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Abstract: Primates are a main disperser of plant seeds in forest ecosystem, which contribute to the regeneration of forest
vegetation. However, due to the limitation of research methods, the potential of primates seed dissemination are often
underestimated. In order to fully understand the seed dispersal ability of primates in temperature forest, we evaluated the
seed dispersal ability of a rare and endangered primate species black-and-white snub-nosed monkeys ( Rhinopithecus bieii )
using two methods. We used direct observation method ( instantaneous scanning sampling method ) to collect the activity
time budget data of R. bieti in Mt. Lasha within Yunling Provincial Nature Reserve, Yunnan, China from Nov., 2018 to
Oct., 2019, and counted percentage of time spent on fruits by month. At the same time, we collected the feces of R. bieti
and sorted out plant seeds in feces, and counted percentage of feces with seed residues each month. Then we evaluated seed
dispersal ability of R. bieti of the above two methods and their differences. Our results found that the number of months of
fruit feeding by R. bieti was 6 months (Jul.—Dec.) according to direct observation method, with an average time spent on
fruits was (15.31£20.15) %, and a total 13 species of fruits were eaten. However, fecal analysis method showed that seed
residue in feces of R. bieti were detected throughout the year, and the average percentage of feces with seed residue was
(35.19+35.43) %, of which the percentage of seed residues in feces was more than 50% , and a total of 18 species of fruits
were eaten, from September to January of the following year. Based on the two methods, the R. bieti fed total 20 plant
species of fruits in Mt. Lasha, indicated that R. bieti had a high ability of seed dispersal. The direct observation method
could determine the number of species of fruits consumed by R. bieti, while the fecal analysis method could reflect the
number of species and number of seeds that dispersed by R. bieti. We also found that R. bieti ate fruits all year round, which
increased the understanding of the fruit sex ratio and the month of seed dispersal of R. bieti. Therefore, our study suggested
that we can comprehensively evaluate the seed dispersal ability of R. bieti and other primate species by combination of two
methods, which will be benefit to evaluate their effectiveness in plant seed dispersal and their contribution to forest
ecosystem regeneration, and provided a new perspective of understanding that primates could promote the ability of forest

ecosystem regeneration through seed dispersal.

Key Words: Rhinopithecus bieti; seed dispersal ability; fecal analysis method; direct observation method; Mt. Lasha
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Table 1 The percentage of time spent on fruits and the number of species consumed by Rhinopithecus bieti according to direct observation

method form Nov. 2018 to Oct. 2019

] (4F-H ) BB/ R (EE SN/ 2IN BRI % Y&/ i

Time Feeding frequency Fruit-eating frequency Fruit-eating ratio Number of species
2018-11 748 140 18.72 6
2018-12 1226 42 3.43 3
2019-02 784 0 0.00 0
2019-03 1280 0 0.00 0
2019-04 681 0 0.00 0
2019-05 1434 0 0.00 0
2019-06 874 0 0.00 0
2019-07 271 32 11.81 3
2019-08 1255 458 36.49 11
2019-09 1384 700 50.58 13
2019-10 1576 747 47.40 8

%l@ﬁjﬁ:f}k}ﬁé% 1046.64+399.68 192.64+295.29 15.31+£20.15 4.00+£4.82
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Table 2 Percentage of feces with seed residence and number of species of fruits consumed by Rhinopithecus bieti according to fecal analysis

method form Nov. 2018 to Oct. 2019

s s ot BRI A LRI T 1 ,
N ERELISE T T s . SE R T8 .
BITE S DI s SRR HIEIL /% sEBER AL/ YR B
. Total amount of L Number of .
Time Number of feces The fecal ratio with Number of species
feces per month . . full seeds
with intact seeds intact seeds
2018-11 1248 810 64.90 2316 9
2018-12 1696 974 57.43 2778 9
2019-01 889 775 87.18 5829 6
2019-02 633 96 15.17 270 3
2019-03 543 3 0.55 18 2
2019-04 544 1 0.18 1 1
2019-05 953 5 0.52 25 2
2019-06 266 6 2.26 10 2
2021-07 127 2 1.57 7 5
2019-08 1854 916 49.41 4326 12
2019-09 296 159 53.72 780 5
2019-10 547 489 89.40 2327 9
PR G 22 799.67+552.79 353.00+407.08 35.19+35.43 1557.25£1971.84 5.42+3.61
Mean+SD
RS B TER RIS ST IR
Padus obtusata  Sorbus scalaris Koehne Gamblea ciliata var. evodiifolia Atinidia arguta
SIAEHRT
KT &M Schisandra rubriflora

Cornus controversa Hemsley

s Pew@P o

M 32K T b Vi AR
Viburnum betulifolium Batal Ctoneaster horizontalis Dcne Sorbus oligodonta
1000 um
[

El1 2018 £ 11 A—2019 £ 10 A#EEA T ERERNBAMNBHRERNTHFHF
Fig.1 The seed residue in feces of black-and-white snub-nosed monkey detected by fecal analysis method Nov. 2018 to Oct. 2019
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Table 3 Number fruit species consumed by the black and white supine monkeys collected by direct observation method in Mt. Lasha from Nov.

2018 to Oct. 2019

45 Number B} Family J& Genus B Species

1 FOmE FomE R TN Gamblea ciliata var. evodiifolia
2 BRBEHE: Bk )e LB, Actinidia arguta

3 LN ZEBERL PSRERziy YT 58 Cornus controversa Hemsley

4 R ek E A AEMK Sorbus scalaris Koehne

5 e AEM DAGHERK Sorbus oligodonta

6 R AEM R PESAEMK Sorbus corymbifera

7 R AEM R FRIEAERK Sorbus thibetica

8 R TEMR KRR Sorbus megalocarpa Rehd

9 PNy kT LIAETIKT Schisandra rubriflora
10 IR L2 B JISRILZEBE Cornus chinensis Wanger
11 ZAFL FE kR MEM-3E5% Viburnum betulifolium Batal
12 R iy AMIGHHZE Padus obtusata
13 R =g BBk Prunus tomentosa

&4 2018 F 11 A—2019 £ 10 AHESHTEKEIRD LB EMEBREMTRTHWH
Table 4 Number fruit species consumed by the black and white supine monkeys collected by fecal analysis method in Mt. Lasha from Nov. 2018
to Oct. 2019

45 Number B} Family J& Genus Y Species

1 FOmE FonE R TN Gamblea ciliata var. evodiifolia

2 BRBEHE: Bk LB, Actinidia arguta

3 LN ZEBERL PSREyiy YT 58 Cornus controversa Hemsley

4 R ek E A AEMK Sorbus scalaris Koehne

5 e AEM R DGHEMK Sorbus oligodonta

6 AR 2R M HHZE Padus obtusata

7 PNy kT8 LIAETIKT Schisandra rubriflora

8 R )& SEARHI T Cotoneaster horizontalis Dene

9 ZAFL FE kR MEM-3E5% Viburnum betulifolium Batal
3 itig

FARIER BT T e 2 ZR AR B 1 S0, 18 22 SRR R Sh Wi ad M 3 (2 o 17 7 DX Il 2R 358 A 4K
S SRS B9 7 %) ARSI AR 1 T 25 RAFAE 22 57 LT 20— A AN RE S 4B (R 3
WU T AR R BCRE AR I R 80t 7 25 B R [R5 O TP A B SR sh W i b (64 1 0 . A9
FLAEWERE ISR 73 Ak ARG 2R AT S A i 2 F T, e AE A R W MR 48 Ay LA e ), 26 20 B
LA BB M G IR 18 FRARSE, HoAx4F 45 A #0nl AL 56 P 1 i ELIE A R B 6 D A HUR TR R
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