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Plastic responses of native and exotic herbaceous species
to temporal heterogeneity in water conditions

CHEN Jiaxing'?, WANG Shu'*"

(1. College of Foresty, Guizhou University, Guiyang 550025, China; 2. Research Center of Forest Ecology, Guizhou University, Guiyang 550025, China )

Abstract; In recent years, many studies have shown that extreme climate events occur more frequently. The extreme
climate led to frequent drought and inundation events, which affected the growth of both exotic and native plants. In
order to discuss the strategies of exotic and native plants in adapting to temporal heterogeneity in water conditions by
investigating their responses to the sequence of drought and inundation events, four native and four exotic perennial

herbaceous species in western Montana, USA were used as study objects. All plants were treated with moderate water
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(CK), initial inundation before drought (I-D) and initial drought before inundation (D-I) conditions, and variations

in a series of morphological and biomass traits were measured. The results were as follows: (1) Compared with CK, both

D-1 and I-D treatments significantly reduced the total biomass of exotic species (P<0.05). (2) D=1 treatment

significantly reduced the total biomass at the early stage, and late belowground biomass and root/shoot of native species,

but significantly improved their later relative growth (P<0.05). (3) D-I treatment significantly reduced the scaling

exponent of the allometric relationship between belowground biomass and aboveground biomass for all plants, with a

higher allometric exponent for exotic species than native species (P<0.05). In conclusion, the sequence of extreme

events (inundation and drought) can alter the allocation of biomass between exotic and native plants. Early drought is

more likely to reduce the accumulation of plant biomass than late drought, but it can promote the growth of native species

in late period. The total biomass of native species is not reduced under environmental stress, indicating that native

species have a strong ability to maintain phenotypic stability. Distribution patterns of aboveground and belowground

biomass relationships are different between native and exotic species under DI treatment.

Key words: water temporal heterogeneity, drought, inundation, exotic species, native species, phenotypic plasticity
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AR 52 R 2 VG ¥ F AR B 4 0 A S K 4 A 1
PR KTE T R AR Y [ 5 SR 5
( Centaurea stoebe ssp. micranthos) F1 % & R 4 %4
( Heterotheca wvillosa ) | 5 3 40 7 1 1 A= 55 (1) 24 B} A5
Wy [ 3% % ( Leucanthemum wvulgare) | 5 8 KX N 2§
( Gaillardia aristata) | F1 3% 75 BL HH W) [ B & B2 2%
( Potentilla recta) JRE LR K (P. arguta) ] ;4K
TER M A ST W R 2 B W) [ 25 B 0 ( Leonurus
cardiaca) TR M 2E 7 ( Agastache urticifolia) ] h X}
Zo ARBEFEH Y 8 A Fh & A X T b 56 M XY A
HuFR RIS R, Horh 4 DA RN 2 Bl 4
TR R NS R 22 7 AR R B2 35 54 AR A
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1.2 K&

TR0 5 [ 58 R MR IR i T 52 R & R 1Y)
M T . IR AR AR RRTE 15~30 °C, RE
BT E R R B AR S E 2, I
B R ET A W R A FpoR TSR R
Ja— 8 B4 A AL (58 x 9E,7.0 em x 7.0
em, (5 20.6 em) , BEALEAE 1 AR, AP AEE L 0 1
AEbd HMTCTH B IR A Y . IRAFA TR IR W %
PR A 40 d, 763 56 b 2 AT 5 B kA ) 1 W)
IR/, W T A E A I R DR/ B TR AR
JCHIRE TS, b 5 AR 2R 85 SR S AR A ) o)
BCAYOCFR | PRI AR AR 9 38 45 ) I 4 1) e R I R K
JEAE A AR RN ( Lk, 2016)

IR D BT, 322 K R KA I

ARFR URCEL R Z S W A, K G b B A 4 R 2L Y
(X, CK) JK#E-T 5 (1-D) \ T 5 -7K#E(D-1),
TR =T RN 5 =K A B 5 R WA B B, T 5 -
IKHEAL IR 55— B BE T 5 70 d, 55 B BOK I 70 d;
IR~ T4 BN 55— B Bk 70 d, 58 BB
570 d, XFHR(CK) ZbFRAE P A~ B Be 32 DR 3 R R 220
I, 2R YR 20 B, 55— B Beghi R 5 B 10
PR, 5 B B e ORI Ay 10 BREEA T E | SR R IUHESK
N 3 AAEHEX8 S FIx20 B =480 i

i1 3 AN K/NAE [A] B 7K R (K x B, 161 em x
91.3 cm, 8.5 em) 73 BEAT IR | 52 KAk
T KR R IO B ELAT IR Bk 22 25 04 f0 AHE , P 00 it
A —Z RO I3 T HE K v oKL, it
T3 7K AL B KA b K BRI FFTE 7.0 em, (i HAL
FAEZE LM 10.0 em LT, A RBEK ZMF,
FREE R (CK) A1 5 4k B A K R v JE K, CK 4b
PRERIR — R Be K 2, TR 5K 1~2
WEMA,

1.3 HiRW LR 53

N5 iy AR PR T2 25K B RIAE TR I B, B Rk
O3 BCHL b RIS, 0l T HERE T 60 °C T A
48 h BIHEIFARE . 5 —HrBeAb B 2 Ab B
FETT 11 #% , KFEAL BRAHSE T 7 #%, CK ZbBRAHSE T
9 Bk, 327 BRAET:, SEPRICRE 213 Bk, 55 B Beab
TR oK WA B IET 14 bR, K- T 544031
AT 28 Bk, CK AL BRAIAET. 11 £k, 3L 53 BRIET,
SRR 187 Hk

X F 5 —FRE | AHXT A K (relative growth, RG)
FHLL TR A58 (Wang et al., 2017): RG= (Y-
X)/X,

A, Y RIREE W Besb PGS I A T A 1Y
FROET-SMH 5 X DA 55— B B A B2 T IR A7 1% A AR 114
FHIEF YA, 286 A A2 K 2 (composite relative
growth rate, %) M FEZEKE R BRI T A
Py AR A P24 ( Wang et al., 2017)

B4 B g SPSS 20.0 #4:, 2 &I# ] Origin
2018 Bt M HNS BT Bl AT R B e, (R
FFE RS A A Ry 25550 . SR TSR R Wy 2535
(one-way ANCOVA) 43T AN 5] By B 7K 434k B 41 >k
FRFNAS b A 9 32 254 B (stem length, SL) | I Fr £
(leaf number, LN ) #i |/ ¥ & ( aboveground
biomass, AGB) | Hi T 4= # i ( belowground biomass,
BGB) . & 4= (total biomass, TB) FIAR 7 k. ( root/
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% (one-way ANOVA) , 73 B AS [R] 7K 434k BEXT iy 45 4
YEAR MR SR FhEE G A AR KR, 2
AR FH B/ i 25 22 597 (mothod of least significant
difference ,LSD)
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Py e X PRI TR 1 00 1o 7T B 2 AR /N Bl AR K
JEE (520 ( Weiner, 2004) , BRLIE , AW 58 033 b | |
o AR R Z W SR BT T S A, AT

Y= BX*(XFEUL logY = logB + alogX) .

A XA Y 23 QS b 2R Wy R T R
Yidd; o 25 316 50 B J2 7+ 8 B (Niklas &
Enquist, 2002) . Kf T A7 )R 0 3 b AR A=) &
HEAT X B Ak (I E 10) |, i FH SMATR 344 b b
T £ 37k (standardized major axis test, SMA ) 1 H:

de =

z1 KSNE W

S A KR R (R BR AR AE, 20135 BRI G 4F
2020) . ISR E AR KRR AP R AR AL o, B
B F'E {5 X 8] ( confidence interval, CI) , K 30 &R «
5 1.0 ZIEH B F MWK (P, I LB R K 53
AbFRR A Rh SR S AR R 25 5

2 SR 5

2.1 FERMKEE £ IR FF 3T 2 3t F 50 op Sk F 4 K
S

FARIE KNS 0 S5, oK 43 b BT BT A A
Yl =25 R, A RO 2 AT
R 5 7K 53 A X 5 AR AR KR AL T Y
M (P<0.05, F 1), FEKE MR SAEYE,
AR 56 b A5G R X A A R AE A R ol R AR 1 Ao 2 1]
HiBEELS(P<0.05, £1),

EZXEERMEREY S FHIERN RN

B 5
Table 1 Effects of water treatment, species background and interaction on herbaceous plant characteristics
HrJ5 2253 H1 ANCOVA J5 2571 ANOVA
AR SR YR 2 ¥ 4 =) W S é/é:A . KR
éfl'rj: o df EERE "t BEWR R Cj(—)r:piﬁslxtiér%gwi
variance . SL (em) IN T8 (g) R/S (%) growth rate (%)
F P F P F P F P F P
BRI N 1S 1 16.397  <0.001  77.315  <0.001 52.157 <0.001  6.669  0.011 - -
K AL PR WT 2 2.838 0.061 3.077 0.049  11.841 <0.001 15802 <0.001  6.048 0.022
Y 5t SB 1 11.339 0.001 47.707 <0.001 9.009 0.003 35.049 <0.001 10.732 0.010
KA AEEE x PRy o 2 2.156 0.119 5.338 0.006 4.507 0.012 11.98 <0.001 3.627 0.070
WT x SB

T P07 2250 W b DS S N LRI AR RN 1S WL JRSpAbBR s SB. W 5t (FE SR FHECA HUA ) 5 LA %7R P<0.05,

Note : In the covariance analysis, the covariable is the initial size of the plant IS; WT. Water treatment; SB. Species background ( exotic

or native species) ; bold fonts indicate P<0.05.

Y6 2 W0, S — B BEALBE R X F /K A CK
T 5 i S BRI T A Bl RS MR ) B AR i (P <
0.05) ,AsZmaMR L L, 5 CK AH L, 7KW b 3 i 2%
B#AR T AIKFD 23% 19 A9 (P<0.05) , REEIRAR
Wi, TRIKEEAZFEERAEYRE, 5 CK ML,
I3 RIREARS DR PRI A Hu il 54% T 51% 1 B4 ) 5
FBBUNIE T 5 CK A, TR - K W R AR
TAMFRIELL (P<0.05) , A H B A YR )
R AR MR 28 A A AR KR (P<0.05, K 1),3
Tl 43 ik B 36 A 3t ol A 9 e AT S R (P>

0.05) ., 5 CK M, T2 -/KH FKHE -+ F A4 FE Y
RN T AN SRR B A i (P<0.05) , {H 2T
5K i 2 R T PR AR L ( P<0.05) o
BB FE T, K A B AL () AR M i 3
THKA 34% 1 AP (P<0.05) , AR AE 3 Fh
IRAFAEEE (R e bt 2R T AR E A (P<0.05)
BB K - T R A WA MR B =T
AR 729% B AR PR (P<0.05) A AP E L
F i TAMRRN (P<0.05) , JF H A5 7K T A b b
RGN AE R AR 2 5 T AER (P<0.05) .
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Table 2 Response of biomass characteristics of native species (N) and exotic species (E) to water treatment
W Bt YR Ak 3 AR e L M AR Sl LY/ B
Stage Species or treatment TB (g) R/S (%) AGB (g) BGB(g)
I A HFh N FRLERE CK 0.371+0.041a 3.160+0.293a 0.094+0.012a 0.277+0.032a
K1 0.324+0.040a 3.217+0.288a 0.093+0.012a 0.231+0.032a
FED 0.182+0.041b 3.219+0.299a 0.046+0.012b 0.136+0.033b
HhkFh E LRI CK 0.664+0.035a 2.232+0.122a 0.210+0.013a 0.454+0.023a
K1 0.513+0.034b 2.308+0.121a 0.165£0.013b 0.347£0.023b
FRD 0.301+0.035¢ 2.365+0.124a 0.092+0.013¢ 0.209+0.023¢
I A Hh AR N FRLEIRE CK 0.493+0.056a 5.412+0.679a 0.115+0.021a 0.378+0.039a
KiE-T51-D 0.484+0.065a 3.877+0.794ab 0.126+0.024a 0.357+0.046ab
TH -k D-1 0.389+0.057a 3.380+0.688b 0.131£0.021a 0.257+0.040b
HhkFh E FRLLR N CK 0.844+0.058a 3.136+0.166a 0.21120.016a 0.634+0.044a
Kils-F51-D 0.559£0.066h 3.075+0.189ab 0.138+0.018b 0.421£0.050h
TR -k D-1 0.325+0.059¢ 2.709+0.171b 0.096+0.016b 0.229+0.045¢
I FRELIRIY CK A A N 0.593+0.051A 3.497+0.274A 0.151+0.017A 0.442+0.038A
HPRFh E 0.5030.047A 2.016=0.252B 0.1700.016A 0.3340.035A
K 1 A M AP N 0.4810.042A 3.401+0.274A 0.142+0.016A 0.340+0.029A
SRR E 0.359+0.038B 2.205+0.254B 0.116£0.015A 0.242+0.027B
TED A Fp N 0.257+0.026A 3.277+0.246A 0.071+0.008 A 0.186+0.020A
HhRFh E 0.219+0.024A 2.177+0.225B 0.068=0.008A 0.151+0.018A
I FREERI CK A Fh N 0.692+0.072A 5.915+0.800A 0.156+0.020A 0.536+0.055A
SRR E 0.623+0.071A 2.764+0.787B 0.1620.020A 0.461+0.054A
Kig-T51-D A H A N 0.656+0.080A 4.098+0.324A 0.165£0.027A 0.491£0.056A
HhkFp E 0.382+0.076B 2.630+0.309B 0.101£0.026A 0.281+0.053B
TR -k D-1 A Hb AR N 0.423+0.056A 4.073+0.490A 0.129+0.023A 0.294+0.036A
HhkFh E 0.335+0.056A 2.089+0.490B 0.108+0.023A 0.227£0.036A

TE: WECP I Ea R DR, LS —Br B I 55 BBt A RVNG T B3R 7R 1ok B BUAS 30 50 75 A W] K 73 4k BRI A 8 35 22 S+
(ANCOVA, P<0.05) , ARIREG FHFR R MK D T AR AA R A BE ST (ANCOVA, P<0.05), FE,

Note: Adjust the ¥ + s.. I. The first stage; II. The second stage. Different lowercase letters indicate that the exotic or native species has
significant differences among different water treatments (ANCOVA, P<0.05), and different uppercase letters indicate significant differences

between exotic and native species under the same water treatment (ANCOVA, P<0.05). The same below.

2.2 FEKE K £ IR 3T 2 it Fh A0 5 5K 7h Rk
A RKXRHFM

FH 2% 3 FIE 2 W0, 5 - KO b 38 i 2% R IR
T AT 3R U (P<0.05) , IF SR B Sl
AR, CK FKHE -T2 R FHEA K, FrfK
SYALEET B A1k Bl S B S T AR MR (P<
0.05) , AMF R HIEHH 1.0 AR EFEER (P, =
0.027) , KK 5 H A K OC &R, AP e 3R B Ry 55
B XA K oAb 38 7R b A b [ A R
AWy e ] ) S AR K HR B 0.813 2~ 0.864 0, 7F

CK AbH rp g K, 78 T 52 - K A P e/, ¥ 5
1.0 TR EF X5, AEHRAK(P>0.05), JFKFh
b - 55 R AR W D) A S AR K HR 40 0.929 0~
1.179 6, 7K - T S A B B K, T 5 - K ¥ Ak
/N KE-T 2T 5EE85 1.0 A& %
S(P,=0.025) , W lAERKXER, KEE-TETF
SPRFN Y R A W E R T T B - /Kb B2
(P=0.032) , 1 T 5 - 7K WE AL 3T A b 11 55 3 48
R E LTI (P=0.011)
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[ ]CK

[ 1D

B D-I
1.8

1.2

0.6F A 4

Ba
T Aa

Aa

MR KR
Composite relative growth rate (%)
>
o

N. AHiFh; E. Sk, CK. #:80%IH; 1-D. K- 5
D-1. T8k, TR, AR/NGFHEFRRAFK 4B
WA e e AR RS 7 B 3R A R 7K 23 b B A1 ok
FhAA M AP A 3 22 5% (ANOVA, P<0.05),

N. Native species; E. Exotic species; CK. Moderate water
treatment; I-D. Inundation-drought treatment; D —1. Drought-
inundation treatment. The same below. Different lowercase letters
indicate significant differences among different water treatments,
and different uppercase letters indicate significant differences

between exotic and native species under the same water treatment

(ANOVA, P<0.05).

B 1 ARG SENERENFIHE
(xhRAEIR) X7k 53 b 22 B AE Rz
Fig. 1 Response of x + s. of composite relative growth

rate of native and exotic species to water treatment
3 W54k

3.1 RE 7K 53 Bef 18] 52 Jov 14 &b 2 X S Sk Fh 0 2 $f Fo
HHEKR R

AW B, T 55 K 22 5 AL e i Ak
A RIS R AR, SR, WA IF SR B, &
LT R F XY A e R, T R
FK W B8 W A& A= BB Sk T A9 B P 38 98 5 AL
( Lopez & Kursar, 2003; Xu et al., 2006) , fli K &
L D] R JE R T XK R BT R i 3z
( Fuhrmann-Aoyagi et al., 2021), M4h, AJE K 43
FA KT e MY A A K R, X
A e A P it 5 KO R RE A OG ., K R
B AT AE YA ) A KB B, AN TR B BT A )
XKW RN T 52 0 it 32 PEAS [, AR BF 5% v s A A
L7/D S R N N 7 g o i R NI R R

SMRAEY A YRR, FBUEY R B A K
AR R, £5 b R I AR W A W) 1 3% 2 A [m] B 3E
I R K ) | T A s g ) A
Y .

T 5= K A S A P AR AW T B PLR A B
FET 55 KRR FE b | BIAE K R A0, £
YIReTEAb K G —E R E LR i HS (M S
PR PGF-,2007 5 5K SCIHAF,2020) o #LAh, —%E
P B T B BOK W 2 A Y 7 A WA i 128U 3
BN ( Tombesi et al., 2018; Turgut-Kara et al.,
2020) , 34 52 A ) T 5 BOK B A 5 i sz v
( Ramfrez et al., 2015) , Wang F1 Zhou(2021) W 5%
PR T 5L RE B R A W S I KO BR R Y AR )
A R PR T BRI S A Y X R K
fif 244 . Elcan Fl Pezeshki( 2002 ) i 53 %& B /K
WA LU MW TE S 9T 2 AR BT R
WK RE S S A X T BB T 2 1k AR, AR
FEHIF AR B KM —T A0 B 25 4L, 7T RE 2 5 1]
TR TR R A, DT 5 T K Y
feHEAER]

32 h kAR FAE Y M F- T AN E E
XE

AWTEIN R, S A KOG 2R S AW ) b b 28
Jo & (Niklas, 2004; EIR[F%,2020) , 2R, A<HF
GE RO T i A 2 b R Y b B - T A Y R
AR KRG IR [E], AT RE S /K 43 B (] 57 J52 14
A BRERE T AEP I S A KOG R, MR A A 0 I
FBIA N, 27K 3 ik PR 32 SRR ) R - I, A )
S EZ YR SRR (U, 2017)
SR, Hh HU T R R R A Y =4I, R RERS
TN A B K B R el LA KO SR A AR R A
K ERH TRl g5 8 8 2 AW a0 i,
PRI, 74 o eb 1 970 Ok ol 5 228 He 36 0 34 B8 9 R 4% %
THL Eb M T AR TR AR, AN
FER I AET 5B =K Z5 A T A b Aol L A1 S8 Ao B
] Tt b A= E 0 43 T, BAh Sk A L A b B fi
L5210 N B 7/ 1 B o LTV 2 7 RS S EE s oy s L N
FEAUP R AR Py b R R AR E R A B OC R
RN EHR AR (Yang et al., 2010) . AW T
A A Y 45 R — B B - T B R AR AR
SRR G R, RUII R TP AT BB B A B0 0y R A
A SR W 157 7K 3 S BT P R R



2286 OO0 MW 43 &
T3 AEKSLETHRM(E)FARMF(N) T - EAEMENRHRERKXR
Table 3 Allometric growth relationship between belowground biomass and aboveground biomass of exotic species ( E)
and native species ( N) under different water treatments

KO AR PR \ T

Yikh Water Sample  A¥L M KOF EaE HE K eI

Species p -~ P Slope (95% CI) Intercept (95% CI) Growth
treatment number R -1 type

A Hi A N WST 92 0.556  <0.001  0.854 8(0.743 9,0.9823)B  0.334 0(0.1859,0.482 1) 0.027 A
ARRF E WST 95 0.867  <0.001  1.056 7(0.980 3,1.139 0)A  0.504 3(0.422 3,0.586 4) 0.148 I
AR FEEEIE CK 69 0.733  <0.001  0.891 7(0.786 4,1.011 1)a  0.425 7(0.298 9,0.552 4) 0.073 I
Markfh KE-TE1-D 52 0.781  <0.001 1.016 8(0.890 6,1.161 0)a  0.503 1(0.354 4,0.651 7) 0.802 I
N+E  THR-K#ED-1 66 0.573  <0.001  0.850 0(0.722 6,1.000 0)b  0.235 3(0.071 0,0.399 6) 0.050 A
FREERIE CK 34 0.609  <0.001 0.864 0(0.691 0,1.080 2)Aa  0.437 3(0.184 4,0.690 2) 0.194 I
AN KE-TFHRI-D 25 0.714  <0.001  0.830 9(0.661 1,1.044 3)Aa  0.3327(0.117 4,0.547 9) 0.108 I
THR-K#ED-1 33 0.500  <0.001 0.8132(0.629 5,1.050 5)Ba  0.173 1(-0.091 8,0.438 1) 0.111 I
FREEEE CK 35 0.899  <0.001 1.007 8(0.900 7,1.127 7)Aab  0.479 6(0.374 4,0.584 8) 0.889 I

SRkFE KEE-TRI-D 27 0.879  <0.001 1.179 6(1.0229,1.360 4)Aa  0.644 0(0.462 7,0.825 2) 0.025 A
TE-/K#ED-T 33 0.776  <0.001  0.929 0(0.781 9,1.103 7)Ab  0.339 3(0.161 8,0.516 8) 0.392 I

T PLRARRFR GG 1.0 225 85, WST.

KA B, A, AR SER(P,<0.05); L ZFdERKER(P,>0.05),

RIRVING T F TR ARl A Bl e AR TR K 43 A B R AT 825 22 57 (P<0.05) , AR S TR AHRIK 53 T Ak R A Rl 0 3%

%5t (P<0.05)

Note: P, indicates significant difference between the estimated model slope and theoretical value 1.0. WST. Water sequential treatment;

A. Allometric relationship (P,< 0.05) ; L. Isometric relationship ( P >0.05). Different lowercase letters indicate that the exotic or native

species has significant differences among different water treatments (P<0.05) , and different uppercase letters indicate significant differences

between exotic and native species under the same water treatment ( P<0.05).

33MAENMERESMERKBAED A
B

ESL7/b i WSR2 R 6 0 TR A 1 S YN 7 875
S WAV R A0 A 0 i T ) ] 8 M 32 B AR /NI
SR, BN Ay S UL T 98 5 T A 0 A 4 ) S 3 OC
R TR T BRI R/ NS e B o 2
FLIE 4 ] ¥ ( Weiner, 2004) , 2 [7 B FH B 7 22
R A A PR o 3 R AT A AT, R A B SRR —
S H DL S 35 B Ok ff R ) A W i 3 TE T
Ak, AHSR DR R ) ) S 1 OC R 2 B 2R KB
BomiAz Ak, B LLEE T 24 A K o B i) S5 3 o A e
AT REA AR 43 B 772X (Li et al., 2013; Wang &
Zhou, 2021) , PRI, 5 3 5 5 19 AT 98 02 3R W0 AT 98
P45Vt 5 A BT i B Sl BT 45 2R 5 Oy 2593
Br& /A —2 Y R 8 ( Wang & Zhou, 2021)

AHFFE K B, T 5 7K o A B A A ) 1 AR A
Wy AR H e b R — M b AR G &R G S 4

B, M7 — T 520 PR AR AR A s e, 3 B B 7
LTS AT A — B, T REXR
B AT S SR WL T 7 ) AR, DU 35 B T R - oK Ak
PEREIA S 1 AR W 0 T A0 2 00 T 9, S5 R
RN FE R B B i 25 53 BRiE S T H A IE
PRI R BT AR A LR R AR Ak, A L
2T, K T A B b R K X AR S R R
M /N i 2 K B B T A A T R A xR
B AR E AR P A
3.4 AP SRMRBETEENESR

AT AT L 2 Y n] 58 PR R B S AR R AR PR
b ras A B2, PRI A0 R Aol i AT 98 Ll AR b A T
o (B A HF4F, 2007 ; Kettenring et al., 2016) ,{HA
FETEAN—F & ¥ ( Funk, 2008 ; Hulme, 2008) .
ARTIFFEEE W, A0SR Bh X K 43 e [) S5 1 Ak B
(18 3 17 1 AN A b A O FLRL I T 5 B K X Ak
A ASFIFE W K, T34, SR Tl 55 74 b i e
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Fig. 2 Allometric growth relationship between belowground biomass and aboveground biomass of native

and exotic species under different water treatments

K 53 % A P 8 Wi IO A A 22 S, 3R BLAE S F) 31 B8
T AR EE W) A ) o BRI, {ETE XS BRAL B
B 3w W A Wy e R BT BE R e 1 R 40 Ak
( Master-of-some ) ” B SR W% | BN 7E & B 338 T & 4
RARKWE T AEAR R G T B LR Y 1 J 25 5 v %
i ( Kaufman & Smouse, 2001) . X 0] fg i1 T X H&
Qb B ) IR B 2% A 3 A B A K BB R A S A R R
FOEMAERE 1, ML T, AMA AT B
HE5EE b, I HLAE PR Fefr K 43 B ] S o v A 3T DR R
e R AR W U I AR b AR R R AL AR 1Y g
J18cE Al BB —Fh 3 A" ( Jack-of-all-trade ) 7 [ 5
1% ( Richards et al., 2006) , RN 7E S 4 A 2088 T £ 9
i HORE G TR (IR T A R AR i R B
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