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Effects of water redistribution by a rhizomatous clonal plant Leymus chinensis on

plant community in Mu Us Sandland
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Abstract: The primary ecological features in Mu Us Sandland are the sand substrate and the resulting high habitat
heterogeneity. Clonal plants,leveraging their clonal characteristics, successfully adapt to highly heterogeneous habitats and
consistently play a significant role in the local plant community. Clonal plant can redistribute resources including water and
nutrient in horizontal space, and these redistributed resources can also be used by its neighbors. Leymus secalinus, a
rhizomatous clonal plant,is one of the dominant plant species in Mu Us Sandyland , which clone fragments usually occupy a
larger area and across different habits. Through clonal integration, L. secalinus can transfer resources from the resources-rich
habitat patches to the resources-poor habitat patches, which may promote the growth of its neighbors, and then affect the
structure and function of the entire plant community. But there is still little direct experimental evidence. This study

conducted a controlled field experiment to determine the influence of L. secalinus on plant community structure and function
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under treatments of water addition and rhizome severing. Twenty-four quadrat pairs, consisted of a treated quadrat and an
adjacent connected quadrat, were set up in the plant community of L. secalinus as the dominant species, and all treated
quadrats were assigned to one of four treatments in a factorial design with water addition (water addition, control ) and
rthizome severing ( severing, connecting) in this study. We tested the hypothesized that the rhizomatous clonal plant
L. secalinus may have an impact on the growth of its neighboring plants, which in turn may have an impact on the
composition and functionality of the plant community ,based on mechanisms related to resources redistribution. Our findings
demonstrated that the addition of water significantly increased aboveground biomass of other plants in the treated quadrat as
well as that in the connected quadrat,as well as the total aboveground biomass of plants in the connected quadrat, without
cutting off the rhizomes which connect the ramets of L. chinensis in the two adjacent quadrats. Nonetheless, when these
rhizomes were severed , water addition enhanced aboveground biomass in the treated quadrat but did not significantly affect
biomass or its distribution in the connected quadrat. These results confirmed our hypotheses,that plant clonality has a direct
impact on the structure and function of plant communities. As a result,clonal plants may be crucial to vegetation restoration
and stability maintenance in Mu Us Sandland. Future research should focus on how plant clonality influences resource

reallocation mechanisms and the ecological impacts of plant clonality on plant communities and ecosystems.
Key Words: plant clonality; clonal integration; redistribution of resources; plant community
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Table 1 Effects of water addition and rhizome severing treatments on the plant traits

Jib B J5 . "
ik T v S M
Plant traits AB of L. secalinus treatment ( W) treatment (S) WS
in treated quadrat
F P F P F P F P
HEAERE DT WG 5.119 0.045 0.757 0.403 0.626 0.446 0.204 0.66
In the connected quadrat % H b= P 4.479 0.058 0.716 0.416 0.645 0.439 0.025 0.876
HE AP T A 14.21 0.003 5.521 0.039 0.777 0.397 6.651 0.026
S AR 36.334  <0.001 3.839 0.076 0.11 0.747 7.778 0.018
Wb 0.684 0.426 1.371 0.266 0.002 0.967 3.037 0.109
Simpson 154X 7.219 0.021 0.611 0.451 0.054 0.821 4.486 0.058
Shannon-wiener 641 7.517 0.019 0.002 0.963 0.148 0.708 3.909 0.074
Pielou 84 9.541 0.010 1.897 0.196 0.008 0.932  .770 0.399
FEJ5 % S FAEY R 16.445 0.002 5.41 0.04 0.134 0.721 2.278 0.159
In the quadrat pair A [ 20.982 0.001 0.208 0.657 0.708 0.418 0.006 0.938
Hopry i 1A 4y 3.444 0.09 7.302 0.021 0.004 0.953 2.416 0.148

AB:Hi EAEW)H Aboveground biomass ; AbEIAE 7 i B sth_ b Az i A A BE AB of L. secalinus in the treated quadrat as covariate

x2 QEHEFEEEREFEDEREXE
Table 2 Correlation between plant traits in treated quadrat and which in connected quadrat

FEFZFETS In connected quadrat

SIS AR g s R 1 HoAb Ay
I secalinus AB o'f AB of oth'er Total AB Species richness
L. secalinus plant species

CwW R A 0.822 0.923 0.718 0.866 -0.785
oA AE Y b AR -0.004 -0.219 0.16 -0.088 0.827
YyRh 5 g 0.467 0.658 0.342 0.557 -0.985 *

CWo R LA g 0.998 ** 0.984 * 0.07 0.873 0.362
AT Py, b Ay i 0.579 0.607 0.849 0.85 -0.519
/L STy 0.312 0.341 -0.577 0.07 0.953"

NCW R AR 0.511 0.197 0.959* 0.975* 0.934
HAbAR Y - A -0.502 -0.714 0.212 0.122 0.13
LR -0.746 -0.827 0.198 0.095 0.477

NCWO WA R 0.897 0.864 0.391 0.708 -0.634
AR Y b AR 0.896 0.861 0.376 0.695 -0.647
YRR 0.577 0.646 0.881 0.953" 0.346

CW . JJWr 34 7K Zb B Rhizome severing with water addition treatment; CWO; 3] B A 34 7K 4 # Rhizome severing without water addition treatments;
NCW . R YIH; 384 7K 4b P Rhizome connecting with water addition treatment; NCWO: /N H] i /R 3% 7K 4k ¥ Rhizome connecting without water addition
treatment; * | % 430538 22 55 B ME P<0.05 ,P<0.01

DIWrHR R AL BT 3K Ak P 25 g 1 A BEAE D7 R At Ry 3t b A e AR AR e T AR R T R A
Wk R b AR e A AR P b A W R AT R AN DI IR 2R BT KA B AR = T AR B DT
FIESRETT B HAR R Yy 2R e | BRI T3 A D vh o R il L A= i (151 3) o SUKAR BT, DI AR 25 B 3%
REARR 1 e A 5 P AR A 3t b A i | DA A SRR D7 A R D7 (9 M b A= W s AR AR BER  DTIRTAR 25
A BT b P D7 FIZE R 7 Al b A= i SR BE R AT i (1 3)

XHRETT XTI, AN () A BE AT T %k B A e R e A U B B0 38 25 5 (A AN VIR AL B 10K
FHIN T AT A AR 3 AR (P 4) o AFIAEET A BRAE DT FIEHAE T 4 5 B2 46 £ Simpson 1
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Fig.2 Effect of water addition on plant traits in connected quadrat under rhizome severing and connecting treatments
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RS G ) DT S5 B X0 7K 93 B IRAE T SRR D7 ] B9 8 o BF9R 4 3R v S DDA 2540 BT 10K 8 4 v 1 i
PR R S AR R K o AR BRRE DT W e e B 1A Ty b 53— T, S AE AR R B K H
5 TR R S Pl e T ) - K S g Bt 44034l A A A P it = 43 B K 0 O L R AR Y Y
K53 AT RN 7K A BE I AK AT AR T3 v, ASBFGE B /K AR BN RN DI AR 2540 I 25 g vy 1 i A U7
HOHABRE Y A b W o AR P AR 1) B R 5 P I A i 2o e (R0 7K O AE — RE REE b U R (4 A SR AE
P AR, DATITIE S 1 4B 5 B I S B0 7K 437K 125 [R5 e 9 & 2

S RREAE ) 0 B IR P53 T D) RE RE RS B 3 al (A 42 b 5 e AR T s B 454 5 D) g, B B 0 AR A S R )
X TRELRIDHGX RS SRS RSE, B 5, BEREUE BUE BV Az 555 b R HE BT IR (A% K o3 FI R 4 B
W) (25 ()43 A, SR ARAFRG T 52 SRS 1)+ SRR R R I = RO, A 0 R 7K o R FH RIS 0 Wl 00 AT
g, S UIW AL FEAH H , 3K AL BRAE A R e A A 5 A s B AR e R B T AR T AR )
Mo AR TS 1R RE T X S AR i R R X K o B R BC DO R, S e 1 RIS I 0
S BTPES3AR B7K 3 BRI R IR . O TEREIE RUEE b B3N 1 SeBEAE ) S ARSI TE RGN B35
BT, RERS B T T R A B 5 S Aol A A B 7 2 B2, B A X e T 2 0y ik o A A Jm 7 A S 01
TE—MFFEAE ) e BT N T2 FCRE P8 S5 A i s 52 36 vh | A0 S R PR I 55 1 1R vh D3 9 1l | A=y ik
i TARL SR A i ARERSE R SE RS Z AR, B K 4 FE AR IO RE B T eV b A A ) B
(1 b2 AR TR R S AR SO A, G S e Sy S N G A T N - R A A
1, 5 A ) 14 9 P43 T 8 0 30 T LS e R R v 0 9 00 o A3, DT ISR TR 0 O s

T e EPELERE I AR S R G b VR 143 i 35, ELX R PR IAEAS [A) i 1 9 N AR 28 R e h W AF 7E 25
ST Wilsey' ™ FEAR M) s W MR IR A8 R G A 7 0 RS AR IE R A BRI T A e 2 A W R AIE T
h O TR Yu B NS RFSE R B UIWTRE 7 A1 56 (Hedysarum laeve ) VIR Z5 3% 45 08 25 52 0 v Hb 7
YRR ORI AR . AT D ARG DU T, SERE s G X R S AR R b AR s R
APyt b AE Y i BT 2 0 (EIG G 0T, seRe e & 4 VR 1Y S b AR e A A )
AR, X R WIRE ) vE R XTI VR S5 AR AN RE IS AN 5 S A ) AR SRR B UDAE DG | 3 32 B IR 45 A
SR

EARM I AN 6] 052 , DD W i A 2R A BEAS B0 2 4 5 (%) i P R I I 8 355 s VT T 55 7K 43
b3 AZ BAE A ASON 4 T v HA AR Py b | A= ) LSk - AR i 2 A SORT Simpson 48 45CFT Shnnon
—wiener fE LA —E M EAEM (R 1) . X ATREAY A P, — & Sk Gt Jr S 00 R 12 1 55 K 7T RE X6
SR AR AR RSN, S ORI B DT MR B T A R S HEAT T R AR ZE D B AL B X AR —E R BT RE
AR T SCBR AL PR ARCR . 55— B PR T BB 5 i 75 1% 72 B 3% 5 FR.JT ( Integrated Physiological Unit) B9 R/NE
Ko FURERE G HAITIETR O REAE Y 1Y e FE M 2% v BRAS EA T HE UEURE B 1 AR BB T, B ORI B R )RR S 1
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