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Abstract

Roots are one of the important organs -B n(-BYy pilrarnad i alnidoen
condition, mli samptl ayeadt slifidee ent responsive behaviors at mu
cellular met abolisms. -Bhédahegheducedemseirei eadlssmaged&Vto alf
intensi tB eisrroddilbM i on, r é chcd tuidd m,g RO® mMaesi ci ty, cel |l vitall
abnormal ity and physi ochemical component alteration. The
anti oxiodxaindta nptr obal ance pl ayB ato liemwpaobnitlaimttoyo toofls gpsiteea maJV whi ch
closely relBtperdotteoc ttihoen UaVct i on of pl ah60pemdeil@OO0EmMII R wav
cell membrane |lipids #nd cell wall pectins (1745cm
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Introduction bi ochemical met abolisms and g
(Gad. ,al201&th.) alh aiee al so report

UMB (wavel-880tmhm) 2B6 t he sneoesdtl i enrmgesr gweérie subjected to
component csfpestumimghtand react ieoxntse nsiitvhe - Bhér omcfeds&Jo
i mpacts on the whole biospPhez éKXJernkli2rdsl,5)2000 t hYires pa:d

Ul m, 2017) . As an i nfor mat e omaweisgltnad ndf rcohml omatpirydll
environme@nitrsr,adlJiVvati on has gdriardeucatl leyf f eetdsicedt owlkigleé i vteh
on diverse organi sms, but salbsa amr efsh e eath miiltbtk ytelcenr siyrsdaree

(Jémls, 20009; Yin a&nd alU2®mB1lp&iL.é&al 2¥0alo5) . However, these
Previous works have shownt htehaaertihad uirtt &8b |oef r cad spa gaénd o fi
UMB i rradiation, as a pogionmidve i dmst oTherreegaurleatfeBsw pla
phot omorphodepbésehnetypic respadbatiomuxcrh pdsant root sys!
organ and tissue devel opmenltt, ibsitosebhl dinsidecead trheatta bpdlainstm,r

reactive oxygerquipleich d¥u m(nRROBa Ny bi ochemical processe
responsi ve genB perxoptreecsysB oonn nardudlvdBngr U¥di &ti cad 20P&n g Gh o s
acclimation &adabgway  0e0tb],andGa,0 2MBA)y. photorecept ®r s, S
2019a) . While the -Biiwhelrd phhdobtasetepsonf WWRS, have e
potenti al stressor to inhialiotvemlrotutndd rpoawt hl amtd dawde liaps
and t htei mMeongx posBir et roefs sO¥y smiegs® X G,h o RMT 4 ;@ alk2017; Yang

significantl yl alhgredihentnsettat,m@lfloamtnst raancde!| | ul ar ROS ac
decrease its ge&Mpdyrsmaitdt Bt ebi( Wpecul ated to be relate
al, 20161t. hia0tka;, aG2d®19a) r obhs Bt awddivi.g,a |l 2o0nBopntt. 220 1 3 ;

of this, the biological elfefnekd tn¥s., o ROWeAVf dre,r eintt i 9B € hisl I
UMB i rradiation from sunliirgrhadi@ani phaheéeadsarteo d mttirraeley
d stinct. Roots are one ofti sbBeempstandmpaorottancelodrByaarse f
higher pl ants. Root systaamesughamwhitaha nssipgorral | wgt pat hw
mol ecul es, minerals and othat nheér pemd s nd fdbrragpiea alhi pgird \
and devel opment . Thus, i tmiightrespgnainbli enpodot a@a mtversalieg a

root responsi ve bte hfaavcitoorrssBt asrueceshdiiaest h ame o K 1Zih,0 ey 9 9a3l;2 03 g
U¥B irradiation, for ex pl®haosnhg ainmdtleXrngkd tRidvied 2.0, )G IYBos m
bet ween plant cell and enwiartenmearhte. i nf or mati on idredt hes

Our previous experiment Bermae, tihnevefsuritghadre ds tau dfiad sf aor
seedling responses to -Bdidyetremgs tionteinki ¢ iBeswi bifnt@EMMcs\y i

irradiation i n detfaillfsa, saceetddu mwaagrsto udchat a hfadr aflurt her sol
have higher resistBncaditattitoamwslt mnsinfyatdb™¥d (FTI R) hav
HWchda'y UB radiati onfdBEy.3BapWdmsis of amacommoluads, ider
high i nt-Bngiatdyy aBiVornad( V¥ i oeb 17 .wRhy | mutant s, and secon

HWcmda'y have resulted to pmri@tneifnatanivi 2daetg.g,als2noRet Mo u i
al falfa seamy i nagsspedcins mofal gr @@0OB) .r altheee, i nfrared spect
phenotypic devel opment , spmybaol oagbiscoarlpt i mrno ce B & re aocft er
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1745cmpresents vibration R2&gi droBo ftuUM2@®@Rnefnunc tTihoenadger mi

groups, which belongs to exepdsuweld wisttler & oiumnc | diglfi fnegr ec
me mbr ane i pid and cet ] awatl udiencg i nesr y( Widw ofnl ux (VLF
2000). TWOO@amMB®r ption i ntfelruxal (sSMFo)f oprl amitgh ofulpur> v{ BIE}
| eaf di spl ayontshroefe parnoitdeei nmped ifaad de td €aaldbZ®DOcbon.t r hes wer e
1600 cfnor ,INH 1600 cfnor ,INH armud t ur ed under nor mal -B condi
13a@00dmr »INH €Yanagl 200R) i r Nddi ati on at 22 . For al |
region is the sensitive iamkksemrspttiyon? ss pleddOtyurieo,lp hth o e r iw
primarily analyzed FrleslOaltcint e ghpehda rakeaa gaxlbo®0 1(9HAG . ( FAlgf.al
for,INMMeost protein contentsadicles wer&h'eiphBuiveod fldr, :
We have exami ned phenotoypid3d, dreep @eptmewnde!l yandand t hen
bi ochemical metabolism <changes in al fal fa radicl e,
including gr owt h par amet eGrevth chkgeS of dfslfa vootws Dat itdhre, seeloind
vitality, pl ant root prafeéeed thvhedat meht , walel grecwteh s
physi ochemical crheanrta cit ®tr e musniddieicé edioffifer e tested. FW (fr
U\vB conditions i n our wert leg .mi nfendd wihehn ftrlee h root
microstructures of alfalf &l eobtonsiyctB8msahagee (Baehof uut
tested. The pri mary obj ewdiigghet )i sdat a adetreg | gdert geir prij onredd ¢

responses of plant root s§B8tE€ms ntoandi dV eente.ri,iolr 2 04186hb 3 { G a
UVB i rradi ptriobrmbdred metchaniphrasnot ypisofchhfatfarradicles

Materials and Methods ROS detection: T h e ROS (supexsarndde a
hydrogen PkraxcdeuHati on was
Plant materials and treatments: Mat ur e seeds oot al BIBlUeg nwitbblue tetrazo
are incubated on Petri d iDsAhBe s (-dBiviadmh nweenti it ee papenby
germination under 26 |, damk) condondiomg .t Aft ke pwetvdays
seeds with consi stearet sgdrealt,realr Odoth; tCemmhsr av2B R 45 ) .
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Control [ 2 2 a == two day
10h 14h 9] = three day
)] b
E 4
. . S~ Cc
UV-B+light 22 C light Dark 20 C = 4 ¢ ¢
Treatment A A 1 o33! a b b
b 8h 2h 14h g bl pIf b
> 2] i
(m]
A

Control VLF  LF MF  HF

6
a = one day
[ two day
85 1 a = three day
54 bb
5 il
= d
o3 a d
'E] 2 C d d
o
w9

o

T T T

Control VLF  LF MF  HF

Fi gf flect-Bi ofaddivati on on alfalfa radicle growth and devel op me
a. Growth conditions of plant material s; b. Phenotglpte wdl udsa
of pl ant radicl es. Dat a ar d ossvh dwmniBxaisorfmaldvn a ttis o e ;-B LiRr=r64 @ wavtLilFa x ;
medi um fiBux raofadidVti on;-BHFyrrhidgmatfilomx of uv
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Cell vitality analysis: The vi t aiti py cef |
di fferent gr owh halcymad t-by
AM/ Pl Kit (Kanglang Bi ot e J6e]alige] VNI NS MF ai
City, China) according to
be stainediMby | Q@alresicence > - N .
green fluorescence, while L4 | ? ' . |l abe
with ogreaddsddmnuce by Propidiu

Root microstructure observation: R0 0 t tiss

various treat ment s wer e for

mi croscopic observation b i ca,

uce) (sMan@l 2013) . Sampl es

t olmue d#Dl ufesbrmi 1 and obser vd

mi croscopes (Japan, Ol ymp

Cell protein and cell wall esters physiochemical

properties: Ce | | esters are <co

pectins and membrane | ipi | f a we
col |l ecdareidedangdui ckly for 2d

water mol ecul es. Physi och e tot
proteins and cel l wal | e FTI R
(Fourier transform infra USA,
Variaad R60 FTI R spectr a

wae/l engt-h0 Mt E mf resol uti

scanning ti mes) at room i ve

contents of p et pna o d e icre
esters H(,17a4mdcm he relative percentage changes 0
protein sec0ndalr6y0n01$atnrduc—l&@i@:g,_\]éﬁ.th%abcbemic,ing of plant r

1200k mhave been analyzed. VLF, very I ®wiflraxdiati N;-BLF, 1| o
irradiation; MF-B medadmafl ar; oHF
Results of -BVirradiation. Bar =2cm.

Growth and development of alfalfa radicles: Un d e
UVB irradiation, theofgl foavieeaife] VIR
radicles wer e i nhibited,
became more signifioé&dniBV
intensity or the extensio
control s, pl ant radicl es
phenBtypepldioatUddj Fi
on, the growth para
reamlBVvValreated gr ouj
e changes woul d be
remermBt iofr adV¥ ati on dosa
-BVduratio,n d)F.i g.

a

Slevels: Hi st ocBéemi oahg was p
intracellul ar ROS ac
t growt h condi-B i
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T staining) color
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oxi dat
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Fig. 4. Cell wvitatliig ycadleltctions of plant root
a. Single dyeing with FRIM;, k.. Donudlle dyeii-Mmih. whB &t tth= 80l L oaenidn Cal c e

Fi gMi &rostructure of plant radicles.

Bl ack arrows, epidermal cells and cortical <cells; gree]
Radicle microstructure observation: Compar ed awir ahgement of xylem —ridge

controBsirrma/di ation alteradr owse) mi Mleastirmet ucer toifcal C
radicle Bisgguad.i at/Von | edr atdd ct lkee ;Bs Wdrdedagnngg iaf caused ¢
epi der mal cell s and cortchbhahg cted !l souind oe&doebhkby ( r(ebd as
arrows), but the diameter of radicles become thicker
Control rvaedd clt @is eeshdundl €dl walf estera @dndCc protdiny physicochemical

arranged xylem r iBdde.r aEx mpreépaties: Cted EUMva | | ester and pro
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al falfa radicles were al swhidert eronti n@mdl ybys eFrTWl eRs pegpsemd tr @
We have foubhdi rtrhaadti allV on prleasnutl t pdern ot ytphiec responses,
changfescharacteristic peastraeeascr of ocdlnlhi waltl pelsatnetr g
(174%cmnd ami-d 600 molf70Prourevinsal et(.So»lr2 Gle&;. ali2u018a) .
FTIR absorption. Further mouese,cedgllanwBltliod resdipxtei atmod dJ
protein contents have aldsepematl s erosmd vaompgs df amwt dDIs P e «
control s E xBp oisrurr@d itad i 0 W UMBore xlpdo,s urt ke iBo deug ad red nlh\{ Ga o
contents woul d inBréamasengiotlPeawi Ggb2U1 @mY . r oot sSsystems
Whi |l e bei nB tarfeaatrmelt fori mwolovred3di,n tthheei raer i al parts
contents would significanti ghtecfraecatsoer swi t ut he aisncrr edne
of -BVirradi@a)i oAf-B d&sitgrUe/ss i Bdj st béeV Iliighhtetanie g0 3 ; Gh c
relative abundangestofuptrowie Xmade®addavokawhlogeddaceuskfi
obvious changes i n VLF calnadssk&F gf ouwphso,t owdrc ¢ gt or s,
significant omralhiegllty osisgaliny pMd-a cokrr oHfe s |, phototropins,
groups)(Fig. family and UVR8 receptor, h
al |l taofsslueaf , stem and root
Discussions pl ant set(.CGhle2n0 0 4et .Ra 1z20 In& ¢ Cl o
al, 2012t . aAH&R20 16 ;et Bearl n2u0l 1la7 ) .
U VB, an intrinsic part dfhesenleivg hdte nscpeesc thrauvire, ii mp loined
of i mportant environmeaot apll afnac troast froB s |t thmes essua thedtovrd Vi s
organi sms, especially forsihgmihfeirc phm@aetisn delleudiod a-tisn g et

growth padtt.eah2 Mt .Laila2nOgg 9si gnal transduction and it
Gaoet . al 2019B) irrUavdi ati oaet.mdL0du;alYokawa and Bal u$kese
regul ation effects on pl ¥nét .gal2wtehb ; ah@ 0 d&lv)el opment ,
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60 U VB, their contents have i nc
. ;w:ter::ds x adverse efBf éectradofativven. Where
504 = bum l evel sB,ofprot di nwadnd eseler con
) I random coil . significantly decreased. And
540_ spectra have slightly movemer
2 B a7 structure abundance al so ha
g + suggesting their physicochemi
5301 - changed-BbyaddVati on. However,
5 . mechani sms between cell wall
§zof 4 still need further be explore
c I n conclusi on, t he Bi gher
%10_ irradiation could cause more
o ROS ttoixeiscito al falfa radicles

H H ﬂ ﬂ ; of ones. These detrimental

0 w ' ' ' commonly related with the ir

Control  VLF LF MF HF proteins and cell wal | ester
Fig. 7. The r eloatteivre speecrocned’letr%)}é Qspt@rfrutcpl[rﬁrse ailnt eration.
|l eaves from diff-Brent intensities uv

*or ** means significant dlff“é‘!“’@"%qg@@“t * means P<0.05, ** mea
P<0.01.

Thiveor k was supported by
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