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tuberifera ( Violaceae) bulbs allocation
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Abstract: Viola tuberifera is a typical dimorphic cleistogamous plant which endemic to Qinghai-Tibetan Plateau and its
eastern neighbour region, belongs to perennial herb, possessing mixed-mating reproductive system, which conducts not
only sexual propagation via both open, aerial chasmogamous (CH) flowers in spring and closed, obligate self-pollinating
aerial and subterranean cleistogamous (CL) flowers in summer, but also asexual reproduction via new bulbs in autumn
reproducing offsprings through winter. Chasmogamous flowers depend on pollinator, such as bumblebees, obligate cross-
fertilization producting bigger and few seeds. Cleistogamous flowers do not need pollinators, they can pollinate by them-
selves and produce smaller and abundant seeds. Further to say, survival ratio of chasmogamous flowers seedings is lower
than the cleistogamous flowers offprings. In particular, while plant under harsh environment, cleistogamy can provide re-
productive assurance and cost economically. Three flowers are all sexual propagation. Only vegetative organ-bulbs via
asexual propagation. Bulbs prapagation can also assure reproduction under adverse habitat. Especially in alpine ecosys-
tem, plants always face to pollination limatation, at this time vegetative propagation can produce offsprings which are

similar to stock plant and form ramets to fight for habitats and resources. Parents and offsprings together resist stern cli-
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mate and through cold environment. That is to say, bulbs reproduction can ensure V. tuberifera surivial and continuation
in the high alpine environment and cost mininum resources to through winter. Sexual reproduction is conducted before
asexual reproduction and two opposite reproductive strategies can ensure survival together in the whole life history. In the
alpine district, allogamy always face pollen limitation and cannot assure plants reproduction, whereas autogamy and
clonal reproduction are alternative choices to ensure propagation of plants populations, as well as clonal reproduction can
furtherly assure offsprings’ survival with the lowest resources assumption. In this paper, mixed-mating plant-V. tuberifera
in eastern Qinghai-Tibetan Plateau alpine meadow were chosen as study material, probing into size-dependent on bulbs
allocation during life-history, aiming at how V. tuberifera could trade off resource allocation on bulbs to adapt to changes
of individual size, providing evidence for life-history evolution of clonal reproduction in alpine plants. The results showed
that bulbs allocation of V. iuberifera endemic to eastern Qinghai-Tibetan Plateau existed size-dependent in the whole life
history, bulbs allocation and individual size showed extremely significantly negative exponent correlationship ( P <
0.01). The bigger the individual size was, the lower the bulbs allocation was, and vice versa. Although individual size
was small, plants allocate amounts of resources to asexual organ—bulbs, assuring propagation in winter and survive
themselves. When the bulbs allocation came to the maximum, though individual size became bigger, proportion of bulbs
did not change any more. Therefore, that individual size controlled resource allocation was within a definite range. Be-
yond the certain range, individual size no longer affected bulbs allocation. That is to say, resource allocation on bulbs in
V. tuberifera is controlled by individual size in a certain range, plants via altering proportion of bulbs allocation to adap-

ting to inner resource condition changes of V. tuberifera, ensuring plants population survival and offsprings propagation in

the alpine environments.
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Table 1  Bulbs allocation pattern of Viola tuberifera Life-history

AR (B BAEYE SEEAYE 8RN

K o Total Bulbs Bulbs

. . Individual . . .
Life-history number biomass biomass allocation

(g) (g) (%)

6 J June 313 0.1455+ 0.0079+ 7.92+

0.0088b 0.0004a 0.37a

7 H July 395 0.3343+ 0.0057+ 2.54+

0.0153a 0.0003b 0.14c

8 H August 161 0.3058+ 0.0028=+ 1.70x

0.0122a 0.0002d 0.17d

9 H September 328 0.1350+ 0.0041+ 4.03+

0.0068b 0.0003¢ 0.25b

T A « frrERIE, BFEAFRYILE P=0.05 KF L 25
S BT R R 25 AN B 3 (P<0.05) .

Note: All values are Mean + SE. Values with different letters show significant
differences at 0.05 level, while with same letters show non-significant differences( P

<0.05).
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Fig. 1 Relationship between individual size and bulbs allocation in life-history V. tuberifera
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