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1
Fig. 1 Different colors of A. obtusiloba

1
Table 1 The background of field populations studied of A. obtusiloba

Locality Altitude (m) Longitude (N,%) Latitude (E,") Habitat
Hezuo 2973 102.53 34.57 Slopes grassland
Luqu 3229 102. 26 34.33 Roadside scrub
( ) Maqu(Azi) 3 544 101. 51 33.40 Slopes grassland
( ) Maqu( Awancang) 3697 101. 53 33.51 Slopes grassland
GPS .

Note: Altitude, latitude, longitude measured by GPS.

A=d, Xd, Lol .d, sds
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Fig. 6 Relationships between single flower weight and floral display area of different colors A. obtusiloba and altitude
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Fig. 7 Relationships between reproductive allocation of different colors A. obtusiloba and altitude
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Table 2 Regressions of plant size and floral traits and resource allocation within different populations among altitudes

Colors Altitude (m) Number Flowers number Single flower area Single flower weight
2973 50 y=0.770 7Tx+1.032 1 y=0.338 9x+2.583 4 y=0.387 5x—1.909 3
(R*=0.273, P<<0.001) (R*=0. 250, P<C0.001) (R*=0. 264, P<0.001)
3229 50 y=0.482 7x+0.861 3 y=0.268 0x+2.459 2 y=0.383 0x—1.837 3
(R*=0. 234, P<<0.001) (R*=0.270, P<C0.001) (R?*=0.295, P<C0.001)
White 3 544 50 y=0.684 2x+0.985 2 y=0.347 1x+2.629 4 y=0.362 42x—1.788 0
(R?*=0.529, P<C0.001) (R*=0.371, P<<0.001) (R*=0.421, P<<0.001)
3697 50 y=0.518 4x+0.762 4 y=0.310 2x+2.641 3 y=0.470 72—1.690 8
(R*=0.255, P<C0.001) (R*=0.252, P<<0.00D) (R*=0.430, P<<0.001)
F  F value A:9.040**  B:0.975 ns A:18.284** B.0.269 ns A:22.387** B:0.390 ns
2973 50 y=0.702 92+1.016 7 y=0.235 8x+2.459 3 y=0.398 2—1.858 2
(R?*=0.422, P<C0.001) (R*=0.275, P<<0.001) (R*=0.426, P<0.001)
3229 50 y=0.373 6x+0.664 9 y=0.265 3x+2.376 0 y=0.397 0x—1.925 9
(R?*=0.190, P=0.002) (R?=0.253, P<<0.001) (R*=0.175, P=0.003)
3 544 50 y=0.563 9x+0.815 3 y=0.207 3x+2.491 6 y=0.432 32—1.712 7
Pale yellow
(R?=0.431, P<C0.001) (R?=0.132, P=0.010) (R?=0.385, P<C0.001)
3 697 50 y=0.403 4x+0.603 6 y=0.162 3x+2.512 9 y=0.220 50—1.953 1
(R?*=0. 154, P=0.005) (R*=0.103, P=0.024) (R*=0.238, P<C0.001)
F  F value A:4.423**  B:1.405 ns A:64.638%* B.0.372 ns A:22.195** DB:1.200 ns
2973 50 y=0.675 7x+0.961 5 y=0.080 92+2.151 9 y=0,201 72—2.158 2
(R*=0.626, P<0.001) (R*=0.084, P=0.043) (R*=0.351, P<C0.001)
3229 49 y=0.651 7x+0.916 8 y=0.235 lo+2.458 1 y=0.314 42—1.912 2
(R?*=0.182., P=0.002) (R?=0.089, P=0.037) (R*=0.173, P=0.003)
Yellow 3 544 44 y=0.443 5x+0.639 8 y=0.206 5x+2.464 7 y=0.264 42—1.857 2
(R*=0.158, P=0.007) (R*=0.181, P=0.004) (R*=0.204, P=0.002)
3697 50 y=0.821 6x+1.077 6 y=0.271 7Tx+2.556 1 y=0.381 3x—1.753 5
(R?=0.478, P<<0.001) (R*=0.176, P=0.002) (R?*=0.290, P<C0.001)
F  F value A4, 423% % B:1.405 ns A:55.577**  B:1.759 ns A:72.645** B.1.278 ns
Colors Altitude (m) Number Floral display area Reproductive investment Reproductive allocation
2973 50 y=1.109 5x+3.6155 y=1.158 2x—0.877 1 y=0.158 2x+1.122 9
(R?=0.385, P<C0.001) (R?*=0.399, P<C0.001) (R*=0.012, P=0.444)
3229 50 y=0.748 3x+3.320 6 y=0.865 7x—0.976 0 y=—0.134 3x+1.024 0
(R?*=0.430, P<C0.001) (R?*=0.376, P<C0.001) (R?*=0.014, P=0.409)
White 3 544 50 y=1.031 3x+3.614 6 y=1.046 6x—0.802 8 y=0.046 6x+1.197 2
(R?*=0.621, P<C0.001) (R?*=0.672, P<C0.001) (R?*=0.004, P=0.661)
3 697 50 y=0. 828 6x+3. 403 8 y=0.989 12—0. 928 4 y=—0.010 92-+1.071 6
(R*=0.447, P<<0.001) (R*=0.460, P<C0.001) (R*<20.001, P=0.944)
F F value A:3.110** B:1.280 ns A:12.759** B.;0.515 ns
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2 Continued

Colors Altitude (m) Number Floral display area Reproductive investment Reproductive allocation

2973 50 y=0.938 7x+3.476 1 y=1.101 1x—0. 841 6 y=0.101 1a+1.158 4
(R?*=0.592, P<C0.001) (R?*=0.617, P<C0.001) (R?*=0.013, P=0.424)
3229 50 y=0.638 9x+3.040 9 y=0.755 0x—1.289 1 y=—0.245 0x+0.710 9
(R?*=0.451, P<<0.001) (R*=0.366, P<C0.001) (R*=0.057, P=0.094)
3 544 50 y=0.771 22+3.307 0 y=0.996 22 —0.897 4 y=—0.003 8x+1.102 6

Pale yellow
(R?=0.441, P<C0.001) (R*=0.595, P<C0.001) (R?*<20.001, P=0.975)
3697 50 y=0.516 2x+3.062 2 y=0.623 9x—1.349 5 y=—0.376 12+0.650 5
(R*=0.211, P=0.001) (R?=0. 234, P<C0.001) (R?*=0.100, P=0.025)
F  F value A:6.082** B:2.089 ns A:3.172* B:;2.395 ns

2973 50 y=0.757 0x+3.109 9 y=0.877 4x—1.196 7 y=—0.122 62+0.803 3
(R?=0.634, P<C0.001) (R?*=0.688., P<C0.001) (R?*=0.041, P=0.157)
3229 49 y=0.886 8x+3.374 9 y=0.966 2x—0.995 4 y=—0.033 8x+1.004 6
(R?*=0.321, P<C0.00D) (R?*=0.300, P<C0.001) (R*=0.001, P=0.876)
Yellow 3 544 44 y=0.650 1x+3.104 5 y=0.707 9x—1. 217 4 y=—0.292 12+0.782 6
(R?=0.296, P<C0.001) (R?*=0.310, P<C0.001) (R?*=0.071, P=0.080)

3 697 50 y=1.093 3x+3.6337 y=1.202 92—0.676 0 y=0.202 9x+1.324 0
(R*=0.573, P<C0.001) (R*=0.596, P<C0.001) (R*=0.040, P=0.162)

F  F value A:6.735%* B.2.021 ns A:6.984** B.2.038 ns
;A .B 5k (P<C0.05), % * (P<<0.01),ns o

Notes: All data were log-transformed; A: Intercept, B: Slope; * . Significant differences at P<C0. 05, * * ; Significant differences at P<Z0. 01,

ns: No significant differences.
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Influence of altitude on reproductive traits and reproductive allocation of
different colours in Anemone obtusiloba populations
LI Bing', LIU Zuo-jun', ZHAO Zhi-gang’, HU Chun', REN Hong-mei', WU Guo-qiang'
(1. School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Key Laboratory of Arid and Grassland Ecology with the Ministry of Education, Lanzhou
University, Lanzhou 730000, China)

Abstract. Reproductive traits and reproductive allocation of three colours in Anemone obtusiloba at four different
altitudinal gradients in the eastern Qinghai— Tibetan Plateau were examined. 1) With increased altitude, the
investment proportion of the three flower colours of A. obtusiloba all increased in flowers but decreased in leav-
es. 2) Flower numbers of A. obtusiloba in all three colours decreased with an increase of altitude; but single
flower area, single flower weight, floral display area and reproductive allocation all increased. 3) In the four al-
titudinal gradients, the individual size of the same colour flowers was significantly positively correlated with
flower number, single flower weight, floral display area and reproductive investment. The single flower area
was also positively correlated with other aspects, and showed that the altitude directly affected these reproduc-
tive traits. There was no significant correlation between reproductive allocation and individual size of the same
colour flowers of A. obtusiloba. All these results suggest that there is an important effect of altitude on repro-
ductive traits and reproductive allocation to different colours of A. obtusiloba. These reproductive colour traits
and allocation of A. obtusiloba all increased reproductive fitness with an increase of altitude, but the altitude
could not fully explain the change of resource allocation strategy of this alpine perennial.

Key words: Anemone obtusiloba ; flower colour; altitude; individual size; reproductive traits; reproductive allo-

cation



