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Abstract

Aims Seed size and number variation is the core issue in the study of plant fitness. Exploring the grazing effects
of different large herbivore assemblage on the relationship between seed size and number of dominant speciesin
Kobresia grasslands, is helpful to understand the reproductive strategy and population regeneration mechanism.
Methods This research was conducted on the technical platform of adaptive management of alpine grassland-
livestock system on the Qingzang Plateau. There were six grazing treatments: no grazing (control), single yak
grazing, single Xizang sheep grazing, yak:Xizang sheep grazing ratios of 1:2, 1:4 and 1:6. And we analyzed the
reproductive characteristics of K. humilis, the relationship between seed size, seed number and its tradeoff.
Important findings The results showed that: 1) Grazing treatment increased the seed size and seed number of K.
humilis by more than 15% and 30%, respectively. The variation coefficient of seed size decreased by at least 15%
under other grazing treatments except for yak:Xizang grazing ratio of 1:2. While the variation coefficient of seed
number decreased by more than 25%. 2) Pearson correlation analysis showed that there were positive correlation
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between seed size, seed number and reproductive traits under grazing treatments. 3) Grazing treatments increased
the tradeoff between seed size and seed number which was largely affected by the mass of single reproductive
branch. The results suggest that even at moderate grazing, livestocks are still the limiting factors for the
acquisition of resources. Long-term grazing changes the potential relationship and tradeoff among the traits of K.
humilis, stabilizes the features of seed size and seed number. The reproductive strategy of K. humilis is optimized
by increasing seed size and seed number, which improves the near-ground competitiveness and fitness of offsprings.

Key words apine grassland; Kobresia humilis;, moderate grazing; herbivore grazing assemblage; seed size; seed

number
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Fig.1 Picture of reproductive individual of Kobresia humilis.
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Fig. 2 Plotsdiagram and area of grazing experiments. CK, no grazing; M1, M2 and M3 representing yak and Xizang sheep grazing
ratioswith 1:2, 1:4 and 1:6; S, single Xizang sheep grazing; Y, single yak grazing.
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Fig. 3 Trade-off relationship pattern diagram between seed
size and seed number.
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Fig. 4 Effectsof herbivore grazing assemblage on the seed size (A) and seed number (B) of Kobresia humilisin an alpine grassland
(mean £ SE). CK, no grazing; M1, M2 and M3 representing yak and Xizang sheep grazing ratios with 1:2, 1:4 and 1:6; S, single
Xizang sheep grazing; Y, single yak grazing. Different lowercase letters indicate significant difference among different grazing
treatments (p < 0.05).
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Fig. 5 Coefficient variation of seed size (A) and seed number (B) of Kobresia humilisin apine grassand. CK, no grazing; M1, M2
and M3 representing yak and Xizang sheep grazing ratios with 1:2, 1:4 and 1:6; S, single Xizang sheep grazing; Y, single yak grazing.

RL AFEEAFNF RN S T AT MR ) PearsonfH 55 %
Table1l Pearson correlation between seed size, seed number and reproductive related traits of Kobresia humilis
i Gy gL R R TR IR Reproductive related trait

Grazing treatment Seed trait . o
? AR SR AR TR L AR TR MR T R R R
Total individual Proportion of reproductive  Massof single  Total individual

mass branch mass reproductive branch seed mass
FEAR U Singleyak grazing (Y) PR/ 0.275 0.318 0.298 0.408"
L MU Single Xizang sheep grazing (S) Seed size 0.076 0.039 0172 0.241
BRI £ 1 2R Yak:Xizang sheep grazing ratio of 1:2 (M1) 0.014 0.132 0.335 0.258
HBARIH 2 L AIRML Yak:Xizang sheep grazing ratio of 1:4 (M2) 0.181 0.112 0535 0.391°
HEA L 167 4% Yak:Xizang sheep grazing ratio of 1:6 (M3) 0.090 0.069 0.223 0.285
TNji#t No grazing (CK) 0.234 0.280 -0.114 0.432'
Y P8R 0.738" 0.459" 0.112 0.915"
S ﬁber 0.299" 0.746" 0.273 0.937"
M1 0.553" 0.495" 0.352 0.929"
M2 0.706" 0.532" 0.062 0.869"
M3 0.779" 0.386" 0.245 0.910”
CK 0.594" 0.626" -0.019 0.965"

*, p<0.05; **, p<0.0L
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Fig. 6 Trade-off relationship between seed size and seed
number of Kobresia humilis under different grazing treatments.
CK, no grazing; M1, M2 and M3 representing yak and Xizang
sheep grazing ratios with 1:2, 1:4 and 1:6; S, single Xizang
sheep grazing; Y, single yak grazing.
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Fig. 7 Variable importance in projection values (VIP) of seed size and seed number trade-off by reproductive related traits under
different grazing treatments. CK, no grazing; M1, M2 and M3 representing yak and Xizang sheep grazing ratios with 1:2, 1:4 and 1:6;
S, single Xizang sheep grazing; Y, single yak grazing. RMP, proportion of reproductive branch mass; SRM, mass of single
reproductive branch; TM, total individual mass; TSM, total individual seed mass. The dotted line indicates VIP = 1.
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FER /NG BR8] BT . IR & T A B2 0 A,
AT, FEA i BT RN H i AL A
W TR A P e S R P S T g, 2k — 2B U
B TR 2 AR R A o R A MR TR RV AE O R
KA T A FEM SRR B RAR . F R
1 R G R B R E, HE R RRIETRXEN
BRI E R ZE . — RIS, 8R4 /D
(1 11 R vy 52 25l ) TR 1 T A T2 T B R BN AR
BRI, B g NR BT A E S
KB R A A, TR AR i i A 72310
cm, R, 5SE TEUB0 2 2038 1 FE b R A O R A 1
ARTEN TR R o 1T B RN R -~ S50 AU AT
A PR 3T, FATN AT REAEAE PRI AS [FIBLAE: 1)
P2 B 1R (R AP 82 1 20 A Ak B ) B T 3 = R
(R A= F MU ) 2 RO fid A B A= v B A 1
PRI, 4 58 2 (0 BT o) B 25 Fh f 32 T+ A 3L
f#1(Zhang & Zhang, 2008; Zunzunegui, 2010), 145
FR A B W] DA ROAR TH A4 X & T AR E S AT
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MEZ; 2)50F 1K B PR AR BAME AL, W Tt
TEPII A 1E F % 2R (Rosenthal & Kotanen, 1994) 1
TR BN A7k 2% SR AT, I E i R b B 2k AR BE A
JRER S AR Ao ) R SR e xR
TR A P, SRR AR i R R R AR S e
B3R A B B P IE A .

4 “Eip
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BRAIEE 75 IR AL BE AR 1 R A o FEAIR
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R/NRFAE, FFE I 5 b 7 RN AR 7 B 1075 50
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