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TOM TAT

Rirng nhiét déi la hé sinh thdi trén can cd sw da dang sinh hoc cao nhét. Tuy
nhién, hdu hét céc khu rirng nay dang bj suy thodi nghiém trong, lam suy yéu
khé ndng cung cép cdc loi ich sinh thdi va kinh té. Tréng lam gidu rirng Id mot
cdch tiép cén quan trong dé phuc héi cdc khu rirng tw nhién bj suy thodi. Tim
hiéu quy ludt bé tri logi I diéu kién bdt budc trong tréng rirng mdi hodc lam
giau rirng. Nghién ciru nay phén tich méi quan hé gitta cdc lodi cdy wu thé
trong rirng ld réng thudng xanh thudc Khu Bdo tén thién nhién Xudn Lién,
tinh Thanh Héa nhédm cung cép théng tin cho viéc b6 tri lodi cdy dé trong mdi
hodc lam giau rirng & nhitng khu vure cé sy trong déng vé khi hdu va lép dia
50 vdi khu virc nghién ciru. Két qud cho thdy, méi quan hé téng thé gilra cdc
lodi thé hién sw tuong hé va cé y nghia vé mdt théng ké, déng nghia cdc IGm
phan cé cdu tric twong déi 6n dinh va thanh phan lodi dang & trang thdi cdn
béng déng. Ngoai ra, méi quan hé lodi theo cdp gitra cdc lodi wu thé dd duoc
kiém tra bdng kiém dinh x?, chi s6 DI va hé sé twong quan Spearman; moi
quan hé loai theo cdp biéu hién su tuong hé dé dwoc phdt hién. M6i quan hé
gilta cdc loai theo cdp trong nghién ciru nay can phdi dwoc chi y trong cdc ké
hoach quadn ly va béo tbn tai nguyén rirng & khu vure nghién ciru.

ABSTRACT

Tropical forests boast the highest terrestrial biodiversity; however, many face
severe degradation, jeopardizing their ecological and economic roles. Forest
enrichment planting stands as a pivotal strategy to rehabilitate these
degraded ecosystems. Understanding species composition is crucial for
effective forest restoration and enrichment efforts. This study explores the
interplay among dominant species, including both large and small trees,
within the evergreen broadleaved forest of Xuan Lien Nature Reserve, Thanh
Hoa Province. The aim is to glean insights into species arrangements
pertinent to forestation or forest enrichment projects in areas sharing similar
climate and soil conditions with the study site. The results underscore
significant statistical support for overall species associations, indicating a
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stable structured community and species composition in dynamic equilibrium.
Additionally, pairwise species associations were rigorously evaluated using
chi-square tests, the Dice index, and Spearman’s rank correlation coefficient,
highlighting facilitative species associations. These findings emphasize the
importance of considering these pairwise species dynamics in forest resource
management and conservation planning within the study area.

1. DAT VAN DE

Viét Nam cé dién tich rirng réng I&n, 1a nén
tang dé duy tri su 8n dinh sinh thai va bao toén
da dang sinh hoc [1]. Nhitng khu rirng ty
nhién & nudc ta ddng mot vai tro quan trong
trong viéc gitt dat, bdo vé ngudn nudc va
phong hé moi trwong. Bén canh hé déng thuc
vat phong phd, c3u tric phirc tap va san luong
cao, nhitng hé sinh thai rirng tu nhién & nudc
ta dang bi de doa do nhirng xdo trén bdi cac
hoat dong clia con nguoi.

Trong lich st, cac hoat déng quan ly khong
phu hop d3 dan tdi su suy thoai nghiém trong
cac khu rirng tu nhién & nwdc ta, lam suy giam
chat luvgng va chirc nang sinh thai cda chung
[2]. O mét s6 vung, trit lwvgng rirng ty nhién
da giam xuéng tdi mic bdo dong, cho thay
tinh trang tai nguyén rirng bi tén hai nang [3].
Céc nghién cru trudc day da chi ra rang, cac
khu rirng tu nhién bi suy thoai sé& gap khéd
khdn trong viéc thyc hién céc vai tro thiét yéu
nhu ¢d 1ap carbon, bao tén da dang sinh hoc
va diéu tiét ngudn nudc [4]. Bé&n canh do6, sy
chia cit moi treong séng cé thé 1am gian doan
qua trinh phat tan hat giéng, can tré qua trinh
tai sinh tu nhién cda nhiéu loai cdy chi chét va
lam trdm trong thém nhirng thach thirc vé moi
trudng sinh thai va kinh té€ [5]. Chinh pha Viét
Nam dang tich cuc giai quyét nhitng van dé vé
moi trudng thong qua nd luc phuc hdi cac hé
sinh thai rirng tu nhién [6]. Khdng gidng nhu
cdc phuwong phap kinh doanh rirng truyén
théng, cac sang kién hién tai dng ho cac chién
lwge quan ly thich hgp nham nang cao chat
lwvong rirtng mot cdch bén virng, vi du trdnh
chat trang rirng, nang cao tinh da dang rirng
vé ciu truc, bd sung cac loai cdy dé tao rirng
hdn giao va xuc tién téi sinh tu nhién [4]. Cach
ti€p cdn mdi nay lién quan dén viéc trong bé
sung va lam giau rirng dé tao diéu kién phuc
hoi cling nhu tdng cudng cac chirc nang sinh

thai ctia chdng [7]. Cac nha hoach dinh chinh
sach tin rang, dua trén cac phwong phap quan
ly chién lwoc, cdc khu rirng tu nhién bj suy
thodi c6 thé chuyén d6i thanh cac hé sinh thai
da dang, cung cap nhiéu dich vu va san pham
c6 gia tri cao hon [4]. Trén thé gidi, sy thanh
céng trong cac bién phap quan ly rirng bén
vitng & chau Au d3 néu bat nhitng cai thién
tiém nang vé chat lvong va chirc ndng cla
rirng [8]. Nhitng thanh twu nay da chirng minh
tdm quan trong cta cac bién phap quan ly dwa
trén co s& khoa hoc trong viéc phuc hdi cic
khu rirng tu nhién bi suy thoai.

Trong bd sung va lam giau rirng giup phuc
héi cac hé sinh thai rirng bi suy thoai, ddc biét
trong trwong hop kha nang tai sinh ty nhién
khéng dat hiéu qud cao [9]. Khi tién hanh
tréng mai hodc trong b6 sung lam giau rirng,
viéc xem xét can than nguyén tic bd tri cac
loai cay trd thanh van dé then chét [10]. Su bé
tri nay thudng dwoc xac dinh dua trén két qua
phan tich méi quan hé gitra cac loai cdy, danh
gia mang hinh phan b khong gian cla quan
thé va cdc méi lién két hitu co duoc hinh
thanh bdi cac loai cay trong cdc moi trwong
s6ng khac nhau. Trong nghién ctru rirng truyén
théng, méi quan hé loai d3 duoc xem xét rong
rai dé kham pha cac co ché tuong tac gilra cac
loai. Vi du, Nguyén Van Quy va cdng sy da
nghién ctu & sinh thai va méi quan hé giira
cac loai cdy chiém uwu thé trong rirng 13 rong
thuong xanh & Khu B3o tdn thién nhién
(KBTTN) Nui Ong, tinh Binh Thuan, dé lam
sang to cdc co ché sinh thai chi phéi suw chung
sdng cla cac loai cay gb wu thé [11]. Twong tu,
Pham Van Huwong va cong sy da phan chia cac
loai cay rung 1a réong thuwong xanh trong
KBTTN va Van hoa Déng Nai, tinh Déng Nai,
thanh cdc nhédm loai dua trén sy twong déng
vé dac diém sinh thai cda chidng [12]. Mic du
c6 nhiéu nghién clru tiép can dya trén sy xuat
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hién hodc vdng mat cla cdc loai cay trén cac 6
mau, cac tng dung thuc té trong quan ly rirng
tlr nhitng nghién cltru nhuv vay khong nhan
duogc nhiéu sy quan tdm. Mat khac, hau hét
cdc nghién clru thuwdong tap trung vao méi
quan hé gilta cac loai & giai doan cdy truwdng
thanh cta ching ma bd qua cac twong tac lién
quan dén céc giai doan khac nhu cdy non hodc
cay sao.

Cac khu rirng tu nhién it bi tdc dong bdi con
ngudi dong vai tro 13 chudn myc vo gid cho
cac chién lvgc quan ly rirng bén virng [13].
Nhan thirc dwoc diéu nay, nhiéu nha nghién
ctru cho rang, cac hoat ddong quan ly rirng hién
dai nén dua trén cac diéu kién quan sat duoc
trong cac hé sinh thai it bi xdo tron. Cé cung
quan diém trén, Nguyén Hong Hai va cong sy
tin rang, “bat chudc” ty nhién khi trong rirng
mdi hodc lam giau rirng ludn 1a lya chon tot
nhat [14]. Trong nghién ctu ndy, mdi quan hé
cla cac loai cdy wu thé va dong wu thé trong
céc |1dam phan ty nhién thudc kiéu rirng 13 rong
thuong xanh & KBTTN Xudn Lién cua tinh
Thanh Héa d3 duogc diéu tra, bao gobm déng
thai gilra cac ca thé cdy trong cung loai va khac
loai & giai doan cdy nho va cdy Ién cla chung.
Bang cach tich hop nhitng hiéu biét sau sac tir
ma&i quan hé gitra cac loai cay, két hop xem xét
nhu cadu anh sidng cda ching, nghién clru nay
s& dé xuat cach bd tri loai tdi wu cho céc sang
ki€én trong méi hodc lam giau nham khdi phuc
rirng tu nhién bi suy thodi & nhirng khu vue co
diéu kién khi hau va 1ap dia tuong déng so vdi
khu vuc nghién ciru. Do d6, két quad cla
nghién clru nay khong chi gép phan gitp tang
cudng da dang sinh hoc va khd ndng phuc hoi
cla cac hé sinh thai rirng ty nhién & Viét Nam
ma con phan tich cac dong thai phirc tap duoc
tim thdy trong céc khu rirng it bi xdo trén,
cung cp tai liéu tham kh3o cé gid tri trong
viéc huéng dan cac chién lugc quan Iy rirng
bén vitng.

2. PHU'O'NG PHAP NGHIEN CUU
2.1. Dia dém nghién ctru

KBTTN Xudn Lién, tinh Thanh Hda, ¢ toa

dé 19951’'527-19959'00”N va 1049254°00"-

105219'20"E, dién tich ty nhién 23.816,23 ha
[15]. Khu vuc nghién clru cé nhiét d6 trung
binh 23-24°C, lvgng mua trung binh hang nam
1.700-1.900 mm, mua mua kéo dai tir thang 5-
10, chi€ém 90% tong lwgong mua hang nam. Cac
loai dat chd yéu trong KBTTN Xuén Lién bao
gdbm: dat mun feralit & viing ndi trung binh cao,
dat feralit & vung dat thap va dat phu sa bén
sudi, sdng va dudi ddy thung liing.

Tham thyc vat trong KBTTN Xuan Lién chd
yéu 13 rirng 13 réng thuwong xanh. Loai rirng
nay trai dai tr cdc vung ndi thdp dén cao, dé
cao tir 80-1.605 m so véi muc nwdc bién. Cac
quan x3 cay gb trong Phan khu bao vé nghiém
ngat cta KBTTN it bi xdo tron va dugc dac trung
bdi céc loai cay |4 rong chiém wu thé thudc cac
ho Dé (Fagaceae), Long ndo (Lauraceae), Thau
dau (Euphorbiaceae), Pau (Fabaceae), Ngoc lan
(Magnoliaceae), Dau (Dipterocarpaceae) va
HoAng xiém (Sapotaceae) [16].

2.2. Thu thap dir liéu

Trong kiéu rirng 13 rdng thuwong xanh thudc
Phan khu bao vé nghiém ngat cta KBTTN Xuéan
Lién, 3 tuyén diéu tra da duoc thiét 1ap. Cac
tuyén diéu tra co chiéu rong 50 m va chiéu dai
phu thudc vao dic diém phan bd cia kiéu
rieng. Trén moi tuyén diéu tra, 8 6 tiéu chuin
tam thoi (OTC) 1.000 m? (25 m x 40 m) d3
dwoc bd tri ngdu nhién va cach nhau 400-500
m. Tng céng 24 OTC d3 duoc thiét |ap dé thu
thap dit liéu. Trong mdi OTC, tat ca cac cay gb
c6 duwong kinh ngang nguc (DBH) tir 5 cm trd&
lén da duoc xac dinh tén loai va do DBH.
Phuwong phap do DBH cua cdy duoc thuc hién
theo hudng dan trong nghién cttu 1am sinh co
ban [12]. Tén loai cidy duogc xadc dinh bang
phuong phap so sanh hinh thai thyc vat [17],
cac tai liéu tham khdo bao gébm Cay cé Viét
Nam va cay gb Viét Nam [18, 19]. Tén khoa hoc
cla cac loai cdy dugc hiéu chinh theo Kew
Science (https.//www.kew.org/) va World flora
online (https.//www.worldfloraonline.org/). Tat
ca cac cay gb trong OTC dugc phan chia vao 1
trong 2 nhdm kich thudc ciy bao gébm cay nho
(DBH < 15 cm) va cay Ién (DBH = 15 cm).
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2.3. Phan tich dit liéu
2.3.1. Chi s6 gid tri quan trong

Chi s6 gia tri quan trong (IVI) la thudc do
dugc sir dung dé danh gid tam quan trong
twong déi cia mot loai trong quan x3 rirng.
Gia tri IVl cha loai cang 1&n thi mc d6 wu thé
trong quan xa cla loai cang I&n. IVI duoc tinh
theo céng thirc (1) nhw sau [13]:

vy= N +B:% +F% (1)

Trong dé:

IVI 1a gia tri quan trong cla loai;

N% la mat do tuwong déi;

BA% la tiét dién ngang tuong déi va F% la
tan suat twong doi cia mot loai so vdi tat ca
cac loai trong quan x3. Loai wu thé la cac loai
c6 gid tri IVl 2 5%. Nhdm loai ciy vai téng IVI 2
50% duogc xac dinh 13 nhom loai cdy wu thé.
Nghién cru nay lwa chon tat ca céac loai ciy cé
IVl > 2% va s6 ca thé tir 20 cay tréd 1én dé kiém
tra mdi quan hé loai dya trén dir liéu vé sy
hién dién hodc ving mit cla ching trong cac
OTC.

2.3.2. Méi quan hé téng thé giira cdc loai
trong nhém lodi wu thé

Trong nghién clru nay, phuwong phap ti 1é
phuong sai do Schluter dé xuadt duwoc sir dung
dé dinh lvgng m6i quan hé tdng thé gilra cac
loai cay trong quan x3 cay gb va chi sd théng
ké W duogc s dung dé kiém tra tdm quan
trong cta méi quan hé téng thé [20]. Céng
thire tinh nhu sau [11]:

2
SZ =% 9’:1(7}' - t) 2)
6% =%i1 P x (1-P) (3)
. 2
Pi:%; VR:;—%:; W=VRxN (4)

Trong dé:

n; la s6 OTC noi loai i xuat hién;

N |3 téng s6 OTC diéu tra;

S |3 téng s6 loai;

T; la tong s6 loai trong OTC j va t la s6 loai
trung binh trong cac OTC.

Gilra cac loai néu khdng cd méi quan hé thi
gia tri ky vong cta VR 13 1. Trong truong hop
cac loai ¢ méi quan hé canh tranh thi gid tri
ky vong cta VR < 1, nguoc lai VR > 1 thi cac

loai thé hién méi quan hé twong hd. Chi s6 W
dugc st dung dé kiém tra mirc y nghia théng
ké tir do léch cha VR so véi 1. Néu giilta cac
loai khéng tén tai méi quan hé cd y nghia
théng ké thi 95% kha ndng W nam trong gidi
han cha phan bé x? (Chi binh phuong).

2.3.3. Méi quan hé lodi theo cdp

N&u méi quan hé téng thé giira cac lodi cé y
nghia vé mat thdng k&, mdi quan hé loai theo
tirng cap sé duwoc xem xét. Trong nghién ctru
nay, kiém dinh Chi binh phuong, hé sé twong
quan x&p hang Spearman (SRCC) va chi sé Dice
(DI) dugc st dung dong thoi dé kiém tra maéi
quan hé giira cac cip loai cay wu thé.

Kiém dinh Chi binh phuwong

Ma tran OTC va loai theo dang dit liéu nhi
phan 0 va 1 duoc xay dung dua trén sy hién
dién va vang mat cla céc loai wu thé trén cac
OTC. Gid tri Chi binh phuong duoc tinh theo
céng thire hiéu chinh cda Yates [11].

ZZ __n (Jad—bc|—-0.5n)?
(a+b) (a+c) (b+d) (c+d)

Trong dé:

n la téng s6 OTC diéu tra;

ala sé 6 cécahailoai AvaB,blaséddchi
co loai A;

c la sé 6 chi cé loai B va d 13 s6 6 khdong cé
ca hai loai A va B.

Khi x?< 3,841, hai loai c6 mdi quan hé doc
lap; khi 3,841 < ¥? < 6,635, hai loai c6 méi
quan hé nhat dinh; khi x> > 6,635, hai loai cé
ma&i quan hé cd y nghia théng ké. Khi ad > b,
mai quan hé giita hai loai 1a hd tro va khi ad <
bc, mdi quan hé giira hai loai |a bai xich.

Chi s6 Dice (DI)

Do kiém dinh x? chi cung cap phan tich dinh
tinh vé méi quan hé giira cac loai nén chi s DI
d3d dwoc dua vao trong nghién ciru dé dinh
lwong d6 manh cta mdi quan hé gilra cac cdp

loai. Gid tri cia DI duwoc tinh nhu sau [9]:
2a

DI = (6)

2+b-|‘-c ’
Gid tri cha DI nam trong khoang (0, 1). Néu
DI = 0, khéng c6 méi quan hé nao, cho thay
cac cap loai hoan toan doc lap véi nhau va
ching c6 thé khdng xuat hién trong cung mot
OTC. Ngugc lai, khi DI = 1, cac cap loai cé xac

(5)
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suat xuat hién trong cung mot OTC la cao nhét.

Y nghta cla a, b va c trong cong thirc 6 gidng
nhv dugec trinh bay cong thirc 5.

Hé sé twong quan xép hang Spearman
(SRCC)

Do cac kiém dinh x? va DI st dung dit liéu
nhi phan dé nghién clru méi quan hé gitra cac
loai nén mot s6 thong tin s& bi mat, vi du nhu
dd phong phu cua loai. Nguoc lai, SRCC st
dung th& hang cua di liéu, la mot ki thuat phi
tham s6 dé danh gid mic dé twong quan
tuyén tinh gitra cac bién déc 1ap (cac loai).
Chinh vi vay, SRCC khong chi cung cap théng
tin vé madi quan hé gitta cac loai ma con cung
cap théng tin vé hiép phuong sai gitta chung,
thé hién sy cai thién dang ké so véi mdi quan
hé loai danh gid dwa trén kiém dinh Chi binh
phuong va cac chi s6 khac. SRCC dwoc tinh
toan nhu sau [9]:

6 X7y (xyj—%)) (aiej—%xc)” (7)
N3-N

r(i,k) =1 -

Trong dé:

r(i,k) 1a hé sé twong quan x&p hang
Spearman;

N I3 téng s6 OTC;

xij 1a th&r hang cla loai i trong OTC j va xy; la

th& hang cla loai k trong OTC j.

Trong nghién ctu nay, phan mém R phién
ban 4.3.3 dugc st dung dé phan tich thdng ké.
Céc kiém dinh x2, SRCC va DI duoc tinh bang
cach sir dung cac Package la spaa, plyr va
corrplot.

3. KET QUA VA THAO LUAN
3.1. Dic di€m cha lam phan va cac loai cdy wu
thé

Trong 24 OTC, tong cdng 123 loai cay (DBH
> 5,0 cm) v&i mat do 427 cay/ha, DBH trung
binh la 10,2 cm da duogc xac dinh trong rirng 13
rong thuong xanh & KBTTN Xuan Lién, tinh
Thanh Hdéa. Do IVI va s8 ca thé cady cia mot s6
loai rat thap, 6 loai cdy wu thé hang dau,
chiém 47,7% téng IVI, d3 duoc liét ké (Bang 1).
Nhom 6 loai cay nay dwoc goi la nhém loai cay
uu thé. Trong nhédm loai cdy wu thé, Tdu mat
quy c6 IVI cao nhat (18,7%) tiép theo la Tram
trang (8,4%) va Dé gai (8,0%); IVl clia ba loai
nay cao hon dang ké so vdi cac loai cay khac
va chung la nhirng loai cay thyc sy ¢6 y nghia
vé mat sinh thai véi IVI > 5%. Ngoai ra, nhu
cau anh sing cua céc loai trong nhdom loai wu
thé cling dwoc trinh bay trong Bang 1 [21].

Bang 1. Pac di€m co’ ban ctia Iam phan va cac loai wu thé

T Tén loai Tén khoa hoc N D DBH i Dic diém
1 T4u mat quy Hopea chinensis 195 85 12,8+11,2 18,7 us
2 Tramtring Canarium album 107 47 9,6+7,3 8,4 us
3 Dégai Castanopsis tonkinensis 89 39 11,549,1 8,0 TT
4 Mailiéu Miliusa balansae 70 30 6,813,1 4,9 CB
5 Thaulinh Alphonsea tonkinensis 62 27 7,8%4,0 4,0 CB
6 Dunglatra Symplocos acuminata 51 22 8,515,9 3,8 CB
7 06 loai -- 574 250 10,749,4 47,7 -
8 117 loai khac -- 451 196 9,617,3 52,3 --
9 123 loai -- 1025 446 10,248,6 100 --

Ghi chu: N — s6 cd thé cdy trong 24 OTC diéu tra, D — mét dé quén thé (cdy/ha), DBH — dwédng kinh
ngang nguc (cm), IVI — chi sé gid trj quan trong (%); Cdc ddc diém vé nhu cdu dnh sdng: US — wa sdng, TT —

trung tinh, CB — ¢6 khé ndng chju béng.

Sau loai cdy trong nhdm lodi wu thé vai gid
tri IVI > 2% va cd s6 ca thé tir 20 cay trd |én
duoc lya chon dé phan tich méi quan hé sinh
thai bao gbm: Tau mat quy, Dé gai, Dung |3 tra,
Mai liéu, Thau linh va Trdm trang. Phan b6 s6
cady theo c¢& duong kinh cla 6 loai cady nay

dugc thé hién trong Hinh 1, déu cé dac diém
phan bd gidm hinh chit J nguoc vdi sé lvong
cay tap trung nhiéu & c¢& DBH < 15 cm (cay
nho). Két qua nay cho thay, nhém céc loai cay
uwu thé cd su tai sinh cao, ciu tric quan thé
cta chung tuwong d6i én dinh.
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Hinh 1. Phan bd s& ciy theo cap dudng kinh ctia sdu loai wu thé

Thong tin vé cac loai cay gb rat can thiét doi
v3i cac cudc diéu tra khdo sat, quan ly va bdo
ton tai nguyén rirng [13]. Cay gb |a thanh phan
chinh cla hé sinh thai rirng va cac loai cady wu
thé& cé anh hudng dang ké dén chu trinh dinh
dudng, st dung anh sang va cic diéu kién vi
khi hdu, dnh hudng dén toan bdé méi trwong
tai nguyén cta hé sinh thai va cac chirc nang
sinh thai [12]. Hé sinh thai rirng 13 nén tang dé
dadm bao da dang sinh hoc, diéu hoa khi hu,
lwu trit carbon va cung cdp nudc, dong vai trod
then chét trong hé sinh thai toan cau [10]. Do
do, théng tin chinh xac vé thanh phan loai, dac
biét a cac loai wu thé la co s& cla viéc quan ly
khoa hoc cac ngudn tai nguyén rirng va ho tro
cho quan ly sinh thai, mdi trudng va phat trién
bén vitng.

Trong nghién clru nay, Tau mat quy, Tram
trang va Dé gai |3 3 loai cdy wu thé, thuc s ¢
y nghia vé mat sinh thai trong cac 1am phéan ty
nhién cda kiéu rirng 1a réng thudng xanh &
KBTTN Xuan Lién. K&t quad nay phu hop vdi
nhan dinh cia Sam va cdng su, cho rang trong
rirng nhiét déi hon lodi, thuong chi cé hai
hodc ba loai chiém wu thé trong hau hét cic
quan x3 thwc vat [22]. Rirng lién tuc bién déi
va phét trién, khién thanh phan loai ciy cling

thay déi theo thoi gian [23]. Cung vdi 3 loai
cay thuc su cé y nghia vé mat sinh thai tai thoi
diém nghién ctru, 3 loai cay khac (Mai liéu,
Thau [inh va Dung |4 tra) hinh thanh nén nhém
lodi cdy wu thé cha |d&m phan vai téng IVI 13
47,7%. O rirng nhiét d&i &m cua nudc ta,
nhédm céc loai cdy wu thé thuong khdng qua
10 loai, mdi loai chiém khoang 5% s6 ca thé
[24]. M&i mot vung, thanh phan loai cay khong
giong nhau, tao nén sy da dang loai cla loai
rirng thuong xanh & cac vung khac nhau va
trong céc diéu kién sinh thai khac nhau.
3.2. Mdi quan hé tong thé giira cac loai wu
thé

K&t qua tinh todn ma tran vé su hién dién
va vang mat cla 6 loai cay wu thé cho thay, gia
tri VR = 1,77. Diéu nay chi ra rang, cac loai cay
uvu thé trong khu vuc nghién ctu biéu hién
mai quan hé tong thé |a twong hd. Thong ké W
d3 duwoc st dung dé phat hién do léch déng ké
clia d6 léch VR so vai 1, gid tri W la 40,79.
Bang phan vi cla phan phdi Chi binh phwong
cho thay, X?(0,95; 24) = 13,9 va x%(0,05; 24) = 36,5 Vi
W khoéng nam trong [13,9; 36,5]. Do do, cé thé
két luan rang mdi quan hé téng thé cla cac
loai cdy wu thé trong quan x3 rirng 1a rong
thuong xanh trong khu vyc nghién ciru la co y
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nghia vé mat théng ké.

M&i quan hé téng thé md ta su twong tac
gilta cac loai va phan 4nh sy 6n dinh cda ciu
trdc quan xa cling nhw thanh phan loai [9, 25].
MGi quan hé téng thé Ia tuwong hd va cé vy
nghia théng ké trong nghién ctu nay chi ra
rang, cau tric va thanh phan loai cla quan x3
cay gb trong khu virc nghién cru 13 6n dinh, &
trang thai can bang dong, gitta cac loai cay gb
trong quan xa tén tai méi quan hé cung cé loi
trong su chung séng lau dai giéng nhu nhan
dinh cda nhiéu nghién ctru trwdc day.

3.3. M&i quan hé giira cac loai wu thé theo
tirng cap

Théng ké Chi binh phuong d3 duoc tinh
toan dé xac dinh méi quan hé gitta 6 loai trong
nhom loai wu thé theo tirng cdp nhu thé hién
trong Hinh 2. K&t qua cho thay, trong 66 cip
cla 6 loai cdy, 9 cdp (13,6%) thé hién méi
quan hé canh tranh, 31 cdp (47%) thé hién
quan hé twong hd va 26 cdp (39,4%) thé hién
ma&i quan hé doc 14p. Tuy nhién, trong sé 66
cap cla 6 loai cay, chi 3 cap (4,5%) thé hién
md&i quan hé canh tranh va 10 cdp (15,2%) thé
hién m6i quan hé tuwong hd cé y nghia vé mat
théng ké.

Cuong d6 lién két cha cac cap loai trong
nhém 6 loai cdy wu thé dwoc phéan tich dua
trén chi sé DI (Hinh 3). Két qua cho thay, trong
s8 66 cap loai dwoc phan tich, 1 cdp (1,5%) thé
hién cudng d6 lién két rat yéu, 7 cdp (10,6%)
thé hién cwdng do lién két yéu, 23 cap (34,8%)
thé hién cuwong do lién két manh va 35 cap
(53%) thé hién cwong dd lién két rat manh.

Mac du chi s6 DI md ta dinh lwgng mic do
lién két gitra cdc cap loai nhung khdng cung
cap chi bdo vé hiép phuong sai theo cap loai
[9]. Do d6, hé s& tuwong quan x&p hang
Spearman (SRCC) da duwoc dua vao trong
nghién ctru dé xem xét hiép phuong sai loai
theo tirng cap. Két qua tinh toan SRCC duoc
thé hién trong Hinh 4. Trong s6 66 cap loai, 37
cap (56,1%) biéu hién tuwong quan duwong &
murc d6 chat (0,002 <r<0,24; p < 0,05) va 11
cip (16,7%) bi€u hién tuwong quan dwong &
murc d6 rat chat (r > 0,24; p < 0,01). Bén canh
do, 10 cap biéu hién twong quan &m & murc do
chat (r < -0,2; p < 0,05), chiém 15,2% tong sb
cap; 8 cap biéu twong quan 4m & mirc d6 chit
(-0,2 < r < -0,01; p < 0,01), chidm 12,1% tdng
s6 cap.
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B canhtranh O Doclap O Twong hd
Hinh 2. M&i quan hé clia cac loai wu thé dwoc phan tich dwa trén kiém dinh x2
(Tén viét tét cla lodi bao gdm tén lodi va cd kich thudc cdy: DG — Dé gai, DLT — Dung Id trd,
ML — Mai liéu, STH — Tdu mét quy, TL — Théu linh, TT — Trdm trdng, N — cdy nhd, L — céy I6n;
Ky hiéu * va ** thé hién murc y nghia théng ké p< 0,05 va p< 0,01)
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TT.LT 0.74
TL.N A 0.59 | 0.67
TL.LA 056 | 0.43 | 054
STH.N 038 | 06 [ 074|084
STH.LA 092 044 [ 065 0.78 | 0.92
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Hinh 3. Cudng do lién két cla cac cdp loai trong nhdm 6 loai cdy wu thé
(Tén viét tat cla lodi bao gdm tén lodi va c& kich thwdc cdy: DG — Dé gai, DLT — Dung Id tra,
ML — Mai liéu, STH — Tdu mdt quy, TL — Thdu linh, TT = Trdm trdng, N — cdy nhd, L — cdy Ién)

TT LT 0.093
TL N- -0.0L
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STH_N T -0.272| 0.055(-0.234 -0.014
STH_L- 0.272|-0.133| 0.271 0.033.
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DLT N
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O Twong quan am chat (r < -0.2) O Twong quan am rét chat (-0.2 < r <-0.01)
B Twong quan dwong chat (0.002 < r< 0.24) B Twong quan dwong rat chat (r > 0.24)
Hinh 4. Hé s6 twong quan xép hang Spearman clia cic cip lodi wu thé

(Tén viét tat cha lodi bao gém tén lodi va cé kich thudc cdy: DG — Dé gai, DLT — Dung Id trd,

ML — Mai liéu, STH — Tdu mét quy, TL — Théu linh, TT — Trdm trdng, N — cdy nhd, L — cdy Ién)
K&t qua cla kiém dinh x%, DI va SRCC Ia  hon so vdi quan hé déc lap va canh tranh
nhat quén, déu chi ra rang m&i quan hé nhung ciing c6 mét s6 khac biét nhat dinh.
twong ho gitra cac cdp loai chiém ti 18 cao  Kiém dinh X2 d3 duoc si dung rong rii trong
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nghién ciru sinh thai hoc dé xac dinh mdi
guan hé gilta cac loai; tuy nhién, né khéng
cung cap thong tin vé cwdng do lién két. Mac
du chi s& DI mé td dinh lwgng mdi quan hé
gitta cac loai va vuot tréi hon so vdi kiém
dinh x%, nhung chi dya trén dir liéu nhi phan,
diéu nay dan d&n mat théng tin thudc tinh
cla céc loai. Ludwig va cong sy da két luan,
SRCC phu hop dé dénh gid mdi quan hé tuyén
tinh hodc sy twong quan gilta cac bién déc
lap va trong trwong hop nghién ctru sinh thai
hoc quan x3 khéng bi anh hudng badi sy phan
b6 clda cac quan thé khic nhau. Do dé, viéc
dwa SRCC vao trong nghién clru déng thoi két
hop véi kiEm dinh x2, chi s6 DI dé xac dinh
m&i quan hé gilra cac loai s& lam tang murc

dd tin cay cda két qua.

Trong nghién ctu nay, két qua phan tich
cudi cung vé méi quan hé loai dugc téng hop
dua trén kiém dinh x? va SRCC vdi chi s6 DI 1a
thong tin hd tro. Ma&i quan hé loai dwoc nhém
thanh hai loai la cung loai va khac loai, cung
cdp co s& cho nha quan ly khi tién hanh tréng
mdi hodc lam giau rirng. Cac cdp loai thé hién
ma&i quan hé cé y nghia théng ké trong ca kiém
dinh x? va SRCC va cé gia tri DI Ién duoc wu
tién nhac dén trudc. Trong khi d6, cac cap loai
thé hién méi quan hé cé y nghia théng ké
trong ca kiém dinh x? va SRCC nhung gia tri DI
nho s& dugc xép & céc vi tri sau. Cac cap loai
duoc liét ké trong Bang 2.

Bang 2. Mai quan hé giira cic cdp loai trong nhém loai cidy wu thé

T Quan hé cung loai Quan hé khac loai

1 Dé gai cay I&n va nho (+) Dé gai cay nhd va Dung |4 tra cay I6n (+)

2 Dung |4 tra cdy I&n va nho (+) Dung |3 tra cay lén va Mai lidu cay 16n (+)
3 Mai liéu cay |én va nhd (+) Dung |4 tra cay nhé va Mai lidu cay l&n (+)
4 Tau mat quy cay I&n va nhé (+) Tau mat quy cay I&n va Mai liéu cay 16n (+)
5 Théau linh cay |&n va nho (+) Tau mat quy cay I&n va Mai liéu cay nhé (-)
6 Tram trang cay |&n va nhd (-) Tau mat quy cay nhé va Thau linh cay 16n (-)
7 Thau inh ciy nho va Tram trang cay I&n (+)

Ghi chu: “+’ biéu thj quan hé twong hb, -* biéu thj quan hé canh tranh.

Céc cip loai c6 méi quan hé twong hd céd y
nghia vé mat théng ké thudng cé cac dac diém
sinh thai twvong déng va do dé yéu cau vé moi
trudng séng cla chung la twong déi gidng
nhau [26, 27]. Liu va cong su cling tin rang,
md&i quan hé tuong hd cta cdp lodi phan anh
gitta ching c6 méi lién két hitu co chat ché va
cé thé cung chung séng lau dai [9]. Nhitng
nhan dinh nay dwoc dng hd bdi két qua cua
nhém tac gia. Vi dy, cap loai Dé gai cdy nho
(loai trung tinh) va Dung |3 tra cay l1&n (loai cé
kha ndng chiu béng) c6 mdi quan hé twong hd.

Hau hét cic khu rirng tu nhién bj suy thodi
c6 cau trdc tang tan don gian, dan dén hiéu
qua quang hgp thap hon so vdi cac khu rirng
cd ciu truc tang tan da dang [28]. Ngoai ra,
nhitng khu rirng nay thuong bao gom cac loai

cy c6 gid tri thap [29]. Hon nita, sy phat trién
cla dan s6, d6 thi héa khién dién tich rirng &
nhiéu vung bj chia cdt, qua trinh phat tan hat
gidng cla céc loai cay bi cdn trd, két qua thiéu
sy tai sinh ty nhién cda céac loai cdy co gia tri
cao va cac loai cdy du nhap vao quan xa mudn
[30]. Nhitng nguyén nhan nay chinh la ly do
can phai ti€n hanh trong lam giau rirng bang
cac loai cdy cé gia tri cao va cé mdi quan hé
twong hd, han ché va tranh nhitng cip loai cé
ma&i quan hé canh tranh.
4. KET LUAN

Trong nghién clru nay, mdi quan hé téng
thé cla cac loai cdy wu thé cling nhu méi quan
hé trong cung loai va khac loai cla chuing
trong rirng 1a rong thuong xanh & KBTTN Xuéan
Lién, tinh Thanh Héa d3 duoc phéan tich. Két
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qua cho thay, tdng cdng 123 loai cay gb (DBH
> 5,0 cm) da duoc ghi nhan trén 24 OTC 1000
m2. Nhdm loai cdy wu thé bao gdm 6 loai, tuy
nhién chi cé ba loai Tau mit quy, Tram trang
va Dé gai la thuc sy cé y nghia vé mat sinh thai
tai thoi diém nghién ctru. Phan b6 s6 cay theo
c@ duong kinh cta 6 loai trong nhém loai wu
thé& dang phan bd gidm hinh chit J nguoc, biéu
thi ching déu Ia nhitng quan thé cé kha nang
tai sinh manh. M&i quan hé tong thé giita cic
loai 1a twong hd va cd y nghia vé mat thong ke,
cho thay rang 1am phan khu virc nghién cru cé
ciu tric 6n dinh va thanh phan loai dang &
trang thai can bang dong. M&i quan hé gilra
cac loai theo tirng cdp cé sy nhat quan gitta
kiém dinh x?va SRCC, cho thay quan hé twong
hd chiém ti 1&é cao hon so véi quan hé canh
tranh va doc lap. K&t qua cda nghién ctu nay
gbp phan phuc hoéi rirng tu nhién bj suy thoai
hodc trong méi rirng & nhitng khu vue cé diéu
kién khi hau va lap dia twong déng so vdi khu
vyc nghién ctru.

L&i cdm on

Cac tac gia chan thanh cam on S& Khoa hoc
va Cong nghé tinh Thanh Héa, nhiém vu “Diéu
tra dic diém sinh vat hoc va bao ton mot so
loai cdy ho Dau (Dipterocarpaceae) tai Khu
Bao ton thién nhién Xuan Lién, tinh Thanh H6a”
da ho tro kinh phi d& nhém tac gia thuc hién
nghién ctru nay.

TAI LIEU THAM KHAO

[1].Pao Cong Khanh & Dao L& Huyén Trang (2021).
Quan ly rirng bén vitng va chirng chi rirng & Viét Nam
nhitng co héi, thach thirc va céc gidi phdp thiuc day. Tap
chi Khoa hoc Ldm nghiép. 1: 50-57.

[2].Pham Thj Thién, Poan Thi Thanh Huong & Tran
Thu Phuwong (2022). Suy thodi hé sinh thai toan ciu va
giadi phap phuc hdi hé sinh thai cho Viét Nam. Tap chi
khoa hoc bién d6i khi hau. 22: 17-36.

[3].Nguyén Xuan Diing (2022). Bao ton thién nhién
va da dang sinh hoc hudng t&i Thap ky phuc hoi hé sinh
thai. Tap chi Mai truwong. 8: 19-24.

[4].Puettmann K. J., Wilson S. M., Baker S. C,
Donoso P. J., Drossler L., Amente G., Harvey B. D.,
Knoke T., Lu Y. & Nocentini S. (2015). Silvicultural
alternatives to conventional even-aged forest

management-what limits global adoption? Forest
Ecosystems. 2: 1-16.

[5].Triéu Van Hung, Pham Thu Thdy & Dao Linh Chi
(2020). Bao céo chuyén dé 209: Két qua thyc hién Chién
lvgc phét trién LAm nghiép Viét Nam giai doan 2006—
2020 va dé xuat ndi dung Chién luvgc phat trién LAm
nghiép Viét Nam giai doan 2021-2030, tdm nhin dén
ndm 2050. T6 chirc Nghién clru LAm nghiép Quéc té
(CIFOR). Bogor Barat, Indonesia.

[6].Tran Dic Thanh (2007). "Nhitng vdn dé méi
trwdng ven bién ndi bat & Viét Nam va dinh hudng bao
vé&", trong: Vai trd clda hé sinh thai rirng ngdp man va
ran san hod trong viéc gidm nhe thién tai va cai thién
cudc s6éng & vung ven bién. Nha xudt ban Néng nghiép.
119-134.

[7]1.0'Hara K. L. (2016). What is close-to-nature
silviculture in a changing world? Forestry: An
International Journal of Forest Research. 89(1): 1-6.

[8].Favre L. A. & Oberson J. M. (2002). 111 années
d'application de la méthode du contrble a la forét de
Couvet| 111 years of application of the method of
control in  the community forest of Couvet.
Schweizerische Zeitschrift fur Forstwesen. 153(8): 298-
313.

[9].Liu Z., Zhu Y., Wang J., Ma W. & Meng J. (2019).
Species association of the dominant tree species in an
old-growth forest and implications for enrichment
planting for the restoration of natural degraded forest
in subtropical China. Forests. 10(11): 957.

[10]. Zhang Z. H., Hu G., Zhu J. D., Luo D. H. & Ni J.
(2010). Spatial patterns and interspecific associations of
dominant tree species in two old-growth karst forests,
SW China. Ecological research. 25: 1151-1160.

[11]. Nguyen Van Quy, Pham Van Dien, Bui The
Doi & Nguyen Hong Hai (2023). Niche and Interspecific
Association of Dominant Tree Species in an Evergreen
Broadleaved Forest in Southern Vietnam. Moscow
University Biological Sciences Bulletin. 78(2): 89-99.

[12]. Pham Van Huong & Le Van Cuong (2022). The
ecological interaction between endangered, precious
and rare woody species in rich forest community of
Tanphu protection forest, Vietnam. Biodiversitas:
Journal of Biological Diversity. 23(12): 6119-6127.

[13]. Nguyen Van Quy, Pham Mai Phuong, Li Meng,
Bui Manh Hung, Pham Thanh Ha, Nguyen Van Hop,
Nguyen Thanh Tuan & Kang Yong Xiang (2022). Spatial
structure of the dominant tree species in an evergreen
broadleaved forest stand in South Vietnam. Biology
Bulletin. 49(1): 69-82.

[14]. Nguyén Hong Hai, Nguyén Vin Quy, Nguyén
Thanh Tudn & Pham Thanh Ha (2022). Béng thai quan
thé loai cay Kién kién trong rirng ty nhién & Vudn quéc
gia Phu Quéc, tinh Kién Giang. Tap chi Néng nghiép &
Phat trién Néng thén. 20: 99-106.

[15]. Bui Thi Huyén (2016). Dac diém ciu tric té
thanh va tai sinh trang thai rirng non tai khu bao tén
thién nhién Xuan Lién, tinh Thanh Hda. Tap chi Khoa
hoc Trudng Dai hoc Héng Dirc. 30: 30-40.

[16]. DS Ngoc Dai & Lé Thi Hwong (2010). Pa dang
thuc vat bac cao cé mach tai khu bao ton thién nhién

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 4 (2024) 87



Ldm hoc & Diéu tra quy hoach rirng

Xuan Lién, tinh Thanh Hoa. Tap chi Cong nghé Sinh hoc.
8(3A): 929-935.

[17]. Nguyén Nghia Thin (1997). CAm nang nghién
ctru da dang sinh vat. Nha xuit ban Néng nghiép.

[18]. Pham Hoang H& (1999-2003). Cay cd Viét
Nam. Nha xuat ban Tré.

[19]. Tran Hop (2002). Cay gb Viét Nam. Nha xuat
ban Nong nghiép.

[20]. Schluter D. (1984). A variance test for
detecting species associations, with some example
applications. Ecology. 65(3): 998-1005.

[21]. Forest Inventory and Planning Institute
(1996). Vietnam Forest Trees. Agricultural Publishing
House.

[22]. Sam H. V., Baas P. & Kebler A. J. P. (2009).
Plant Biodiversity in Ben En National Park, Vietnam.
Agricultural Publishing House.

[23]. Kijowska-Oberc J., Staszak A. M., Kaminski J.
& Ratajczak E. (2020). Adaptation of forest trees to
rapidly changing climate. Forests. 11(2): 123.

[24]. Nguyen Van Quy, Kang Yong Xiang, Ashraful
Islam, Li Meng, Nguyen Thanh Tuan, Nguyen Van Quy &
Nguyen Van Hop (2022). Spatial distribution and
association patterns of Hopea pierrei Hance and other
tree species in the Phu Quoc Island evergreen

broadleaved forest of Vietnam. Applied Ecology &
Environmental Research. 20(2): 1911-1933.

[25]. SuS.J, LiuJ.F,HeZ.S., ZhengS. Q., Hong W.
& Xu D. W. (2015). Ecological species groups and
interspecific association of dominant tree species in
Daiyun Mountain National Nature Reserve. Journal of
Mountain Science. 12: 637-646.

[26]. Zhao H., Kang X., Guo Z.,, Yang H. & Xu M.
(2012). Species interactions in spruce—fir mixed stands
and implications for enrichment planting in the
Changbai Mountains, China. Mountain Research and
Development. 32(2): 187-196.

[27]. JiangJ., Lu Y. C. & Pang L. F. (2014). Analysis
on Interspecific Association and Management Modes of
the Tree Species for Plantation in Southern Subtropical
Zone, China. Forest Resources Management. (6): 79.

[28]. Wu C., Wang Z. & Fan Z. (2004). Significance
of senescence study on tree roots and its advances.
Ying Yong Sheng tai xue bao. 15(7): 1276-1280.

[29]. Ma L. (1986). Relations of photosynthetic area
of crown leaves and potential use of solar energy to
crown profile area. Chinese Journal of Ecology. (6): 23.

[30]. Chazdon R. L. (2019). Second growth: the
promise of tropical forest regeneration in an age of
deforestation. University of Chicago Press.

88 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 4 (2024)



