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Effects of aluminum stress on growth characteristics
and biomass allocation of Plantago virginica

CHEN Xiang! , LU Yao-Dong! * , HUANG Wei?, HU Xue-Hua?

( 1. Forestry Institute of Foshan, Fuoshan 528222, China; 2. School of Life Sciences ,
Jinggangshan University , Ji’an 343009, China )

Abstract;: The objective of the present investigation is to observe the effects of different AI3* concentration (100,
500,800,2 000 mg/L) along with different duration times (10,20,30 d) on growth characteristics and biomass allo-
cation of the invasive plant P. virginica. The results showed that 100 mg/L. of ABT had little effect on the growth of
P. virginica. Under 2 000 mg/L of AI3T ,both leaf areas and leaf numbers of P. virginica decreased. Spike number
of P. virginica was promoted under 2 000 mg/L A3t stress for a short treatment time, but its growth velocity was
inhibited over a long period 2 000 mg/L. With aggravating AI*" stress,a trend was found that its biomass allocation
prefered aboveground to underground. The proportion of its spikes increased rapidly to a peak and then declined rap-
idly over the subsequent days under high concentration of AI** , revealing an adaptive strategy for its reproducing dur-
ing unfavorable circumstances.
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WMPIRHEN SRR ERIN(FEKE,1983), 7
BHENKLBHYBE-EFE HRAFCR
BB EEYAE RN EIERHE FZ— Gk
%,1999), ERWHERNFHIX, AHEC R IR
THEIBREAPERKNEIERRZ — KRBE,
2004)., HEEWERBTAEHMYEFTERLW
HUNBENTR, BRMESEFENE (FEXW,
2009) . FFE (EH%,2006) . X GF ERE,2005) .
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BORMEN R R RRE S, HIL BRI T EE
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B, A, APFSE S A F 4 B E R Jb € FE R
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A, R REAE L EREPH

ABHLIE, T L 2 % B A ) A B0 552 B A 3R
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1 H#F7 ik

1.1 LW AH*

Pk KN —BLBREHENILEENHF,. L
0. 1% i HgCl, 55 10 min, AR A S, B 12
h /B E#TREMY TR (40 cm X 20 cm, IKH
HANOPHTER . EBRS5JdHLIXEABRE
FRBEECEFRB P E EEZRD N BRES 950 mg/
L,4ER4 810 mg/L, BiMREE 500 mg/L,. BEM S
# 155 mg/L %), PR FH R L2RITR, %
BMEEA-BLKERTFHHE, /MBA 20 cm
X23 em B REAEST . SR -8, AXEERL
3.0 kg(IB R+ : YW =3: DFTHERE.

E RS B K BT R MmBERT T R T
WA, ¥ AICL BRI MBIMEE B P REER
g AP B, AWK M, HCl  pH A
4.0, NTEHF FRHBEASTILLENE
EWERE, AETILEENHEERAES L F
FhEG L, AT B A AP ¥ B4 50,100,500,
800.2 000 mg/L(ZEBELL%F,2010), A M 5 NMEKE,
BREBBEFRK 10omL, AP ILEETEB. B8R
3dEH 200 mL EZBEFAE—KFEZEREKE
1), REEak s A AICL Bl T, EERB
BAHR S # 10.20.30 d B, {8 BR300 e - HE R
KW EMERBREESER, B FXEOEH
0.0001 HHRAEYE HEYE . HEYE.

1.2 B\ BE S

3 F SPSS11. 5 it ONE-Way ANOVA
B, 5t [l — B 3 A (] Ak 38 JE] b 32 2 5 45 0 38 4w o
TG o7, BT A B3 5 A ER L, R RUFHE
TARHEIRER R

2 RGN

2.1 RppvAX Lt EEFMERSEOIRM

2.1.1 mpriastib £ 29t A A kARG EH B
1 &89, 43 o 18] 48 B 38 X b 36 2 A o 5 SO wa R B
8. 4% 10 d &, &4 B4 (100,500,800,2 000
mg/L bR F AT L5 E M F 55 X B K
95.12%.,93.90% ,91. 46% .86. 59% ; 43 r38 30 d
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B, 2 4b 3 2 b 36 22 B B R F 39 0 5R4) Bl S X R
B 90.30% .87. 31%.81. 34% .74. 63% , EH KA
Ti] v ¥4 5 G P2 R AR T AL B RT RO BT 8. S AR
AR WE AR B E T mHRELRE 2,
¥ 3 (100 mg/L) 484038 10,20.30 d 5, A6 X %8/
TR 4 B A X BB A 101. 76%. 102. 91%.
94.72% ; B WK BE (2 000 mg/L) 48 4L # 10.20.30 d
J& o Foon T AR 4 Bk X BRI 89. 5204, 82. 56 %,
73.68% , B LI, I Mk BE 4R a8 Xk 32 E BT A B
TR AR TG 52 Wi, - BF [ 7 9 8 4 i 3 A 3 0 b 38 ZE T
MEAEAER AR BHIER.
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length of P. virginica
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et E AR E R, RN KERRER K
BER 3% T A2 4, R B B CK>100 mg/L > 800
mg/L>500 mg/L>2 000 mg/L. H&&E4EHET
YRR AE K BB R AN K, 800 mg/L AFT AT
KRBKHE T 500 mg/L AP 43 T #,2 000 mg/L
AFTAETHBKETRMECAEA, RH &
WRE B0 mg/DWBEAFATIEENBHER, M
< B[R] A 48 B 360 U] 00 5] 8 0 A < 3 B, X b 1 R B
AEKNBREESWMETRIAEE. WEME

VdE.BABHABYEKEERESRB. A KHE
R, 5 EAnENREE (P=0.000), #TF
FEEFNHEFE TERERPOERIER, L
BRI A T L, 3 B IF 16 55 8] 46 Fe 8 7T UR B
W, BNMEFLEEBERE /N, BIBKAF
EENEERETRESY R, BEAMFEERK
BEFMHEAEK(y=9.6886x—59. 74,R2=0, 8857),
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Fig. 6 Effects of aluminum on leaf spike and root biomass of P. virginica
AFAFHRRELAERE P<0.05 KFLEREBE.
Different letters indicated significant differences at 0. 05 level.
*1 SFPHBEXNEXEFENEVRSBEHOER
Table 1 Effects of Al stress on biomass allocation of P. virginica
B (mg/L) it Leaf 2 Root 8 Spike EH/EH* o B/
Concentration of AB+ (% %) (%> Propagation/Vegetation Above-/under-grornd
0 56.07+0.79% 7.0510. 23a 36.88+0. 81a 0.59+0.02a 13.25+0. 48b
100 56.8810. 79a 7.2030. 20a 35.92+0. 60a 0.5640.01a 12.9440. 40b
500 56.46+0,58a 7.51+0,.37a 36.0340.57a 0.56%0.01a 12,4630.69b
800 55,56 1. 24a 7.3910.41a 37.05+0, 99a 0.5940.03a 12.701+0.79b
2000 56.01%0.50a 6.00%0.27b 37.99+0.73a 0.614+0.02a 15.7910. 74a

FFIBBAFFHREEZRER BELSD-test),

2.2 BRMEN It EFEY RS BEK W

K6 B, bEFERTE 2 000 mg/L BT
MR VRAYENEETR, RHRRENSELHE
EFILEERL TFHERS, MELESAELHE
TSP E N FEH (0~800 mg « L), H B
EYBRERBEMMSRD YR ELE 0~500
mg « L' A1 2 F A B % ,800 mg/L.2 000 A’ Bt Uy
BETR  ZAMKENELBETE - EBE R
HIAXERWEK. S8 SBUCEERERMEE4E
YET R (B30 584 & 4 B0 b 7E R (5] 40 28 )
ERABEGE D . BAYRSBELFFE 2 000 mg/
LEABTSHEABEEREER. KA B

Different code letters show significantly difference.

HEEVERSERSTLEYERLEEARBREL
HZEERARE;2 000 mg/L FHALBT # EHL
EYRSHTHASEYRUEZRBE HRTH
EARE  REABAZEAAKELREER.

3 it

3.1 AMETIREFEWHERKSET®

TE 25 R A 0 AR < R 4 1 202 R AL 058 B RS [ 3R
BEFOBT IR K - Y B E SR #E (Maherali 4,2001),
Yy B IX Se AR 4K I B T R A ) 3 35 444 93 B R
AMEREZERR, WRBT HREREEY K E
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W R A R (I SOME 45, 2003), B RIS ST Y
WAEKAR#ER IENESEHRNEE A K
1A FRALEE , 3 AR X 3% 43 T K S B WO RN 32 a5 B
WY EmEAE M ERE, BREZT,
B RBEMEK, YEKREBIERERS
MY =G E (48,2003 A5 E,2004; B 5,
2006) . FEASHHFT A . 1K Uk BE 48 4b B X b 36 ZE AT A
FE.MHMERLEEEW, E—-EBRE L (0~500
mg e LOAR#FAXREMAOH B REYERAE
K, Bk B 48 40 3 (2 000 mg/L) W FH A5 H o+ A %k,
M AL R B K K R ] R
EEMETXHMHEAERSE. XRAEKMNE
RWEEBAAGT . AEENRBZR —EHH,
BEMNTEFRKHERBRTBL B3N ERE
KA, AT H AR E K. & HE 20040
A E 595 (2006) FAS [ ¥ B 4R 4G 227K 78 3% 22 40
LR PR R.

A B B 43 B B9 R AL R AL A T X IR BE i B TR AR A
REEFTEMAE., A PESRAEREEAEEMEE
FRBTHYESERETHENES. IERE
(Setaria viridis) v @i R0 AR | 4 EERREORD
/8 AE S A KR DL R & 38 40 9 B 3 B LG 4 Y
X o 3 3B B 34 38 AR b (] E E 45, 2008) 5 1 ¥ I B
(Chilopsis linearis) W Rl i & S W EYWE K
AN TE B A BB K 4 B8 AR (R B4, 2008), 7E
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EARBREFELEZEZR AT ;2 000 mg/L 48
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FREEF. HETHeAHA, HEABEAHHZ FH
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mg/L) & T 3t 38 ZE 5738 i 78 B W i 43 B B s 2>
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DURBWOHERAENEAKEETERAZ, A
3.2 BB T EF R EAEEN

AR GFMEEEEY N = REALEmES,
AW BN ERREY AR ESE, BRIt
FEBAZ L , T AE 490 49 JF A6 B 5] WY LAAE 25 5 T 3R U
W) L 2 B By 3 R R 1 T RE R SRR B LB
KFEH, WAl FEZRRKE LEmMEYHESHE
92,2005) , SR T B BT A 5% 48 W 38 X5 48 Yy B 5 % w49
ol AR A (ZEBR AT % ,2010), ABFRH, B R E S
Jir3 A 3 ZE AT S5 K R BE 4R e T R db R ERTAR

b, 8R40 20 d B, WIS TRIBIME E4HEA,
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ZREEAT B2 LML, AR PE THEER
FE4B W ERE I 2 58, [ 3 800 mg/L AL F B
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Sh b X FRESEESBETHE R TRER
BAEEAR, BIRESHMERLE BEEERKEER
MEEEEEA XEREERRIFETHATKE.
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HABT BAMHEE M IARH, URE—EH
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