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Study on Flowering, Pollination and Samara Characteristics of Chinese elm, Ulmus parvifolia

. . 1
in Wonju, Korea™
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ABSTRACT

To examine the reason of empty samara production of Chinese elm, Ulmus parviflora, twenty two planted
trees in Wonju-si were monitered for three years in terms of their flowering, pollinatiom system and samara
characteristics. Inflorescences with bisexual flowers of Chinese elm are developed in the leaf axils on the twigs.
Dichogamous flowers are varied with protogynuous and protandrous flower, and stamens in some bisexual
flowers are developed in seperated time on a inflorescence or a tree. It is revealed newly that the flower of
Chinese elm is out-crossed and partially insect(4pis mellifera) pollinated. The ratios of sound samara are
significantly differed among years, the heighest values 65.5% were shown in 2009, lowered 42.9% in 2010, and
the lowest 37.5% in 201 1. This result might be affected by mean daily precipitation and number of rainy days
during the flowering date, and lower temperature during the floral initiation stage, especially in 2011. These
findings suggest that Chinese elm has self-incompatibility strategy and much pollination failure resulted in a
production of much empty samaras. Further researches on the empty-seed production strategies and pollination
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system of major tree species might be needed.
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Figure 1. Flower of U. parviflora

(A: Inflorescence including protogynuous and
protandrous flowers, B: Protogynuous flower, C:
Protandrous flower, D: Protoandrous flower
showing female developed lately)
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Table 1. Means of sound and empty samaras by treatment

Treatment Control Bagged Mean F-values
Sound 20.2+4.83 14.7+£5.92 17.4+5.90 NS
Samara status 3.11
Empty 79.8+4.83 85.3£5.92 82.6+5.90
Replications 6 6 12

™ indicate not significant at 5% level
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Figure 2. Pollination and fruiting of U. parviflora
(A: Bagging, B: Pollinator, Apis mellifera, visiting
the flower, C: Young ovules, D: Ripened samaras)
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Figure 3. Samara of U. parviflora
(A: Sound samara, B: Empty samara, C: Sound

seed, D: Empty seed, E: Cross sectional view
of the seed)
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Table 2. Means of sound and empty samaras by the year
Year 2009 2010 2011 Mean F-values
Samara Sound 65.6a+3.86 42.9b+4.36 37.5b+4.44 49.34+2.66 12,79
status Empty 34.4a+3.86 57.1b+3.86 62.5b+4.44 50.7£2.66
Replications 42 40 38 118

** indicate significances at 1% level

Differences in letters in horizontal rows indicate significant difference at 5% level for Duncan test
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Table 3. Means of precipitation and relative humidity, and rainy days during the flowering date of U. parviflora,

from Aug. 25 to Sept. 15 by the year

Year 2009 2010 2011 F-values
Precipitation/day (mm) 1.6a+4.5 15.9b+26.8 3.0a+9.6 4.46*
Relative humidity (%) 67.6a+6.7 78.2b+7.3 70.9a+8.9 11.0%**

Rainy days 3/22 16/22 8/22

* and ** indicate significances at 5% and 1% levels, respectively
Differences in letters in horizontal rows indicate significant difference at 5% level for Duncan test
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