
slagls My lp St ol slaasly )3 Bes
Ay 30 Coglio g i (glaize YU 3 Slas b wis S 5y
Sl el sl (nlly S pobo 42 2598 oo o3l o s
ool gl din Jlad s> adlae 5 0y acd 3blo
sl g )ll SblSel 5 S5k slasSI o el
Elllas g5 o0 bgsye 5,5 5 3,Skas 4 45 b o b .59
b Cbal 4w S Mol 3 & s e ol
Misra ) 59 001> (6 yiin Caodl 5 sla pY & s odlo
& Jooo lp S olp Mol Job o et al., 2020
039 9 kb elisy) bl shis ale ilio Gl (St
Wby ) cuwlie (Soiglnsd Clio plosl ol e sl
S)9h 9 (St S plp > b Cigi gm0 > Sl
2 Dol s sla sy diidS > Dy Al sl
yoio C0-263 5 Co-87 wisle ( Suid &y polis pl8)) drwes
(Govindaraj & Mahadevaswamy, 2021) wlodgs yo3
» D)glo& CM.@‘ LS‘)‘.’ wl.m ubr.u‘ dLmuDL» ISP
S0 slp ¥ g ) Ui - Conond slaadls loly St
20 oels oy g able gl il b Clas lejen


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

55

oy (Slake (e 9 (A5 o)
V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

9 &S o (turbidity) Jslo <)guS" baas &y g4 (4 ol
YV R+ cos gls 5 ann] A5y d )
—09e9n cjiwgd ol by (ol (sGolsy90 > s
@ dta Sl (oo olondon G 5 o @iF B
Xod Fy i ooy Gl g A Wby dlsye (uig)
Jozo b b e QTL  ,lwlis (Liang et al., 2018)
98 4 polie (sladiy)ly Sgus e )3 (soke P 6)95
Nakhla et ) cusl joi slSE > Joamo WJg iul38l 4
1 s 4 Joz5 b g pe cilie cQTL (al., 2021
@y {Cho et al., 2021) Low Sl ely; <Y game
sl (Singh ef al., 2021) g5, 4 (Luo et al., 2019)
2 o olwlid (s)QTL 5590 yd olai)l55 Lol el
2 S 8L Olise S0 3wl I 392 jen St
5 QTL o 5 (i § Sk Jguazmo 3 Sl g 4,
D9 35 o3 ()9
)S..".Q tM.ol 50 cdly cutS )l o\l

S el S bl sl cuss ilejl
pbxl (Yo (o FA) NaCl & Josxio (Saccharum sp.)
3o ‘u;‘;,"—l,a)'T s, (Gandonou et al., 2006) L
3 elissl 55 5 JUslSloge 55 oy & il oS
» .(Sadat er al, 2013) s asby, NCO310 o3,
Sbgalgur ylie Ll 5l ealamwl b (Sis5 ies 505 (sladllas
95 oylgnlofyy (e85 sb)S)le Lawgs 9 A5 Wl (EMS)
&5 bl sl 1) (239, Gl @ oleend Sbo3bge
Niazian et al., 2021; Sadat & ) Kus lee S5
ool > cusS 5l (Soltani Howyzeh, 2012
» CPA8-103 (dlipe clagudl oSis 55y 6550
» NaCl Giliseo (glacdale | bl by 5 cc5)
4 polis glgl 6,8y (6l NaCl 0o )3 0.8 b + 2390200
Sl me NaCl clle ol bosas eob ud) S
ey y 15 38le Sl (S5l 58 Jelge $9) 2 o Sre
‘L)"‘ » 09)4; s edalin (S oolo 9 J.A.‘Bs)lf dls.\.?u
aS A o b oyl b oald L lg 5l g eSS clale
claal b gy58 b ablie (gly Sy Jeailly by St
.(Shomeili et al., 201}) Canl pie (slaiyg Ol )'—I
Jhi bl cus Gl claibs
§oeslind b gy o Jeie S sloasil g
gaw Mo wiltie (Soiolnid 5 abewdsn slayiall
W bl da]sd 5 badsie)lS (Jds)lS dasdall
g Ay A5) 2lpr slaplil M) geiny S5 Cas
Gomezetal,, 2017; Zhao ) Kb ()15 dadije, oS >
(et al., 2020
St kol 3 JySge lslse
S 5 5 5 55 ) B pifie S ool
S by o Wy a8 sl F1 o3l oy p3 ogllas
Ly (095909)8 (S S sl JLo W B Wy oo
FB pf 9058 drpania sy Sy |y (B pa S
N9y e 2 53 b Pl ogsl g iS oo b (St

S bly bl Glgice |y iz cnl ggite (slaaigs
il e S5 gladlp 4 oadeus Suis L b
by &8 cool Slaasss ol ((GP-I) adgl 5 alis )8
S5 09)5 cnl 3 e S b e Jla 5,85l pgi)
b a5l ansl jpis pes Ay 3 Cusl (Sae adsl Al pgi5
el ol ool s gean 5500 My b o] J (S50 i
ol s yun g 398 plxl ]y 4 (IW L 25
Jolis (GP-II) wgils 5 alss sl ausly oYL (5505l
W M sabcusS S b &S cunl pladisS
Orbk ©onl bbb e Ll Jols slady 5 250
S. o S. sinense S. barberi S. spontaneum .\
A > 4l 0f e S plyeds g |, robustum
Slas JEs! gly 5L 550 (Mol glo Jud Slas Lol .8 )5
(GP-IT) ps o3 4135 390 alss jis o8y 2ol 53
byl j0 sascass Sus b (SW &S cwl oladisS Jolis
Ao did g (glaSST 3 eolainl 4 5o g ol Hlousd Hlows
Narenga pow (5 oy 53 3,0 Cél culs ¢ cpin ol
5 Sorghum Sclerostachya Erianthus Miscanthus
BB X*EWIY dl.zb.\.s)....m X5, o sl owf;[).il » Zea
Sica, ) ditws paie MolS' b 00iiS «ynd Ygomo 045
(2021
8818 55 5 (s Jood QTL

L b S Jeoeie )10l (gl J95e sla o)
o 0F JUST St 53 it cunlie lejon psboay Cuduo
Agrobacterium dawly b yuginl) (AVP-1) jblaws
Pl )9 9 (St G it ply 53 Jood (oliws sl
095 9 >l o be, (Kumar et al., 2014) .
bulyd > (p) 0,es dgm0 sl 3] slaans 3w
S 39)9 185 )15 ool 3)90 (g o slo A
OB Jood Clao (gl lase slagpix g (odg cladie
L O 4 pylie LS (pix dawg ) Sulis )3 () pé
4 Cwglie Claw 4l QTL ()b pasds (8 .cul &3, )8
Balsalobre ef ) cul sais plsil 5,Slos (50158] 5 (g;lows
Sy90 33 ()5S md oyl a4 U (Jlbipl b (al., 2017
3929 Sy9b 9 S 4 by (GL)QTL ()b pais
SNl 4l o b pe g sy sladisS 5l eolatwl )l
S sl odd 5)ledd Aok 9 poif (S S
O e On omp oWy gl @8 (S
b aslw S, spontaneum o Evianthus arundinaceus
o> b e 51 5 (Lekshmi er al., 2017)
e 2 2ot ) & S VL L adlge 5 4y
(Fukuhara et al., 2013) 5)li5 . ,5b Sis & Jooo
@ Jooxio g plus (s (omgy) Sl g 4jed
(DEGs) woliste ol b 0 ctizr (i 4y i (Suid
E3 ubiquitin MYB sile slayys a8 adb o,lil o A
OssSng  bgrpe Sog8 oaiSeMol (1 digase
Sowsly (¢la 5 aquaporin 4 SIZ2 (SUMO-protein)
Belesini et al., ) siwd awssy sloygSh o Suis 4
ol anilSo 0950 3)lg (5y98 LB &S S (2017


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy Slale (e 5 (2B o)l

7Y S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

sl (St o Loy Sgplio (sl s e b loj S
A5l el (60985 U yol oyl ez )l 5 (69l 2959 L Lol
b ol (Sam (3951 {GE) poi5 ey (5125 s, 30 L
Sopis Olalpg 29d plml (kg BB B> g Cudby
ey o3 LSS WS g o] 55 Sl MBS
il L Gis (508 3y sl 1y (DSB) Jly ol
0} D350 s po ) oAb yasuie sl e 3 DNA
L (NHEJ) Sgsen e aledl Jlal a8 o sl
oozl Un S2u55 ) s sl (HR) Solgasd o i
S ) Joo5 2940 g0 (ol (Sl i 4o &S 3950
b ol )8 B Gl el Gialng Gk Jl lgis |y
bl e sl plo oried 5 98 (i 4 (lus
(St 4y Jo (slnpanilSn 1S i (S 3 25
Js] (g S sl b 8,5 )5 Gum SCNSLTP
Gl @b 3 5 A8 ol |y hae g (olaid] e
Chen e ) .5 3V s b 15l 1y Sl
(al., 2017

Oitlys LIS 55 b Ll 51 Calises 03lgils e Ll
ZFNs) (59, il slajllS s oS s (Ko Jolis pgi
1) S5 9 (TALEN) (cungig) 0238 Jlsd 50 (slajllS'ss
(CRISPR/Cas9) (sladss lite dlols by sog,nily olisS
9 (ZFN) <9 WA Lg‘.m.))&” g_be » ..\3)‘.3 S99
ool (gloyy a5l CRISPR/Cas  piwaw  cdiiws
LS o ool Jlg She obj)l )y RNA/DNA
Ve Iy 3 Sk (PAM) jucwgion jobre cidge
w3l 9 1S o0 bl (ERNAS) Laialy (SLRNA (459205 s
olejen yabds o iz e bl 8IS o |, o Cas9
@y BB Cuje (pegd Jgemo yob 4 b uSh Al L
ool a2 BB e 4 ]y ploy &5 casl 550,
diimd yoold WTALEN 4 ZFN o5 j» «olps ;0 .33 o
5 diad (6)ledd ol b olS 4 Jsl g 5L bl 4
vl 20l )8 9 03l CRISPR &S Jls

o s 5 a5l > 4 CRISPR/Cas9 (ssls
s )l plyisa wiso )l (Beels JSie p alde )
Slgicen b9y ol el 04 Sy St poiy lalpg sl
(=i mre Sl gyl 1) duke 0 iz ol
5l (Kannan et al., 2018) a2 s o So psis> ;o >
9 it Sais wul eSS S olS &5 o]
Oteleg 3l o] 5, (lsime 5 45 2 iy B )9
ool Y98 Ty Blandg e 5 5 oolitnl b Sl pgis
o5 g S s S dnags 5 on (AVP1)
~Torie pgs Jlgf S e St 4 ]) 5y9 9 (SdS 4
@ lpj il ey Glalpg sl Bajlise o yiere 51 (o 0
Cygods ) ol GLERNA wad o ojlal laieisly
dLb.))Slo.C L el oy A»lyua &S 855l 55“1“";)"
(Mohan, 2016) xa> )l,8 Can |y 4 liil b sadbassls

LSI)'.’ .(Arruda, 2012) _\.»Suﬁ LRV IV @Y}‘a ‘) U952
Jul PCR e (oS50 (sl SSlis ¢ S (ol o alle
adgl nlpe 3 Ably Wyun Sl slolid > a8 Lloads
o plasss (sl S it 5ol 5 550 o6 ik
S. Gl un JIFL glayolS o SIbye (ol SSTDNA
Sas ol E. arundinaceus % officinarum
soloio MolS pime BC1 s s il ) .(Arruda, 2012)
Sl s e b s b Glis 1) F1 plly 595 5]
S. &S officinarum)  Sis Nyes e (SN
AFLP s S5l jl eslasl b E. rockii g (spontaneum
SoS 4 obses! (Dhansu et al., 2018) Lad o)y
B Jlej samer o (sl (MAS) Silis
Sl s sz 4 Jilge ol S o s
b S glol aile idldggy sdiss U cunl 03,8 SaS
& polie sladigS o amdly yiul38l 55l (glaze Y 5, Slos
(Dhansu et al., 2018) xia> dawes |y ¢ fiis

(SSRS/ISSR) ool g (sla)l, S5 L olonloss,
= logas a8 sitads (oolesel BB jlws JoSUge cla Sl
S P35 Ot Solme pobo s g YL olusi b g cdisin (3L #
€55 b o558 9 cplly > Olgiee 1) LSSR losd @ jos
28 ool St (hygn ladsly > el (S
Jezio glauisiy (9,5 ascine lp ISSR (sla S5l
Sloas oslatwl lawg Sl (Fls) S & wlus
w,lgalotsy g RAPD (sl ,S5Lis (Markad et al., 2014)
saiss o S officinarum o 1y (o0b; (S5 geS
S. spontaneum . giganteum Slo b 4 SH335 (g
d.j; O LngA:g)ﬁ.za Ox ).st d‘)-.’ ‘Q—.’.‘ » L 9 L30s uL“’
odsl (Pan et al., 2004) ssud cosbo yslS o b
226 5. 5,502 (sl o)lgnlosy s RAPD jloslizal b |3
2 o plly il jods lp (S o sl

o Pan Lawgi (S. officinarum x S. spontaneum) b,
5l edlazwl (Pan et al., 2004) ui odb zpb o )\Ken
Sl pdy B0 (55, » ISSR 4 RAPD sl ,Slis
b gl 1) plete (M lagandygecdy 9 608
AL S8 Sl (S pbes el bl Sl g
5l odelcusady g45 (Forough et al., 2017) 5,5 ooliiw!
0l 1SS g o ) Silis b (sl RAPD (sla youl
Slosigs 0255 Jus sl o (SCAR) paseio Jlg'
wholis 1) (Sis ay oo aslisl 5 a5 Siis 4y polio
oslaswl (Srivastava et al., 2012) 4 031> dawg S oo
NacnY 6 0je ploj 9 88 (oo Joe 3el)lS o (M
a3 o S ]y (6)98 4 polie St )]
P otalng sad,Ss)

SQ (e ¢Sl Wile oy slapgi b (SY gaze )
S o Mol b gyl sladisS 4 Cgllae (S
S b aiS o Job Jw YO BV el ploj g cuonjp
88 Mg |y aBldguy o8y o Jgeme (2Nl ()
P Sy cpda (Byxe owoned (Chen ef al, 2017)


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

FA

oy Slake (siae 9 (A5 o)
V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

bZIP .CBF/DREB ABF MYC/MYB &l g9y
el 055 & (S 5yl p3 Jood Sl sl 1y 0
2 eyl sS4, (Almeida et al., 2017) 48’ o
9 Senglig «pSogin S 5 (wSiagi 0294 OMICS
(RPN (I waD plie S50 4 e uSuaglyplie
W glp Wl oo g Slosd Sgilie (6l e 9 LS9 0
Ny )y8 edlitwl 2y0 J 0j50 Olaw L S gl
&S ol o ad bl Cusdly opl (Mustafa et al., 2018)
() S e golaw ) eddaidal slagyy S
SG Ay ke o2 5l G g (i) Sl o ez
Cuo iz Slp Sl (St) ol sl golr 3,505,
1l o plog] a5 3,S00) 5l ozl Uy L 300
Js75 el ol o] 538l sl 9 6 5Leb cumlo o iz
O3 b esu)lp St Je glyie 4 A8 e dbnl (S5
s 6355 9 (SiS plp 3 (AVPL) Blandy j¥sST
S5 dente eSt (Kumar ef al., 2014) cul oo
5 OBl dacglany ply )3 Cunglio siile Slio (gl S
S 9 G ST 4 JooS g (S ile &y Caoglie
ol o ¢l, (Nerkar ef al,, 2018) cul ouds jo)l55
Sl ) S glageisl ) 1) ey BB g5 (Y-TY)
Raoetal, ) 83,5 (5,155 (gy9 L5 byl oo caliso

(2021
S5 (gl ghus

el 255esy § odlisl b S il ol
Cusl 0ud Josl S glacadsy b sl o,
aawly b o5 JWsl as” Jls y> (Altpeter & Oraby, 2010)
s S slogyd (sl Agrobacterium tumefaciens
BB doun . (Dong et al, 2014) cavlosds odly s 5
ol st Jobo bl lagbyn (wpiwd 3 ey
sl Mo 3)90 o cpaiz JUisl 4 e & Cosl oad
oyl osd S Y game 4 (2l); ppe Slao
35 i |y wse )y Sis )b culS gjnl XeNF
[(Parisi et al., 2016)
5 Silodld @ bype slapnSyn o lise by
Sidstiee b badye A8y lo)eSh (S UK pulas
5 sl il 058 o 38 1y S JUi] 5 4
Heetal, ) s, Ko 4y Jooxio LS glgil 2Nl (4l
olS ;5 Scdr2 4 Scdrl slayy; ole g8 (2018
2 GRS (i 4 Sl |y JooS il aisel 5 g8 L
O 51 5 5 535 (St a5l il
S & polie laaisS bl lgiee 9y cnl i g OB
Sl asu )l S (Begey et al., 2019) 55 solal
davly b (TSase) jliww jolla 5 o) JUsl b (Suid & Joos
(Wang et al., 2005) cusl ous yi,l355 Agrobacterium
CP- o8) Siss 3 (Siid 5 $)9d & Jood cildio joboay
AVP1 (Arabidopsis vacuolar 5 ;s 348 L 77-400
O Ay oy dawgd o 4 pyrophosphatase)
Vigna jly b S (Kumar et al., 2014) 1 osl
Iy oxdan 3l (o by poods duop> YO b aconitifolia PSCS

Ol 9 pgiy sashh S Sip gRNA (b
ol oxza b sl dln S 5 Jy K
sl JSie opl J> sly (Augustine ef al., 2015)
«lp wlgs o RNA-Seq slaosls jl sdalcwnda o5 olo
505 39y T Galises JS51 1y & I Sl 5]
sy J5 35 M U3 ) S5 ol g oslind
3y50 5 A JSsl plos &5 aB> clgRNA )b ol
Fok I ,llSs )8 oolitwl mad o Jl,8 Bun 1) s
Sy .\3193’@ el (RFNS) )a.il.) RNA L ssiscolin
ooy Bl @ Jb o 53 9 po35 il g (il 8 il
Bortesi & Fischer, ) 254 oolaiwl Gun I 2,6 iyl
(2015

Cuplo 5 epgi g 0jluil conzmn poi Jdsa Jbcul b
S 255 2929 3L @lge join dghosl g ASsh sl
by ade Ll s b S5 ol 51 JolS oolizl 51
O s WY B A g beas &S Ve Loy pgij ol
ol Jyatme Sl SeudlS diged Sy S «Selgen
bwl pgis Slalpg o |y ilisee sl Al o culagsh
80y 0 (5 il obgels (Shan et al, 2013) &S .
P kel Bk S pmginy S o g ey v
(Birch et al., 2010) cusl )Siis  J5Us0 50 (sladali ys
gl il Olgice B il gyl oy St L ablie (ol
2,5 odlatwl pois ol )8 Liali8l ol Cas9  b,law
Sl ey JB gl o8 cobly opl o pde (IS b 4
sbjllss ple 5 Cas9 calizes glol 1 oolatul wilosile
Jlaé dlx ‘_59§ d)‘}f] J.;‘y@ o954 CRISPR L ]a.u)ﬁ
S gaze plo g Sl 3 poif Glalng jeelCuibge (135
S9S s phbolinl ok 4 poif ol pg 8L ASsh
P Cao ol 5 Wi CbMol 0y 1) i
A2 o U“)‘)SI oJ.J..J ) (_5))9LMS uY%\a}u

Jbd Sds gy sl ey (SNl 350,
SRS 4 Cawlus g 293 mudle) gf (S
Gl daslge (oounie laCodgizne b s Suwjps
P Syl Jd> 4 )5 4 polie S slaaly ol
Ssygly > 4y pblS 0 S wall pusle S5
by Jusl 5 olels > omics e (S5olesS
ol g SCol 1S o L] |y Sy a5 a5 abogs e
oedals Sodle 9 (6598 L ke o) 5l ook sl
(sl 5 Slas 5 Slosd Conlh 93y (558 Lalpd 5 ]
S5l ¢ slawdly slié oilass (Zhao et al., 2020) k)5
(s, las sla (giewl (Sialen ( Jolo  ojled
(oo SIS (sl e (05 JUb g (g sboy95 6
Almeida ef al., ) 35 o sbyl |y 69 Jass aili
S 1y JUans 5 olS Yy S cale jpuin 152017
Ca?' el @ 4l ploply Sy S
a5 (ROS) Jbé jous] lotiss 5 Jgisjgickislins
5 Joho b S sy Il el & WS
b yind Gy y D98 o0 JUWSew 08 JUb o] Jlooa,
el (sl gasna b 45 o clidlons Joho § L |


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

og Slabw sige g (S o)y

a I8l sl Syl sl gy 9 598 AT (g2 255k oS 5 (Mol sl lSaly 5 (5988 (slagilly

S. spontaneum pgj 03 yinS Slalllas wlive joboay (2020
RNA- zbs .ol lii ) SSDREB (45 VV+ gga5me )
Cod ol b 4 SSDREB Y0 5 ¥ a5 wols lis yui Seq
(Hoang et al., 2015) Slosss pudais Siis g Loy yiis
3 oSl ! Glalllae j> SSWRKY TF VY (ggome y
d9>90 SOBWRKY a5 L g olwlis S. spontaneum 43
RNA 5 e oo gy Slosds awslie S. bicolor
Frogid A5 i i Ll )5 )3 1) 295 ogilly S
(P.Lietal,2020; Z. Liet al., 2020) cul odls L
ROC22 St sy ly jl & SCWRKYS usgis, 55516
s sl i cou 1y by iolieldanl sas  olwlis
s i S b oola NaCl s PEG AABA SA Wil
(Wang et al., 2020) sl> ;Lis s
) S99 U & Joo (sl Sagi bl
Sasly iz Wl ol Seagiilay § o) pas
A5 09 4 et e SIS JSbe 4 (Stew) 6l
Slar ) St dagi (93 )Slos Sio955 3,509y Canl (6595
Zhao ) cuol o3> iol38l anes b jsbody (650 4y Jozs
4 dgdoe Sl 50 Oldlles (b cpl L (& Li, 2015
@ gl > (o8l Sy 9 (Sl ((Seiodsd)ee
Pagariya et al, 2011; Patade &) siws (gye

RAPD ,; iwe o ol (oialejl ;> (Suprasanna, 2009
Sed 4 pylie S C062175 465 3 cDNA (g,
dalad YYO cgg00 o .(Pagariya et al., 2011) us j5)l55
Solise yobdy (695 bl s 53 (TDFs) cubgis jl o guiee
Joz 0 TDFs slacigig) jl duopd Ve &S $gd 0 oyl
oy WY oopl poogMe Ldg 50 oS glds 5 i a
S puslSs b J..u‘y@ FURRVI- X VRS dl‘z’dj cDNA
JoS g o5 Bl b pe (5)9d LI b Sl )5l
ol 1, KT g Na™ 81l oo 35 <l slagysn (slyome
(Pagariya et al., 2011) sl

Gly III 4 Gly II (Gly I ;¥luS 05 e sloy5 i
Co S Nyud o8, 9 Erianthus arundinaceus >
Yoo g Voo in NaCl Gilise clale g5 cow 86032
o S5 Ol 6550 28,5 5 4l 3,50 Vo Lo
S 0 Gly III g Gly I Gly T (glay; «codnS 015
IS g 6y (AT Ll )3 eABCuS iz 5 (sl
St > PS5l e a5 ol i Ll o3 4l
e G o oo et by gl 3 39 VL g
Manoj et ) s ooy lis dog ;S 5 YL S
& polie St o8 32 oyme > 5,5 5 al, 2019
Voo i Voo i RB872552 4 RB92579 _jiay «cSias
sl cdd guzes 5 of ole el NaCl
93y CAT3 4cyt-APX2 mitMnSOD jluns| 1
il s (Medeiros et al, 2014) 1s o8,
SSH ailbuls’ (6)5 Jbye bawgs o olwlis (SuSk) S
buwg ol ol a5 b L K g PEG L o ylos by )
Rai et al., ) 595 0 Wl JlaS (35 b &seolisS (g9
(2011

Guerzoni ) Cul (5500 & Jooo oxmdylis &S oy 4l
)86 5l eolawl (gly (ol MW yizmen (et al., 2014
S Agi (sl SOdERF3 (S il s saimdgewly Las
Alietal, ) slosss plool (6505 o (Siid 4 pylio a5yl
O ol as Wl ol sl olsyls (2020
Sl g68Ls ys Lilium pumilum jl LpNAC17
93 Jidg)lS" (slgien g alls Jriwgid &5 ol jal 4 i
Clale g (3)%5 5 pglS GRS plesily RS G en
il (g 1 yed G5 b Jeke w CO2
Lilium > 5 adles & (Wang et al, 2022)
NF-YB3 sSlo (s0lS" slay5 a5 ob lis pumilum
e &l (ilwoydd (g nSasdlie ¥ g (nliayn
L Loy SWEETI4 45bgy S ouiS Jos o vicilin
lio job &y (So et al, 2022) K39y (550 i &y S
ooliS L5 ;3 NPF (5 VFY oS ol lis (6,500 aalllae
ol adly pl Slodd (cdudiwd odlgls i Cuda ) g
L Cds i Gl (See NINPF6.13 &S s o
{(Zhang et al., 2022) x5 ] SL5 5
oi5 cos Omics ldlas 5 S poij (b g Sla s
So9d

sleoi ©SJuE gy e omics (slady,
9 42 Jo5 b oy 3 ] o slo g 5 s
ol 9 Soj sl Sl pgi Nlodd (A S 5
S Ko 5 s i sl o S 5
Thirugnanasambandam ez al., ) Cusl 634 3551 2>
(5355 oo LRSTO (g3 y0m o8, S pi5 o311 (2018
Zhang et al., ) 3 03 (pas5 jhcuas K5 Ve 2905 VYX
YYA«++ 5l iw Sugarne EST (SUCEST) ojs,, .(2012
5 aplul &5 ol 4lis cDNA «bols” ¥ 5 1, EST
& wad o ol Ady calisee s lye (0 1) calisee slacdly
2 oS b hsye b Shy 2UiSie) lp Sl
(o> (Simpson & Perez, 1998) 24 solaiwl o5
Sy 5l ekl b Sl cwndlyg)lS poij b s 5
) Cardlgls adlogyin 39205 o5 355 A5 NGS
pe3; g mes (Hoang et al., 2015) oby li
S. 5 8. officinarum  Sug d> 9 Cawdly S
ol 1y sbeas YWY o YWWAY L ey spontaneum
I & el (Smn CandloglS 5 > 5 55 b
e S. spontaneum > oy Jo5 5 (g iwed oUlgs
(Xuetal., 2019) Ll ol

o5 YV &S, spontaneum pgii 03 S Ollllas o
o5 VY g Dicer (DCL) 4w 5 ¥ Argonaute (AGO)
5 a8 1 lulis RNA (RDR) & atls jliasl RNA
2 e s islejl aiiua RNA 38 (5505 w40 =l 3]
st SO 4 sl 3y o] Jlei>] 48 QRT-PCR
(Cui et al., 2020) xoby ol i 50 ) w9
w59y e B YA ls9w S. spontaneum pg; gl il
Ui ) ol 4 o> Lt |, AP2/ERF (TFs)
A.Lietal, ) 50y cy98 (5 4 gl g olnS )0 oot


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy ke e g (A o)l
V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

) Sagis Sl 3
5y 5 (e 00 yiud dalllas (p s AlSlS dnd 90 50
S obS > s ol 5l RNA seq Judog ¢ 4350 o
b s syolé (Sicilia et al, 2019) wloas yo)l55
byl cov edl glol paig Sl Gldllas wis Jus
poin sl il 0ald Qi 1) (Sig olS po (s alisee
Cawl 0313 LS (6505 LiS Cods So 68 RNA (sla 550
Carnavale ) Sgi o mulas LRNAG S bwy o
ke yes <o pBy oL Jlg5 (Bottino ef al., 2013
oS S pB)l jl sada)s o o8 RNA ailbols’
0,95 sl NaCl )Ygo (Lo Ve (g5l> Sigig)an Joloco
sddcblas miRNA AA a5 ol ol celw ¥ 5 ) o
Negi et al., ) 3.5 oanlin 32l Lo L mIRNA YY 4

(2020
LeSeagy

Ollles glp 35 oW Gl sl
9 My 2 yed G5 5L i)l Car SeesSen
uﬁ‘).a‘ Juloss YW Pl?ul Sos 4 polie S drwg
ool i St 53 ()9 S 8L Cod ady) poSen
SdisS (lirpg S pudglio b by (Lol oSy
slie plovinl 5 (gy9d (i ply j gl (eSS Jld
VY 5l e Sed s b glgil 50 a8 s p> i saaline
4 .(Pacheco er al., 2013) Nué ol b pDsp cpl celo
SleoSen )98 Jlos ol YA Gl o5 e
Olawd=Y 250 lS Yl Olawd V& 55579,
5 S35l padgalio )3 Vo ()l Sod (g g 3U5g)md
Ssboe ol (B g 4 glis L Ladye cslagenl
Sad a4y polie plByl ¢ IS 5o & (Murad er al., 2014)
2 5 oSy Jl (S)p g peles pBl 4 o
Wl Sob (i Ll cov dlisee Sl slaan] s
UL“” ).u.u)?oﬁ 9019 JLO.».:I ‘Ls‘°")”| d‘w‘w‘ umf‘
o3latwl b imgh 4o (Passamani ef al., 2017) sias o
(Kot 0228 Wl 05 S, (2DE) samgd Jj 5,585,550 §
g o Sis il cov S o8y S o 1y SoDip22
b 5,850 ;5 SoDip22 a5 w58 u»)l;9.m)§ ool
Ol P &S 2)S Jas gyl M sla Johw o Swis i
Sugiharto ) 54 0 @l ABA dlawly b Sl o
2-DE g, 3l oslaiwl b 5> (gladdllas )5 (et al., 2002
sly g ad palls g gl (Gedls oS WA (S SO
bulyd cod Sids (S p ) d929e gy (olelid
.(Jangpromma et al., 2007) 1 odlazwl Suis

slop ] g g anl)d 50 sde Cilises (slacniy
C) ooy Cudy (o2 (Prmwcibmgle (BlSgileg S
G ((Ngamhui ef al., 2012) a5 asuie (MS/MS
2 b Jaie E. arundinaceus 3l « EaDREB2 5 )l
S5 5 (et & Jooxs PDHAS 3555 JSila 15y o 5
(Augustine et al., 2015) sl> ]38l aizo,l 5 ,Suis jo 1,

S iy g 35 o 35 1y 153,100 Cli P58

) 055 e 5 & polie SalS Ay Jlams] el )
05 5 YL mew (Yang et al., 2014) s> o olis
Odoy omied o (Patade et al., 2012) PDH 4 P5CS
Pagariya et al., 2011; Patade, Bhargava et al., )
A odalie PEG L Soi by oY sb dpalge Job 40 (2011
Scdr2 g Scdrl S (Sid & ozl lapy;
Sl i 4 Gl 53 &5 S (o0 ()1 50, | (SorsS (g
2 Scdr2 g Scdrl lo 368 0yl (& (gyed g (Suis
S ol |y S5S 5 wih oS  Jeos 5L5
(Begey et al., 2019)

L iy &5 A5 (IS (dagh ) (iren
L AP2/ERF 3 MYB NAC WRKY il _ssis;
3L Jouily g Mt badye () jof AT 4 Gl
Prabu & ) 6)b S & polis S glgil sbul (4l
SoMYBI8 «wlis yobo 4 .(Theertha Prasad, 2012
ol (6590 ¢ (Suid SSH slaailols i snds olwlis
O 4 Cans Jozd il iy )l ooSLs LS
aS 50 )l yrde Sldllas ol Hlis |y (Sis 5 (g9
iYL ks zghw SoMYBIS ws)ly ks
Sopd OIS CoS (pdmg LS b awlie 3 1) 558
s5Ls ols . (Shingote ef al., 2015) k5,8 awslil
4 Jooo S o ol |y SSMYBI8 5 as wisy s
b dslie 3 1) bawgie (Suis Jood 9 Vb glojw «5)98
Suis o .(Shingote et al., 2017) xoby s aald
Lial38l |, SOdERF3 Uu v 5 Lysd LS ABA
o)l oFy oS ol gl 398 oeomes 9 Mad e
walS Ay ol (il Jsb )3 (5598 Jed gm0 el
25 NaCl Yoo oo Y0+ )3 (olag) 8) g ) Jobo 33l
5 SE:WRKY3 slyi (Trujillo er al, 2008)
Fusarium _>,6 5l ply 50 Ll ol Gilj8l g0
(Wang et al., 2020) soby i oo il solani
4 Fwl 43 S SsDof23 4 SsDof18 SsDof5 (slayj
Sl (celo VY U +) caliseo (Sloj slaosl )3 (6598 slows
St dbol sl pe 8 a5 w5l e b ol
S (S (Cai et al., 2020) ail (gy08 4 palio
950 03al SONAP & NAC _usgig, 15516 (ol
Wl o el V¥l e S oSy 0 Vb (6)55 L
2 G el SLs wgllS 10 SONAP 5 o 368
o Jlean] Lid5 oaimd Lis 48 2945 o 45wl 5 (sla wgllS
b laspe 3 )Slee S5 plxl g () pd GRS Jooo 5
5,Sles .(Carrillo-Bermejo et al., 2020) cusl (5ym
davly b Sl 3 oo Syo 4y poxie o5 o b basye
PY5 Olny ogld L glpe | 290 (o SONAP
3,5 Mol CRISPR/Cas9


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy Slale e g (2 o)l

A I8l sl Syl sl gy 9 598 AT (g2 255k oS 5 (Mol sl lSaly 5 (5988 (slagilly

9 4j25 290 PN Frwgn L by plate Clglie
5 LS ooy S o5 A3 adia 5,5 5 s
(Huang et al., 2021) cuils olS polgibio y»  condimmo

@ olas g pglie Sl glaanyly 3 i)l 0
P S dlize 4l sladslie olols gl (g)9d
e 9 g (3L e @o 03)5 A (698 4 Jeod
15 oanlie Soi 4 polio bl (slacSy ) a8
w (il @lis jsb 4 (Chiconato ef al., 2019)
Sl 5> M slgime g ilwstl slgime « g sl
5 MBSt IBLS 5 (535 Ly 5 (S5 4 Congli
(Ali et al., 2019) 54,

9 RIPRiS Sl wyp plateds nl p ogMe
S GRS €S &S Sl 15 Jl > sladls 1> (o0,
M 698 o bl p 8 a8 2Lk ptlejl w518
s K sacuns (l8l Na® 5 Clg (59,0 dusTy
Iy cdgoml jiuw g (il |, K" :Na® 4 Ca*":Na* 4 Ca2"
Rasheed er ) by [ul58l w5, b 0 Sis slaasles 4o
(1o 5 Sl allan S > ipan fal, 2016
oRlBl g 58l Slgie GialS 4 atie (5)98 5 (Suis
iseo a8yl (3 595958 g S Al sniSlal glauid
elsie RBS67515 1l St eloaty g 50 (S
s i (S5 5 by ) g B S8
9 St il (b g8 Janjenl g jekl; sland
Ao ) (I sl gaw oz en 8l Ll 5y
bulyd > o8 cdl Gl Slyiwgpl 5 Slyy slaw b
dial doul pliz corizmen L S b 4 Sis
95 <0ls comd) 39 oYl b (gt Sl
Bl ) CredS g bl comoglonl (cnid (ebols
auslil RB855536 4 RB867515 aile S caliseo
(Vital et al., 2017) sloas

e Sy Gy hasie Sedgplie Olilae Sy
S gladllae 3 Jlie sl loks S SSubss 5 595
5 odnltie 3 plxl (6598 4 (wlue g pglie St elil L
5 olwstl Jolme Jgib siile gl slacsbio &
Wahid & ) 515 5y 4 Jass il el dapysMls
o i oS 0 L S ikg ) (Ghazanfar, 2006
o ) GBS | S 3 (il S slals
Sl 659 Jo5 (Ul )98 31 (U geilipnsT i
9y » Slwlis adllas S .(Waqas ef al., 2019) sl
TAC 4SP81-3250 (clapl 4 1St ol il (claisS
as ob ol NaCl cabise slaclkle cos 87-3396
less My side dulil £ e 4 SP81-3250
yobo 4 AAC 87-3396 Ly duuslie &y 5y Covlwo g jriasgid
s on)J S uiv‘}é‘ bl (595 4 S o5 s

O ‘ui.l » 0sMe .(Ch1conato et al., 2019) dgus oo
Sl A o g e b e e S
e P 0Py Sds gbemls sbedsle
] el ;i...cy.m il 3 olS W, J)m le.md,‘lflg

w8y 9 «onSan Jlgy p Sis ,5b Syl
(oolws) RB 943365 4 (pslie) RB 72910 « S <gliio
SroSsn 03,5 45) g, Vo S 4y al (A5 Lyl 5
> Pewocisb 9 2-DE jlodlatel b ol 39005 L lai
Grwgd & bgpe Wgn gy el S bl
RB 72910 )3 okt (slasal b 5 SilliKim slaypuns
RB 5 sy ol s S5l ol nlS b il
(Kumar et al., 2023) szl ol yials’ 943365

&ly LC-MS/MS | olyen 2-DE | ( iwgy o
05 92 ) (S 4 &S oty it glgl oy
gy (oles) B34-164 5 (pslas) K86-161 ilio
05 ol & ab ol Lm‘_'j lasl b eolaiwl Wald e
oxmd ¥l ooy Yol Clind 555958
Gisee gl yisy d,ww Oliee 44 SOD 4 Oy (gL}l
)J.)LOA 2 leu,u;9).s L)"‘ O L,\Sl., u,w‘)ﬁl K86-161
LA cél Sl bﬂ‘).w cos B34-164 S
2 5350 (£yaa ool 0gMe (Khueychai et al., 2015)
mb,&u,&su)_\;”swlww&éu
LC- 92-DE | (Y+\Y) o)Kon g Sk and 0 )8 130
adyy > Oglite oS le pelin Joboo g 425 <l MS
4 9 2535 oolisul Ciliseo pB)l )3 (59 ATl )3 St
Gl > oddedlil glagytyn yule & Ndpw) o ()l
5 ROS e lymgs S pudplio sy w13 55 L1 &y
polie 08y ) Lid (5)luly g At 5,3 oy jl cblis

Lol d92g &5 Jb 5 0ls &5 (6)98 b colu V5l e

A odalio (6500 (i el VYl o wlus o8, S

.(Pacheco etal, 2013)
Ssaglpiia

Sk b Sl Cd )b b Sieglplie
9 L&:)K,LM s Pl .ﬁ‘?}'d 9 Cowl d)')su;f Q\jy.a?u
3)&9) A8 S8 C:\fym CuaS 9 (59058 uwl)sl
olyod & () yé g G LGRS lp pSuegplic
Gl 48,5 118 aalllas 3550 Sl 0LS 50 )5l golio
Yo Lo, GC-MS 1 e uSsoggilio adgl anlle
bl..».s ) )lfl.w @70 W&p i3 .))5 LS’L“’L'“’ ‘) u.».lyl.m
(Bosch et al.,2003) u5" S o |, Sis

Sporisorium  ¢ilwdiluer & Siid oS Zwl
3,509y 5 edlatwl b (g5lews gy Jsbo y3 SCitamineum
GC- jl odlatol b .l odds Juloo 5 450 uSiog) gulio
5y30 i i LC-ESI-MS/MS 5 TOF-MS
ok o)lpd slajlohn WladS )13 Jlos g 420
o123 Lt A9l b (Sl jrane 5 (650 ivel (sla]
By Slow Soria Jib » ey JB s
bwy Sis WMoy (Schaker et al., 2017)
5 el S b Mo (g Aureobasidium pullulans
Fenget) ol ol |y Jokw S5 cudalio AV sl Sl
ol W uSunglglio 5,505, j edlitwl b (al, 2018
Calgilio VYV £g0omo 53 05 S 0 Sl (S clde b
VYo Gad duslie ma b oppd g B Sl 3 39290


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

vy

oy Slale (siae 9 (A5 o)k
VEF /Y o)los [emdin Jlo /ol blS o ol 4l ingi

o Sl (LS gla Jolo 5> il glacidganl Ag 5
.(Rasheed et al., 2016) cu!
oSl S slaguuly § Ve 5 Jo

5 SB gy b JialS cacly 5 5 S
225 Jsb 3 SB by Sue Wgd o0 olS Cins M)
5 Oorleiinel oglinst Gl I ST ol
Gl cllllas 35, SB 3 age L emelSads 2
oS aile wutte oy e 5l (S aS Wlooly L
a5l (s S Byl 5l (PGPBS) ol wisy S v
LS sbgeygn 1g5 (ESP) &)l g 3ST Ay alea
DL CR W] IRVOV EPENCUL S L SV St BV S e PRV BV Y
258 32 80 g (2138 dlge 5 oo (Blsl 5 Lol e
(TSS) Jsloro IS a8 wiilo) (¢ ool Ladloro oS 5 jiiwge
Gupta et al., 5 osge ply (owop b iellays (il
I s Jsse daygdgrdm (59 hen Sl daSign 5l
S (oo 98 po |y (LS o)l & sl Sbigel 9 1,8
9 So9d & Wl of iz 9 U L LPGPB
b ke 0285 J5Slge (o en 5 | iz (S
Wl dle glaslse Mg cplply WS W
(LEA) - licee Bl 5 olold sbSon
(NFs) silwe,5 (slo )58 (LCOS) by, 18k 61558 o0
1911, (MAMP) gSn s by JsSlge cslogS)l ki 5
el 3o 35,05 ] Satinges o5 & Lol 1S o
358 PGPR dawlg b 5 4 685wl slagys pib cov
FLE| ol odnlin )S.W 3 XS
L ko slayyi Gluconacetobacter diazotrophicus
Vargas et ) uS o Jb |, ABA & aiusly (2 Ui
(al.,2014
(PGPB) oLS by S o (slas sSTL

Iy olS oy Sus vy cilise sbacudgonl Ay
Gyl il dBlu ddy )y 009 j il 81 .08 o clable i
5 B by cul Son PGPB ahauly LTAA 155
giael Wy A S oS by 598 A L allie &
bug (ACCD)  leels M85V =g ol
eSSl ) Oll (23 U e g9 ) Sos 7S
S o oS o 2l G5 Lulyd g Ay b SS e
adsy 9 Sy > odon lzme QP B)S rizer
Wl g (S polie Sl Sl 325l ow olS
Yuwono et al., ) s)b 3535 oLS yipo My 4 oliwd
ESP sy S o ol8 (lje obS sl 1) Lot 1)
bwg SA @iy (Vanhaverbeke et al, 2003)
OB oS oamd JiSw Joslge Sy plyisa g S
& 90 o] So S el & WS (o0 Joo (SuiS
9 bohas1 il (HSP) ()l Sod slaguiSyn olgisa

8 g9y addllas S L > (Canellas et al., 2020) sads
o0 AT Sl Jldp)S e (220 > Ui (35
9bon Jotd sl ymus (18 JUb g 4yl pud plie ialS
Sabino et ) cusld 295 g sl K359 ,08" zezs ol Jid s 4
al., 2019
St > (MIRNA) Sas8 cLRNA

YF ojlul b glmiRNA (Sas slacuissy o
9 g GBS gl Jolpe )3 & wload 515 A5e2lSs
Salols Slulxe Jlod g 4505 W98 00 ol (St
5 IS GBS (e 3 85 S lalS Ses RNA
P a8 olels |y LmiRNA 5 wilas S )18 e
999y QRIS oo dldlie () p oGRS oo
cod MRNA lojen iall L MYB L kg slagy;
Patade &) ad odmlin CaoolisS  (gyed iS5
So58 RNA slaaibols” ¢, S e (Suprasanna, 2010
e S8l )8 (6)98 (AT 4o ye 3 &S Sul plals
sof- 5 sof-miR-Seq09 sile lmiRNA ol 4
kil Ban o5 lesa |, MADS2 5 ws miRSeql9
& S plyl (Thiebaut er al., 2012) 5,8 w i
L miRNA VY i S ady o g oS (e il Cod
balyd & Cand YU (598 (25 Loy 5 VL b ol
Carnavale Bottino et al, ) xsb sl SeseS J s
(2013

ML Sl cunle 5 ol pgis Iy olaid e,
5 ool & by awlel Gladllae miRNA glajlo i
Slois plosl 6856 S poi MIRNA Gilusguad s
dI¥aA dIvas dIVSA 166111 aisle bmiRNA I 5y
cod saasls o ady, 5 XVIOR o JIDFA V105
Carnavale Bottino etal., ) Ko o oyl db; Sas clale
(2013

miR164 miR160) S 4 ol »miRNA R Lo
amiR529 miR408 miR393 miR390 miR172
a olus) CP-48- Sz 55l 5> (miR1432 miR827
(S & Jozwo) CP-57 torelative CP-69 (S
L uayleel RT-qPCR bwy 5 ololis
Py e 3 gl 55 3)90 (slagys 9 1015 (slamiRNA
Sod 4y pylie jSuied dawgs 4y Wil o adlllae 3)50 Sl
.(Mazalmazraei et al., 2023) 1u8" <SS
oSsagis:
slachile (608 A5 Job ) sl (alS (slaptu
Wlg5 oo LS Lol (aiiS o yuss calisee (sla Jglu 3 Wy
S5 ()98 5 (Suid b ]y 395 (sjenl mulai 5 )b Sl
2 SdS g 9 s balpd & Gy > (ilises (6l S0,
Jo LS’LM9§\’)..3 C)I).u;u Ailods LS’L“’L“’ LSCI)) uL?bLf
)90 Wk (BN (6§98 GRS 2y 3 Sl sl
5 AS L) Hlde (oigpnen Sy do ) Gl Wy el
9 Ca?t g K¥ Jlide yialS ¢ ;i olS cdl jd modw
9395 0 K Na" g Ca?":Na lacuus jd yud yixon


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

opge Slale cage g (2B o)l

v S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

bug g Gl wiad o ials Sy 1) Cl g Na*

Ja ) g U gla b a3 Ay et
.(Ha-Tran et al., 2021) 1S »

SIS Sens

scdgplie jiw glay] crized § WS o Jos only
(Abd El-Daim et al, 2019) uS o Jub 1, 44l
..\a..wl ke L;:L!bu».]yt.a Lthu9)§v.a &S Cowl 00 u»)l)f
Al (lind (63 (g «lindg o (el (PA) Sog9

4 a5 2o (ol Bl gl (S g)dd (63 9 SS9
55,Skes p lo o o s S o o 55l 5 45 Abd El-Daim et al.,) &S o S8  Suis L;:))ll.;
St e Wb S e e S
‘é)}jﬁ)}" Slao 29 ool K .,\...]9.: odos C;‘:g.)?..\Du d;).‘o )‘ 1) Sogwe o u‘);l ‘)‘""9’& PGPB
Colag 5355 o s 3T el (Suslpnsb ol CUPIL) 83 AR s 8 g e sl ik
5 e sl e e Cosor LS el a8 Cuol o 45,35 ¢ (Bano, Rai, Kurr{ar, etal, 2021
g ) Ad) il oSy s g ol ialS Sy Saomy 0 SWael 0V 5 (GLU) SUB55=3b-1 iz
DL (25 By U by ol b a3, iy S St e (S Slagslh s (PAL)
ke 9 Eolie u)) dmuw Sloals JAK) ‘) LQ(Jl JJ}»)LSA JMN3+ ke Cwlo )L’ dl)l) dLQuy L’PGPBS
Lgl_a:QTL Ol?.\;:SL\mI O‘}.& IR SR i .\:9@9 Upadhyay ) A o u,..\.mlf |) oW dh"d% A (oW yud g
2 Wlg e oS Klos S Jos (5)98 9 (SuiS plp 3 pylie T et al, 2011
15le eyt ICSLiS5 g byme i plB) sl e amd o Lildl 1y Ol il Wady, )bl > EPS
Sl 1y e laoly (uSal slagyglid 9 pgis il e g A5 0 ’l?‘}' o SO Ls‘i'f S glo <
Gr9d 5 Suld LT 4 5 S5k 5,5 el lidow Zulfiqar et ) Jiso o dau0 1) LS bws (gl dlgo
us)gwo oLfJB 255 I me}b‘ L)“"L’ A.».SL;Q )b Na* )““ﬂ" PR «Sos )JYL L;lmu]a.l.c 2 (al, 2020
ot (S5 g (SuES pl )> Sitis Jpuazo Cplo (3 j B T M T COs™ L SOs* Mg*" Ca*" CI°
Wle (b g @ S (o0 walal 1) o (32 (55lgen

e lyisas o8 ol (o3laidl pyo Jgaes Sy St

References

Abd El-Daim, I. A., Bejai, S., & Meijer, J. (2019). Bacillus velezensis 5113 induced metabolic and
molecular reprogramming during abiotic stress tolerance in wheat. Scientific Reports, 9(1), 16282.

Akter, S., Khan, M. S., Smith, E. N., & Flashman, E. (2021). Measuring ROS and redox markers in plant
cells. RSC Chem Biol, 2(5), 1384-1401. https://doi.org/10.1039/d1cb00071¢

Ali, A., Khan, M., Sharif, R., Mujtaba, M., & Gao, S.-J. (2019). Sugarcane Omics: An update on the current
status of research and crop improvement. Plants, 8(9), 344.

Ali, M., Rafique, F., Ali, Q., & Malik, A. (2020). Genetic modification for salt and drought tolerance in
plants through SODERF3. Biological and Clinical Sciences Research Journal, 2020(1).

Almeida, C. M., Donato, V., Amaral, D. O., Lima, G., Brito, G., Lima, M. d. A., . . . Silva, M. (2013).
Differential gene expression in sugarcane induced by salicylic acid and under water deficit conditions.
Agricultural Science Research Journals, 3(1), 38-44.

Almeida, D. M., Oliveira, M. M., & Saibo, N. J. (2017). Regulation of Na+ and K+ homeostasis in plants:
towards improved salt stress tolerance in crop plants. Genetics and Molecular Biology, 40, 326-345.
Altpeter, F., & Oraby, H. (2010). Sugarcane. In genetic modification of plants. In genetic modification of

plants. Biotechnology in Agriculture and Forestry, 453-472.

An, Y., Liu, L., Chen, L., & Wang, L. (2016). ALA inhibits ABA-induced stomatal closure via reducing
H202 and Ca2+ levels in guard cells. Frontiers in Plant Science, 7, 482.

Anitha, R., Mary, P. C. N., Savery, M., Sritharan, N., & Purushothaman, R. (2015). Differential responses
of sugarcane (Saccharum officinarum L.) genotypes under salt stress condition. Plant Archives, 15(2),
1055-1060.

Arruda, P. (2012). Genetically modified sugarcane for bioenergy generation. Current Opinion in
Biotechnology, 23(3), 315-322.

Assaha, D. V., Ueda, A., Saneoka, H., Al-Yahyai, R., & Yaish, M. W. (2017). The role of Na+ and K+
transporters in salt stress adaptation in glycophytes. Frontiers in Physiology, 8, 509.

Augustine, S. M., Ashwin Narayan, J., Syamaladevi, D. P., Appunu, C., Chakravarthi, M., Ravichandran,
V., ... & Subramonian, N. (2015). Overexpression of EaDREB2 and pyramiding of EaDREB2 with
the pea DNA helicase gene (PDH45) enhance drought and salinity tolerance in sugarcane (Saccharum
spp. hybrid). Plant Cell Reports, 34, 247-263.

Balsalobre, T. W. A., da Silva Pereira, G., Margarido, G. R. A., Gazaffi, R., Barreto, F. Z., Anoni, C. O., .
. . & Hoffmann, H. P. (2017). GBS-based single dosage markers for linkage and QTL mapping allow
gene mining for yield-related traits in sugarcane. BMC Genomics, 18(1), 1-19.


https://doi.org/10.1039/d1cb00071c
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy Slale e g (A o)l
V¥ V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

Basnayake, J., Jackson, P., Inman-Bamber, N., & Lakshmanan, P. (2012). Sugarcane for water-limited
environments. Genetic variation in cane yield and sugar content in response to water stress. Journal of
Experimental Botany, 63(16), 6023-6033.

Begcy, K., Mariano, E. D., Lembke, C. G., Zingaretti, S. M., Souza, G. M., Aratjo, P., & Menossi, M.
(2019). Overexpression of an evolutionarily conserved drought-responsive sugarcane gene enhances
salinity and drought resilience. Annals of Botany, 124(4), 691-700.

Belesini, A., Carvalho, F., Telles, B., De Castro, G., Giachetto, P., Vantini, J., . . . & Ferro, M. (2017).
De novo transcriptome assembly of sugarcane leaves submitted to prolonged water-deficit stress.
Genetics and Molecular Research, 16(2), 10.4238.

Bhat, J. A., Deshmukh, R., Zhao, T., Patil, G., Deokar, A., Shinde, S., & Chaudhary, J. (2020). Harnessing
High-throughput Phenotyping and Genotyping for Enhanced Drought Tolerance in Crop Plants. Journal
of Biotechnology, 324, 248-260. https://doi.org/https://doi.org/10.1016/].jbiotec.2020.11.010

Birch, R. G., Bower, R. S., & Elliott, A. R. (2010). Highly efficient, 5'-sequence-specific transgene
silencing in a complex polyploid. Tropical Plant Biology, 3, 88-97.

Bortesi, L., & Fischer, R. (2015). The CRISPR/Cas9 system for plant genome editing and beyond.
Biotechnology Advances, 33(1), 41-52.

Bosch, S., Rohwer, J. M., & Botha, F. C. (2003, August). The sugarcane metabolome. In Proc S Afr Sug
Technol Ass. Mount Edgecombe: South African Sugar Technologists Association, 7, 129-133.

Brunner, 1., Herzog, C., Dawes, M. A., Arend, M., & Sperisen, C. (2015). How tree roots respond to
drought. Frontiers in Plant Science, 6, 547.

Cai, M., Lin, J., Li, Z., Lin, Z., Ma, Y., Wang, Y., & Ming, R. (2020). Allele specific expression of Dof
genes responding to hormones and abiotic stresses in sugarcane. PloS One, 15(1), €0227716.

Canellas, L. P., Canellas, N. O., da S. Irineu, L. E. S., Olivares, F. L., & Piccolo, A. (2020). Plant chemical
priming by humic acids. Chemical and Biological Technologies in Agriculture, 7, 1-17.

Carnavale Bottino, M., Rosario, S., Grativol, C., Thiebaut, F., Rojas, C. A., Farrineli, L., . . . & Ferreira, P.
C. G. (2013). High-throughput sequencing of small RNA transcriptome reveals salt stress regulated
microRNAs in sugarcane. PloS One, 8(3), €59423.

Carrillo-Bermejo, E. A., Gamboa-Tuz, S. D., Pereira-Santana, A., Keb-Llanes, M. A., Castaio, E.,
Figueroa-Yaiez, L. J., & Rodriguez-Zapata, L. C. (2020). The SONAP gene from sugarcane (Saccharum
officinarum) encodes a senescence-associated NAC transcription factor involved in response to osmotic
and salt stress. Journal of Plant Research, 133, 897-909.

Cassaniti, C., Romano, D., & Flowers, T. J. (2012). The response of ornamental plants to saline irrigation
water. Irrigation-Water Management, Pollution and Alternative Strategies, 131, 158.

Chen, Y., Ma, J., Zhang, X., Yang, Y., Zhou, D., Yu, Q., ... & Guo, J. (2017). A novel non-specific lipid
transfer protein gene from sugarcane (NsLTPs), obviously responded to abiotic stresses and signaling
molecules of SA and MeJA. Sugar Tech, 19, 17-25.

Chiconato, D. A., Junior, G., dos Santos, D. M., & Munns, R. (2019). Adaptation of sugarcane plants to
saline soil. Environmental and Experimental Botany, 162, 201-211.

Cho, K.-H., Kim, M. Y., Kwon, H., Yang, X., & Lee, S.-H. (2021). Novel QTL identification and candidate
gene analysis for enhancing salt tolerance in soybean (Glycine max L. Merr.). Plant Science, 313,
111085.

Cramer, G. R. (2002). Sodium-calcium interactions under salinity stress. In Salinity: Environment-Plants-
Molecules (pp. 205-227). Springer.

Cruz, F. J. R., da Costa Ferreira Junior, D., & dos Santos, D. M. M. (2018). Low salt stress affects
physiological parameters and sugarcane plant growth. Australian Journal of Crop Science, 12(8), 1272-
1279.

Cui, D.-L., Meng, J.-Y., Ren, X.-Y., Yue, J.-J., Fu, H.-Y., Huang, M.-T., . . . & Gao, S.-J. (2020). Genome-
wide identification and characterization of DCL, AGO and RDR gene families in Saccharum
spontaneum. Scientific Reports, 10(1), 13202.

Das, K., & Roychoudhury, A. (2014). Reactive oxygen species (ROS) and response of antioxidants as ROS-
scavengers during environmental stress in plants. Frontiers in Environmental Science, 2, 53.

de Almeida Silva, M., Pincelli, R. P., & de Moraes Barbosa, A. (2018). Efeitos do estresse hidrico na
fluorescéncia e contetdo de clorofila em cultivares de cana-de-aglicar com tolerancia contrastante.
Bioscience Journal, 34(1), 75-87.

Demetriou, G., Neonaki, C., Navakoudis, E., & Kotzabasis, K. (2007). Salt stress impact on the molecular
structure and function of the photosynthetic apparatus—the protective role of polyamines. Biochimica
et Biophysica Acta (BBA)-Bioenergetics, 1767(4), 272-280.

Dhansu, P., Kumar, A., Mann, A., Kumar, R., Meena, B., Sheoran, P., . . . & Kulshreshtha, N. (2018).
Insights into biotechnological interventions for sugarcane improvement. Biotechnology to Enhance
Sugarcane Productivity and Stress Tolerance, 115-136.

Dhansu, P., Kumar, R., Kumar, A., Vengavasi, K., Raja, A. K., Vasantha, S., . . . & Pandey, S. K. (2022).
Differential Physiological Traits, lon Homeostasis and Cane Yield of Sub-Tropical Sugarcane Varieties
in Response to Long-Term Salinity Stress. Sustainability, 14(20), 13246.

Dias, N. d. S., & Blanco, F. F. (2010). Efeitos dos sais no solo e na planta.


https://doi.org/https:/doi.org/10.1016/j.jbiotec.2020.11.010
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

o> Slbls (sae 5 (A1 o)l
Yo S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

Dong, S., Delucca, P., Geijskes, R. J., Ke, J., Mayo, K., Mai, P., . . . & Yarnall, M. (2014). Advances in
Agrobacterium-mediated sugarcane transformation and stable transgene expression. Sugar Tech, 16(4),
366-371.

Dos Santos, T. B., Ribas, A. F., de Souza, S. G. H., Budzinski, I. G. F., & Domingues, D. S. (2022).
Physiological responses to drought, salinity, and heat stress in plants: a review. Stresses, 2(1), 113-135.

Dresselhaus, T., & Hiickelhoven, R. (2018). Biotic and abiotic stress responses in crop plants. In (Vol. §,
pp- 267): MDPI.

Duarte, B., Sleimi, N., & Cagador, I. (2014). Biophysical and biochemical constraints imposed by salt
stress: learning from halophytes. Frontiers in Plant Science, 5, 746.

Estavillo, G. M., Crisp, P. A., Pornsiriwong, W., Wirtz, M., Collinge, D., Carrie, C., . . . & Javot, H. (2011).
Evidence for a SAL1-PAP chloroplast retrograde pathway that functions in drought and high light
signaling in Arabidopsis. The Plant Cell, 23(11), 3992-4012.

Fahad, S., & Bano, A. (2012). Effect of salicylic acid on physiological and biochemical characterization of
maize grown in saline area. Pakistan Journal of Botany, 44(4), 1433-1438.

Farnese, F. S., Menezes-Silva, P. E., Gusman, G. S., & Oliveira, J. A. (2016). When bad guys become good
ones: the key role of reactive oxygen species and nitric oxide in the plant responses to abiotic stress.
Frontiers in Plant Science, 7, 471.

Feng, J., Yang, J., Yang, W., Chen, J., Jiang, M., & Zou, X. (2018). Metabolome-and genome-scale model
analyses for engineering of Aureobasidium pullulans to enhance polymalic acid and malic acid
production from sugarcane molasses. Biotechnology for Biofuels, 11, 1-13.

Figueroa-Rodriguez, K. A., Hernandez-Rosas, F., Figueroa-Sandoval, B., Velasco-Velasco, J., & Aguilar
Rivera, N. (2019). What has been the focus of sugarcane research? A bibliometric overview.
International Journal of Environmental Research and Public Health, 16(18), 3326.

Forough, J. F., Avinash, T., & Rachayya, D. (2017). Analysis of Molecular Assortment in Sugarcane
Varieties using RAPD and ISSR markers. Research Journal of Biotechnology, 1(12), 12.

Fukuhara, S., Terajima, Y., Irei, S., Sakaigaichi, T., Ujihara, K., Sugimoto, A., & Matsuoka, M. (2013).
Identification and characterization of intergeneric hybrid of commercial sugarcane (Saccharum spp.
hybrid) and Erianthus arundinaceus (Retz.) Jeswiet. Fuphytica, 189(3), 321-327.

Gomathi, R., Vasantha, S., & Thandapani, V. (2010). Mechanism of osmo regulation in response to salinity
stress in sugarcane. Sugar Tech, 12, 305-311.

Govindaraj, P., & Mahadevaswamy, H. (2021). Collection, characterization and diversity analysis of new
wild sugarcane germplasm collected from Western Ghats: A rich biodiversity spot in India. Sugar Tech,
23(3), 484-498.

Guerzoni, J. T. S., Belintani, N. G., Moreira, R. M. P., Hoshino, A. A., Domingues, D. S., Filho, J. C. B.,
& Vieira, L. G. E. (2014). Stress-induced Al-pyrroline-5-carboxylate synthetase (PSCS) gene confers
tolerance to salt stress in transgenic sugarcane. Acta Physiologiae Plantarum, 36, 2309-2319.

Guimaraes, E. R., Mutton, M. A., Mutton, M. J. R., Ferro, M. I. T., Ravaneli, G. C., & Silva, J. A. d. (2008).
Free proline accumulation in sugarcane under water restriction and spittlebug infestation. Scientia
Agricola, 65, 628-633.

Gujjar, R. S., & Supaibulwatana, K. (2019). The mode of cytokinin functions assisting plant adaptations to
osmotic stresses. Plants, 8(12), 542.

Gupta, A., Bano, A., Rai, S., Dubey, P., Khan, F., Pathak, N., & Sharma, S. (2021). Plant Growth Promoting
Rhizobacteria (PGPR): A sustainable agriculture to rescue the vegetation from the effect of biotic stress:
A Review. Lett. Appl. NanoBiosci, 10, 2459-2465.

Gupta, A., Bano, A., Rai, S., Kumar, M., Ali, J., Sharma, S., & Pathak, N. (2021). ACC deaminase
producing plant growth promoting rhizobacteria enhance salinity stress tolerance in Pisum sativum. 3
Biotech, 11(12), 514.

Gupta, A., Mishra, R., Rai, S., Bano, A., Pathak, N., Fujita, M., Hasanuzzaman, M. (2022). Mechanistic
insights of plant growth promoting bacteria mediated drought and salt stress tolerance in plants for
sustainable agriculture. International Journal of Molecular Sciences, 23(7), 3741.

Ha-Tran, D. M., Nguyen, T. T. M., Hung, S.-H., Huang, E., & Huang, C.-C. (2021). Roles of plant growth-
promoting rhizobacteria (PGPR) in stimulating salinity stress defense in plants: A review. International
Journal of Molecular Sciences, 22(6), 3154.

Hasanuzzaman, M., Bhuyan, M. B., Zulfiqar, F., Raza, A., Mohsin, S. M., Mahmud, J. A., . . . & Fotopoulos,
V. (2020). Reactive oxygen species and antioxidant defense in plants under abiotic stress: Revisiting
the crucial role of a universal defense regulator. Antioxidants, 9(8), 681.

He, A.-L., Niu, S.-Q., Zhao, Q., Li, Y.-S., Gou, J.-Y., Gao, H.-J., . . . & Zhang, J.-L. (2018). Induced salt
tolerance of perennial ryegrass by a novel bacterium strain from the rhizosphere of a desert shrub
Haloxylon ammodendron. International Journal of Molecular Sciences, 19(2), 469.

Himmelbach, A., Yang, Y., & Grill, E. (2003). Relay and control of abscisic acid signaling. Current
Opinion in Plant Biology, 6(5), 470-479.


http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy el giee 9 (1B o)l
\74 V¥ /Y O)lau:) /Wm.\m Jl.w /g;cl)) uLth CM“DI d\nbu,uzg/w

Hoang, N. V., Furtado, A., McQualter, R. B., & Henry, R. J. (2015). Next generation sequencing of total
DNA from sugarcane provides no evidence for chloroplast heteroplasmy. New Negatives in Plant
Science, 1, 33-45.

Huang, W., Sun, D., Chen, L., & An, Y. (2021). Integrative analysis of the microbiome and metabolome in
understanding the causes of sugarcane bitterness. Scientific Reports, 11(1), 6024.

Iman talab, A. R., Hazrati, S., & Pasban eslam, B. (2024). Evaluation of Morphological, Physiological, and
Agronomical Traits Related to the Productivity of Some Promising Rapeseed Genotypes in Saline Areas
[Applicable]. Journal of Crop Breeding, 16(2), 118-135. https://doi.org/10.61186/jcb.16.2.118. [In
Persian]

Jain, R., Chandra, A., Venugopalan, V. K., & Solomon, S. (2015). Physiological changes and expression
of SOD and P5CS genes in response to water deficit in sugarcane. Sugar Tech, 17, 276-282.

Jaiphong, T., Tominaga, J., Watanabe, K., Nakabaru, M., Takaragawa, H., Suwa, R., . . . & Kawamitsu, Y.
(2016). Effects of duration and combination of drought and flood conditions on leaf photosynthesis,
growth and sugar content in sugarcane. Plant Production Science, 19(3), 427-437.

Jangpromma, N., Kitthaisong, S., Daduang, S., Jaisil, P., & Thammasirirak, S. (2007). 18 kDa protein
accumulation in sugarcane leaves under drought stress conditions. Current Applied Science and
Technology, 7(1-1), 44-54.

Jangpromma, N., Thammasirirak, S., Jaisil, P., & Songsri, P. (2012). Effects of drought and recovery from
drought stress on above ground and root growth, and water use efficiency in sugarcane ('Saccharum
officinarum'L.). Australian Journal of Crop Science, 6(8), 1298-1304.

Kannan, B., Jung, J. H., Moxley, G. W., Lee, S. M., & Altpeter, F. (2018). TALEN-mediated targeted
mutagenesis of more than 100 COMT copies/alleles in highly polyploid sugarcane improves
saccharification efficiency without compromising biomass yield. Plant Biotechnology Journal, 16(4),
856-866.

Kesawat, M. S., Satheesh, N., Kherawat, B. S., Kumar, A., Kim, H. U., Chung, S. M., & Kumar, M. (2023).
Regulation of Reactive Oxygen Species during Salt Stress in Plants and Their Crosstalk with Other
Signaling Molecules-Current Perspectives and Future Directions. Plants (Basel), 12(4).
https://doi.org/10.3390/plants 12040864

Khan, A., Khan, A. L., Muneer, S., Kim, Y.-H., Al-Rawahi, A., & Al-Harrasi, A. (2019). Silicon and
salinity: Crosstalk in crop-mediated stress tolerance mechanisms. Frontiers in Plant Science, 10, 1429.

Khueychai, S., Jangpromma, N., Daduang, S., Jaisil, P., Lomthaisong, K., Dhiravisit, A., &
Klaynongsruang, S. (2015). Comparative proteomic analysis of leaves, leaf sheaths, and roots of
drought-contrasting sugarcane cultivars in response to drought stress. Acta Physiologiae Plantarum, 37,
1-16.

Kibria, M. G., & Hoque, M. A. (2019). A review on plant responses to soil salinity and amelioration
strategies. Open Journal of Soil Science, 9(11), 219.

Kumar, M., Giri, V. P., Pandey, S., Gupta, A., Patel, M. K., Bajpai, A. B., . . . & Siddique, K. H. (2021).
Plant-Growth-Promoting Rhizobacteria emerging as an effective bioinoculant to improve the growth,
production, and stress tolerance of vegetable crops. International Journal of Molecular Sciences,
22(22), 12245.

Kumar, R., Sagar, V., Verma, V. C., Kumari, M., Gujjar, R. S., Goswami, S. K., . . . & Srivastava, S. (2023).
Drought and Salinity Stress Induced Physio-Biochemical Changes in Sugarcane: An Overview of
Tolerance Mechanism and Mitigating Approaches. Frontiers in Plant Science, 14, 1225234.

Kumar, T., Uzma, Khan, M. R., Abbas, Z., & Ali, G. M. (2014). Genetic improvement of sugarcane for
drought and salinity stress tolerance using Arabidopsis vacuolar pyrophosphatase (AVP1) gene.
Molecular Biotechnology, 56, 199-209.

Lekshmi, M., Pazhany, A. S., Sobhakumari, V., & Premachandran, M. N. (2017). Nuclear and cytoplasmic
contributions from Erianthus arundinaceus (Retz.) Jeswiet in a sugarcane hybrid clone confirmed
through genomic in situ hybridization and cytoplasmic DNA polymorphism. Genetic Resources and
Crop Evolution, 64, 1553-1560.

Li, A., Lakshmanan, P., He, W., Tan, H., Liu, L., Liu, H,, . . . & Chen, Z. (2020). Transcriptome profiling
provides molecular insights into auxin-induced adventitious root formation in sugarcane (Saccharum
spp. interspecific hybrids) Microshoots. Plants, 9(8), 931.

Li, C., Nong, Q., Solanki, M. K., Liang, Q., Xie, J., Liu, X., . . . & Li, Y. (2016). Differential expression
profiles and pathways of genes in sugarcane leaf at elongation stage in response to drought stress.
Scientific Reports, 6(1), 25698.

Li, P, Chai, Z., Lin, P., Huang, C., Huang, G., Xu, L., . . . & Zhao, X. (2020). Genome-wide identification
and expression analysis of AP2/ERF transcription factors in sugarcane (Saccharum spontaneum L.).
BMC genomics, 21(1), 1-17.

Li, Z., Hua, X., Zhong, W., Yuan, Y., Wang, Y., Wang, Z., . . . & Zhang, J. (2020). Genome-wide
identification and expression profile analysis of WRKY family genes in the autopolyploid Saccharum
spontaneum. Plant and Cell Physiology, 61(3), 616-630.

Liang, W., Ma, X., Wan, P., & Liu, L. (2018). Plant salt-tolerance mechanism: A review. Biochemical and
Biophysical Research Communications, 495(1), 286-291.


https://doi.org/10.61186/jcb.16.2.118
https://doi.org/10.3390/plants12040864
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

opg Slhls age 9 (U5 o)l

vy S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

Liu, S., & Qin, F. (2021). Genetic dissection of maize drought tolerance for trait improvement. Molecular
Breeding, 41, 1-13.

Ludwiczak, A., Osiak, M., Cardenas-Pérez, S., Lubinska-Mielinska, S., & Piernik, A. (2021). Osmotic
stress or ionic composition: which affects the early growth of crop species more? Agronomy, 11(3), 435.

Luo, M., Zhang, Y., Chen, K., Kong, M., Song, W., Lu, B., . . . & Zhao, J. (2019). Mapping of quantitative
trait loci for seedling salt tolerance in maize. Molecular Breeding, 39, 1-12.

Ma, Y., Dias, M. C., & Freitas, H. (2020). Drought and Salinity Stress Responses and Microbe-Induced
Tolerance in Plants. Frontiers in Plant Science, 11, 591911. https://doi.org/10.3389/fp1s.2020.591911

Manners, J., Mclntyre, L., Casu, R., Cordeiro, G., Jackson, M., Aitken, K., . . . & Henry, R. (2004). Can
genomics revolutionize genetics and breeding in sugarcane. Proceedings of the 4th International Crop
Science Congress,

Manoj, V. M., Anunanthini, P., Swathik, P. C., Dharshini, S., Ashwin Narayan, J., Manickavasagam, M., .
.. & Ram, B. (2019). Comparative analysis of glyoxalase pathway genes in Erianthus arundinaceus and
commercial sugarcane hybrid under salinity and drought conditions. BMC Genomics, 19, 1-16.

Markad, N., Kale, A., Pawar, B., Jadhav, A., & Patil, S. (2014). Molecular characterization of sugarcane
(Saccharum officinarum L.) genotypes in relation to salt tolerance. Bioscan, 9(4), 1785-1788.

Mazalmazraei, T., Nejadsadeghi, L., Mehdi Khanlou, K., & Ahmadi, D. N. (2023). Comparative analysis
of differentially expressed miRNAs in leaves of three sugarcanes (Saacharum officinarum L.) cultivars
during salinity stress. Molecular Biology Reports, 50(1), 485-492.

Medeiros, C. D., Ferreira Neto, J. R., Oliveira, M. T., Rivas, R., Pandolfi, V., Kido, E. A., . . . & Santos,
M. G. (2014). Photosynthesis, antioxidant activities and transcriptional responses in two sugarcane
(Saccharum officinarum L.) cultivars under salt stress. Acta Physiologiae Plantarum, 36, 447-459.

Meena, M. R., Kumar, R., Chinnaswamy, A., Karuppaiyan, R., Kulshreshtha, N., & Ram, B. (2020).
Current breeding and genomic approaches to enhance the cane and sugar productivity under abiotic
stress conditions. 3 Biotech, 10(10), 440. https://doi.org/10.1007/s13205-020-02416-w

Miller, G., Suzuki, N., Ciftci-Yilmaz, S., & Mittler, R. (2010). Reactive oxygen species homeostasis and
signalling during drought and salinity stresses. Plant, Cell & Environment, 33(4), 453-467.

Misra, V., Solomon, S., Mall, A., Prajapati, C., Hashem, A., Abd_Allah, E. F., & Ansari, M. 1. (2020).
Morphological assessment of water stressed sugarcane: A comparison of waterlogged and drought
affected crop. Saudi Journal of Biological Sciences, 27(5), 1228-1236.

Mohan, C. (2016). Genome editing in sugarcane: challenges ahead. Frontiers in Plant Science, 7, 1542.

Mohinani, P., Mohinani, T., Bhooshan, B., & Kumar, D. (2021). Plants Responses and the Role of
phytohormones against salinity stress. Plant Archives (09725210), 21(1).

Moradi, M., & Soltani Hoveize, M. (2021). Evaluation of Selection Indices for Improving Gane yield in
Sugarcane (Saccharum officinarum L.). Journal of Crop Breeding, 13(40), 91-100. [In Persian]

Moradi, M., Soltani Howyzeh, M., & Ebrahimi, A. (2016). Detection of traits affecting canola yield under
drought stress by multivariate analysis. International Journal of Biology, Pharmacy and Allied Sciences
(IJBPAS), 5, 582-587.

Munns, R., & Tester, M. (2008). Mechanisms of salinity tolerance. Annual Review of Plant Biology, 59(1),
651-681. https://doi.org/10.1146/annurev.arplant.59.032607.092911

Murad, A. M., Molinari, H. B. C., Magalhaes, B. S., Franco, A. C., Takahashi, F. S. C., de Oliveira-, N. G.,
... & Quirino, B. F. (2014). Physiological and proteomic analyses of Saccharum spp. grown under salt
stress. PloS One, 9(6), €¢98463.

Mustafa, G., Joyia, F. A., Anwar, S., Parvaiz, A., & Khan, M. S. (2018). Biotechnological interventions for
the improvement of sugarcane crop and sugar production. Sugarcane-Technology and Research;
IntechOpen: London, UK, 113-138.

Naidoo, S., Antwerpen, R., & Pammenter, N. (2004). Quantifying the effect of soil salinity on the
physiology of three South African sugarcane varieties. Proceedings of the South African Sugar
Technologists Association, 78.

Nakhla, W. R., Sun, W, Fan, K., Yang, K., Zhang, C., & Yu, S. (2021). Identification of QTLs for salt
tolerance at the germination and seedling stages in rice. Plants, 10(3), 428.

Negi, P., Pandey, M., Dorn, K. M., Nikam, A. A., Devarumath, R. M., Srivastava, A. K., & Suprasanna, P.
(2020). Transcriptional reprogramming and enhanced photosynthesis drive inducible salt tolerance in
sugarcane mutant line M4209. Journal of Experimental Botany, 71(19), 6159-6173.

Nerkar, G., Thorat, A., Sheelavantmath, S., Kassa, H. B., & Devarumath, R. (2018). Genetic transformation
of sugarcane and field performance of transgenic sugarcane. Biotechnologies of Crop Improvement,
Volume 2: Transgenic Approaches, 207-226.

Nezhad, S., Khodarahmpour, Z., & Howyzeh, M. S. (2018). Grouping of wheat (Triticum aestivum L.)
varieties on the morpho-physiologic characteristics under salinity stress condition. [ranian Journal of
Seed Science and Research, 4(4).


https://doi.org/10.3389/fpls.2020.591911
https://doi.org/10.1007/s13205-020-02416-w
https://doi.org/10.1146/annurev.arplant.59.032607.092911
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy Slale e g (A o)l
YA V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

Ngamhui, N.-0., Akkasaeng, C., Zhu, Y. J., Tantisuwichwong, N., Roytrakul, S., & Sansayawichai, T.
(2012). Differentially expressed proteins in sugarcane leaves in response to water deficit stress. Plant
Omics, 5(4), 365-371.

Niazian, M., Howyzeh, M. S., & Sadat-Noori, S. A. (2021). Integrative effects of stress-and stress tolerance-
inducing elicitors on in vitro bioactive compounds of ajowan [Trachyspermum ammi (L.) Sprague]
medicinal plant. Plant Cell, Tissue and Organ Culture (PCTOC), 146(3), 589-604.

Oladosu, Y., Rafii, M. Y., Samuel, C., Fatai, A., Magaji, U., Kareem, L., . . . & Kolapo, K. (2019). Drought
resistance in rice from conventional to molecular breeding: a review. International Journal of Molecular
Sciences, 20(14), 3519.

Oliveira, G. K., Soares, N. R., Costa, Z. P., Almeida, C. B., Machado, R. M., Mesquita, A. T., . . . & Vieira,
M. L. C. (2022). Meiotic abnormalities in sugarcane (Saccharum spp.): Evidence for peri-and
paracentric inversions.

Pacheco, C. M., Pestana-Calsa, M. C., Gozzo, F. C., Mansur Custodio Nogueira, R. J., Menossi, M., &
Calsa Junior, T. (2013). Differentially delayed root proteome responses to salt stress in sugar cane
varieties. Journal of Proteome Research, 12(12), 5681-5695.

Pagariya, M. C., Harikrishnan, M., Kulkarni, P. A., Devarumath, R. M., & Kawar, P. G. (2011). Physio-
biochemical analysis and transcript profiling of Saccharum officinarum L. submitted to salt stress. Acta
Physiologiae Plantarum, 33, 1411-1424.

Pan, T., Liu, M., Kreslavski, V. D., Zharmukhamedov, S. K., Nie, C., Yu, M., . . . & Shabala, S. (2021).
Non-stomatal limitation of photosynthesis by soil salinity. Critical Reviews in Environmental Science
and Technology, 51(8), 791-825.

Pan, Y.-B., Wei, Q., Cordeiro, G., Legendre, B., & Henry, R. (2004). New Saccharum hybrids in S.
spontaneum cytoplasm developed through a combination of conventional and molecular breeding
approaches.

Parisi, C., Tillie, P., & Rodriguez, C. E. (2016). The Global Pipeline of GM crops: an outlook for 2020.
Nature Biotechnology, 34(1), 31-6.

Passamani, L. Z., Barbosa, R. R., Reis, R. S., Heringer, A. S., Rangel, P. L., Santa-Catarina, C., . . . &
Silveira, V. (2017). Salt stress induces changes in the proteomic profile of micropropagated sugarcane
shoots. PloS One, 12(4), ¢0176076.

Patade, V. Y., Bhargava, S., & Suprasanna, P. (2011). Salt and drought tolerance of sugarcane under iso-
osmotic salt and water stress: growth, osmolytes accumulation, and antioxidant defense. Journal of
Plant Interactions, 6(4), 275-282.

Patade, V. Y., Bhargava, S., & Suprasanna, P. (2012). Transcript expression profiling of stress responsive
genes in response to short-term salt or PEG stress in sugarcane leaves. Molecular Biology Reports, 39,
3311-3318.

Patade, V. Y., Rai, A. N., & Suprasanna, P. (2011). Expression analysis of sugarcane shaggy-like kinase
(SuSK) gene identified through cDNA subtractive hybridization in sugarcane (Saccharum officinarum
L.). Protoplasma, 248, 613-621.

Patade, V. Y., & Suprasanna, P. (2009). An in vitro radiation induced mutagenesis-selection system for
salinity tolerance in sugarcane. Sugar Tech, 11, 246-251.

Patade, V. Y., & Suprasanna, P. (2010). Short-term salt and PEG stresses regulate expression of
MicroRNA, miR 159 in sugarcane leaves. Journal of Crop Science and Biotechnology, 13, 177-182.
Prabu, G., & Theertha Prasad, D. (2012). Functional characterization of sugarcane MYB transcription
factor gene promoter (PScCMYBASI1) in response to abiotic stresses and hormones. Plant Cell Reports,

31, 661-669.

Rao, V. P., Sengar, R., & Singh, R. (2021). Identification of salt tolerant sugarcane cultivars through
phenotypic, physiological and biochemical studies under abiotic stress. Plant Physiology Reports, 26,
256-283.

Rasheed, R., Wahid, A., Hussain, ., Mahmood, S., & Parveen, A. (2016). Partial repair of salinity-induced
damage to sprouting sugarcane buds by proline and glycinebetaine pretreatment. Protoplasma, 253,
803-813.

Reyhanpour, S., Khodarahmpour, Z., & Hoveizeh, M. (2019). Study of barley varieties under salinity stress
condition in early seedling growth stages via multivariate analysis. lranian Journal of Seed Science and
Research, 6(4).

Rodrigues, F., Da Graga, J., De Laia, M., Nhani-Jr, A., Galbiati, J., Ferro, M., . . . & Zingaretti, S. (2011).
Sugarcane genes differentially expressed during water deficit. Biologia Plantarum, 55, 43-53.

Rodrigues, F. A., de Laia, M. L., & Zingaretti, S. M. (2009). Analysis of gene expression profiles under
water stress in tolerant and sensitive sugarcane plants. Plant Science, 176(2), 286-302.

Rodrigues, J., Inz¢é, D., Nelissen, H., & Saibo, N. J. M. (2019). Source—Sink Regulation in Crops under
Water Deficit. Trends in Plant Science, 24(7), 652-663.
https://doi.org/https://doi.org/10.1016/j.tplants.2019.04.005

Sabino, A. R., Tavares, S. S., Riffel, A., Li, J. V., Oliveira, D. J., Feres, C. 1., . . . & Sabino, A. R. (2019).
1H NMR metabolomic approach reveals chlorogenic acid as a response of sugarcane induced by
exposure to Diatraea saccharalis. Industrial Crops and Products, 140, 111651.


https://doi.org/https:/doi.org/10.1016/j.tplants.2019.04.005
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

i (Slalw cage g >3 o)l

va S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

Sadat, S., & Soltani Howyzeh, M. (2012). Mutation induction using ethyl methanesulfonate (EMS) in
regenerated plantlets of two varieties of sugarcane CP48-103 and CP57-614. African Journal of
Agricultural Research, 7, 1282-1288. https://doi.org/10.5897/AJAR11.1345.

Sadegh Ghol Moghadam, R., Saba, J., Shekari, F., Rousraii, M., & moradi, S. (2024). Evaluation of
Relationships between Stomatal Dimensions and Density with the Root System in Bread Wheat
Cultivars and Lines under Rainfed Conditions [Research]. Journal of Crop Breeding, 16(2), 1-13.
https://doi.org/10.61186/jcb.16.2.1 [In Persian]

Safdar, H., Amin, A., Shafiq, Y., Ali, A., Yasin, R., Shoukat, A., . . . & Sarwar, M. 1. (2019). A review:
Impact of salinity on plant growth. Natural Sciences, 17(1), 34-40.

Sales, C. R., Marchiori, P. E. R., Machado, R. S., Fontenele, A. V., Machado, E. C., Silveira, J. A. G, &
Ribeiro, R. V. (2015). Photosynthetic and antioxidant responses to drought during sugarcane ripening.
Photosynthetica, 53(4), 547-554.

Sandhu, N., Yadav, S., Catolos, M., Cruz, M. T. S., & Kumar, A. (2021). Developing Climate-Resilient,
Direct-Seeded, Adapted Multiple-Stress-Tolerant Rice Applying Genomics-Assisted Breeding.
Frontiers in Plant Science, 12, 637488. https://doi.org/10.3389/1pls.2021.637488

Schaker, P. D., Peters, L. P., Cataldi, T. R., Labate, C. A., Caldana, C., & Monteiro-Vitorello, C. B. (2017).
Metabolome dynamics of smutted sugarcane reveals mechanisms involved in disease progression and
whip emission. Frontiers in Plant Science, 8, 882.

Segal, L. M., & Wilson, R. A. (2018). Reactive oxygen species metabolism and plant-fungal interactions.
Fungal Genetics and Biology, 110, 1-9.

Sengar, R. S. R. (2020). Effect of salinity stress on morphological and yield attributes of sugarcane
(Saccharum of ficinarum L.) genotypes. International Journal of Children's Spirituality, 8(5), 2312-
2316.

Shan, Q., Wang, Y., Li, J., Zhang, Y., Chen, K., Liang, Z., . . . Qiu, J.-L. (2013). Targeted genome
modification of crop plants using a CRISPR-Cas system. Nature Biotechnology, 31(8), 686-688.

Sharma, A., Singh, R. K., Singh, P., Vaishnav, A., Guo, D.-J., Verma, K. K., . . . & Khan, N. (2021).
Insights into the bacterial and nitric oxide-induced salt tolerance in sugarcane and their growth-
promoting abilities. Microorganisms, 9(11), 2203.

Shingote, P. R., Kawar, P. G., Pagariya, M. C., Kuhikar, R. S., Thorat, A. S., & Babu, K. (2015). SoMYB18,
a sugarcane MYB transcription factor improves salt and dehydration tolerance in tobacco. Acta
Physiologiae Plantarum, 37, 1-12.

Shingote, P. R., Kawar, P. G., Pagariya, M. C., Rathod, P. R., & Kharte, S. B. (2017). Ectopic expression
of SSMYB18, a novel MYB transcription factor from Saccharum spontaneum augments salt and cold
tolerance in tobacco. Sugar Tech, 19, 270-282.

Sica, P. (2021). Sugarcane breeding for enhanced fiber and its impacts on industrial processes. IntechOpen
London, UK.

Sicilia, A., Testa, G., Santoro, D. F., Cosentino, S. L., & Lo Piero, A. R. (2019). RNASeq analysis of giant
cane reveals the leaf transcriptome dynamics under long-term salt stress. BMC Plant Biology, 19(1), 1-
24,

Silva, A. A. d., Rubio, Z. C. C., Linhares, P. C. A., Pimentel, G. V., & Marchiori, P. E. R. (2022). Genotypic
variation of sugarcane for salinity tolerance: Morphological and physiological responses. Ciéncia e
Agrotecnologia, 46.

Simdes, W. L., Calgaro, M., Guimardes, M. J. M., de Oliveira, A. R., & Pinheiro, M. P. M. A. (2018).
Cultivo da cana-de-agticar com deficit hidrico controlado no submédio do vale sdo francisco. Revista
Caatinga, 31(4), 963-971.

Simdes, W. L., Coelho, D. S., Mesquita, A. C., Calgaro, M., & da Silva, J. S. (2019). Aspectos fisioldgicos
e bioquimicos em variedades de cana-de-agucar submetidas a estresse salino. Revista Caatinga, 32(4),
1069-1076.

Simoes, W. L., Coelho, D. S., Mesquita, A. C., Calgaro, M., & Silva, J. S. D. (2020). Physiological and
biochemical responses of sugarcane varieties to salt stress. Revista Caatinga, 32, 1069-1076.

Simdes, W. L., de Oliveira, A. R., Tardin, F. D., de Oliveira, C. P. M., de Morais, L. K., Teodoro, L. P. R.,
& Teodoro, P. E. (2023). Saline stress affects the growth of Saccharum complex genotypes. Journal of
Agronomy and Crop Science, 209(5), 613-618.

Simpson, A. J., & Perez, J. F. (1998). Latin America: ONSA, the Sdo Paulo Virtual Genomics Institute.
Nature Biotechnology, 16(9), 795-796.

Singh, R., & Sengar, R. (2020). Effect of salinity stress on morphological and yield attributes of sugarcane
(Saccharum of ficinarum L.) genotypes. International Journal of Chemical Studies, 8, 2312-2316.
https://doi.org/10.22271/chemi.2020.v8.i5af. 10648

Singh, R. K., Kota, S., & Flowers, T. J. (2021). Salt tolerance in rice: seedling and reproductive stage QTL
mapping come of age. Theoretical and Applied Genetics, 134, 3495-3533.

So, K., Pak, U., Sun, S., Wang, Y., Yan, H., & Zhang, Y. (2022). Transcriptome profiling revealed salt
stress-responsive genes in Lilium pumilum bulbs. Frontiers in Plant Science, 13, 1054064.


https://doi.org/10.5897/AJAR11.1345
https://doi.org/10.61186/jcb.16.2.1
https://doi.org/10.22271/chemi.2020.v8.i5af.10648
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

oy Slabe e 5 (1 o)l
A V¥ /Y o)l [mdin Jlo /sl olalS oMol 4ol jimgi

Sofo, A., Scopa, A., Nuzzaci, M., & Vitti, A. (2015). Ascorbate peroxidase and catalase activities and their
genetic regulation in plants subjected to drought and salinity stresses. International Journal of
Molecular Sciences, 16(6), 13561-13578.

Soltani Huwyzeh, M., Arzani, A., & Mirmohammady Maibody, S. A. (2008). Evaluation of Salt Tolerance
in Commercial and Promising Sugarcane Cultivars at the Beginning of Growth Using Different Stress
Tolerance Indices. Seed and Plant Journal, 24(1), 145-159. https://doi.org/10.22092/spij.2017.110784

Soltani Huwyzeh, M., Mirmohammady Maibody, S. A., & Arzani, A. (2006). Effects of salinity on growth
of eight commercial and promising sugarcane cultivars. Journal of Agricultural Sciences and Natural
Resources, 13(3), 59-68.

Soltani Huwyzeh, M., Mirmohammady Maibody, S. A., & Arzani, A. (2009). Study of correlation between
morphophysiological traits and dry weight yield of commercial and promising sugarcane cultivars at
formative stage under salinity stress condition. Crop Physiology Journal, 1(2), 26-33.

Soltani Huwyzeh, M., Mirmohammady Maibody, S. A. M., & Arzani, A. (2008). Evaluation of Salt
Tolerance of Sugarcane (Saccharum officinarum L.) Genotypes Based on the Ability to Regulate Ion
Uptake and Transport at Early Stage of Growth [Research]. Journal of Crop Production and Processing,
11(42), 56-66. http://jcpp.iut.ac.ir/article-1-768-en.html

Srivastava, M. K., Li, C.-N., & Li, Y.-R. (2012). Development of sequence characterized amplified region
(SCAR) marker for identifying drought tolerant sugarcane genotypes. Australian Journal of Crop
Science, 6(4), 763-767.

Sugiharto, B., Ermawati, N., Mori, H., Aoki, K., Yonekura-Sakakibara, K., Yamaya, T., . .. & Sakakibara,
H. (2002). Identification and characterization of a gene encoding drought-inducible protein localizing
in the bundle sheath cell of sugarcane. Plant and Cell Physiology, 43(3), 350-354.

Taiz, L., Zeiger, E., Moller, I. M., & Murphy, A. (2017). Fisiologia e Desenvolvimento Vegetal, Artmed
Editora.

Tang, X., Mu, X., Shao, H., Wang, H., & Brestic, M. (2015). Global plant-responding mechanisms to salt
stress: physiological and molecular levels and implications in biotechnology. Crit Rev Biotechnol,
35(4), 425-437. https://doi.org/10.3109/07388551.2014.889080

Tattini, M., Gucci, R., Coradeschi, M. A., Ponzio, C., & Everard, J. D. (1995). Growth, gas exchange and
ion content in Olea europaea plants during salinity stress and subsequent relief. Physiologia Plantarum,
95(2), 203-210.

Thalmann, M., & Santelia, D. (2017). Starch as a determinant of plant fitness under abiotic stress. New
Phytologist, 214(3), 943-951.

Thiebaut, F., Grativol, C., Carnavale-Bottino, M., Rojas, C. A., Tanurdzic, M., Farinelli, L., . . . & Ferreira,
P. C. G. (2012). Computational identification and analysis of novel sugarcane microRNAs. BMC
Genomics, 13, 1-14.

Thirugnanasambandam, P. P., Hoang, N. V., & Henry, R. J. (2018). The challenge of analyzing the
sugarcane genome. Frontiers in Plant Science, 9, 616.

Trujillo, L., Sotolongo, M., Menendez, C., Ochogavia, M., Coll, Y., Hernandez, 1., . . . & Hernandez, L.
(2008). SodERF3, a novel sugarcane ethylene responsive factor (ERF), enhances salt and drought
tolerance when overexpressed in tobacco plants. Plant and Cell Physiology, 49(4), 512-525.

Ullah, A., Manghwar, H., Shaban, M., Khan, A. H., Akbar, A., Ali, U., . . . & Fahad, S. (2018).
Phytohormones enhanced drought tolerance in plants: a coping strategy. Environmental Science and
Pollution Research, 25,33103-33118.

Upadhyay, S., Singh, J., & Singh, D. (2011). Exopolysaccharide-producing plant growth-promoting
rhizobacteria under salinity condition. Pedosphere, 21(2), 214-222.

Van Zelm, E., Zhang, Y., & Testerink, C. (2020). Salt tolerance mechanisms of plants. Annual Review of
Plant Biology, 71, 403-433.

Vanhaverbeke, C., Heyraud, A., & Mazeau, K. (2003). Conformational analysis of the exopolysaccharide
from Burkholderia caribensis strain MWAP71: impact on the interaction with soils. Biopolymers:
Original Research on Biomolecules, 69(4), 480-497.

Vargas, L., Santa Brigida, A. B., Mota Filho, J. P., de Carvalho, T. G., Rojas, C. A., Vaneechoutte, D., . . .
& Vandepoele, K. (2014). Drought tolerance conferred to sugarcane by association with
Gluconacetobacter diazotrophicus: a transcriptomic view of hormone pathways. PloS One, 9(12),
el14744.

Vasantha, S., Venkataramana, S., Gururaja Rao, P., & Gomathi, R. (2010). Long term salinity effect on
growth, photosynthesis and osmotic characteristics in sugarcane. Sugar Tech, 12, 5-8.

Vaseghi, M.-J., Chibani, K., Telman, W., Liebthal, M. F., Gerken, M., Schnitzer, H., . . . & Dietz, K.-J.
(2018). The chloroplast 2-cysteine peroxiredoxin functions as thioredoxin oxidase in redox regulation
of chloroplast metabolism. Elife, 7, e38194.

Vital, C. E., Giordano, A., de Almeida Soares, E., Rhys Williams, T. C., Mesquita, R. O., Vidigal, P. M.
P., ... & de Oliveira Ramos, H. J. (2017). An integrative overview of the molecular and physiological
responses of sugarcane under drought conditions. Plant Molecular Biology, 94, 577-594.


https://doi.org/10.22092/spij.2017.110784
http://jcpp.iut.ac.ir/article-1-768-en.html
https://doi.org/10.3109/07388551.2014.889080
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1537 ]

opg Slals age 9 (U5 o)l

A S5k sl Syl sl by 9 598 ST gy 1S ol 5 (oMol sl lSaly 5 (5908 slagilly

Wahid, A., & Ghazanfar, A. (2006). Possible involvement of some secondary metabolites in salt tolerance
of sugarcane. Journal of Plant Physiology, 163(7), 723-730.

Wang, D., Wang, L., Su, W, Ren, Y., You, C., Zhang, C., . . . & Su, Y. (2020). A class III WRKY
transcription factor in sugarcane was involved in biotic and abiotic stress responses. Scientific Reports,
10(1), 20964.

Wang, Y., Cui, Y., Liu, B.,, Wang, Y., Sun, S., Wang, J., . . . Zhang, Y. (2022). Lilium pumilum stress-
responsive NAC transcription factor LpNAC17 enhances salt stress tolerance in tobacco. Frontiers in
Plant Science, 13,993841.

Wang, Z.-Z., Zhang, S.-Z., Yang, B.-P., & Li, Y.-R. (2005). Trehalose synthase gene transfer mediated by
Agrobacterium tumefaciens enhances resistance to osmotic stress in sugarcane. Sugar Tech, 7, 49-54.

Wagqas, M. A., Kaya, C., Riaz, A., Farooq, M., Nawaz, I., Wilkes, A., & Li, Y. (2019). Potential mechanisms
of abiotic stress tolerance in crop plants induced by thiourea. Frontiers in Plant Science, 10, 1336.

Watanabe, K., Takaragawa, H., Ueno, M., & Kawamitsu, Y. (2020). Changes in agronomic and
physiological traits of sugarcane grown with saline irrigation water. Agronomy, 10(5), 722.

Willadino, L., Oliveira Filho, R. A. d., Silva Junior, E. A. d., Gouveia Neto, A., & Camara, T. R. (2011).
Estresse salino em duas variedades de cana-de-agucar: enzimas do sistema antioxidativo e fluorescéncia
da clorofila. Revista Ciéncia Agronomica, 42, 417-422.

Wu, J., Zhang, J., Li, X., Xu, J., & Wang, L. (2016). Identification and characterization of a PutCu/Zn-SOD
gene from Puccinellia tenuiflora (Turcz.) Scribn. et Merr. Plant Growth Regulation, 79, 55-64.

Xiao, F., & Zhou, H. (2023). Plant salt response: Perception, signaling, and tolerance. Frontiers in Plant
Science, 13, 1053699.

Xu, F., He, L., Gao, S., Su, Y., Li, F., & Xu, L. (2019). Comparative analysis of two sugarcane ancestors
Saccharum officinarum and S. spontaneum based on complete chloroplast genome sequences and
photosynthetic ability in cold stress. International Journal of Molecular Sciences, 20(15), 3828.

Yang, Y., Fu, Z., Su, Y., Zhang, X., Li, G, Guo, J., . . . Xu, L. (2014). A cytosolic glucose-6-phosphate
dehydrogenase gene, ScG6PDH, plays a positive role in response to various abiotic stresses in
sugarcane. Scientific Reports, 4(1), 7090.

Yuwono, T., Handayani, D., & Soedarsono, J. (2005). The role of osmotolerant rhizobacteria in rice growth
under different drought conditions. Australian Journal of Agricultural Research, 56(7), 715-721.

Zeeshan, M., Lu, M., Sehar, S., Holford, P., & Wu, F. (2020). Comparison of biochemical, anatomical,
morphological, and physiological responses to salinity stress in wheat and barley genotypes deferring
in salinity tolerance. Agronomy, 10(1), 127.

Zhang, H., Li, Z., Xu, G., Bai, G., Zhang, P., Zhai, N., . . . & Jin, L. (2022). Genome-wide identification
and characterization of NPF family reveals NtNPF6. 13 involving in salt stress in Nicotiana tabacum.
Frontiers in Plant Science, 13, 999403.

Zhang, J., Nagai, C., Yu, Q., Pan, Y.-B., Ayala-Silva, T., Schnell, R. J., . . . & Ming, R. (2012). Genome
size variation in three Saccharum species. Euphytica, 185, 511-519.

Zhang, Y., Lv, Y., Jahan, N., Chen, G., Ren, D., & Guo, L. (2018). Sensing of abiotic stress and ionic stress
responses in plants. International Journal of Molecular Sciences, 19(11), 3298.

Zhao, D., & Li, Y.-R. (2015). Climate change and sugarcane production: potential impact and mitigation
strategies. International Journal of Agronomy, 2015, 1-10.

Zhao, D., Zhu, K., Momotaz, A., & Gao, X. (2020). Sugarcane plant growth and physiological responses
to soil salinity during tillering and stalk elongation. Agriculture, 10(12), 608.

Zulfiqar, F., Akram, N. A., & Ashraf, M. (2020). Osmoprotection in plants under abiotic stresses: New
insights into a classical phenomenon. Planta, 251, 1-17.

Zuo, D.-D., Ahammed, G. J., & Guo, D.-L. (2023). Plant transcriptional memory and associated mechanism
of abiotic stress tolerance. Plant  Physiology —and  Biochemistry, 201, 107917.
https://doi.org/https://doi.org/10.1016/j.plaphy.2023.107917


https://doi.org/https:/doi.org/10.1016/j.plaphy.2023.107917
http://dx.doi.org/10.61882/jcb.2024.1537
http://jcb.sanru.ac.ir/article-1-1537-fa.html
http://www.tcpdf.org

