}’bﬁ% Guihaia Jun. 2020, 40(6) . 802-811 http://www.guihaia—journal.com

DOI; 10.11931/guihaia.gxzw201901023
BB, MR, KX, 5. BT A LA R A AT B AR A 4 i 4 e S S AR o i [T, T P4l , 2020, 40(6) : 802-811.

MAO YY, HAO J, LONG SY, et al. Biomass allocation and allometric analysis of Vetiveria zizanioides in different planting years on coal spoil-
heaps [J]. Guihaia, 2020, 40(6) : 802-811.

BB LARFEFRERE
EMEDB KL REERTH

EEE, M R, RAL, A, BEH, R AT

(1. BEINRF: shBl#2Be, 5FBH 550025; 2. S0 K2 ibiid)
PR 5 R 0 B A S IL B N SR =, SEPH 550025 )

W E. HARE (Vetiveria zizanioides) J&=—F B I AUH VK 5 A= 248 2 W Fh | W1 5% 1 AR 40 TC A 5 R A=
KRR, AU THRA T & REFEAED XA LR 548 TRE . IZAT 5T LA M A8 7S BK T R R AT 11
I FAEAERR Sy 4.5 .8 #1115 a BARAR R 0GR SR A2 H 325 AP R0 ) A [ o A 4 R A AR e ) 45 B 2R 0
O TC O 91 2 S A KOG ZRHEAT 10 LU, SRR (1) BERI R AR BRI N, AR 25 A= ) 2 12 S
TG WA S, HITERHARIR g 5 a R, 15 a IR/, (2) 2R W00 BE U AERIALAR IR 15 a IR
(37.3%) , WAy 5 BE LU AE R AR B 5 a B ER K (36.1% ) , AR AR 496 43 T LU AS v 4 B ) 348 i i & A= A%
b, BEARRAFAE 30% 254, (3) FAEAERR g 4 5.8 a B 4 PG A Y i SR Y & it AR B R K
KA MHRAERR Ry 5 a ), AR SR A it R e dUE ROCR , 5V R EFRER KR, AR
PR [ 14 A 4y e 73 T B S A KOG 2R VORI — BOR AR BRI 1 8 AR R A AT A 6 o b A e 43 L 1 R
s, BRI B ARy SO BT IR B AN, 4 5 A AR R SR 1L AR 2R B TS T SR
K AR, BEEA L, MAEER, AR, SR

HESES: Q9453  XEFRIREG: A S
XEHS: 1000-3142(2020)06-0802-10 FFHRE (R IRARS) FRIRED (OSID): & SHe

Biomass allocation and allometric analysis of
Vetiveria zizanioides in different planting
years on coal spoil-heaps

MAO Yuanyuan', HAO Jun', LONG Shuiyi', XU Zhongdan',
SHENG Meiqun', Cheng Wei'*"

W EHA: 2019-04-03

ESWE: EHKARPAHEE(31500451) ; 5 A B2AHORE 4 () [2014]2055) 5 58 A BHEA R0 E (LH [2015]7667 ) 5

TMEHET BB 225 H (KY [2014]303) [ Supported by the National Natural Science Foundation of China (31500451) ;

Science and Technology Fund of Guizhou (J [2014]2055) ; Guizhou Science and Technology Cooperation Program ( LH [2015]7667) ;

Guizhou Provincial Department of Education Natural Science Research Program (KY [2014]303) ],

YEEE v BRIF(1993- ), L (F) , ST BTt A, 22 NGB WK J7 [ BT, (E-mail ) 1778088024@ qq.com,,
CEEMEE . B, WA RIEUR, RN ATKE R A B Y IR ST, (E-mail ) weheng@ gzu.edu,,



6 1

B I 45 . BERT A LA () A A PR A AR A 0 o I B S il 2R R0

803

(1. College of Animal Science, Guizhou University, Guiyang 550025, China; 2. Key Laboratory of Plant Resources

Conservation and Germplasm Innovation in Mountainous Region, Guiyang 550025, China )

Abstract ; Vetiveria zizanioides is a good ecological restoration species in mining wasteland. The study on relationship be-
tween biomass allocation and allometry will contribute to deepen understanding the survival strategy and ecological func-
tion of V. zizanioides in mining area. V. zizanioides planted on coal spoil-heaps of Dahe Coal Mine in Liupanshui City of
Guizhou Province for 4, 5, 8, 15 a were used as research objects, the total biomass were obtained by using excavation
and weight methods, and organ biomass, allocation ratios and the allometric relationships among the four different planting
years were compared. The results were as follows: (1) The biomasses of roots, stems and leaves increased firstly and
then decreased with the increase of planting years, and reached the maximum at 5 a of planting and the minimum at 15 a
of planting. (2) Stem peaked in biomass distribution ratio in the 15 a of planting(37.3%) , while leaf did in the 5 years
of planting(36.1%) , and the root did not change with the increase of planting years(30%). (3) In planting for 4, 5, 8
a, the total biomass of aboveground biomass was in allometric relationships with root and leaf biomasses. In planting for 5
a, the leaf area was in allometric relationships with root and leaf biomasses, and was in isometric growth relationship
with stem biomass. There was no consistency between allocation pattern and allometric relationship in different planting

years, but it reflected the characteristics of V. zizanioides biomass allocation on showed its special growth, and would

provide theretical reference for ecological management of V. zizanioides on coal spoil-heaps.

Key words: Vetiveria zizanioides, coal spoil-heaps, planting years, biomass allocation, allometric

ST A7 S AE e F R | 3 R v O o 7 vk
TE S5 T A R E A AR 5, L ke B AT | L
URAH, FZ RS R AL O, Si0,, R 4= F
FHRAR X JR R A R R A 48 35 e 7™ o S5 o ol (5028
J1,2017) , XA A L E AT A BB ¥ ] T
JE] L M DX 75 G 2 R R R BT X AR A 2 F
GE N E B N 4 22—, T I A e R R it A A 1Y)
i R R I X AR A s BRI Y e A
WEEHENREN, FRENEL BT RREY E
FEH AT — 19 A8 B T BE (1R BB R AE 2004
Barrutia et al., 2008 ; J& />3 2017)

AR B ( Vetiveria zizanioides) , X FR A 2 H Ry
RARZAEAE BAARY) , HA A5 K BEIE N 4%
Fofr b SFER AR (TN AR T SR A ) SRR (X R
A ,2015) o BT N T A B I (EDUE A
2002a) ,iIBILAES RGE MK E (ZDF4,2002b)
DA KN 43 g 1 e RS e W i AR B R (R4
2005) ST, AW IE B, A AR AR — b R4
Al 2 55 A= 18 A (Shu et al., 2002; 7k
EEHAE 2012)

A= s SR R A ) A ) 2 AR RN ) e IR Y
SLhh, R RE AR A SEA R (1 S, 2013548

H45,2013) , HAEM 25 45 4 F ] A9 43 ic 2 Al
Yy 1 3 N S 5T A5 I TP B — i A2 S SR B 2
MY A58 5 R A 45 1 SH Y AR K k& A
HEEW( T, 2017), A58 SHY
AMERA KRB AR R KN EE (220
AREF, 2012, 3 K5 2013) , KEAFFEEB, Ko,
4R SO IR AR TR IR AZ BR B M S AR R
HTE AN [ 2% H A B 53 BL ( Mccartey & Enquist,
2010;Poorter et al., 2011) . H #if, %t 4= 9y & () BF
FERZHBUE T Rt =3 () 28 b (22 BILME 55, 2007 ; °F-
BEHESE 2007 ; 84K ML 45, 2011) 2 & W18 1k iy 4%
WO SORESE ;2003 55 22 9 45,2009 ) |, 1 Fifi i 4F
FRAS AL BT80S 55 ,2013) . B R OC
FETEHY A 2B Y S AR R 0 e D
2, U REUE 203K (Niklas et al., 2005 ; il
545 ,2007) . EFEYIEK LR SR, Y LS
AR Y 7 2ok AR BT 5 B IR R PR 85 Y 3
(ZEESE,2013) , BT, Sl A K B 3 20 A
T 1 b DX [R) A AR P R F 5 (B £2 45,2014 ),
TR S A P2 33 bk 52 A 40 P A 90 B A i3

HAIT, SOuk 7 M2 2 0 F 50 32 AR v AR 5 | R (R
P55 ,1991) AEHEUA S (4% 2018) X EH 4
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JEEE(BICEMEC3E,2001) &, Xt HAY®E FHETO CEKHTHTZEHEE, R0 0 R EH,

IR BE RS A R G R MBI, Sk, AW ST LA
SN 7S BT TS BEAT A7 11 4 AN TE] R
AR PR A AR RO FE X 4, 38 A X AN ] P AR 4 FR
AR A D22 RV LR B A S A K SG AR it
A3 ARV [ b AR AT PR A AR e ) A ) 20 I S
FEAERKRZEN S, It —2 T EF R
AN RIRERT A7 BRIE R 1) LR A7 SR, LU 4 I 1o ]
MR A7 A AR BRI BE 2%

1 B BRI 5 o % 7 ik

1.1 ARXHER

TRl 5 A T 5 A S BK T R X
(V3 1 600 m) AEFJREE 12.3 °C K&
1 182.8 mm, 4ES A X 1 B 81% , 1 B2 = 2R
BERAIE BRI\ A
1.2 ERF*E

F2017 45 AZ 10 A, 36 ~H 54w
AT () B b S A EE A AR AR 4 5 8 T 15 a 4
AR B 7 AR RE AT R UM | B R RS A
AR PR BEHLEURE 3 DA (R I HURE i B2 22 1T Y HIURE IX.
W), BAERR T 18 M i 4 R 4% 4 75 42 4
AR , IS PR REAT R 19 58 B | W b 25 e
MISCG 2, K B R PR o AR L 25 i 3 AN BB 48,
FHE /KA AR whde 34, ) et T ARSI £ - T A
PR 25 M43 53 4% 7E 105 C R 7 30 min

LK,
1.3 HiEo i

Xf AR B4 S B A W R EOE SR ] Excel 2010
AFEATAC B, IE R SPSS 17.0 #fb ik 47 s &R
(FIARARERR ) 22 53 W35 1 20 A, B 4% 48 Bn (EL 1E A7 %)
LA 10 M) e fe, LA 52 07 72 Y = BX™
PEAT S AR KT e X AR Rk 1gY =
lgB+algX, . X Y 5351 R A [R IR 48 45 1H
B M PEIR G AR IR 5 o Ry T G AR 1 ARE R ( RIAH
MAERIEE) . M a 5T 1, HEHRER; M o«
AEET 1R, A K, B 2 B 32 2R A AR
AL E B 4% 1T ( standardized major axis estimation,
SMA) (75 1, A SMATR Version 2.0 i35 5¢
W (ZEERAE,2013)

2 HEREA

21 AEAMEERNERESEZTENEYEN
A

fe 1 o] DL, B 25 ke 4 BIR 09 38 n, A AR 5
HRZE I b b R R A W 8 R e B k2
Hyfas, HIFEFHEAERR 5 a B K, 15 a BF R/,
Horpr, A 4 i A O [R) AR BR R] 22 508 B B K P
(P<0.05) ;AR 25 Hb b AR AR W o 78 P ORL 4F PR
5.4 alfERFANRFE(P>0.05), SRR 8.
15 a 225783 (P<0.05) ,

X1 FTAMEFREREZRENEYE

Table 1 Biomass of different organs of Vetiveria zizanioides in different planting years
TP AL AF R A=y E-Y5 /e ARy Hi bR A BAEYR
Planting year Biomass of Biomass of Biomass of Biomass of Total biomass
(a) root (g) stem (g) leaf (g) aboveground (g) (g)
4 37.319+8.192ab 44.458+9.027a 42.580+10.793b 87.038+16.756a 124.357+23.849a
5 41.787+5.392a 47.019+12.595a 49.643+6.570a 96.662+18.212a 138.448+22.912a
8 33.616+£9.314b 36.737+6.822b 35.098+9.248¢ 71.835+14.105b 105.451+22.369h
15 25.735+7.219¢ 30.925+7.782b 26.5855+6.949d 57.510+14.241¢ 83.245+20.239¢

TE: B PR AR 22 s RIS AN R B ROR 22 53 8.3 (P<0.05) o T 1A,

Note; Data=Zx+s; Different letters in the same row indicate significant differences ( P<0.05). The same below.



6 B I 45 . BERT A LA () A A PR A AR A 0 o I B S il 2R R0 805

R2 TEAMHEFRERESRENENESELL

Table 2 Biomass allocation ratio of different organs of Vetiveria zizanioides in different planting years

=y
Fivk 4 B MR WAV I SR A WA 4 ML ORI
Planting year Biomass of root Biomass of stem Biomass of leaf ab 10mzs%ﬁ> ati
(a) allocation ratio (% ) allocation ratio( % ) allocation ratio (%) aboveground: atocation
ratio (%)
4 0.300+0.031a 0.359+0.044ab 0.341+0.051ab 0.700+0.031a
5 0.304+0.025a 0.335+0.043b 0.361+0.033a 0.696+0.025a
8 0.315+0.037a 0.354+0.049ab 0.332+0.045b 0.685+0.037a
15 0.307+0.040a 0.373+0.022a 0.321+0.033b 0.693+0.040a

22 ARMEERESHENEYVES AL

H 3% 2 A UL MR A= W 43 e be M F 2R R
J L 5P A A7 BR R 2 IE o6 R Hod AR A 4 i 4y
BLEE A7 30% 224, Mo B A i L L S 70% A2 A
(P>0.05) , ZEAYES B AEFRAERR S a ik
Bt/ AR A T AR A AE R AR AR S a B
RN K, HR O R AEBR 4 a B (P<0.05)
23AEMEERL EBLESEVMESR . E M
EMEEMEER

Hi 2% 3 FIEL 1 AT O AN (R 4 R e A 2 b
WY R (AB) S8 E AW S (RB WAREY
it SB N ZEAE Y LB AR ) AR E
I (P<0.01) , WRADERF 4 A FPAH AR
) SMA bR 5 1 22 5 W35 Ui B 4 A4S FAs 4 B Y
HRAE A i 55 1l A W e 2 A B A A S A K
KFR, DNZEAYEARFE, FIHEAFER 5 a 19 SMA &}
B 250 UM R K 5 a 2L
5o B S AR W 2 A A S A K i A A AR
MR 4 .8.15 a i) SMA RER5 1 2258 W%, Ul B
FEAEBRN 4.8 15 a W25 S i B3R R A9
ZHAFAESHAERKER, WA AEYREE, f
HIAERR N 4.5.8 a ) SMA &R 5 1 25 8% i1
WIFPREAEBR N 4.5 .8 a BN B Y5 B A Y B AT
FESFHAE KR MM R 15 a (1) SMA &R
51 25 K8 E, AR A 15 a £y
S RS A RS EAER KR,
24 HEREEYWEERNXER

M % 4 FNE 2 T 0L, MR A=W & ok &, P B 4F
FRS aff SMA IR 5 1 225 W3, U IR 4F R

5 a WARAEY RS B HBRFEREEKCR;
MR 4 8,15 a i1 SMA R 51 2R AR
FLOULIHFAEAERR 4 .8 15 a BUARAE Y S Aot
HRAFERBAERKCR, WNEEYERE,F
FAEBRN 5 a W24 i 5 R 1 A A 8 3 OF
X (P<0.01) , HFMEAFEFR 5,15 a (1) SMA Rl 5
| 25, UL MR 515 a IWZE4EY
5 R T BUAS AE A S AR K O R TR A A PR
4.8 a ) SMA £ER 5 1 225 83 LA R4 IR A
4 8 aZEAYES B HBAAESEAERXR,
APy A AR R 4 5 a fUREAEY) S
S TR AR B3 E A G (P<0.01) , H R AR 4F FR
5afySMA #5125 BE UL ER R S
a By i R R S A KO &R i A
HIAERR 4 8,15 a Y SMA #1815 1 2R A EF it
BHFREAERR ly 4 .8 15 a BN A 5 B i UK
FHESHEARKIER, NBAEYREE, AR
J 4.5 a By EAY RS R R A A G
(P<0.01), HFWHEI4ERR 4 5.8 a AY SMA &K 5 1
S RE ULHMAER R 4.5 8 a M EEY RS
BB SR KR M AR AEFR 15 a 19
SMA &% 5 1 2% A8 2, WA RN 15 a
PR A RS SRR REA R KR,

3t g4
I AEAMEFRNERESZTELENERES

[ oAl
YA R a8 B AR R SR, BOLafk



806 L 40 &
%3 FAAMEERERENE EHBENESRE MHENRLRN SMA HHER
Table 3 SMA analysis of relationship between total biomass of aboveground and biomasses of
roots, stems and leaves of Vetiveria zizanioides in different planting years
- ) B 95% I 95%
e PR R gy AN . B ) B 1]
=L ) Sample ] Ik BER L e .
Year R square L Slope 95% Intercept 95%
Index number 2 Significance Slope . Intercept .
(a) (n) (R?) Jevel (P) confidence confidence
" ’ interval interval
AB-RB 4 18 0.622 <0.01 1.261a 0.915~1.737 -0.875 -1.670~-0.081
5 18 0.708 <0.01 0.682a 0.514~0.904 0.269 -0.117~ 0.655
8 18 0.729 <0.01 1.500a 1.142~1.971 -1.265 -2.031~-0.50
15 18 0.711 <0.01 1.133a 0.856~1.501 -0.586 -1.150~-0.022
AB-SB 4 18 0.666 <0.01 1.062a 0.785~1.436 -0.412 -1.041~ 0.217
5 18 0.948 <0.01 1.473b 1.661~1.661 -1.256 -1.608 ~-0.904
8 18 0.679 <0.01 0.890a 0.662~1.197 -0.087 -0.581~ 0.407
15 18 0.965 <0.01 1.015a 0.918~1.121 -0.296 -0.473~-0.118
AB-LB 4 18 0.733 <0.01 1.366a 1.043~1.790 -1.025 -1.748~-0.302
5 18 0.830 <0.01 0.688a 0.554~0.854 0.332 0.0347~0.630
8 18 0.866 <0.01 1.420a 1.172~1.722 -1.096 -1.605~ -0.587
15 18 0.951 <0.01 1.030b 0.916~1.157 -0.388 -0.599~ -0.178

U AB. it Lt RB. UL, SB. 25k ht; LB, WHAEYI R, [ SURCRR /NG 5 R 2 R A2 )
A 2% 5 1 (P<0.05) . T,

Note: AB. Total biomass of aboveground; RB. Biomass of root; SB. Biomass of stem; LB. Biomass of leaf. Different lowercase letters after the

same column of data indicate significant differences in slope or intercept between different planting years( P<0.05). The same below.

HP= e R # B Lo AL B a5 5 . BAbA
IRBE S 0 el A | AR ) 38 2 A ) i 1 43 T R 3
PRI, AT e A8 A ) 5 19 43 BiC A% J=) ( Bonser & Aars-
sen,2003; Cheplick et al., 2006) , 7B 5% 45 5 &
B, BT A LU 6 T v, A [) Aol A A FR A AR o B 3R
R (W BE J) AN [R], B il A B A 1, A 9 1
TR R B 0B B 5 e s e i
XSGR (2013) IR 45 A —3, T RE SR BEH
o A R 14 3 o, AR AR P B R A 3 5 o
MESE SRR L YE SR & AR RE
RE R — A, B SR IS T AR
XPEFRICE B, BRI T A AR B 2R A8 Y Ak
J1(XIBLPIEE,2017)

Ay b RN LR 5 AR A A 43 B O 3 Ao
OB FR Ay TR 3 1 3E ok SR Y (B AR
2011) . FAUrBL HE A Sk, W% IR A2 2 BR il B,
LA 388 O M b 388 A 0 1 40 B 5 T 24 K 4y B

T3 52 BRI, A K 1 R AR W 19 4 L (B R R
A5 20137 m L 2017) . ASHFSE D Bl Fh A 4F
B Ao 260, 7 AR R s b R0 M T AR ) BT R A
FEARAE TE 30% F1 70% 2247 . 3% 1] g IR R AR 3k
55 S 4 AR TF AR HORE  TANAE 4 a J5 AT A L
MIFR 80 213 80 9) 20 o | AT DLAERRAR 19 1 %
AR RTEERAE(2012) BFSE 45 5 26 Wt 75 4R
LSS () P B0, 35 I v A9 5% 43 TR A ) B i I P 8
BRI, IR AR — R LR T AR
B R

25 AR R H A T LY B R W 2 A A
H: K (Poorter et al., 2011) , AR5 M4 Y&
SYECHCAERIAEAE R 5 a BHABK, 15 a BHiA /DN,
T 254 ) B AE AR AEFR 15 a iA e K, 5 a B K I
N BRPREEAE (2014) FE B AR 4 (2014) BFST 4G
SR B it A e 1 G T i A A A 3 S Y R Ak i
A8 Ak, BLAEA KA s kA A il de i, TTTBE S
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lgLB

lg RB

lg SB

1.4 1.6 1.8 2.0
lg AB

AB. i o SRR LB, MR RB. AR AW &
SB. Y,
AB. Total biomass of aboveground; LB. Biomass of leaf; RB. Bio-

mass of root; SB. Biomass of stem.

K 1

Fig. 1

AN (R FRE AR BR A AR R 1, B B E i S 2K
A Y 2 T DG &R
Relationship between total biomass of aboveground
and biomasses of roots, stems and leaves of

Vetiveria zizanioides in different planting years

B AR AR S Z 0L, BREMG S (2016)
T 45 R 3R 22 A= W) = 0 BC Bt & VD M0 ( Salix psam-
mophila) K& B, SRR RA 2,
AT RE A A VDM AR A AR A R B S 8 0, Y
WA AR K 4 FR o = VD e b i A R A4 R
HBAF(2016) BFFRAE AL R W, FioE A AR B BT b i B
SEETR Co Zn, KEEX & TAEKLHEES
JE SR, T E T R, TR R R A
KIEAUK S Fen 30 =2, i B E 4R &
fFE b, SRR AR e H Ay B RRAE , 7T B2 AN TR
oL PR A R A 3 IO A Ay L i S B 5 1T T A
) —Fh A A SR (PR S5 ,2016) .
32 BEREESHGEERSENFRERX RSN
YA R A K KB RS, AR
[Fi) B 1R B IR R R R A R 4R LA K R
BMEGHN— NG xR, HaER 22 %454
A E T 2 AR AR IS R RS R AR K
N KGR BN B AE SIS R 1 5 ) (SR HE A
2008 ; MR EIMESE,2016) |, fieJa DL S s AR K e 3R
Bk, AT IE R R, 7E 4 A Fhom AF B
25 AR S A R R A
EAEAC, I HAEFAEAERR A 5 a BF HR 25 b A
Prit G E R Ay R R EAERCR, HrP 2k
B4 A A B R T b S A e K R T AR
A A A B /N T b0 A e A B A
FIAEAEBR A 15 a B, 25 it AR S 0 3B A=)
HREFEA KR, X %W B AR AR R 1 2z,
R ) A R EL A ] 9P T AS [ A A R X6
LT BB B 52 MR AN [R] (X DOP S5, 2018)  AHY)
KR SR T 1) 7 AR 4K O R 2 ok A B8 |
TG 43 0 M 2% (5% WBE ) 5 0 25 )y 5 75 3] K &
S B 45 R S £ FIE B (Niklas & Enquist, 2001 ;
Niklas,2004) , 5 # A= K A AT RLH AH [R]4E BR i
AN T RS /IN AL e 1 T 285 5080 o il R o W L AS )
AT BRI 1) 2 A B8 R A3 (B R AR 55,2007 ) | g
B4 o A AN T AR W X S R A 85 A o L ML o
(ZERSE,2013) , JEHE NN, Rl AEK R 5HEM
RN AR TE W) Rh BB 25 4F G ((Niklas et al.,
2004 ; 5 SCEF RS 5 ,2008) o SR, ASHF I AY 45
REX—E58 AR, AW, 4 AP R
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Table 4 SMA analysis of the relationship between leaf area and biomass of Vetiveria zizanioides in different planting years
N — 2z -
A Sl WERR KPr i e it g
Index (‘35 number (Sg‘;s“’ Significance Slope Slope 95% Intercept Intercept 95%
(n) level (P) confidence interval confidence interval
TLA-RB 4 18 0.248 0.035 0.825b 0.529~1.287 0.133 0.525~0.791
5 18 0.308 0.0172 0.440a 0.287~0.675 0.845 0.503~1.1867
8 18 0.067 0.299 0.987b 0.604~1.614 -0.268 -1.181~0.645
15 18 0.123 0.153 1.070b 1.070~1.725 -0.549 -1.515~0.417
TLA-SB 4 18 0.111 0.177 0.695a 0.429~1.124 0.437 -0.166~1.040
5 18 0.538 <0.01 0.950b 0.668~1.352 -0.013 -0.616~0.590
8 18 0.021 0.570 0.586a 0.354~0.969 0.504 -0.051~ 1.060
15 18 0.044 0.403 0.958b 0.583~1.575 -0.263 -1.167~0.641
TLA-LB 4 18 0.751 <0.01 0.894a 0.688~1.161 0.068 -0.342~0.479
5 18 0.799 <0.01 0.444b 0.350~0.561 0.913 0.727~1.099
8 18 0.317 0.015 0.934a 0.611~1.429 -0.153 -0.891~0.586
15 18 0.035 0.459 0.972a 0.590~1.602 -0.355 -1.276~0.567
TLA-TB 4 18 0.464 <0.01 0.664a 0.455~0.970 0.938 0.491~1.385
5 18 0.625 <0.01 0.564a 0.410~0.776 1.144 0.822~1.467
8 18 0.147 0.115 0.730a 0.456~1.170 0.699 0.054~1.344
15 18 0.071 0.284 0.947b 0.580~1.548 0.187 -0.693~1.068

TE: TLA. St TB. AR,
Note: TLA. Total leaf area; TB. Total biomass.

Ry ey SRAEYE 2 FE AR
F X AT BE A T R AR RS SO A 1L 3 T
A AR AR T R, A AR T AR A AR R AT
A7 1L 5T B 58 R ) 5 RN R R 5C 4 1) AN 35 bR 2
— GG AR T W AR AR S A A % U K
R, H 52 m B 45 AR R R A0 IR B 1 Rl 5 58 T i
(fi] R LT45,2005) , B EA IS IA R, M 2R i
JEX IR A3 0 T 3R, A S50 1 Ak A AR S e AT B S
Ryt iR IE e, b A S 2 T E T E R
LA K R (Pol et al., 1992) . AHFFE 45 H
T FERMAEAE PR 515 a i, A AR B - i AL 5 25
Y EESFERAERK KR TEMIEAER 4 8 F 15 a
B, St S A E R EERERXER FEE
SR EBLIEON

ZE LT R T R AR BRSO A A st A R
PR 225 R A Y il K 5l E K R

AN TR bR AR BR 18] A7 7 K 22 5, 25 AR Wi T
FEAERMEARRR 5,15 a i TAMEAER 4.8 a, 2R
PSR A LUK R SR S JTOE I M AR KR B
B PP AERR 8 a I, ML [ FR AR Py o A AR S
MR AR R A RO R EF R AT A
R S R A B AR A BT IR e U5 3, o T
5 ) PR I fiE

Sk

BARRUTIA, EPEDE O, GARCIA-PLAZAOLA L, et al.,
2008. Phytoextraction potential of two Rumex acetosa L. ac-
cessions collected from metalliferous and non-metalliferous
sites: Effect of fertilization [ J]. Chemosphere, 74 (2):
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