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Abstract; Biomass allocation influences many aspects of plant growth and reproduction, and is a major element in the
research of plant life history. Focusing on Delphinium kamaonense var. glabrescens, a weed in the alpine meadow on the
Qinghai-Tibet Plateau, we studied the influence of grazing on the reproductive and sexual allocation at flowering
stage. The results showed that grazing significantly affected the total above-ground biomass, vegetative biomass and re-

productive biomass of the plant. There was an isometric scaling relationship between the vegetative and the reproductive
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biomass, and grazing significantly increased reproductive allocation. There was a significant positive correlation between

the individual size and the total number of flowers, but a significant negative correlation between vegetative biomass and

sexual allocation. Grazing had no significant effects on sexual allocation. There were significant negative correlations be-

tween the total number of flowers and single flower size, and the total number of flowers and the proportion of flower pet-

als in a single flower. These results indicated that there were trade-offs between the total number of flowers and single

flower size, and between the total number of flowers and the proportion of flower petals in a single flower. Both reproduc-

tive and sexual allocations showed significant plasticity in response to grazing.

Key words: sex allocation, Tibetan Plateau, alpine meadow, vegetative biomass, trade-off, isometric relationship
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Fig. 1 Effects of grazing on the total biomass, vegetative biomass and reproductive

biomass in Delphinium kamaonense var. glabrescens
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vegetative hiomass (log-transformed) and reproductive
biomass (log-transformed) in Delphinium

kamaonense var. glabrescens

[l R BE T A AR /NG I, B AE B T iy
TR JRE— 5 T I R S A R AT S Y 2
(P<0.05) , BCBCRF W I 17 AR/ S B AL R
SR R R, SRR 45 5 Y R B AR A RO
(N, HCH X B 2R 1 B AEBOR T AR MIX Y,
PRI OB A 2 14 8 B SR 19 B AE
24 HBFHRMREZENNMER/NE TS B X
EN: kA

12 3 FIIE 4 a0, AR AR MR/ NS T
SrHC S W O SEOC R R B AR P2



10 J5 EAL R AR LN SRR A MRS R RO 00 1305
121 1.4 4 ° o Z44 Without grazing
® ] 1.2~ o o A With grazing
g 10 ' ~‘~ == 4 Without grazing
2 ~
5] 1.0
-0 S 0.8
S s
R 206 ¥ 0.6
o — ] K 1
0.4 g H= 0.4
g | © pomomptdaoa x 0.2 .
© 0.21 . o 44 Without grazing $ 0.0
- ’ E ’ o H4g With grazing .
. kAL W )
0.0] atbconmn iGNy 0.2

—1.2’—1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2
MK KN Vegetative biomass

K3 AEBCT R EN RN S E
SAERZ 18] 1 5 R
Fig. 3 Effects of grazing on the relationships between
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kamaonense var. glabrescens
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Table 1 Regression analysis between vegetative biomass and reproductive
biomass in Delphinium kamaonense var. glabrescens under different grazing practices
il b ¥ Al 32 3 .
ATl Ak B & a %@EE Igb o i
Different Slope a Interception lgb Sampl b R P
treatments (95% CI) (95% CI) Pampie number
Yy 0.999 (0.876,1.141) -0.640 (-0.718,-0.562) 59 0.749 0.000
Without grazing
il 0.994 (0.898,1.101) -0.556 (-0.627,-0.486) 63 0.840 0.000
With grazing
0 EIRAR R B A Y T ER A S R
Note: Data of vegetative biomass and reproductive biomass were log-transformed.
x2 AEABBTFHRTREZENEXNSMESEHAE T
Table 2 Regression analysis between vegetative biomass and total number
of flowers in Delphinium kamaonense var. glabrescens under different grazing practices
AT b 2 R a HHE 1gb v
Diff - A
ifferent Slope a Interception Igh Sampl b R P
treatments (95% CI) (95% CI) ampre number
ety 1.125 (0.951,1.332) 1.097 (0.985,1.210) 59 0.593 0.000
Without grazing
T 1.035 (0.870,1.232) 1.144 (1.018,1.270) 63 0.533 0.000
With grazing
I EIREI i MR SRR 2 U
Note: Data of vegetative biomass and total number of flowers were log-transformed.
x3 FEAHBETHRTREZENFX/NSHESERHDIE
Table 3 Regression analysis between vegetative biomass and sexual
allocation in Delphinium kamaonense var. glabrescens under different grazing practices
NP GRS FHR a R 1gb v
Different Slope a Interception lgb Sample number R P
treatments (95% CI) (95% CI) SAMmPTE uihe
AL -1.168 (-1.498,-0.911) -0.299 (-0.478,-0.119) 59 0.103 0.013
Without grazing
i -1.237 (-1.565,-0.978) -0.445 (-0.652,-0.238) 63 0.143 0.002

With grazing

T EIRE AWt o BOHR 20 KO 4

Note: Data of vegetative biomass and sexual allocation were log-transformed.

KAGBOC B % 225, MU s B, B R 4%
B LR A R, HG BB 0 AR W A R sk R
— B, F MR A AR /IR F) B5 5  IE O &R
BAREEZW, B2 ERENERGE YR
(B, A R B AR 1 B A BB R T
SRMUDKHY  TRCROE I TR B AR A Y BB X AT

AE D D B8 X B AR 4 b (] 3 4 K, R )R Ol 5
e, Y BB 22 1 BEUR B E IR0 5 i
X TRREBARE R, 4 AN, 10 A 4R
PR MR, R B AR 1 W F) b 8] 5 S, A
e HA L 2 B BHIR S B IR Ay, AN, R TR
DX, BT 2 BEHRENE SRSy, Bk B 1
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Table 4  Partial correlation between the total number of flowers and single flower size, the total number

of flowers and the proportion of flower petals in a single flower

- S AERCS AR RN SR
o< 2| AR B
A it Relationships between flower

Control variable . .
numbers and single flower size

BALE I AEME L 5 B BRI SC R
Relationships between flower numbers
and the proportion of flower petals in

a single flower

il AL

Control variable

AMEFRAN AR 5 2% -0.732 % =
Vegetative biomass Correlation
25 U 0.000
Significance (2-tailed)
df 119

AT i AR G 22 4 -0.266 * *
Vegetative biomass Correlation
i 25 OB ) 0.003
Significance (2-tailed)
df 119

w5 FKn P <0.01,
## means P <0.01.

. * IR P <0.05 ,
Note: * means P <0.05 ,

e B IR, BEC A, BRI 3 o 68 B 90 2 8 5 A AT L3R
HRBRENE S,
3.3 A REZERNESEARND

AWFFE IR AR 0SB RS RN 3
TEFASG, S R /M A, R A A B B AE B
2, TR B I R T AR Y SRR, X R AT L
UG EA U= ) S Sk <P 2R E o o LS
AR/ B I 25 B BOAR O R TRE R SR /MR
#AY |, 3X 5 H A A Y 6 i 5T 45 SR — 30 ( Hiroshi &

Masashi, 2006; Zhao et al, 2008; Guo et al,
2010) o KA 4 Je T A2 8 i P8 A 4 i 1] O

PN LU A B 2 B IR R, AR 7 B 2 R B 1 345 5
RIS G BE R R D E 1 O3 T, TSR 2
Pl T PR 2 BB, TE — U 45 52 e 22 48 AR AR W) v 2 i
P4 (Klinkhamer et al, 1997)

AHIFFE R, AR IR/ BE R 5 1 18 T 9
N TSI 5 1 43 BiE 52 670RE S IR 4 i IX
A KA JRE T AR A A AR g i /1N, /NS AR 8 S T
SR o TBCBCX T R FEAE W AR T AR BBz
f5 MO IRIRAE | i B R T B AR 2 A 1 Y
TR 5| B AR, DR /AN R 1Y) R B 2R 42 58 5
TR RO A K i T 2 e A A 5l i R, R
AN P23 OO TR, TEAR UK R B AT
A EZ WG IRM 5] B A& by, 5 b T A Fa]
SRR IR, T ERAEZ R0, UME R L

B S s A B, P TR 45 08 1 BT A8 B AR
N CEAEE) B R B AR AR CF FR )
AP ) R . R AR A R RO PRI R SR B A
I A B 7 WK 1 23 B Y ECIE R 2B (rue
S U AN AU T AR R/
AN [ Bt 5 R B9 20 I 728 1 B Pk AR < R 0L ] 98
(apparent plasticity) 7 ( Weiner, 2004 ; Weiner et al,
2009b) . PRI, JBCHONS Ji 6 23 6 20 I5C 1 52 WA
FENLR] B T X R B 2 A A8 30 SR 00 IR B9 5
M) Ay 2L 0E ] ¥
SARERENERBERERN B
RITE I LE B 2 8] O AL T K 2R

M TR B RAE MR/ B 2 1
IERASEIE AR, DR FRATT 2R i A1 5C 23 A B4 07 120k
FEH R AR N 52 0, & 30 e 6 2R 46 1 R AR
KNG BAERCZ A e AU 5 28, 5 AR A F 52
ZERL—F, 0 Caruso (2004 ) K B W (0,2 1 3% ( Lo-
belia siphilitica) W {628 B 5 48 K/NZ [A1 f7 78 i %
B B R AL AR 6 5 B 22 PR 45 (2009) & BL—4F 4 e IR
JEAEYI AT X PP AL FATT i 5 2 — 2D T
FELH 2 15 ik EL AT ok Fi AL ) 5K, A BIF 5T A B
JRE B AR A Y ALK AL B A A L 9] 22 18] A7 A
*X@Iﬂé/% FERIECH 38 2 | 1 D X AL Y 55 IR A%
SAERIONS ARA AL J 78 1 3 1 AR R R

BT E I Z TR

plasticity ) 7,

rHyE5R%
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