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Intraclonal spatial division of labour in two stoloniferous plants with different

branching type in response to reciprocal patchiness of resources
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Abstract:Plants’ environments with reciprocal patchiness of resources, in which the availability of two resources such as light
and soil nutrients are patchily distributed in horizontal space and negatively corrected in each patch, are common in many
ecosystems. Intraclonal spatial division of labour of Fragaria vesca and Lysimachia christinae with different branching type,
growing in the transitional belt between the Qing-zang Plateau and the Sichuan Basin, Southwest China. was investigated in
response to the reciprocal patchiness of resources. The results indicate that biomass and number of ramets in the proximal
clonal part, the disdtal clonal part and whole clonal fragment significantly increased in the resource heterogeneity treatments
(III, IV ), compared with in resources homogeneity treatments (I,H1). The distal ramets growing in the treatment with low
light and high nutrient allocated more biomass to the below~ground as connected to the proximal ramets growing in high light |
and low nutrient than as connected to the proximal ramets growing in low light and high nutrient. The distal ramets growing in
the treatment with high light and low nutrient allocated more biomass to the above-ground as connected to the proximal ramets

growing in low light and high nutrient than as connected to the proximal ramets growing in high light and low nutrient. The
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proximal ramets growing in the treatment with high light and low nutrient allocated more biomass to the above-ground as
connected to the distal ramets growing in low light and high nutrient than as connected to the distal ramets growing in high
light and low nutrient. By intraclonal spatial diviston of labour, clonal plants, such as F. wesca and L. christinue, may be able
to exploit heterogeneous resaurces supply efficiently and mitigate the stress caused by reciprocal patchiness of resources.

Key words :clonal plants; Fragaria vesca; intraclonal spatial division of labaur; Lysimachia christinae; reciprocal patchiness of

resgurces
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HE AN —THRENEREETM L ERS/ KR Z  5ZHFMERACEAREM LR/ KSFEEE T,

EFEEY R IR T E KA E R S BEE B RFIL (specialization for scarcity)” , B MM EHE BT W
RNBRAZHTRBEXAR 2 SN ETHFSFKFEANELETABEGF R RN K TEBE A AEE S YRGB8
ANERATMEE S R EXNR AR LIRS FMKSERZE G, FH k) s S b A e A ./
Bles, BEMSFEHEIEEY, TR UNEERRLHRLEERBANLFRE. SEHFPEEHAL S RETEER
ATEH--FRN, BYEARBEFEMN R PRRA G REERNERERE N TARBRER RS D RS R E
FERHURE R, TLLEN TR FTAREFERFEFERER DB AR EARKMERU), SR KR T EEAY R
KEHMEERES R LEETRIBRFHROERT T RRGERE ST BAKESEDY, Bit.Rl— Stk g
B EEZIRUELETARNERBEROMN TP FA-EZHEM AR RE SN AB Ty E28% 8. AL
TR E R RS T ST HE AR AWM RRESOER T . THEN SESRIHNERER
[] ) BEBR WP L 43 Bk A BE R 4 B BT BE &2 4 88 B 4% 1L (specialization for abundance)”, B 48 Xt 28 50 AE 4 3 38 1] 1R i 5 B8 0T I8 5 28
BEMHS AEEYHE KA FRECERRAETRERGAFANRERERA. EW LR R T A R
KHRE B HERETRRBER AL . AR EFEEMNS BN & L O

HFEAEERBSESN) A IBEFIVRBAB LSRR KABEESL. SEEZE. D HYHREE. BEBET4F
B XMER EX—HMEAERKFIFENTEEAY], £FE HYEMUBRE N . 720 MK B S RRES
MRS EFA AR EEYRE T RS AR EAH O RBY P RS ENERERERE . UFR AR KRR Y
AHETERELFES (Fragaria vesca ) ML B & (Lysimachia christinae) BRI & S R4 TFTERSCBFES T EH L
BN AUEELTRE (DSSHTETHEARERANEABERIVERESHHEL M ETRARBRINE LB
BERTHRBREHTHACEER(NEYEMIKEOEFTEL? OS5RAFEE&HHAL . FEEEG TERASERET A4
MEHREMFEFERERBMESL. BRERET 4L
1 WRNBHARAE
1.1 HEPF

FF B & (Fragaria vesca) REGTM H R R —FR/ DS EETE A —HKAHH KRERGHEL AT 3RS
AR, HHEAWER—-EREE HEESEETE LN - REIMNEREE REEE. M50 94 K — B
L RS E ERERTRAREEFENEYE S 5BBN MMM AT ENERERITEZOR SR, W K55, i
BABESR . LG 82 KE (sympodial braching) ¥ EHBENERE. ZRHRESH PN HFHA G . HB FH. =8
AR M EETFRAFHDED,

i B | (Lysimachia christinae) RIRBAPBKER B — B/ W BFELEAR, b4 BEIEHEREE, ER .
ERBFENEM, R 20~60em, Y 5EMEMN L ERBMN . ZENTRLERAFAZHTEMR, 75 5 2 # % (monopodial
branching). ZM o HEE K] 8 . W) HRM Bl W L. BB R R ILE . SH, 24 T 0B 358 5H 8 4
MM T e H A FRATE 2300mb
1.2 B o L

RS ETEREREHERVEYRERER. EUTHRNZHLEER LBATEEE . LERR . KB ILHXS
Lo P A TR i 1L 5 1L fik , BB DU )| 4 BV IR T 29 30km X RIS R 1800m . SBELBFH THW EB3HTH L KFE KD
BIRTHAMZ BN " RO RESIRELEHER EREK FTEEET.RES “EHHRE " HELHE KR
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1600~2000mm, BB SC. ESXHHBE SYL . aEL. W TIBERERE ERAKELEMERNM P HEZMEE L,
L) S #508  IK H + FE 4 o R
1.3 L&t

2002 F 6 H . EHMIHE —FHAMBEARTEMORRE T HHABATEREY, B ESEMAKTFARRZ ZE 1) 1HE M
(Machilus sichuanensis) HIFFH B (Acer faiﬂfpifnﬁum)%siz 6 MEBEYTEREEMY B REAR . B BERESZ L
B THFEFENTH . REECININREARFI I RIMHEIGEHNAERFER . KRR ESER SRR RS &, 5 —
A I R g 305 0 4 K

XS HRMETORFEFRATR REBEIEIKMBETR . BEMBSH R 1o, lm F 0. 15m ¥rith . 8/ F
— BRI AR KB A YRR AR, ARSI RS ED RTINS, T —ANsH. TR
TR B A B8R R 3. 0cm o L FL 7 4 A0 38 < 78 71 58 T 0 23 18] TR) R Ak BB o, 40 1 4 R e 4 S0 o LI O e J b 3L
(D H A4 8 D ; 72T A BT 0 A9 25 (815 BR 1 40 28 AP L S8 A9 30T 6 05 30 43 Bk 20 S80S % 78 7 A B 6 IS 2% b 38 CTTD)
R BERAEAEFNEETSHFLEIVIE D, BXEEAEN 100K ER BRBEEN 0% ML, B4 &4
28R 3000 ml By B FR M (3% CO(NH,,» 3% KH PO &7 4 &A% 0 7 0 8 5% 7 » 70 M AR IF IR BR A7k . SC IR BAIA] , 48 AT A B9
e B BB A, LURIEAK T AR ETERKAERR., B Py iR, SRR AT EHNET, X
LHE BB AENG. S 4EE AN ER . NRIEFAANLBALESFRE FHEAEYHREERAR. ke G55
BEGH IR TBET THAS 4 FMEE. TBMA 200247 10HBOH 10 LR . BFET 8128,

20025 7T HEFEB LR EE TR ILEYE R B RN Q800m) RE 6 M EBESMY, KA B 8T, 5455
B W (Duchesnea indica ) MR/ (Plantago asiatica) % ,iX 6 TR EDEERLY LRI AR .G ELH 84
B ER TR, RERERPRLE, KB FHE R A KL 4. 0~4.5em B, LWM 20028 A1 HF 105 1 HE&E
HAOFET 8 MER.
1.4 ERAEESH

LRME B RERE A E LI AR TRAEFAFODEER S MBI R SE ] LB FRET ., Wika .3+
B 51 B 3o AL 0 O 0 R 4 BT 7 A B9 R BRSO A BR S I T SR R SR B 4 4 AR LRI R ZE L AR R 4 AN ER 4R L 7E 70 C
TR PR 54 b BR S A BE 4 (0. 0001 B e A IR R P RE B AR ER S BF ST MO E B . 3R /H One-way ANOVA X i 12 | 3 93
MTUREANTRE R B YR PRSI E #1447, 35 Al Duncan 8 % 1 {834 17 25 8 1 8% (SPSS 1999) .
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Fig.1 Schematic representation of the experimental design
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Eiﬂi&?ﬁﬁfr};ﬁ?iﬁﬁﬁ%ﬁﬁ%#?ﬂﬁﬁ%ﬁﬁr%—lﬁﬁ % JE % 3% &b B (IV) There were four treatments including: two
6 57 B9 3L 3 7 BR AR AR o 2 2 B B BRI B0 ST R A pk L, T interconnected ramets are under low light and high nutrient
DPEEZHEYBINB LB (B D HERERAEBEFLIET conditions (D), two interconnected ramets are under high light and
HY T 9 5 B o 5 55 TR0 G IR 0 ST O 2 R A A BE BB Y6 low nutrient conditions (1), the proximal ramet (P) of the clonal
FHERIHR.EMNSREENEWEI M 30 (E 3), FY fragment is subject to low light and high nutrient conditions and the
BUEBAERTIERDHRITT, T X — KT E 8% distal ramet (D) to high light and low nutrient conditions (1T1) and
FELFRA M, &£ ﬁ&{&jﬁﬁﬁ%#?ﬂ@i&%ﬁﬁk E S the proximal ramet of the clonal fragment is subject to high light and
16 7% B 3 388 40 Bk 4E 5 L A ISBIEEEU%%E%E{IE%%H T4y low nutrient conditions and the distal ramet to low light and high
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3 W Fragaria vesca Lysimachia christinae
15— A 55 W B AR B b L I R T R R A R 7 :

AR ESEN EE RO E RN R B EER 4 (B)
PO L S B T B SR A S I 4 B 4 4 TR RO FR A R o -
HRENE 3 RSO P ST 5 B RS R M A % | )
(o) 7 75 LA 136 R O SE B 096 4 K A LR B A P 5 £ g A S T
i, A FE SRR AT, T R Y, 4 T 7E N R BER P A = YR Biomass(g)
EEARBIC T LA ER ATAR T RBRReA B
F ORI i R A ), o

5 %% I8 A %5 8] ) B gk 1R AR BL, X B B AR RN O BR Y iR
MHERKREFRRFERESRKAGT B . w8 TRERBRVE
KRB FRMAE 2>, XA T FBEDHE ]8R
4 THERWNEILFAE. Evans & Whitney X Hydrocotvie
bonariensis AR AZ I HIRFAER T K EE PO BEFHTH
SERSIEK S (RO M E Ty kA E S, JE Ko G A B
A #k B9 AR uf b B K T VD B R R A R K A (B A B S
PR IAR S LY, Stuefer M Yu SENK SRR X HEIR
BEREASEFRERTAUNEYRIESERS. Bk 2R
S BNEFRKENTEE R Y RIEIHEITEFLHER
ERRZ— oy BRAR B b /3R B IR T BE A 4 46 0T LA A R R x
Mk /T RHEREBENEDEMAM R FIRCI., EHE
FAMESTYPHHESE S FEBNIREME>HRETE
YEIREMTEETI T MAEBFETIREEN I ENL (E
3. BAh, BT IR AR IRES F (A 4R ) X BT PR K - RO B 28k B S
AaHIMERLHA —FE2E. HTHEXESBEURHEXH
REFEORK . BEREHEMERBBESO MM EFRERS
BEURHEXHRVBEGIHER. T ERUENHREN
A #8415 ] BE R WA 5 RE A 4 Xt b b HI BT B8R B3R EX . Hartnert
& Bazzaz X3 El R X H K Solidago canadensis B R XA . Y
G ETFHREBEET S. canadensis 5T S5E K FEBE LM T 4
mAHES . HASERBERT Y 20% ) 5de Kroon X HEYE
B Carex hirta R R . S 5K ENFHZ 05 HAHEN,
ERTFASMUNBF R TOARBU KT ERSTERES, T
T, B 5 R WAL 1 ) e i 3R XoF T KL % 1 Y RT SB P R S B 40 bk T B
Feib 058 3 5B, ek v] LLGE ik 2 hn o B B9 7 6 8 Aok 1
bzt CO, A0 YEYE 17 59 K E 38 2 8 0 4R X3 7K 430 3% 49 B9 Wi
FlEE R MG T HEMER. AR REERTFESE
it BT UR TR B A5 4 /Y K 25 T 28 4 A0 AR 3 TF 48 M O SO 43 Bk 9 Th Bk
Wi, RS TREREBRPFRIHAN RS HRER Y
W, (HEREREE—CBE L EFRHF RETEHFERN T
B R A B,

HEENIREREFHE RSN S EHEAE LN
AAFASERENHRNERNEEY . EMNNEREERKT Hhig
S HBAL AR ENTHEAREIHETTESLT TEARMFELE
P2 R IR PRV IR 1800m 4b , BFAME R W B A H iR
HHBEEF PR EZEENIRAENRBEETEER KD

|
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Fig, 2 DBiomass and aumber of ramets (Mean + S, E)of Fragaria
vesca and Lysimachia christinze under four different trcatments

& BB KPR RS L B KSR A B 38 I o R A AT R 4
B 4 4 B A0 4 Bk 3 TLRE A B Y AR 1 B 0 Bk R A o RS 4 o A O
WorZ /s XTI o e 5 RO ] D B o B 59 KO EE B fa]
P=0.00 EERARE: WTHREFB .EAEXEFEBKER
EEEP=005 [ EZFADE; LBELERE 1 The dotted and
apen horizontal bars stand for the proximal part and the distal part;
Biomass and number of ramets for whole clonal fragment is the sum
of the pl:ﬂximal part and the distal part; For the proximal part and
the distal part, separately, horizontal bars sharing the same
lowercase letter are not significantly different at P=0. 05; For the
whole clona! fragment. horizontal bars sharing the same capital

letter within parentheses are not different at P =10. 05; Treatmenrts

are coded as in Fig. 1
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Fig. 3 Ratio of root to shoot (Mean+ 8. E)of Fragaria vesca and
Lystmachia christinae under four different treatments

B R R 2K R RO B KO R 4 ) R O e o T 40 0 3 R 4
RREL: M TEMRMNEREL  RAR/NEFHMKEHERE
P=0.05 EERARFE ML EEAE 1 The dotted and open
horizental hars stand for the proximal part and the distal par1; For
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sharing the same lowercase letter are not significantly different at P

= (h 05 Treatments are coded as in Fig 1
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