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Ab stracy Proline content i P Jant was closely rejated with its endurance to envirament stress n present resear(h Poline contents n
M scanthus sinensis populatons growing nm ning area where theman poljutants were Zr} Cg Pb and C(;l and i unpolluted Pt
were pvestgated 1 find a Proof pr it endurance changng The resu]t showed an jnterestng accunulaton patem of proling () n
sammer proline content pncreased with s0i] heavy meta] conent and s8nificant]y correlated with Cu accumulaton n plan;t @ i con
rrast © summer projine content in the most heavily polluted P ot decreased © the jowest n Winte7r Whi]? mn the slight and unpolluted
plot;% pProjine content pcreased most inwinte;r (@ Pobulaton experienced moderate poluton shoved a smilarprojne content and Pra
line change pattem as unpoljuted Population heween seasons W hat he Pecia] accunu jation pattem of Profine i Present studym eans

ncreasing or decrasing the stress enduranct; needs further research
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Proline s an mportant canpound that accumulates gras§ 1S up du pously dstriputed n south China and
n pPlants exposed t0 enviromenta] stresses such as was found 10 have wide adaptability 10 d ifferent env jron.
drought!, - hith salinit® ¥ freezing®, UV radit menta] regimes  such as high safinity polhied soil and
toi”)  and heavymewr[s* ' Many studies focused on
the 0]es of Proline mn defense mechan §ms aganst -
paiment caused by osnotic stress'?  The daminant
resuls indicate that Projjne functions as osnoproecta
nts as amediator of osnotic adjusment under osnotic The ain of the presentwork s 10 nvestgate the projne
stress cond jtpns!! as a stah jlizer of supce]Jular struc. accunulaton jn nauralV] spensisPopulatpns Erow ng
ureh“q’ as a scévenger of free mradicals® lﬂ’ as a in a heavymeta] pollution €radient n a mning area 1o
spk for energ}f’”], as amajor constituent of ce]] wal] find a poof for its endurance changing
stuctira] proteins n planit!? and even as a stress— re
hted signal®  Plant species  varity or ecopbe wih 1
higher Polne content exist higher endurancé'¥  or
higher Projjine can mprove the tOfrance O envionment
pressurés! Prolin§ 1he1e{or§ was suggested to bhe
used as amartker to test the leve] of heavy meta] Pojw
o8 and © evapiate ©lerance of plant species varie  Hl 11°55"~114°45" ad N23°50 ' ~25°31. I thisar
ties or ecotype ea CL} (jg] Pb and Zn were the dan nant poJlu@ants

M iscanthus sinensis a daminant endem ic Perennia] Due 10 the intensijve toxgcity of fe heavy mew]s and

severe dry lJand M sinensjswas Pro 10 evoe nto dif
ferent ecotypes under stresses due 10 1ts wide heteroge

neity and the regulatpn of isoenzin e polymorph g

M aterjals and methods

.1 Phkntmaterg] and {eH cond itbn
M sinensjs paveswere sanpled inDabaOEhar} an

area with m mng history of 30a in south Chin? at
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acid soi] fow Plant speces can grov n this region ex
cePtM
specijes canmunity Based on extensye nvestigation to
the soi] condition 4 Plots with different heavy me@]
pollution levels n the minng area and one unpojuted
Plot outside e mmning ara wity approxinat pH’
which fomed a heavy meta] pojJution gmd'ﬁn’t were
selected The detajled mfomation ahout the corre
spond ng popujations and the 1] conditpn was |isted
n ableL Heavwwmeta] content jncreased w ihy the Plot
nunher fran | to\’/ and Ploty had highest contents
ofPb Zn and Cd name]y the poPulatpn in Ploty
was under the highestpoljution pressure

In each populatpng individuals were selected 9
~13 leaves of every indivdua] were samp fed for P o]ine
analysis mNovemberpgop and Julyppgp3 resPectively
Three whole Ppntswere harvested nclud ng shoot and
100t for heavymeta] detem nation
1. 2 Detem pnaton of prolne and metals

‘The proline content was detemined pY uspng the
methad of How™!  [Yobhilizd leaf samples of 5 8
was grinded in3% (WY sul{fosalicylic acid and trans
frred nto centrifuga] tube supplemented 05 mL wih
3% (/Y sulfosalicylic A fter {p min pcubation at
100 °C7 the tupes were cooled and centrifuged at
3000 I 2 mL of extactwasm jxed Wit 2 ml, distilled
wagr andg m], of amixtire of glacja] acetic acij or.
hobhosphoric acid (3 5 VY andp5 mg&minhydrin
After] h incubation at g °Q the tupes were cooled
andq m], tolene were adde] The absorbance of the
upper pPhase was Pectrophotametrically detemined at
520 M Then he Prolne concen tration was calcu hted
by using€ a standard curve

Heavy metals n Plant material( the mixture of
1ea’f shoot and 10015 were detemined by digestion of
Plantmaterja] n concentrated H]\Q — HC41 (3°1),
and thenmeasured hY atimc ahsorPton spectrophotan._
ety

spens;s  fe Poneer species  fomng spgle

Tah | Heavymeta]contents i soiland the pofuted
tin e of the populatond)
Sanple Plots

I I i v %

Polluted ting § 0 15 % 15 20
Cu 13 67" 283 23" 498 67 756.67" 709. 16
Hewy 70 181 33" 252.67° 820 00" 769.67 1326 33
metls  Pb 42 &3" 347. 10" 616 67 §74.00" 2845 36

(mk§  Cd 018" 0.298° 047 069 103"

1) Nunhers plloved with different superscript letters hetween different
sanpPle Plots in sane heavwwmeta] |ine indicate sgnificantly different atP
=0.05 ( tesf

2 Result

2 1 Proline content in wo seasons

Proline content in MV
diffrent heavy meta] pollution levels was detected n
bot seasons( Fig 1), In summer populatpn n high
er heavy me@] polluted Plots showed higher Proljne ac
cumulation except pr plOtHI nwhich Proline content
was sfnifar © that n unpolluted Plot( | and in light
poluted p]ot( 1;. Inwinte’r hozveve’r a reversed pat
tern was doservegl pPolne decreased wih mcreasing
po]jution

For the single Plot Proline content n PPtV i
winter was pwer than that in summer wh ile Proline
contents m other Plots m wnter were h) Bher than fose
in sunmer Especjally {or the unpo]luted p]Qt 1.5
tn es higher Projine contentwas deected in winter than
in summer Thus Proline contents in the heaviest Polju

sjnensis leaves n plos wih

ted Plot were relatively stahle heween seasons compa.
ring with oher li€hter polluted Plots It was different
fram the resufts n conwrolled experments®
22 Pmolne accumupton and heavymegfs

No si8nificant correlatpn heween pProline content
and single heavy meta] content fn soj] was found PBut
fran the resu]s of pro]ine accunuljaton and tota] heavy
meta] m heavily pPojluted plotS( V), s|BhtPollited Plot
( m and unpo]uted p]ot( ;7 it can he concluded that
severe heavy meta] pojution has affcted Prolmne syn
thesis or decanposition in the Plant

—&— Vinter —— Summer

Proline content/(ug-mg™')

1 2 3 4 5
Sample plots

Fig. 1
elevated polluted stands in two seasons. Serial number

Proline content of M. sinensis populations in

from I to V indicates an increasing extent of pollution

y=0.1339x+9.262
R*=0.9281

0 20 10 60 80 100
Cu accumulation/(mg-mg™')

Proline accumulation/(ug.mg™")

Fig. 2 Correlation between proline content and

Cu accumulation in M. sinensis
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Average heavy mef] accunuption mn M smnens;s
was [isted in t@hlep Regression analysis heween pro.
line content and heavymeta] accunulatonwas conduc
td Pmwoline contentwas only positively correlated t0 Cu
conent( R 0, R=09281) (FE2). Thus

n this exPerinent site Cum ghthe themain mducer {or
pProlmne accunulaton excepPt n plot\/: n which the

hi&h concentratons ofP]’O /n and Cd worked together

Tah o Heavymetalaccunulaton in diffrent
M shensis popu]at'an(Clg Zn Ph mg&kg Cd g/kg)

Heawy Average A caumu Jatjon

m etals I 1l 11 I\ v
Cd 3060 81 06" 88 64" 134 56" 318 50°
Pb 570" 66 79" 46 72" 90 37° 200 70"
Cu 109" 37.10" 3207 6L 57" 80 49°
Zn 42 73" 143 17" 220 96™ 364 10" 345 07"

Nunpes pllowed with d ifferent suPerscript letters hetween differ
ent san Ple Plots in same acaummulated heavy meta] indicat sig

nificantly d ifferent atP—=q (5 ( Ltest)_
3 Discussion

Most heavwy meti] toxicity studies ndicated that
heaVYmetaLS ©© some extent could induce rap d pro
And the Projne accumula
tion apex occurred at Jower heavymeta] ooncentlation§
such as5PPm for | emnam 'noP]’
dV with heavy meta] concentratpn ncreased n this
study higher poline contentwas detected i sunmer n
the Populations grow ng n severe polluted P pts But
the changing patterm of decrease was not found even i
the most heavily polued plgt nwhich the contents of
Cu 7Zn Pb and Cd were high uP 1© 709, 16,
1326. 33 2845 36 ad|. 03 m8/ k& rpectively Two
Posshle reasons for such a resujt are (DM snensis
had strong stress IESiS‘[&nC? and heavy mef] stress jn.
ensity n this study waswithin its ©lerance (2) Materi
als in this study were sanp ed i natura] populations
that experienced Jonger tine stress herefor,e the
Plants had basical]ly adapted t© the Poluted environ
ment compared t0 oher controlled toxiciy experi
ments’ 1

Proline contens n p]otHL themaoderate polluted
leve’l was sinilar 0 those n the unpolluted and 1i€ht
polluted Popuktions ( T and I n both sumer and
winter [ onger stressed tine maypbe femajn reason 0
this result The study on the dynamic changes of pro.
ems and nucleic acid metaholisn m Datmua stramonyg
um exposed 10 different heavy meta] polutpn dura
tiop got sinjlar result heavy meta] poljution reduced
the nuclejc acid and Protepnn conents in [) stramoni
um whrth had been growing i Polluted areas {for short

line accumulatioh® 't 1

then decreased rap

tng and with Pojlution tne pojnging e changing
mjes hegan o recover 10 the 'nitial( unpo|juted Popula
t'pn) (2723 paraneters of quantjgtive characters
( POCy of Vicia faba teated with Jow dose of heavy
meta] jons apo recovered t© e unpolutd Population
in he proceed ng generations*

Th winter a reversed Projjne accunuption patem
was found canparing t0 hat n summ er the Proline
conten t decreased w ith the ncreasin€ heavymeta] con
tent This Iesult vgether with the accumulation pat
tem i Smee’r sugests that the PoPuption experp
enced heavy meta] stress 8ot a changed Proline metaho
lsm Proline has heen proved © he heneficia] 0 Plant
resistance against envioomenf] streskd 20727
moregu]até”], as a sfabilizer of supceljular stuc
turek!'4 , and as a scavenger of free radicals® 1% If
the changed Poline metaholisn Popu tion n this study
ishelPfu] 1o its stress endurance — still needs furher re-
search

via 0s
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