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WE X R B TS AR B % B ( Kobresia humilis ) BeBR AP HR A BRI MR 3 M ERM AR TN BR EVEBEREATER AR
FER R MBCR B AL BRIR) L B 1 B BT TR PR LT 1999 £ 2 2001 FEFTERFRGLREEGAESR
GEMGBEEEANET, RERRERE 4 MHBCRE KT, BRERBEA JaFPREETRERERERRF KK
BRI RN BEER(Foe > Fou,p<0.05), MATHHRASE LR EOH EERDULEHRDE 4
AMERTE3a PRERUBEER (Fiuu < Fouos p>0.05), SRMARN 57.1%; SHFEN, 2k HMSKRNMERESE
ERE 0% U LWHERZFZEEZR IS I FENLBRPERTELZRBBEER (Fue > Foos,p <0.05) BHBEE 3 FHY,
B A HOREREEEEERAMRE D FI N 42% 100% F 100% . HRERBRESRE ML 5Bk
> HR AT > FERREIRE A Bk > ARk H TR . BONARM AR RBERSCRER TR EE R, ERBGE 1.5 2 f158 3 &,
TRERESHAAEEEFNEREMDI A 42% 71% M 85%, XA REHEY RS EREK . FES EHATHEBRE
WHRERHCREABEAZAHNEREAR, EAEEFERNERLAERKER D, SRR B AL HRE R, M E R
FEALHRIE] A 25 5 AT BB SE  BUTE A MR AN ) Bk M BT 2 WK, UG BRTE R AR IR WK o RO BE AS B W IR 04 A X A S L 1B KRR 4 B
ah R TE SR B R pE B W R, XA RIS R SR B IR S B W B R RN, IR RS A Bk
BR>DHABRR > BERBER"NERRMER, RERESRMNATREMAY SR ERRNELN.

FER Y SREE AL REE
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Hierarchical responses to grazing defoliation in a clonal plant Kobresia humilis

ZHU Zhi-Hong', WANG Gang’, WANG Xiao-An' (1. College of Life Science, Shaanai Normal University, Xi’an TL0062; 2 State Key
Laboratory of Arid Agroecology , Lanzhou University , Lanzhou 730000, China) . Acta Ecologica Sinica ,2006,26(1) : 281 ~ 290.

Abstract : The physiological integration of physically connected ramets may modify phenotypic plasticity and result in differences in
plastic responses among hierarchical levels of clonal plants. In order to demonstrate the hierarchical responses to natural selection
in clonal plants, we conducted a study to investigate the variances in the life history traits among grazing treatments and among
hierarchical levels of clonal plant Kobresia humilis in an alpine meadow from 1999 to 2001. Our study site was located at the
Haibei Alpine Meadow Research Station in Menyuan County, Qinghai Province, China. A fenced Tibetan sheep pasture, which
was divided into four grazing pressures of ungrazed control, light grazing, moderate grazing and heavy grazing, was established in
1998 . Three levels of modular hierarchy are genet level, ramet fragment level and ramet level in a clone. At the genet hierarchical
level, the number of ramets and leaves per genet differed among grazing treatments for three years ( F(3 s6) > Fy .45, p < 0.05) but
the dead leaf and rament percentages, genet size and reproductive allocation remained constant. Traits differed among grazing
treatments for 42,.9% of all measured traits in the level in whole study period. At the ramet fragment and ramet levels, over 50%
of measured traits differed among grazing treatments in first year and then all of them differed in last year. Differences in

reproductive allocation among grazing treatments at the ramet fragment and ramet levels occurred in the second and last years
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respectively. The number of traits that showed differences among grazing treatments for genet, ramet fragment and ramet
hierarchical level in last year account for42% , 100% and 100% of all measured traits, respectively. These results indicated that
there are different variances of measured traits among grazing treatments for three levels of the modular hierarchy in the clonal plant
K. humilis, The ratio of traits showing differences among grazing treatments is greater at the ramet fragment and ramet levels than
at the genet level, and trait differences among grazing treatments appeared earlier at the ramet fragment and ramet levels than at
the genet level.

Coefficients of variance of measured traits were highest at the ramet level, intermediate at the ramet fragment level and lowest
at the genet level but showed no differences among grazing treatments. Traits showing significant differences in coefficient of
variance among hierarchical levels comprised 42% , 71% and 85% of all measured traits in 1999, 2000 and 2001, respectively.
These results indicate that different grazing intensities did not affect the variances of iraits among hierarchies but lengthening time
of grazing disturbances will gradually enlarge trait variances. Our results showed that the extent of phenotypic variation in the
modular hierarchy of K. humilis is greatest at the ramet level and lowest at the genet level. The model of hierarchical responses to
grazing defoliation may be “ramet level > ramet fragment level > genet level” . In this model, the ramet is a fundamental unit of
functional response and natural selection in the K. humilis modular hierarchy and has greatest phenotypic variation in response to
disturbance, whereas the genet is a relative stable unit in modular hierarchy. Thus we demonstrated the existence of hierarchical
selection in this clonal plant species.

Key words: clonal plant; hierarchical selection; grazing treatments; Kobresia humilis

20 i 42 80 SRR LARY, A1 ¥R I B A HEAFHYBRENEAE Y, B8 28T BEMEM
EHEEFEAMN , HYWHEEILH LB LR Tuomi 1 Vuorisalo™ ™™ $# H B 7 & 15 4 % 4 #% #% (hierarchical
selection) W& , (H X ML G INIRZ B BE . Tuomi F1 Vuorisalo A K 78 F& 4 ) ¥4 /4 % 4% (modular hierarchy) 1 #
AMERETERAFEH L LNEER L, A EDBELAE BB AN RRBERBEERM" . Ekeson
0 Jerling™ 38 tH B B SR BB AR THY P ME"RITH 3 B WR B R, B4 bk (ramet) 4 Bk H- B 58 5%
R F B (ramet fragment or clonal fragment) FIZ ¥k (genet) , B I MERENHH, B, AREFEAHLSEN
HERE,

o T SRR AE Y A A BRI B AR B S I RE S (B 1 R AL T MBS A A R S Rk ¥ L T 48 S N7
EERCY, BARTEMNEERAGLS ARERRERCEREREEY EES RN MG 1
Kays #1 Harper 7E £ £ 4 B & B ( Lolium perence) BEH R PRI , EAF M BRI B EE T, BT E UK #
FRBERE MR ERKTF — TP AT, ERBETE 180d HRB N BRA BB PE . Hartnett X — 1 #
2 ( Solidago canadensis )M ARG BEEE R T HHT RN, FRIUBSH BN EHHEMN 5 B ERWD
FET- BB AR EREFRTHESER" . Kik % X 52 39 B3 (Agrostis stolonifera ) % J& 1 43 4L B B
KB E4NTAFEMEES, FEREHABSTERAHRNERRE . Price ZE XK1 1 7 ( Glechoma
hederacea ) AT EBERIMERAMBARF R, A—REMFA M NEEAIZUTLARMFREET , HBH
BELSBEZED TR —INER N EW KT 77485 % KPR R (Panicum miliaceum )53 Bk F1 B2k Xt
FIRIIER B A SR, R BERITHFAR BN EEER, XEEREAESHLER
BEAFRATHGSREINRNEA AR, EXFENRTFEEMNR? ST RBMMEINRE B TRk
EYFERESR, AN BEATRESEERGAEANER SRR HAET LM IBER N REBREER
[5) , 466 J2 Uk (B4 /N B T 75 2 B0 060 ) A o B 0 ST 0 R, T A R A RO R B (R bR, RAUE R B R,
ARV, ESR SHRAHHER 3 ANSFRERD, ARBRNERUERN YRR, DIELIAER, UEE
B ( Kobresia humilis ) J BRI M &R BT T —T 0 3a MR BHBER, Ntk kA Bk 3 MEREER
THY BRI, 3 EEZBR LT RIEHT TR QB8 E WS 50 7R R AOE ok 248 F R R R
REMRA? QXM ETRAMBE? ORXMINET S HEGRE N BHE X7
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1 XBAE
1.1 FRMR

BREERDEMEERSFELEREEREY™ , I B EF KB (phalanx type) # B (architecture)™ . H
W FRATEER B RS 3 NER. EkmETRBEK S8 A WA R, ZHEEBRN, IBERE,
SRR TR AR EAE B TS F B A F R0 (BRARABE tiller) . B H M L K LI BR A
AR BNEMURERERNYT KARE. IMEREKELXERBBEFEEY S RAREE,
1.2 HRHX B RIFFEHEIR

BT 1998 45 10 A £ 2001 £ 6 A&+ EMERBILHREAE S RGE AL BEREZ 6 N#T,
BT HEEEEILEESEMNITRE KRR ERANRE D, 35 X LUK L B M 3 R0 T I B b
E %R 3200 ~ 3500m, FHM - 1.7C,FHIEKRE 614.8mm,80%E P F 6 ~8 A, FHELE 1162.3mm,
BRAEREAEARTERERL EYHMNLERY, B8F 11 AZZE 5 ARHTHE. BENEYHEA
BB T B R BREREFEAREHR
1.3 ZRRIT5mE

TRRABHERRIT. TBRXAMERERT 1998 F4 A%, BH 5.46hm’ . AR R
R BRI B AR 4 B BOOR B G R SB % H /hm’ ) 43 5129 0.0.2.0.,4.0 F1 8.0(3TH 43 5 LK
PLEEF 1.2.3.4 Fm) , B R A 8B EF ARG HA B SERMBETREK 0% .30% .50%F 0%, +
ERHSSERREARERL, SRXEREHHTT 2 MANHETEE. HEXBRERE, E8 I LH
K i#E5h42 25 ~ 30em ) 3 MEWE KR, FES T ERABILE 10 508 1 i, S ERICENTRAE /K

ATRBEN R, 1998 4F 11 A F B EXNBHER

‘ MEEIDE T 1999 4F F 2001 B 6 ~ 10 A G f7T. X—HWHYERBEREHEDEER. L&
WA GIEFTIEEARE 2B 1 T 0 80 B 20 BR 3 -3 R R A R (R0 R BN FE 38, R LA RIE A F 8 Bt
Re CHHEESA P, BRICERN BB BEMERIFIHERE, IR RERE, W BEZA 15
BZEL ,EALBEXFEILE 3 Bk, BAEMRTH, 09, B THE THRE 70CT 4t 36h, 52 B it HEEKN
SRR BTG Bk A T R PRI A Bkt R AE B (RHE + FFE) (mg) , FRAKUL T 55 20 Bk J 7 0 3 B¢
M EAEYREERESE, AURENGEDBER.

EBFRBEREHWEYEER, AN EHEEEFYHERBRENR, A Inx Imx0.7m K&K Z M E
BT EREE,
1.4 BB

SBRABRAHFERI N EEERRERELLEH, - BRYERT-BEREAR, A TEELNE
BENEREY, B BERAEECIRS ALK, BRI ST RBREANEEITUERE R, FRE
EREFFERAR, K GREAEYBEHTRMAER KR, X TR R EbkRE LR 7R B4k 2 B A —
G- HERE, AR RERTEAGREBERE, ASERPHITEN 10 M2 HiRRRZER, T RN
HEik. Wi, 2B LLROENR R TR BRE N G SR T, R TR R TR NSRBI
B3 (the number of ramets, TNR) . 7 £ 2 #k B 4 ¥ (percentage of flowering ramets, PFR).SET- 48 H 2 ¥
(percentage of dead ramets, PDR) .M #X(the number of leaves, TNL).JET-F H B 4 ¥ (percentage of dead leaves,
PDL) ¥ 15 % 2% 88 5T K/ LA K ¥ 7 43 BC (reproductive allocation, RA)7 M BAMEDEER(DHBRRIE 4
W), RIEX 3N ERBRGEREAEK EHAMERTRERNEL, BEIFTERE:

(1) FH SPSS # One-Way ANOVA B4 EBEHAT 24047, AR X 3 M FRE RN MBUR R F -

(2)% 5 % B (coefficient of variances, CV) 2T SHAFHEMFHEEHHEXRK AT RUNE, 7T AR
BHREREABNERE. FHATEHROERRZKICY = (RHEE/THE) x 100% ], R A One-Way
ANOVA BF#AT  Z A , 8t 3 MR R R B R/ DA
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(3) A B R M AR S AR B0 AR BE IR B D6 R, 8 S8 T 30 3 B S 45 PR SRR R

SWEI A RESET T ENESEMFEERR, FHHENEZE LR Duncan KAR, SZitaH
B EHAKFRN p<0.05,

2 GREHH
2.1 BUCRONL I SR

FESWER(E D, FERFBBGRENER T, ERZK 3a b BE 50 BEF I $O7E B AL 3 7 R
BEER(Fiose > Foos-p<0.05),EE 1 FH 8.6 ERELEARFEABEER MEZXBRRAET 4
BEARFETHA A ERKDARER SR 4 MERE3a P —EHFXRALEEEZR(Fum < Fouop
>0.05), G M MHARE 57.1%

ABRABR BB BERES L ERE 0% FHHERZBFBEZR, E3FHLERALBEER
(Fiysg > Foossp <0.05); TEEMAHAWBER, B 1ENHAEIGEIBBRELELER B 2EFHKBH
BEER, EOBRABNIRER  EHEIMIPINE2NEIFELABEER., BREIE, ER A
WAk EREE BEZER MRS L 42% .100% 1 100% ., X5 RULH , &M EW4 SR BN ERE
HEARBERNTRALNEFEENBETEER 2R BHNSKZREAAE, ZLRNAEREEZRHH
RIEEBRER A, FES ¥R A B F 2 MR E IR £, T FLAH R MR 78 AL 28 18] 9 25 5 ) 6B 56 ) BL7E 43 B R 43 1k T 2
KEHAEERBR, DXHERRTHERNAE SEUFE, EREERZRTEARALERFHERRE
BEBUN, R AL, MESHRAF RSB NEFR R, TBHER.

F£1 TARYBRENSERERERTAEIEEH ANOVA %
JTable 1 ANOVA for effects of grazing treatments on traits of variously hierarchical levels

‘ 1999 2000 2001
. %g&%(k ﬁﬁ F{& F& F{a
Hierarchical levels Traits P P P
F values F values F values
43 B ¥ The number of ramets ‘ 4.569 0.006 3.029 0.037 5,252 0.003
H-%{ The number of leaves 4.741 0.005 3.615 0.019 5,394 0,002
FAE 5+ 85 H 4 ¥ Percentage of the flowering ramets 0.672 0.573 5.179 0.003 15.39 0.000
F B Genet T4 BEE 3 Percentage of the dead ramets 0,388 0.762 0,042 0,988 0.575 0.634
BT-H A EH S Percentage of the dead leaves 0.416 0.742 0,060 0.981 0.570 0.637
B KN Genet size 1.006 0.439 0.694 0.581 0.896 0.484
¥ 4 BT Reproductive allocation 0.032 0.995 0.860 0.500 2.766 0.111
5B ¥ The number of ramets 6.283 0.000 14.106 0.000 19.408 0.000
% The number of leaves 6.466 0.000 17.291 0.000 18.835 0,000
ﬁ‘ﬁiﬁ'm FFAE45r B E 433 Percentage of the flowering ramets 0,663 0.576 18.291 0.000 38.545 0.000
Ramet fragment FET- 438K H 3 Percentage of the dead ramets 3.762 0.011 0.749 0.532 2.849 0.037
FET-M K H 4 Percentage of the dead leaves 4.080 0.007 0.871 0.456 4.365 0.005
438 Bt K /S The size of a ramet fragment 21.629 0.000 25.550 0.000 14.721 0.000
%7 4 BC Reproductive allocation 2.306 0.067 3,234 0.022 3.962 0.008
¥ The number of leaves 0.285 0.836 6.474 0.000 16.542 0.000
T A Percentage of the dead leaves 3.645 0.013 4,927 0.002 7.805 0.000
4+ % Ramet .
438 K/ Ramet size 97.496 0.000 55.345 0.000 89.968 0.000
b 2i-0d W Reproductive allocation 1,157 0.325 1.527 0.206 3.962 0.008

2.2 M-SR AR R SR

X4 PR 5 R BT 2 R UK AT 1O LA B (L 1), B o A 0 OB A PR R B8 5 R O ST Y
TACH RTINS > SHBRH T > BRI > A0 WY , B4 S RIEAE, M JER B 4
HERAE(Frog > Foos»p <0.05)3 MHORMIZES ABAE 30 FHRBBSRERE N EEE S, HEHR |
MEREZRELH | FRIBEER(£2). M 1999 4E5) 2001 4, BEBCBAE RN, 25 5 B S B2 K Al |
BB E 2 SR BB ER E 4510 429 7191 85% (3 2), B0 Sk MO MU B 3 2 PR B9 25 5 B f
Wt 2R B 1 2 S AR ST BT K, |


http://www.cqvip.com

D000 http://www.cqvip.com]

18 REL F.RERAYERBEI RN SRR 285
i g
g _
?‘g 80 ﬁ'E 100 £ 8 300 b
£ W LA 3 250
e 60 e B 75 b a
W _§ o= ® g 200
g:( E 40 25 50 2 & % 150
| - [ ﬁg 100
¥5 20 ®§ 25 Ei
0 0 g 0
o =4 1 2 gé 5 1 2
Yt
; M B W Structural levels 3
] Q
&h 2 .
®T 200 % 80 _lor ,@-S 200 .
e g Y- b oLt b & ZE
B e 150 5 60 ® i ®F 150 -
# b ﬂ_g W% W @ b
g b L a BE sof o
&KE W00 g 5 40 . 85 B 100 |-
it E # g S @
& s ® 4 20| g?,zs- &E sol 7
Tt e Ty H i w“
H E > #*® °
Wo 0 oo 0 > 0
> 1 2 3 1 2 3 1 2 3 9] 1 2 3
© S5 HZ W Structural levels
A1 TASKRERERERRBHOLEK
Fig.1 Comparison of coefficients of variance of traits between hierarchical levels
£2 TEANEEADHERERRYEMEE ANOVA R
Table 2 ANOVA for effects of hierarchical levels on coefficients of variance of traits
1999 2000 2001
FEAR Traits FE F{& F {8
F values F values p F values P
A1 8% ¥ The number of ramets " 1.766 0.263 2.139 0.213 53.987 0.000
M%7 The number of leaves 15.309 0.001 9.945 0.005 58.580 0.000
FF 254 ¥R H 42 B Percentage of the flowering ramets 3.466 0.114 9,145 0.021 21.800 0,003
FET-4r Bk H 43 ¥ Percentage of the dead ramets 4.040 0.090 8.932 0.022 1.626 0.286
S0 A8 43 ¥ Percentage of the dead leaves 18.515 0.001 8.460 0.009 27.351 0.000
¥4 BT K/ Size of modular unit 0,451 0.651 0.658 0.541 6.420 0.019
T 4> AL Reproductive allocation 49.133 0.000 60.111 0.000 54,513 0.000

2.3 BMHGERESHRES

FEREWESRENENRYER FRERHCRERAHTEEXER (% 3), WA R HX 71

TE BUHOR BE AL B[R] 4 ], A 2 BOBOR BE R

£3 HEBENERERREEML ANOVA X
Table 3 ANOVA for effects of grazing treatments on coefficients of variance of traits

1999 2000 2001
FEAR Traits F{ F{a Fa

F Values F Values F Values P
4+ ¥ The number of ramets 0.039 0.988 0.705 0.303 1.358 0.375
-3 The number of leaves 0.059 0.980 0.612 0.626 0.775 0.540
FFAEST ¥R B 41 ¥ Percentage of the flowering ramets 0.017 0.996 0.612 0.642 0.296 0.828
FET- 4+ ¥K B 4+ ¥ Percentage of the dead ramets 1.534 0.336 0.637 0.630 0.054 0.981
FET- M A B 41 ¥ Percentage of the dead leaves 0.297 0.827 0.432 0.736 0.556 0.659
Hy {4 B TT K/ Size of modular unit 0.050 0.984 0.428 0.738 1.919 0.205
%5 7+ AL Reproductive allocation 0.125 0.827 0.132 0.938 0.125 0.943

2.4 BUBGRE SRV AL

BT B R B R P L 7E R R MOHOR R A 1k, FEAM T AT R B (R 1), 3 # M
A FEHEATRO DT 2 40T U0 (PR 2) , B S0 R BRI 40 Bk M I A0 43k 50 e 5 389 I SR R R 0 T SR A (R
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Fiam9 > Fogssp <0.055 538K AT : Fiy i) > Fogsp <0.05), FFIEDBRE - AR E K | b 18 F152 B2 T 04k 24 ]
EKER,7EX BB PR, otk W8 Tk a4 8RS TM 15 4 30 oot 3 ) s AR AL A A,
(L 43 BRFE TR B 430020 B T B 3 B T 2 3 PR AR (438K« F 3. imm0) > Floos» p < 0.05) , 156 B 180 80K 18 0 9
B BANT W ASET R R BT RN F a0 > Foos»p <0.05) B BRH A BRI K /D (Fs a6y > Fos s
p<0.05)EREHMMAER THELH 30 b, RIS SR H 5 T TE B 3 A i B L E B AR R

(XD, BHSEE, FeRAMER DR BERIK, EHINERBLEANH LR ELR,

200 - 900 [ .
be b
Wy 150 | c b
s&a ab ﬁ‘gﬁoowa
& a &
giloo— @y
300 |
3E ﬁ E
™ 2 30 4 "7 3 3
60 - 20 100
B # A b7
RE b €815 b :ng)75 b
g or . &g T £ 2
@a L a gslo_ §‘6 50
Ry i g i 8
g 20 S&g s&i
ﬁm ®E s K& 25
3 “ *
1 2 3 4 = 2 3 4 R
.. 60 - BE ST ~ 90
§§' S =R§’ b gsé” b
o § b ko g i 8
§§,40 - ab a §§> 30 b b iég) 60 b a
# d a 4 45 |- 7
K g 'ﬁg g
ﬁézo- e sl " 0
& 1 £
R " &
Ba o > 0 B2 o
1 2 3 4 1 2 3 4 1 2 3 4
8 b . 25 2300_ b
ic § b ¥
£, fég”- ngso—
r g
ﬁi @ilof LA :‘églzo-
WE #A a Ry
2r &R 5L o 60
& % 3
0 0 g o
1 2 3 4 1 2 3 4 1 2 3 4
. 60 80 60
§ a ¢ d a a T
BE |2 o a 60 > g T
mEol B a &S 40
%5 8 w s
=G KE 0 g@
§E20— §‘B gkg.zo_
@E. 520 Jﬁ*ﬁ
® 0 0
1 2 3 4 1 2 3 4 1 2 3 4

T Grazing treatemts

B2 BEEMGFHEEERESRRBCREERTHEL

Fig.2 Changes of various traits of modular Merarchy of Kobresia humilis under different grazing intensity
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HTESIRABPHI BB BRRNZ AFEEREQNAMELE(r= -0.220""" ,p =0.000,
n = 1897) , [N It BUAR 5Bk b BT /)N G0 Bk K /INTE T A A B I 5 IR 2) , 0 /0N o A A B ) A e 2
(3R 1), BIBLAT B Bk P 89 43R 46 B BF O ARCAD BB T 8 T /0N, 70 R A0 R 200 E MO A B8 F /0 T A, T o 3 4
REHAMERRNERBLCBE LS,
3 it
3.1 BRI B R R

BEEMAEERNBBRBRERNNERAB SR, LAERE .S EHRERLEAEEH
ERBEREH/D, TR BRI RBREMOAEZ AREBERN TR EARES RN ELBRA N
GIRR > SRR T > BEBR B WA BK > AR A TR IR BT ;5 =, B AR R A A , R R 2 R 0 BB A
DRRFBRA BB RERAH R ER B EEER, MEEERZ RS S, IR EATRD EH
HEAHAHFR T EEEERBREREE, MERTERNEAEL :EH . ERNEREABESRNNER
BEEBRFEROEMMETEL. XEERWEANRIFINER SRABNIRIAERKELEREERE
A1 46 5 X T 00 BRI A, U BE AR R KA IR BT, T4 Bk e R A R B U B O BB . iR, B
RERBALEE M EERERRYTBETN S, SR AR BR K FERE K RO E R
M, BRAKABMIKRBRRTERBR, HFA%ERNERETEER, FitROHEERMES
TBCBCIR BE TE 2% , T A 1 OB V) T 2 i R MR S R B B AR B R

MNFERBPSERBR( R 2: 500k 7 Wi,
3P0 FUBT AR BUARSR O BT R, BR ok LA S, AR M Table 4 Pearson correlation coefficient between coefficients of variance
ROERFHGFREY A BEFEMK(F 4), 8~ 11 hierarchical levels

B4 ERRAMEEREAKER Pearson 1% RY

FPRARRNERERTNERER N HERDT W Hems r P n
[ ) 4 A 438 # The number of ramets 0.729** 0.000 24
kﬁﬁigjtmﬁﬁo mﬁ,m@ﬁﬁﬁﬂ{*é‘gﬁxjﬁkﬁ F % The number of leaves - 0.098 0.568 36
R R R R MR N SRR > 5 n kT e ot he

B TRV > SRR B B R R oo e |
T AR ARG R SRR, oy e e g oo

ATREFFIERTA MR R XM FR R,  FErr /2 H Percentage of the
ABEI R R WA R 3 AR R ;;:i;a;;cd\ Size of modular unit  0.340" 0.043 36
HEFFABWEMREATX—R. —~FH, LR 7 43 A Reproductive allocation 0.949" " 0.000 36
BASHRABHRERBLHEEREEEER, NS
AHMBHERALTERNER, 07 199 ERMEMH (R 1) F—FH, BRHBENERABPESRANERL
EERGGHL)HHBZANIKER < AR R > BB RGBT (E 1), 534N RBZBREKMEMERX
B(R REAFIRABER > BRBERVIITF. REEYRE -FHEAIREANWWFFREAR, X
RETE-BRYGET-BREAR, —HEAXLET5HESTHNRNRR, AHRELBREFLNEH AT
MEMEIT, ERREMGEEE S, RELAERS B R W7 I 2 bk OR - $0CER B AR B 38 R 38, (H
Fovkm FEANERERECEEE(E2), HRERHBBURE R AN BN EMRBY . F5, EH®E
KES RN BB RN ERRER(BERZR 18% ~41% ;0 TR K :47% ~ 58% ; BB K :23% ~26% ) LA
K 1999 F B A L E RAF LA AT BB ULBH B /- Mk M OB — M X R E R, X AT R, |05 F il
BB B B Z AN BENAMER(r= -0.221""",p =0.000, n = 1800) , B it B {ir 4 Bk F0 7> Bk 1 i b
WA AGRE Y KM MM B R R ERE TARENHE M BN, ARG KM FEEmIIEN. 82,
— AN RENEEEER, TEASRANAMNERE VKR,
3.2 SERNFARMAEERE

HASRER > SrR A BIER > BERERNERERNZ LA EAFRNEE 58—, h Y X 7o
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Fig,3 A hierarchical model of defoliation selection in Kobresia humilis
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