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T6MTAT 
Muc dich cua nghien cuu nay nham xac dinh cac dac diem phat tan hat cac loai thuc vat thong qua phan 
tich cdc mlu phan tic loai khi vang (Macaca mulatia) b dao Cii Lao Cham, tinh Quang Nam. NghiSn cuu da 
thu thtp tdng cong 87 mlu phan tir thang 6 d^n thang 11 nam 2017. Tj' le hat xuat hien, thanh phan loai (chi 
hoac hp), ty le hat con nguyen da duoc phan tich va ki^m tra. Ngoai ra, sd luong loai thuc vat va sd hat 
trong mdi mlu phan ciing da duoc phan tich. Ket qua nghien cuu da ghi nhan duoc 15 loai thuc vSt thuoc 9 
ho trong cac mlu phan cua loai khi vang. Hat duoc tim thay trong tat ca cac mlu phan trong cac thang, 
ngoai trir thang 11. Ty 1̂  hat xuat hi6n va so lugng cac loai thuc vat trong nhung mlu phan la on dinh trong 
sudt thdi gian nghien ciiu, nhung sd luong hat cdn nguyen duac phat hien trong thang 6 va 7 cao hon cac 
thang con lai. Duong kinh the tich binh quan (MCD) ciia cac hat thuc vat thu diroc tir cac mlu phan cua khi 
vang la 6,9 mm va pham vi bien dong tir 0,9 d^n 17,7 mm. Loai khi vang tai dao Cii Lao Cham co vai trd phat 
tan hat co dudng kinh nho hon 10 mm, tuong tu nhu loai khi vang d khu vuc ban dao Son Tra, thanh phd Da 
Nang. 
Til khda: Macaca mulatta, pban, phat tan hat, Cu Lao Cham. 

I.DATVANDE 

Ddng v%t linh truong va chim la hai nhdm ddng 
vat chi^m mot ty le ldn ve phat tan hat ciia cac loai 
thuc vat (Yumoto va cs, 1999). Dpng vat linh truong 
dong vai tro rat quan trong trong qua trinh phat tan 
hat cua cac loai thuc vat vi chiing di chuyen quang 
duong dai hang ngay va co th^ nudt cac hat cd kich 
thudc Ion hon hau het cac loai chim (Yumoto va cs, 
1999). Theo thdng k6, hon 380 loai linh trudng an trdi 
ciy va phat tan hat hoac huy hoai hat tren toan the 
gidi (Gomez va Verdu, 2012). Cac loai linh htrong co 
fhi tieu thu khoang hi 20% den 40% smh khdi cac loai 
trai cay va chiing co the phat tan hat gidng cua nhieu 
loai thuc vat (Lambert, 1999). Nhin chung, phuang 
thiic phit tan h^t cua cac loai linh truong chu y^u 
bang each phdng ue (dai hen) sd luong ldn cac hat 
gidng (Stevenson, 2007). 

Gidng nhu cac loai khac trong bo linh truong, 
cac loai dong vat thuoc nhom khi Macaca cung dupe 
bi^t ddn dong vai tro quan trong trong qua trinh phat 
tan hat cac loai thuc vit CTsuji va cs, 2011; Minh va 
Hang, 2016). Nhin chung, ch^ do Sn cua cac loai khi 
bao gdm mpt sd lupng cac loai trai cay (Tsuji va cs, 
2011). So vdi cac loai dong vat co kha nang phat tan 
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hat khac, cac loai khi cung cd kha ning heu thti mot 
lirong trai cay co kich thudc Ion hon so vdi cac loai 
ddng vat khac (Kitamura et al., 2002). Tsuji va cs 
(2010) da chung minh rang cac loai khi noi chung co 
kha nang luu giu trai cay trong ruot dai hon so vol 
cac loai chim va vi vay, cac loai khi dupe cho la co 
ti^m nang phat tan hat ldn hon va rpng hon so vdi 
cac loai chim (Tsuji va cs, 2011). Cac nghifin ciiu 
tnroc day da cho thay rang cac vi tri mi hat dupe 
phat tan bdi khi cd kha nang lam tang ty le nay mam 
va lam tang kha nang sinh truong ciia mpt sd loai 
thuc vat (Tsuji vi cs, 2011). Vi vay, cac loai khi cd 
kha nang anh hudng manh d^n cau true khdng gian 
va di huyen eua quan the thuc vat va do do dong gdp 
vao su da dang sinh canh ciia cac qudn tu thuc vat 
thong qua viec phat tan hat gidng (Tsuji va es, 2011). 

De lim ro vai tro eua cae khi trong qua trinh 
phat tan hat cae loai thuc vat thong qua qui trinh an 
thi dau tien can phai ki^m tra loai thuc vat nao? va co 
bao nhieu hat gidng frong phan cua ehung (Tsuji va 
es, 2011). Cae nghien ciiu truoe day ddi vdi loai khi 
Nhat Ban cho thay ehung cd kha nSng phit t in hat 
gidng cac loai thuc vat o cic khu vire thupc vung dn 
doi bing cich dai tien vi nho nude hot (Tsuji vi cs, 
2011). Tuy nhien, rat it thdng tin dinh luong vfi die 
diem phat tin hat cua cae loai khi b cac vimg rimg 
nhiet ddi, dac bifit la cie khu vue 6- eae vung dio ve 
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so luong loai thuc vat co hat phit tan, ty 16 hat xuat 
hifin, kich thiroe hat trong phan, sd hat teen moi m&u 
phan, so luong hat cua eic loai thuc vat tren mdi miu 
phan va ty le hat con nguyfin ven. Mue dich cua 
nghien euu niy nhim xic dinh cie dac diem phat tan 
hat cic loii thuc vat thdng qua phan tieh eie miu 
phan til loai khi ving (Macaca mulatta) b dao Cu Lao 
Chim, tinh Quang Nam. 

2 . VAT UEU VA PHUONG PHAP NGHBI CUU 

2.1. Khu vuc nghifin cmi 

Cu Lao Cham la mpt eum dao, ve mat hinh 
chinh true thupe xa dao Tan Hiep, thanh phd Hpi An, 
tinh Quang Nam, nam cich bd' bien Cua Dai 18 km 
va da dupe UNESCO cong nhan la khu du trii sinh 
quyen the gioi. Cii lao Chim bao gom 8 dao: Hdn 
Lao, Hon Dai, Hon Mo, Hon Khd Me, Hon Khd Con, 
Hon La, Hon Tai, Hdn Ong. Hon Lao la dio Ion nhat 
cd dien tieh 1.317 ha vi cd hai ngon niii, mpt dinh 
cao 517 m b trung tam dio vi mpt dinh khac la 326 m 
d cudi phia Tay. Dan sd tren dao gom khoang 3.000 
ngudi. Nam trong vimg nhiet ddi gio mua dien hinh, 
Cii Lao Cham co nhifit dp trung binh hang nam 26°C 
va luong mua trung binh hing nam 2.505 mm. Co hai 
mua chinh hang nam: giai doan ed lupng mua thap 
hon (thing 1 thing 7) va thoi ky am udt, ddi khi co 
lupng mua qua mirc (thing 9 thing 12). Dien tieh 

rimg til nhifin h-fin dao khoang 534,9 ha vdi die dilm 
ciia kieu rung thuong xanh vimg thip cd mpt vai tro 
ri t quan trpng cung cap tai nguyen nuoc eho toan bo 
hon dao. 

2.2. Phuong phap nghign ahi 
2.21. Phuongphap dieu tra thuc dia 
Difiu tra thuc dia da dupe tien hanh tu thing 6 

den thing 11 frong nam 2017, d i khao sat va thu 
thap cac miu phin cua loai khi vang (pham vi: 10 
den 15) dpc theo con dirdng trai nhua ttr khu vue Bai 
Xep den Bai Huong 6 dao Cti Lao Cham vao nhiing 
ngay dep frdi, khong mtra (Hmh 1 v i 2). Di^u fra 
dupe thue hien 2 - 3 ngay/thang. Vifie phan biet giiia 
phan cua linh tniong va nhiing loai cay nhd cd chong 
lap khu vuc phan bo dua frfin co so v^ hinh dang va 
kich thude. Ngudi di^u tra cung cho ring cie miu 
phan dupe thu thap la tir loii khi ving va khong phai 
tir eie loai khi khic vi nguoi dieu h-a quan sat rd 
nhiing e i the khi vang frfin hoae gin con dudng trai 
nhua frong qua frinh quan sit va thu miu. Ngoai ra, 
theo bio cao trude diy cua Nguyfin Van Minh (2018) 
thi loii khi vang gan nhu la loii duy nhat tiiupc bg 
Unh trudng cd phan bd d dao Cu Lao Chim, tinh 
Quang Nam. 

Hinh 1. TuyIn di^u tra tfau t h ^ cac miu phin 
cua loai khi vang 6" dao Cii Lao Chim, tinh 

Quang Nam 

2.2.2. Phuang phip xu ly miu vi do dim kich 

thudc ciia cic bat 

Miu phan da dupe thu thap duoc dua dfin 
Trudng Dai hpc Nong Lam, Dai hoc Hu^ de hen 
hanh rua thdng qua mot sang lira 0,5 mm va eic hat 
gidng eon lai frong sing dupe thu thap. Sau do, tien 

Hinh 2. Di^u fra thu th |p cac mlu phin cua lojii 
khi vang b khu vip; Bai Huong, dao Cii Lao Cham, 

tinh Quang Nam 
hanh xae dinh va dem so lupng hat gidng. Do thieu 
thong tin ve dmh dang eae loai thuc vat dua vao cac 
dae diem hinh thai eua hat d Viet Nam, vi vay v i^ 
xae dinh hat eua eae loai thuc vat frong nghien cuu 
nay dua fren cac dac di^m cda cae loai tuong tu d' cac 
nude Ddng Nam A khic (nhu b Thai Lan va 
Malaysia) (Tsuji va cs, 2013). Do han che nay, phin 
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16n thuc vat chi co the duoc xac dinh doi vai cap do 
chi va Idiong phai cap dp loai. 

ICich thuoc ciia cac hat da duoc tien hanh do 
theo 3 chieu (Hinh 3) g6m chiiu dai true dai nhat 
(ai), chifa rang (aj) va dp day (aj) cua cac hat dupe 
chon ngiu nhien cua timg loai /chi thuc vat bang 
thuoc kep Vernier voi dp chinh xac la 0,05 mm (Tsuji 
va cs, 2011). Khi s6 lupng Ion hat gidng dupe thu 
thap nhi^u tien hanh lira chpn 10 hat nglu nhi6n de 
do Mm cac chi Ueu vi chieu dai. Trong trucmg hpp 
so lupng hat thu dmrc cia m6i miu nho da do tat ca 
cac hat theo m6i chieu. Ducmg kinh the tich binh 
quan (MCD) cua cac hat dupe tinh toan theo cong 
th fcMCD- (aixajxaj)"!^ (Tsujivacs,2011). 

Chieu Tgng (ai) Do diy (aj) 

m 

Hinh 3. Do d^m kich thuoc cua hat theo 3 chiAu 

2.2.3. Xaiysolieu 

D^ kiem tra su thay dot hang thang vS ty le xuat 
hien hat gidng, tifiu chuan Chi binh phuong da ducxc 
su dung. De kiem tra su sai khac ve so lupng hat 
gidng va sd lupng cac loai thuc vat tren mdi mSu 
phan, phan tich phupng sai phi tham sd Kruskal-
Wallis da dupe ap ditng. Tat ca cac phan tich thdng 
ke dugc thuc hifin bang phan mem thdng kfi PAST 
vdi miic y nghia thdng kfi A . I „ < 0,05. 

3.KEri|UANBHB«CI)U 

3.1. tlianh phan hgt dia cAc lo^ thuc v | t trong 
c4c miu phan cda loM khi ving 

Bang 1. Sd h?lt binh quan thu dugc tir cic miu phan theo thing ctia loai khi ving df dio Cu Lao Chim, 
tinh Quang Nam 

Tdng cpng cp 87 miu phan da dupe thu thap 
trong sudt thdi gian nghien ciiu. Ty le cac miu phan 
cd chiia hat la 47,2% (41/87 miu) vdi tdng cdng 15 
loai thuc vat da dupe ghi nhan (Bang 1), it hpn 1 loai 
so voi nghien ciiu d ban dao Son Tra (Tsuji et al., 
2013). Ty lfi cac miu phan cd hat xuat hien cua timg 
thing lan lupt la 64,3% (9/14) vao thang 6; 72,2% 
(13/18) vao thing 7; 46,7% (7/15) vao thing B; 42,9% 
(6/14) vao thing 9; 37,5% (6/16) vao thing 10 va 0% 
(0/10) vao thing 11. Ty le cac miu phan cd hat xuit 
hifin giaa cic thing cho thay cd su sai khac ding ke 
(X^-20,45; P<0,05). 

So vdi cic khu vuc nghien cuu khic d vimg 6n 
ddi, ty le cic miu phan cd chiia hat b dio Cii Lao 
Chim la 47,2% va li thap hon ding ke trong khu vuc 
va vung chau A. Cac ket qua nghifin ciiu hudc day p 
dao Yakushima (Nhat Ban) thi ty le nay li 99%; d 
vung Khao Yai la 89% (Otani & Shibata, 2000; Albert, 
2011). Ty lfi cic miu phan cd chiia hat cda loai khi 
vang d vung bin dao Son Tra (thanh phd Di NSng) 
la 58,2% (TSUJI et al., 2013) cung cho thay cao hpn so 
vdi ty le cda loii nay p dio Cu Lao Cham. 

Sd lupng cic loii thuc vat (bao gdm ca cic loai 
khong xic dinh tfin Ho hoac Chi) dmjc khao sit tit 
thing 6 den thing 10 lin lupt la 06, 07, 08, 06 vi 02. 
Thanh phin cda hat dupe ghi nhan cho thiy gidng 
nhau giua thing sau vi biy, tuy nhien lai khac nhau 
so vdi ba thing khic, dac bifit ddi vdi nhiing loii cd 
kich thudc cac hat nhd hon nhu loii thupc chi Ficus 
da dupe ghi nhan d cac miu phan ducft; thu thap vip 
thing siu va biy. Ngupc lai, cac hat cd kich thudc 
l(jn nhu hp Euphorbiaceae vz Annonaceae chu yeu 
dupe thu thap d cic thing khac frpng mda mua, dieu 
nay chp thay tuong tu nhu ket qui nghifin ciru trude 
day vd Ipii khi vang d vdng ban dio Son Tri (Tsuji vi 
cs,2013). 

Hp hoac Chi 

Euphorbiaceae (Baccaurea sp.) 
Tiliaceae (Microcos tomentosa) 
Moraceae (Ficus sp.) 
Annonaceae (sp 1) 

Sd hat binh quan trfin mdi miu phan 
Thing 6 
n = 14 

-
2,0 

406,2 

Thing 7 
n . l 8 

-
2,0 

447,2 

Thing 8 
n . l 5 
23,0 
4,0 

-
6,0 

Thing 9 
n . l 4 

2,7 
1,0 

-
9,0 

Thing 10 
n . l 6 

3,3 

_ 
_ 

2,0 

Thing 11 
n - l O 

_ 

-
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Annonaceae (sp 2) 

Guttiferae {Garcinia sp.) 
Sapotaceae 

Gnetaceae {Gnetum sp.) 
Sapindaceae {Lephisanthes sp.) 
Loii khong xic dinh sd 1 
Loai khong xac dinh sd 2 

Loai khong xic dinh sd 3 

Loii khong xic dinh sd 4 
Loii khdng xic dinh sd 5 

Loii khdng xic dinh sd 6 

So luang wiu phan co chua hat 

Tyle cac miu pban co hat (%) 

So luong cac loai thuc vat duoc ghi nhan 
So luong hat binh quSn cua moi miu phan 

Sdloai binh quan tr^n mdi miu phan 

-

-
55,8 
37,5 

16,9 

1,0 

-
-
9 

64,3 

6 
286,6 

2,6 

_ 
-

-
59,0 
41,0 

16,7 
1,0 

2,0 

_ 
13 

72,2 

7 

379,6 

3,2 

2,0 
2,0 

_ 
1,0 

-
7,0 

5,5 
7 

46,7 

8 
9,7 

1,6 

1 

0 
6,0 
7,0 
0 

_ 
_ 

_ 
6 

42,9 

6 
7,0 

2 

_ 
-

-
-

-
6 

37,5 

2 

3,8 

1,3 

-
-
-
-

-
-
-
-

-

_ 

-
-

So luong hat binh quin b cie man co xuat hidn 
hat la 149,6 (n = 41). Trong khi do, sd luong hat binh 
quan o cac miu eo xuat hien hat tir thing 6 den 
thing 10 lan lugt la 286,6; 379,6; 9,7; 7,0; vi 3,8 (Bang 
1). Kiem fra bing phan tich phuong sai phi tham sd 
Kruskal-Walhs cho thay sd lupng hat binh quin b cic 
miu eua mdi thing li ed su khic biet dang k^ (p < 
0,001), frong do cac miu phan b ihang sau vi thing 

biy ed sd luong hat binh quan la ldn hon dang ke so 
vdi cae thing eon lai. So lugng eie loii thue v^t dirpc 
ghi nhan b mdi man ed xuat hi6n hat binh quan la 2,0 
loai (n = 41), cao hon so vdi cae loai thuc vat duoe ghi 
nhan (1,3 loai) tir mdi miu phin cd hat binh quan ciia 
loii khi vang d bin dao Son Tri (Tsuji etal., 2013). 

3.2. Kich ihirdc h^t cua cic loii thvc v|t trong 
cac miu phin cua loai khi vang 

Bang 2. Dirdng kinh thi tich binh quan cua cic hat cua cae loai thuc vat tu cac miu phin cua loai khi v ^ a 
dao Cti Lao Chim 

Hp hpic Chi 

Euphprbiaceae {Baccaurea sp.) 
Moraceae (Ficus sp.) 

Tiliaceae (.Microcos tomentosa) 

Annonaceae (sp 1) 
Annonaceae (sp 2) 

Guttiferae (Garcinia sp.) 

Sapindaceae (Lephisanthes sp.) 
Gnetaceae (Gnetum sp.) 

Sapotaceae 

Loii khong xic dinh sd 1 

Loai khdng xic dinh sd 2 

Loii khong xac dinh sd 3 
Loai khong xac dinh sd 4 

Loii khong xac dinh sd 5 

Loai khong xac dinh sd 6 

Dung lupng mau 

n - l O 

n - l O 
n - l O 

n - l O 

n - l O 

n - 1 0 
n - 1 0 

n - 1 0 

n - l O 
n - l O 

n - l O 
n - l O 
n - l O 
n - 1 0 

n - l O 

Dudng kinh the tich binh 
quan MCD (mm) 

8,5 
0,9 

10,6 

7,4 
7,2 

10,5 

8,2 

17,7 
5,9 

0,9 

1,2 
1,0 
8,9 
4,9 
9,5 

Kich CO hat dua vao dudng kinh the tich binh dpi cho thay dudng kinh thd tich binh quin tu cac 
quan (MCD) trong pham vi bien dong tir 0,9 ddn 17,7 miu phin cua loii khi vang d dio Cu Lao Chim la 
mm vdi gia tn binh quan l i 6,9 mm (n - 15) (Bang 2). ldn hon so vdi cic Icai khi d cac khu vuc khic. Vi du 
Sc vdi mdt sd khu vuc khic d vung on ddi hoac nhiet nhu d dap Yakusima (Nhat Bin) la 2,5 mm vdi pham 
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vi hien dOng tu 1,1 den 6,4 mm; dao Kinkayan (Nhat 
Ban) la 3,0 mm vdi pham vi bien ddng hi 0,8 den 10,0 
mm CTsuji vi cs, 2011); 6 Bukit Timah (Singapore) la 
4,3 mm vdi pham vi bi^n ddng tii 0,2-13,4 mm (Lucas 
& Corlett, 1998). Tuy nhien khi so sanh vdi loai khi 
vang b viuig ban dao Son Tri thi ket qua cua nghien 
cuu nay lai eho thay kich thude hat binh quan va 
pham vi bien dpng kich thuoc hat la tuong tu CTsuji 
vacs, 2013). 

Ngoai ra, kich thiroc dudng kinh the tich binh 
quan ldn nh^t eua hat ttr cac miu phan cua loii khi 
vang b dao Cu Lao Cham li 17,7 mm vi d^u ldn hon 
so vdi cie khu vue nghien cuu khic trong khu vue. 
Nhfing k^t qua niy cho th^y loai khi ving d' dao Cii 
Lao Cham c6 kha nang phit tan hat cua cac loai thuc 
vat cd pham vi Idch thudc ldn hon so vdi cic quan 
the khi khic. 

4.KfrLUAN 

Loai khi trong eac khu rimg nhiet ddi d' dao Cti 
Lao Cham, tinh Quang Nam co kha nang phit tin hat 
cua nhifiu loai thue vat khic nhau, ket qua nay l i 
tUOTig tu nhu cic viing on doi va eae viing nhiet ddi 
khac. K^t qua nghifen cuu cho th^y ty le hat xuitt hita 
la ttiap trong eac miu phan duoc thu thap. Sd lirong 
cac loii hat thuc vat la tuong ddi thap tren mdi man 
phin. Kich thudc dudng kinh the tich binh quan ciia 
cac hat phat tan trong cie miu phan duoc thu thip la 
tuong ddi 16n so vdi eac vting dn ddi vi cac vung 
khac trong khu vue. Nhimg ket qua mdi eiia nghien 
cmi niy cho thay vai tro phit tin hat eua eic loai khi 
la cd su khac nhau giua eae vung, khu vue. 
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THE CHARACTERISTICS OF SEED DISPERSAL BY RHESUS MACAQUES (Macaca mukOa) 
IN CU LAO CHAM ISLAND, QUANG NAM PROVINCE 

Nguyen Van Minh^ 
' University of Agriculture and Forestry, Hue University 

Summary 
The characteristics of seeds within feces considered as an important aspect of seed dispersal were studied 
in wild rhesus macaques (Macaca mulatta) in Cu Lao Cham island, Quang Nam province. Fecal samples (n 
= 87) were collected from June to november 2017 and rate of seed occurrence, species/genus composition, 
rate of intact seeds, number of plant species, and seeds per single fecal sample were examined. The study 
recorded 15 plant species including nine families from macaque fecal samples. Seeds were found within the 
fecal samples during every month except november. The rate of seed appearance and the number of plant 
species within fecal samples were stable over the study period, but the number of intact seeds observed 
within fecal samples was higher in June and juIy than in other months. The mean cubic diameter of seeds 
was 6.9 mm with the range from 0.9 to 17.7 mm. The rhesus macaques in Cu Lao Cham island seem to act 
as potential seed dispersers for seeds with mean cubic diameter <10 ram These results suggest that the 
characteristics of the seeds dispersed by macaques are not universal in accordance with habitat properties. 
Keywords: Macaca mulatta, defecation, seed dispersal, Cu Lao Cham. 
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