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Seed dispersal of three sympatric oak species by forest rodents in the south slope
of Qinling Mountains, China
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Abstract: Forest rodents, as seed predators and dispersers, play important roles in the regeneration of plants. Seed
characteristics and food abundance influence the eating and hoarding strategies of rodents. In order to understand the seed
selection differences by rodents, in 2011 and 2012 three sympatric Fagaceae plants ( Quercus aliena var. acuteserrata, (.
variabilis and (. serrata var. brevipetiolata) were used to study seed dispersal in Foping National Nature Reserve,located in
the Qinling Mountains, China. Prior to the experiment, rodent density was surveyed from August to October of each year.
Cage traps (27.0x14.0x14.0 c¢m) , baited with peanuts, were set 10 m apart along two transects in each plot and were
deployed from 17:00 to 17:30 daily. Traps were checked after 14 hours and all captured rodents were processed and
immediately released. The seed mast was also surveyed from mid-August to late November of each year. 36 collection boxes
were set up under 36 trees (12 trees of each species). The collection boxes were approximately 1 m* and were monitored

every 7 days. Physical properties of the collected seeds were measured by technicians in the lab and chemical properties
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were determined by the Center of Grain Quality at the Ministry of Agriculture, China. Seed dispersal was surveyed in a
deciduous broadleaved forest each year. Ten sites (1 mX1 m) were established as seed stations with a minimum distance of
15m from one another. 20 tagged seeds of each of each of the three tree species (n=60) were placed at each station. Seed
counts at each box occurred on days 1, 3, 5, 10, 17, 27 and 50 following presentation. Missing seeds were located by
visual search and their fates followed. The results showed that: (1) rodents preferred to cache (. variabilis seeds (with
higher energy) at a greater distance, and eat (). serrata var. brevipetiolata ( with lower energy) in situ. Q. variabilis were
cached farther than Q. variabilis (2011:1.52 m,2012:4.03 m). All three seed types were cached further when food was
scarce. (2) In a mast seeding year (2011), rodents consumed seeds slowly and cached more seeds. 67.33% seeds
remained at each station on the 10" day, and 29.67% seeds remained in caches on the 50" day. In the year that food
resources were relatively poor, rodents tended to eat more seeds. All seeds were removed by the 10" day and only 3.83%
seeds remained in the caches on the 50" day. When food was most scarce, all three kinds of seeds were cached less. (3)
Although more Q. variabilis seeds cached by rodents survived in later experiments, it had a narrow range of distribution.
This phenomenon indicates that seed dispersal is just the first step of plant distribution and survival. These results indicate
that rodents primarily select seeds of high nutritional value to cache. More seeds were cached in the year with abundant food

resources and at closer cache distances, while more seeds were consumed when food resources were relatively poor.

Key Words: seed traits; hoarding behavior; relative food abundance; seed dispersal; seed selection; seed consumption
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Table 1 Physical and chemical traits of seeds

AP FHFE B 05 M AR T4 HE AR BIARHLAR
Seed traits Quercus aliena var. acuteserrata Q. variabilis Q. serrata var. brevipetiolata
H 42" Diameter/mm 11.71£0.034 15.73£0.080 9.96+0.042
K Length /mm 15.36+0.051 18.52+0.057 15.03+0.048
Fift ji¢ JELJE # Pericarp thickness/mm 0.35+0.002 0.51+0.003 0.26+0.002
#EF® Fresh weight/g 1.16+0.012 3.05+0.035 0.72+0.010
HMUEZE Y Crude protein /% 5.10 4.25 3.91
HLARID® Crude fa/ % 1.68 3.67 1.98
HIZEH” Crude fiber/% 38.12 41.79 40.10
HMLEF4E> Crude fiber/ % 1.96 2.04 1.78

77> Tannin/ % 8.34 7.36 8.76

a FIE AR R  FEAR T = 160( Mean + S.E., N=160) ; b FFfk2F 43 B AR Ml 382 420 it o W B A 56003 o 2 (NO. K120041-K120047)
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Fig.1 Dynamic of seeds that were remained in situ
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Fig.2 Dynamic of seeds that were eaten in situ
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Table 2 Seed hoarding distance

Tt A 9/ m BLHAR EZ SRR
Hoarding distance Mean + S.E. Quercus aliena var. acuteserrata Q. variabilis Q. serrata var. brevipetiolata
2011 4 1.29+0.32 1.52+0.16 0.83+0.34

2012 4 2.04+0.38 4.03+0.36 1.08+0.66
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