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TOM TAT

Nghién ciru nay dugc thic hién trong kiéu rimg 14 réng thudng xanh ¢ khu vire
Ia Mor, tinh Gia Lai dé gitip hiéu rd hon vé dac diém sinh thdi cua loai Cam
xe - mot loai cay da tac dung, c6 gia tri cao v& mit kinh té. Dit liéu duoc thu
thép tir tat ca cac cay than gd co dudng kinh ngang ngyc (dbh) > 5 cm trong 3 6
tiéu chuén dién hinh tam thdi (OTC) 1 ha (100x 100 m). Phuong phap phan tich
mb hinh diém khéng gian dua trén phan mém R dugc st dung dé phan tich dir
liéu nghién ctru. Két qua nghién ciru cho thiy, Cam xe ¢6 ca phan bd kiéu cum,
ngau nhién va déu tai khu vuc noi loai phan bd. Phan bd khong gian ciia Cam
xe bj anh huéng manh boi tinh khong dong nhat ctia méi truong séng. Phat tan
gi6i han 1a mét trong nhimg nguyén nhéan chinh da diéu chinh mé hinh phan bd
khoéng gian cua loai. Trong khoang cach 0-10 m, quan h¢ canh tranh gitra Cam
xe va cac lodi uu thé chiém ty 1¢ 16n hon so véi quan hé tuong hé va doc lap
(chiém 66,67% & rimg trung binh va 50% & rimg gidu). O khoang cach 10-30
m, Cam xe chu yéu ¢6 quan h¢ ddc 1ap véi cac loai cay thudc nhom loai vu thé
trong 1dm phan (chiém 83,33% va 71,43% trong tong s6 mdi quan hé ¢ 2 trang
thai rimg trung binh va giau). Dya trén két qua ciia nghién ctru nay c6 thé diéu
chinh mat d9, chon khoang cach hd tréng thich hop khi phuc hdi hoac tr6ng rung
mdi bang loai Cam xe va cac loi cdy song chung vdi né.

Spatial distribution patterns and associations of Xylia xylocarpa (Roxb.)
Taub. in an Ia Mor evergreen broadleaved forest, Gia Lai province

Present study was carried out in two medium and rich forest types of an Ia
Mor evergreen broadleaved forest, Gia Lai province to help better understand
the ecological characteristics of Xylia xylocarpa - a multi-use tree species
with high economic value. Research data were collected from all woody
trees with diameter at breast height (dbh) > 5 cm in three 1ha- study plots
(100x100 m). The spatial point-patterns analysis method was used to analyze
research data based on R version 4.1.1 software. Research results showed
that Xylia xylocarpa had both aggregated, random, and regular distribution
in the area where this species distributed. The spatial distribution pattern of
Xylia xylocarpa was strongly influenced by the environmental heterogeneity
effects in the study plot.
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Dispersal limitation is one of the mechanisms underlying the spatial pattern
formation of Xylia xylocarpa species. The repulsion association between
Xylia xylocarpa and dominant species accounts for a higher proportion
than the attractive and independent association (accounting for 66.67% in
medium forest and 50% in a rich forest) at scales of 0-10 m. Xylia xylocarpa
mainly had independent associations with tree species of the dominant
species group in the stand (accounting for 83.33% and 71.43% of the total
number of species-pairs in two medium and rich forest types) at scales of 10-
30 m. Based on present findings, it is possible to adjust the density as well
as define the appropriate planting hole spacing when forest rehabilitation or
reforestation by Xylia xylocarpa and other species grow with it.

I. PAT VAN PE

Phan bd va quan hé khong gian cua ciy rung,
cu thé 1a & cac pham vi khong gian khac nhau
dd duoc coi 1a bang ching phan anh dong thai
ctia 1am phan theo thoi gian (Nguyén Hong Hai
va Pham Tién Bang, 2020). Trong khoang 50
nim qua, cic nha sinh thai hoc trén thé gidi da
dua ra rat nhiéu gia thuyét dé giai thich cho mo
hinh phan bd va quan hé khong gian cua cdy
rimg, nhu 1y thuyét canh tranh va tuong hd,
ly thuyét trung 1ap, su chét phu thudc vao mat
do, 1y thuyét 6 sinh thai (Wright, 2002). Trong
s6 cac gia thuyét duoc dua ra, 1y thuyét trung
1ap cho rang tat ca cac ca thé cdy khong phan
biét khac loai déu binh dang trong cac qua trinh
sinh san, sinh truong va chét (Hubbell, 2005).
Ly thuyét 6 sinh thai lai nhin manh sy khac
biét gitra cac loai (Hubbell, 2001). Gia thuyét
Janzen - Connell nhan manh vai trd quan trong
cua mat dg trong viéc duy tri da dang sinh hoc
(Liza et al., 2014). Mic du cac ly thuyét khac
nhau c6 thé giai thich dugc co ché cung ton
tai cua cac loai trén mot quy mo khong gian
va thoi gian nhét dinh, nhung chua c6 mot ly
thuyét thong nhat va hoan chinh nao c6 thé giai
thich dugc su chung séng cua céac loai trong céc
quan x3 khac nhau trén quy mé toan cau (Yao
et al., 2018). Do d6, nghién ctru co ché va quy
luat cung ton tai cta céc loai thuc vat van con

rat nhiéu thach thic va can tiép tuc c6 nhiing
nghién ctru chuyén sau hon.

Theo Pham Vian Pién va Nguyén Hong Hai
(2016), dac diém phan bd khong gian cua mot
quan thé cdy rimg c6 thé dugc xac dinh 1a phan
b6 kiéu cum, ngau nhién hodc déu dua vao vi tri
clia cac ca thé cay riéng 1. Tilman (2004) cho
rang, md hinh phan b khong gian cua cdy rimg
duoc giai thich bdi anh huong cia moi truong
song khong dong nhat va cac trang thai can biang
cua cac loai phu thudc vao kha nang phat tan,
canh tranh hodc hd tro 1dn nhau. O d6i tugng 1a
rimg mua nhiét déi thi méi quan hé khong gian
trong cung loai hodc khac loai dién ra phirc tap
hon so véi cac kiéu rimg khac boi rimg mua
nhiét d¢i 1a noi thanh phan loai cdy rat da dang
nhung mat do mdi loai thip (Nguyén Hong Hai
va Pham Tién Bang, 2020). Viéc nghién ctru va
g dung phuong phap phéan tich mé hinh diém
khong gian dé giai thich cac co ché va qua trinh
sinh thai 1y thuyét ¢6 anh huong dén phan bd
va quan hé khong gian cia cdy rimg 13 mot van
dé con it dugc quan tim ¢ Viét Nam ciing nhu
nhiéu nuée nhiét d6i khac trong khu vue.

Cam xe (Xylia xylocarpa (Roxb.) Taub.) co
tén goi khac la Cam xe, thudc chi Cim xe
(Xylia), ho Pau (Fabaceae), nganh Mdc lan
(Magnoliophyta); loai nay phan bd tu nhién
& nhidu nudc chau A nhu An DO, Myanma,
Thai Lan, Lao, Campuchia va Viét Nam
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(Wattanakulpakin et al., 2015). Cam xe sinh
truong va phat trién tot trong cac 1am phan
rung tu nhién noi c¢6 nhié¢t d¢ cao va kha nang
thich tmg cua loai véi diéu kién khic nghiét cua
moi truong ciing 1a rat tét (Phukittayacamee
et al., 1993). Cam xe 1a mot trong nhirng loai
duge xép vao nhom loai cdy da tic dung, trong
luong riéng cua gd ning, tinh chét co 1y cing,
g6 thuong khong bi mbi mot, duoc dung déng
dd gia dung, xay dung, dong tau, toa xe lua, cot
dién,... G6 Cam xe rat c6 gia tri trén thi trudng
tiéu thu trong nudc va xuat khau (Vuong Hitu
Nhi, 2009). V6 cay c6 thé dung lam thudc chita
bénh (Vadivel and Biesalski, 2012); hat giau
protein va chit béo, c6 thé dung lam thic an
cho con nguoi (Siddhuraju et al., 1995; Saelim
and Zwiazek, 2000). O Viét Nam, Cam xe la
loai cdy ban dia, phan bé ti nhién kha phd bién
& nhiéu tinh phia Nam va Tay Nguyén. Loai
nay c6 kha nang tai sinh hat, choi than va chdi
1& manh, ngudn hat giéng phong phi; tuy nhién,
s6 lugng cé thé ciia loai Cam xe ngoai tu nhién
con rét it, ving phan bd dang dan bi thu hep do
tinh trang khai thac gd trai phép (Vuong Hitu
Nhi, 2009). Tinh dén hién tai, van chua c6 mot
cong bé nao str dung phuong phap phan tich mo
hinh diém khong gian dé nghién ctru dic diém
sinh thai ctua loai Cam xe trong rung la rong
thuong xanh & Viét Nam noi chung va ¢ khu
vuc nghién clru noi riéng, vi vay nghién cuu
nay duogc thuc hién 1a rit can thiét.

Trong nghién ctru nay, ching t6i phan tich
dac diém phan bd va mdi quan hé khong gian
cua loai Cam xe ¢ 2 trang thai rung tu nhién
trung binh (TXB) va giau (TXG) cia kiéu rimg
14 rong thuong xanh thudc Ban quan ly rimg
phong ho (QLRPH) Ia Mor, huyén Chu Prong,
tinh Gia Lai. Muyc ti€u cua nghién cuu la lam
sang to cac qua trinh sinh thai da giup cho loai
Cam xe chiém wu thé & noi né phan bd, dong
thoi két qua ctia nghién ctru ciing bo sung thém
cac thong tin khoa hoc tin cay lam co s& cho
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viéc xay dung cac bién phéap k¥ thuat 1am sinh
nham phuc hdi va mo rong ving phan bd cia
loai Cam xe. Két qua ctia nghién ciru nay khong
chi ¢6 ¥ nghia vé mit khoa hoc ma con cd y
nghia ca vé mit thuc tién san xuat.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. D6i twong nghién ciru

Déi tuong nghién ciru duge dé cép trong bai
béo 1a su phan bd va quan hé khong gian cua
loai Cam xe va céc loai cdy khéc (cic loai c6 s6
lwong cé thé > 25 cay/ha) trong trang thai rimg
tu nhién trung binh va gidu thudc kiéu rimg
l1a rdng thuong xanh tai Ban QLRPH Ia Mor,
huyén Chu Prong, tinh Gia Lai.

2.2. Dia diém va thoi gian nghién ciru

Nghién ctu dugc thuc hién tir thang 3/2021 dén
7/2021 v6i 3 dot diéu tra thyc dia tai Ban QLRPH
Ia Mor, huyén Chu Prong, tinh Gia Lai (toa do
dia ly tir 13°22°30” dén 13°36°10” vi d6 Bic,
107°39°29” dén 107°48°24” kinh d6 Dong).
Tong dién tich rimg va dat 1am nghiép thudc quyén
quan 1y ciia don vi 1a 10.429,30 ha. Ché do khi
hau cta khu vue nghién ctiru mang nét déc trung
cta vung khi hau nhiét déi gié mua Cao nguyén,
chiu anh huéng khi hau nhiét déi am, trong nim
¢0 2 mua rd rét: mua kh6 va mua mua. Nhiét do
khong khi trung binh 14 25,5°C, cao nhat 31,8°C,
thap nhat 15,8°C. Luong mua trung binh 1.600-
1.700 mm/nam. Po 4m khong khi trung binh nam
80%. Dia hinh cua khu vuc nghién curu 1a kiéu dia
hinh ban binh nguyén, d6 déc binh quan tir 5-15°
(Ban QLRPH Ia Mor, 2020).

Cac OTC dugc dat tai 2 trang thai rung TXB
va TXG. Toa d6 cua cac OTC lan luot, OTC 1
(TXB): 13°32°26,15” vi do Bac, 107°42°2,23”
kinh d¢ Bong; OTC 2 (TXG): 13°31°19,54” vi
d6 Bac, 107°41°28,07” kinh d6 Pong; OTC 3
(TXG): 13°30°37,56” vi d6 Béc, 107°42°29,08”
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kinh d6 Péng. Cac quan x4 thuc vat khu vuc
nghién ctru ¢6 mot s6 wu hop dién hinh nhu:
Sang 1¢ (Lagerstroemia calyculata Kurz), Ko
nia (/rvingia malayana Oliv. ex A.W.Benn.),
Cam xe (Xylia xylocarpa (Roxb.) Taub.), Co ke
(Microcos paniculata L.), Thau tiu (Aporosa
villosa (Lindl.) Baill.) va Boi 101 vang (Litsea
pierrei Lecomte) (Phéan vién Piéu tra quy hoach
rung Nam Trung B6 va Tay Nguyén, 2017).

2.2. Phuong phap nghién ciru

2.2.1. Phwong phdp diéu tra va thu thip dit liéu

Tai dia diém nghién cuu, thiét lap 3 OTC c¢o
di¢n tich 1 ha (100x100 m). Str dung phuong
phap ludi 6 vudng lién ké chia OTC thanh 25 6
thir cap, dién tich mdi 6 thir cap 400 m2 (20x20
m). Trong 6 thtt c4p thu thap thong tin cua tit ca
cac cay gb c6 dudng kinh tai vi tri 1,3 m (dbh) >
5 cm, bao gom: Tén loai cdy, dbh duoc x4c dinh
bang thudc kep kinh, dwdng kinh tan duoc xéc
dinh bang thudc day theo 2 huéng Dong - Tay
va Nam - Bic, chiéu cao vut ngon (H, ) dugc do
bang thude Blume - Leiss; ldy diém giao giita
2 canh ciia OTC theo hudng Tay - Béc va Tay
- Nam lam gbc toa do theo hé quy chiéu, xac
dinh toa do twong dbi cua timg cay trong OTC
bang thude do khoang cach laser (Leica Disto
D,) va la ban.

2.2.2. Xdc dinh tén loai cay

Ténloai cay gb dugc xac dinh bang phuong phip
hinh thai so sanh. Cac tai li¢u dugc st dung bao
goém: Cay c6 Viét Nam (Pham Hoang Ho, 1999
- 2003), Cay gb Viét Nam (Tran Hop, 2002),
tén khoa hoc duogc hiéu chinh bdi Kew Science
(http://www.plantsoftheworldonline.org),
World flora online (http://104.198.148.243).

2.2.3. Xdc dinh loai cdy wu thé

Do uu the 1a mic d6 che phu cia mdt loai, nd
bicu hién cho su chiém linh khong gian cua loai

d6 trong 1am phan. Do uu thé dugc tinh bang
chi s6 gia tri quan trong (IVi%) ctia loai thong
qua s cay, tiét dién ngang than cy cua né. Chi
s6 IVi% duoc tinh cho tit ca cac loai cdy gb
trong 1am phan véi dbh > 5 cm theo cong thirc
sau (dan theo Pao Cong Khanh, 1996):

IV % N.%+ G, %
o=

Trong d6: IV.% 14 chi sb gié tri quan trong cua
loai i. N.% 1a ty 1¢ phan trim ctia s6 cay loi i
50 voi tong sd cay trong OTC. G.% la ty 1¢ phan
tram tong tiét dién ngang than cay cua loai i so
v6i tong tiét dién ngang than cay cua tit ca cac
loai trong OTC.

Theo Daniel Marmillod, nhiing loai cdy nao
co IV.% > 5% thi loai d6 méi thuc su co y
nghia vé mit sinh thai trong 1dm phan (dan
theo Nguyén Thi Thu Hién, 2015). Mt khéc,
theo Thai Van Trung (1978), trong mét lam
phan nhom loai ¢ tang cdy cao co tong tri s6
IVi% > 50% so véi tong thé sb loai dugc coi
12 nhém loai cay uu thé.

2.2.4. Xdc dinh trang thdi rirng

Trang thai rimg cua khu vuc nghién ctru dugc
xac dinh dua trén trir lugng cta 1dm phan va
Théng tur s6 33 ban hanh nam 2018, Thong tu
ctia Bo Nong nghiép va Phat trién nong thon:
Quy dinh vé diéu tra, kiém ké va theo d&i dién
bién ring (B6 Néng nghiép va Phat trién nong
thon, 2018).

2.2.5. Phén tich phin b va quan hé khong gian

Kiém tra tinh ddng nhat ctia didu kién moi truong
trén cc 6 nghién ctru dua trén phan bd khong gian
ctia toan bd cdy c6 dbh > 15 cm trong OTC bing
viée so sanh két qua cua 2 ham va L(r) (Pham Vin
Dién va Nguyén Hong Hai, 2016). Lua chon céc
cdy ¢6 dbh > 15 cm vi chiing c6 kha nang séng
phu kin cac dién tich ¢6 thé va da trai qua qué
trinh chon loc ty nhién, chit luong méi truong
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song khong dong nhét s& phan anh thong qua
phéan bd khong dong nhét ciia cdy thanh thuc (Hai
etal., 2014).

Dua trén dit liéu toa do cua cac ca thé loai Cam
xe va céac loai cay khac trong cic OTC, ham
tuong quan theo cip mot bién sé dugc st dung
dé phan tich mé hinh phan b khong gian cua
loai Cam xe, ham twong quan theo cdp hai bién
s6 dugc st dung dé phan tich méi quan hé gitra
loai Cam xe va cac loai khéc trong OTC. Trong
d6, ham tuong quan theo cdp g(r) 1a dao ham
ctia ham Ripley K v6i g(r) = K’(r)/(2r), cho biét
mat do ky vong cua céac diém tai khoang cach r
tir mot diém bat ky (Ripley, 1976).

Déi v6i ham tuong quan theo cip mot bién s6
(cing 1 loai cdy hodc mdt nhom loai cdy): néu
=1 thi phan bd hoan toan ngiu nhién; néu >1,
cac diém phéan bd kiéu cum va nguoc lai néu <
1, cac diém phan b déu tai khoang céach r giita
céc diém ctia mo hinh.

D4i voi ham tuong quan cip hai bién sé (mo ta
mat do ky vong cua loai cdy 2 tai khoang cach
r tir mot diém bat ky cua loai cay 1): néu =1,
quan hé gitra 2 loai la doc 1ap; néu >1, quan hé
gitra 2 lodi la trong hd va ngugc lai néu < 1, quan
hé gifra 2 loai la canh tranh tai khoang cach r.
Dé loai bo sai 1am trong viéc phan doan két cdu
khong gian, khi tién hanh phan tich can phai
chu ¥ t6i viéc lya chon mé hinh 1y thuyét (mo
hinh kiém tra sy dong nhét cua diéu kién 1ap
dia) (Nguyén Thanh Tuén et al., 2018). Cac md
hinh 1y thuyét dugc st dung trong nghién ciru
nay bao gdm: (1) M6 hinh khong gian hoan toan
ngau nhién cho ham tuong quan theo cip mot
bién s6 g11(r) va ham L, (r) di v6i toan b cay
¢6 dbh > 15 cm trong OTC. (2) Phin b6 Poisson
khong ddng nhat duge ding dé phan tich phan
bd khong gian cua cac loai cdy khi méi truong
song trong OTC 14 khong ddng nhét; nguoc lai,
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néu méi truong séng 1a dong nhat thi sir dung
mo6 hinh khong gian hoan toan ngiu nhién.
(3) M6 hinh ly thuyét twong tac doc lap dugc
sir dung dé kiém tra quan hé khong gian cua
loai Cam xe voi céc loai cay thudc nhom loai
vu thé trong 14m phan bang cach ¢é dinh vi tri
ctia loai cay thir nhét va dich chuyén ngiu nhién
toan b vi tri cua loai thur 2 xung quanh loai thir
nhit. M6 hinh ly thuyét doc 1ap dugc ap dung
cho viéc phan tich ham twong quan theo cap hai
bién s .

Trong phan tich s6 liéu phan b va quan hé
khong gian cua cac loai cay, udc lugng khong
c¢6 tham s Epanechnikov duoc sir dung cho
ham mat do véi ban kinh cira s6 di dong R =
30 m va d¢ phan giai khong gian 1a 1 m (Pham
Vin Dién va Nguyén Hong Hai, 2016). Tét
ca cac mo6 hinh khong gian duogc thuc hién
trén phan mém R phién ban 4.1.1 thong qua
Package ‘apcf’ vdi 199 1an mé phong Monte
Carlo, st dung 5 gi4 tri 1on nhét va 5 gid tri
nho nhét dé xay dung khoang tin cdy xép xi
95%; so d6 phan bo cac loai cay ring dugc
xay dung thong qua Package ‘spatstat’ va
Package ‘ggplot2’.

L. KET QUA NGHIEN CUU

3.1. Mt s6 dic trung ciia cac OTC

Céc trang thai ring da dugc phan loai dya trén
trit lwong ctia 1am phan va Thong tu s6 33 cia
Bo NN-PTNT. Trong do, ¢ trang thai rung
trung binh (OTC 1) tong s6 73 loai cdy gb da
duogc xac dinh véi mat do 780 cay/ha, trit luong
160,8 m*/ha; ¢ trang thai rimg giau (OTC 2 va
3) ghi nhan sb loai xuat hién tuong tng 1a 70
loai (1.086 cay/ha voi trit lugng 214,9 m*/ha)
va 63 loai (401 cay/ha; 225,4 m*/ha). Ciu tric
t6 thanh theo chi s6 TV,% dugc thé hién trong
bang 1.
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Bang 1. Cau tric t6 thanh cac 1am phan c6 loai Cam xe phan bd

Ai 5 loai at dé ca Triv lvon
orc | Trangthai | Soloai | Mat o cay g Céng thire t& thanh (theo IV.%)

rieng cay go go (cay/ha) (m*ha)

91Cx+47Tt+41Kv+3,7Bl+36Hq+34

1 TXB 73 780 160,8 Gd+33Xd+3,1Td29Lx+288Sn+2,7Ct+

2,7 Sx+2,4Bb + 2,3 Gg + 2,2 Tr + 47,0 Lk.
84Kn+83Tt+6,7Cx+6,2Tn+6,1St+52
2 TXG 70 1.086 214,9 PI+52Td+4,8Sv+3,7SI+3,0Bv+278BI+
2,6 Hq+2,2Trt + 1,9 Xd + 33,1 Lk.
19,58+ 11,9Kn+76Cx+72Ck+35Gr+
3 TXG 63 401 225,4 2.7 Gd + 47,6 Lk.

Chui thich: Bb - Buoi bung (Acronychia pedunculata), Bl - Boi loi vang (Litsea pierrei), Bv - Bura vang (Garcinia
fusca), Ck - Co ke (Microcos paniculata), Ct - Cheo tia (Engelhardtia roxburghiana), Cx - Cam xe (Xylia xylocarpa
), Bl - Pén ba ld (Vitex trifolia), Gd - Gién do (Xylopia vielana), Gg - Gidu gia long, Gr - Gao ring (Bombax ceiba),
Hgq - Hong quang (Rhodoleia championii), Kn - Ko nia (Irvingia malayana), Kv - Khdo vang (Machilus bonii), Lx -
Long mang xanh (Pterospermum heterophyllum), SI - Sang lé (Lagerstroemia calyculata ), Sn - S6 nam nhuy (Dillenia
pentagyna), St - Son qua to (Gluta megalocarpa), Sv - So6i vang (Lithocarpus tubulosus), Sx - Sao xanh (Hopea
helferi), Td - Tram vé do (Syzygium zeylanicum), Tn - Thanh nganh nam (Cratoxylum cochinchinense), Tr - Thi rieng
(Diospyros sylvatica), Trt - Tram tring (Syzygium lanceolatum), Tt - Thiu tdu (Aporosa villosa ), Xd - Xay triic ddo

(Myrsine seguinii), Lk - Loai khac.

Tl cdu tric to thanh theo chi s6 IV% c6 thé
thdy, Cim xe & ca 2 trang thai rimg trung binh
va giau cung voi cac loai khac nhu Ko nia,
Théu tau, Thanh nganh nam, Son qua to, Bén
ba la, Tram vé do, Sang 1¢ va Co ke 1a 8 loai
c6 y nghia vé mat sinh thai (IV.% > 5%). Trong
trang thai rung trung binh (OTC 1), Cam xe
c¢6 chi sb IV% cao nhit (9,1%), né cing véi
14 loai uwu thé khac (Thau tau, Khéo vang, Boi
101 vang, Hong quang, Gién do, Xay tric ddo,
Tram vo do, Long mang xanh, S6 nam nhuy,
Cheo tia, Sao xanh, Budi bung, Gidu gia long
va Thi rimg) tao thanh nhém loai cdy uu thé
(tong IV % > 50%). Trong trang thai rimg giau,

chi 56 IV% cta Cam xe thap hon so véi cac loai
uu thé khac, thtr tw wu thé theo chi s6 IV,% déu
xép & vi tri thir 3 ¢ ca 2 OTC 2 (6,7%) va OTC
3 (7,6%); Cam xe cuing vdi 13 loai wu thé (OTC
2) va 5 loai uu thé (OTC 3) tao thanh nhom loai
uu thé. Dua trén gid tri IV.% ctia Cam xe c6 thé
thdy, & trang thai rimg trung binh loai cdy nay
c¢6 kha nang chiém linh khéng gian tot hon so
v6i cac loai vu thé khac va ciing 13 t6t hon so
vOi chinh né ¢ trang thai rirng giau.

Céc gia tri mat do, dbh, H , tong tiét dién
ngang, tong trir luong binh quén va chi s6 IVi%
theo loai uu thé c6 sb ca thé > 25 cay/ha duoc
téng hop trong bang 2.

Bang 2. Dic trung ctia cac loai wu thé theo trang thai rimg

Tran . . N dbh H,, G Trir lwon -
ore tHéig Ten loai (cay/ha) (cm) (m) (m#ha) | (m¥ha) 9 | wiew)

Cam xe 71 126+6,7 | 11423 2,0 15,7 9,1
Thau tau 70 12,1+49 11,3+1,9 0,1 0,8 47
Khao vang 63 11,7+6,8 11,0+ 2,1 0,0 0,2 41
Tram vd do 48 156+85 | 124+27 0,0 0,1 3,1

) Txg | BOiloivang 46 19,6+13,6 | 132+33 0,3 2,0 3,7
Budi bung 37 1M12+44 10,9+1,7 0,0 0,0 24
Thi rivng 33 11,2433 10,9+ 1,3 0,1 0,3 2,2
7 loai wu thé 368 13,3+7,9 6,3+6,0 2,6 19,0 29,3
66 loai khac 412 179127 | 7,6+69 19,9 1417 70,7
Téng 73 loai 780 158+10,9 | 122+28 22,5 160,8 100

73



Tap chi KHLN 2021 Nguyén Van Quy ez al., 2021 (S6 6)
ore | o | Tenod | ihe | (om) o | ) | ey | V109

Théu tau 131 10,2+ 3,6 11,1+1,8 1,2 6,7 8,3

Cam xe 99 10,9+ 51 11,4+£23 1,1 7,0 6,7

Igi"h hganh 99 96+45 | 108%21 | 09 5,2 6,2

Dén ba la 63 14,4 +6,3 13,027 1,2 8,4 52

Ko nia 58 19,6 £ 171 14,0+ 3,7 3,1 24,6 8,4

Tram vé dé 50 16,8 £ 10,7 13,7+ 3,9 1,5 12,8 52

Son qua to 49 19,3 +£13,0 145+45 2,1 18,3 6,1

Blra vang 47 10,0+4,4 11,0+ 2,1 0,4 2,6 3,0

2 TG Bo&i 161 vang 38 11,5+5,7 11,7£25 0,5 3,2 2,7
Séi vang 31 245+11,9 16,6 £4,0 1,8 16,0 4,8

Sang 1é 29 20,3+12,6 15,0+4,5 1,3 11,3 3,7

Héng quang 27 15,1+10,8 | 129+38 0,7 6,0 2,6

Tram trang 25 14,4 + 8,8 12,8+ 3,6 0,6 4,2 2,2

Xay truc dao 25 13,2+4,3 126 +1,9 0,4 2,4 1,9
14 loai wu thé 771 13,7+£9,5 6,0 +£4,6 16,7 128,6 66,9

56 loai khac 315 15,7+12,5 6,7+5,5 10,0 86,2 33,1

Téng 70 loai 1086 14,3+10,5 12,6 + 3,6 26,7 2149 100

Co ke 44 13,0+£6,5 12,7+ 3,3 0,7 52 7,2

Cam xe 42 16,1+7,0 14,3+ 34 1,0 7,7 7,6
Séang lé 39 37,9+25,0 21,3+75 6,3 77,5 19,5
3 TXG Ko’ nia 28 33,8+227 20,3+6,5 3,6 40,7 11,9
4 loai wu thé 153 24,0+19,8 85+57 11,6 1311 46,2
59 loai khac 248 19,0 £ 11,8 154+49 9,7 94,3 53,8

Téng 63 loai 401 20,9 £15,5 159+5,6 21,3 2254 100

3.2. Tinh khoéng dong nhit cia méi
truong song

Két qua kiém tra m6 hinh ly thuyét hoan toan
ngau nhién d6i véi ham mat d6 cong don cua
tat ca cic cdy c6 dbh > 15 cm trong 2 OTC
1 va 2 cho thiy, khong c6 phan bd kiéu cum
& khoang cach 5-30 m va kiéu phan bd chu
yéu 12 ngau nhién (hinh Ic, 1f); & OTC 3 thi
ngugc lai, cé phan bd kiéu cum trong khoang
cach tur 10-22 m (hinh 11). Bén canh dd, ham
ciing chi ra rang, & 2 OTC 1 va 2, cdy thanh
thuc chi c6 phan bd kiéu ngau nhién (hinh
1b, 1e) nhung ¢ OTC 3, ¢6 ca phan bd kiéu
déu trong khoang céch 22-24 m. Ngoai ra, so
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dd phan b cua tit ca cac cdy c6 dbh > 15cm
trong 2 OTC 1 va 2 ciing chi ra rang, hau hét
céc vi tri trong 2 6 nghién ciru nay déu c6 ciy
thanh thuc phan b (hinh 1a, 1d);  OTC 3 ¢6
rat nhiéu vi tri khong c¢6 cdy thanh thuc phan
bd, tir &6 c6 thé khang dinh gia thuyét vé tinh
ddng nhit ctia moi trudong trong 2 OTC 1 va
2 duoc chap nhan, & OTC 3 gia thuyét nay bi
bac bo. Vi vay, mé hinh ly thuyét duoc lua
chon dé thuc hién cac phan tich phan bo va
quan hé khong gian cua loai Cam xe dugc
st dung 12 mé hinh Iy thuyét hoan toan ngau
nhién (OTC 1, 2) va phan b6 Poisson khong
ddng nhét (OTC 3).
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Hinh 1. So @ va mé hinh phan bd cua tit ca cac loai cay ¢6 dbh > 15 cm theo OTC duoc phan
tich boi ham g, (r) va L,,(r) dudi mo hinh ly thuyét hoan toan ngau nhién

(M6 hinh thuc nghiém d‘u'ang mau den, khoang tin cdy 95%; (viing mau xam), gia tri cua phan bé thiee nghlem nam
trong viing mau xdm cho biét phdn bé kiéu ngau nhién, nam bén trén vung mau xdm cho biét phdn bé kiéu cum va

nam bén dwdi vimg mau xam cho biét phin bé khéng gian la phin bé déu tai khoang cdch tham chiéu)

3.3. Mé hinh phan b6 khong gian cia loai
Cam xe

Két qua phéan tich mé hinh phan bé khéng
gian cua loai Cam xe cho thdy, ¢ trang théi
ring trung binh va giau, khi méi trudng séng
trong 6 nghién ctru 1a déng nhit (OTC 1, 2),
Cam xe c6 ca phan bd kiéu cum, ngiu nhién
va déu (hinh 2b, 2d). Trong OTC 1, Cim
xe phan bé kiéu cum trong khoang khoang
cach 0-4, 9-10, 21-23 m; phan bd déu trong
khoang cach 8-9 m va phan b ngau nhién ¢

cac khoang cach con lai (hinh 2b). Hinh 2d
(OTC 2) cho thay, Cim xe phan bd cum trong
khoang cach 0-3, 9-10, 22-23 m; phan bé déu
trong khoang cach 7-8 m va cac khoang cach
con lai ¢6 kiéu phan bd ngau nhién. O trang
thai ring gidu nhung moéi truong sdng Ia
khong ddng nhéat (OTC 3), Cam xe chi c6 phan
b6 kiéu cum va ngiu nhién; phan b kiéu cum
xuat hién trong khoang cach 0-3, 5-6, 7-9, 11-
13, 18-21 va 23-24 m, cac khoang cach con
lai c6 kiéu phan b ngiu nhién (hinh 2f).
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Hinh 2. So @ va mé hinh phan b khong gian ciia loai Cam xe trong cac 6 nghién ciru
dugc phan tich boi ham g ,(r) duéi mo hinh 1y thuyét hoan toan ngu nhién (OTC 1, 2)
va phan b Poisson khong dong nhat (OTC 3)

3.4. Quan hé¢ khong gian giira loai Cim xe va
cac loai ciy trong nhom loai wu thé

Trong trang thai ring tu nhién trung binh, Cam
xe ¢6 quan hé twong hd v6i Thau tiu trong
khoang céach 3-4, 17-18 m (hinh 3a); quan hé
canh tranh véi cac loai Khao vang (r < 12 m),
Boi 101 vang (r < 10 m), Buoi bung (4-8, 16-23
m) va Thi rung (7-8 m) (hinh 3b, 3d, 3e va 3f);
mbi quan h¢ gitra Cam xe va Tram vo dé la doc
1ap o tit ca cac khoang cach tir 0-30 m (hinh

(a) Thau tiu (b) Khao vang

3¢). Quan h¢ canh tranh khac loai gitta Cam
xe va cac loai thudc nhém loai wu thé trong
rung tu nhién trung binh ¢ khoang cach 0-10 m
chiém da s v6i 4/6 loai (chiém 66,67%), quan
hé twong hd va doc lap déu 1a 1/6 loai (chiém
16,67%). 0O khoang cach 10-30 m, cac loai uu
thé c6 quan h¢ ddc lap vdi Cam xe chiém da sb
véi 5/6 loai ngoai trir Budi bung (83,33%) va
quan h¢ canh tranh chi cd 1/6 loai (16,67%).

(c) Trdm v dé

3 3 34
=24 21 21
=R - <1 17 AR e 1T WA = 4
04 . . — 0 . . — 0L . . :
0 10 20 30 0 10 20 30 0 10 20 30
(d) Beri 1&i vang (2) Bwdi bung (f) Thi rirng
3 34
Z2 27
> 1 11-F % i
01 . . — 0% . . — 0 . . :
0 10 20 30 0 10 20 30 0 10 20 30
Khoang cach r (m) Khoang cach r (m) Khoang cach r (m)

Hinh 3. Quan hé khong gian gitra loai Cam xe va cac lodi wu thé trong trang thai rimg ty nhién

trung binh dugc phan tich béi ham g ,(r) d

(M6 hinh thuc nghiém dwong mau den, khoang tin cdy 95%
trong vimg mau xdm cho biét cdp lodi ¢6 quan hé doc lap, n

wdi mé hinh 1y thuyét twong tac doc lap

(viung mau xam), gia tri ciia phan bo thwc nghiém nam
am bén trén viing mau xdam cho biét c6 quan hé tuwong

hé va nam bén dwdi ving mau xdm cho biét moi quan hé la canh tranh tai khoang cach tham chiéu)

76



Nguyén Van Quy et al., 2021 (S 6)

Tap chi KHLN 2021

Két qua phan tich méi quan hé khong gian giita loai Cam xe va céc loai cdy trong nhom lodi wu thé
& trang thai rimg tu nhién gidu dugc tong hop trong bang 3.

Bang 3. Quan hé khong gian giita loai Cam xe va cac loai uu thé ¢ trang thai rimg giau

Khoang cach r (m)
oTC Loai cay

0(2(4(6|8|10 |12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 30

Thau tau -|R|R|R| - R R R R R R R R R R R

Izri"h nganh | g lr|+|+|+|+|rR|R|R|R|R|R|R|R|R|R

bén bala -l -1-|R|R| - R R R R R R R R R R

Ko nia R|+|+|R|R| R R R R R R R R R R R

Tram vé dé RIR|+|+|R| R R R R R R R R R R R

Son qué to RIR|-1]-1]- R R R R R R R R R R R

2 Blra vang RIR|R|R|R| R R R R R R + + R R R
Boi 16 vang RIR|R| -] - - - R - - R R R - - R

Sbi vang R|IR|-]-|R| R R R R - - R R - - -

Séng 1é -!1-1-1-]1R| R R R R R R R R R R R

Hbng quang RIR|IR|R|R| R R R R R R R R R R R

Tram trang RIR|R| - |- - R R R R R R R R R R

Xay tric dao RIR|R|R|R| R R R R R R R R R R R

Co ke R|+|+]|+|R| R R + + + + R R + + R

3 Sang 1é -l -1-|R|R| - R R R R R R R R R R
Ko nia RI+|+|+|R| R R R R R R R R R R R

(Ghi chu: +: quan hé twong ho, -: quan hé canh tranh; R: quan hé déc ldp)

Tir bang 3 cho thdy, trong khoang cach tir 0-10
m, Cam xe c¢6 quan hé canh tranh vadi 7/14 loai
bao ngm Thau tAu, Dén ba 14, Son qua to, Boi 101
vang, Soi vang, Sang 1¢ va Tram tring (quan hé
canh tranh chiém ty 1€ 50%); mbi quan h¢ gitra
Cam xe v6i 3 loai Bira vang, Hong quang va Xay
trac dao 1a quan hé doc lap (21,43%). Cling trong
khoang cach tir 0-10 m, c6 4 loai c6 quan hé tuong
hd véi Cam xe, bao g6m Thanh nganh nam, Ko
nia, Tram vo d6 va Co ke (28,57%). Trong khoang
cach tir 10-30 m, mdi quan h¢ doc 1ap gitra Cam
xe va cac loai uu thé chiém da sb vé6i 10/14 loai
(71,43%), quan hé canh tranh va quan hé tuong
hé déu & mirc thap hon véi 2/14 loai (14,28%).

IV. THAO LUAN
4.1. Tinh khong dong nhét ciia moi truomg song

M6 hinh phan b khong gian cta quéan thé thuc
vat c6 thé bi anh huong boi tinh khong dong
nhét ctia moi truong séng nhu d4 16 dau, d6 déc,
d6 tan che, chat dinh dudng trong dat va khi d6
quan thé s& biéu hién cic kiéu phan bd khong
gian 12 khong giéng nhau ¢ cac méi truong sdng
khéc nhau nhu phan bd kiéu cum, déu hodc
ngau nhién (Hu ez al., 2019). Getzin va dong
tac gia (2008) cho riang, & khoang cach > 10 m

ncu cady rung phan bo kiéu cum thi cé thé giai
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thich do anh huéng boi tinh khong ddng nhit
clia moi truong séng. Tinh khong dong nhit cia
moi truong sdng trén ciing mot 6 nghién ctru &
dbi twong rimg mua nhiét déi da dugc ching
minh 1a hién tuong rat phé bién v6i mat do cong
don cua céc cé thé cay thanh thuc ¢é xu hudng
chuyén tir phan bé kiéu ngiu nhién sang phan bd
cum 6 cac khoang cach 16n hon 20 m (Wiegand
et al., 2007). Khi nghién ctru mé hinh phan b
va mdi quan hé khong gian ciia cac loai cay chu
yéu trong rimg thtr sinh 13 rong thudng xanh &
tinh Chiét Giang - Trung Qudc, Wu va dong tac
gia (2018) ciing cho rang, tinh khong dong nhat
clia moi trudng séng déng mot vai trd rat quan
trong trong viéc hinh thanh quan xa thuc vat.
C6 cung quan diém trén, Nguyén Thanh Tuin
va dong tac gia (2018) khi nghién ctru phan b
khéng gian va mdi quan hé twong tac gitta mot
s6 loai uu thé cua trang thai rimg chwa 6n dinh
tai Khu bao t6n Thién nhién - Van hoa Pong
Nai, c4c tac gia cling phét hién sy khong dong
nhat vé méi truong séng trong 6 nghién ctru 1a
nguyén nhan chinh dan dén sy bién dong 16n
giita cac dic trung 1am phan & cac vi tri khac
nhau trong OTC, diéu ndy tao nén tinh da dang
vé cau truc cua dbi twong nghién ctu. Trong
nghién ctru, sau khi kiém tra tinh khong dong
nhat ctia méi truong sdng, khi sir dung mé hinh
hoan toan ngau nhién 1am mé hinh ly thuyét dbi
v6i truong hop méi truong séng dong nhét, 2
quan thé Cam xe ¢ 2 trang thai rimg trung binh
va giau (OTC 1, 2) déu c6 ca 3 kiéu phan b
cum, ngau nhién va déu. Déi véi truong hop
moi trudong song khong dong nhit, khi mé
hinh Poisson khong dong nhét duoc st dung
1am mé hinh 1y thuyét, mé hinh phan b khong
gian cua quan thé Cam xe trong trang thai rimg
giau (OTC 3) chi ¢6 phan b kiéu cum va ngiu
nhién, dong thoi phan bé kiéu cum xuat hién ca
& khoang cach r > 20 m. Tir két qua phan tich
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tinh khong dong nhét cia méi truong sdng va
mo hinh phan bd khong gian cia loai Cim xe,
nghién ctru nay ciing cho thay ring méi truong
séng khong dong nhét anh huéng rat 16n dén
phan bé khong gian ciia loai nghién ciru.

4.2. Phan b khong gian ciia loai Cim xe

Su khac biét vé md hinh phan b khong gian
ctia cac loai thuc vat thuong 1a két qua cua sy
tac dong téng hop tir nhiéu yéu t6 nhu cac dic
diém sinh hoc cua loai, cac yéu t6 moi truong
va dic biét 1a co ché phat tan hat giéng (Condit
et al., 2000). Wu va dong tac gia (2018) trong
cong bd vé md hinh phan bd khong gian cia
loai Séi sim (Cyclobalanopsis glauca) & tinh
Chiét Giang - Trung Qudc, cic tic gia nhan
thdy S6i sim 1a loai qua dang qua kién c6 dau,
hat to hinh trimg, két hop vé&i do déc 16n cia
khu vuc nghién ctu din dén qua va hat cua
loai khi roi xuéng mat dat sau mot thoi gian bi
don xudng chan nui hodc nhitng noi c6 do déc
thdp hon va hinh thanh phan b kiéu cum & céc
khoang céch nho, hién twgng nay rat phd bién &
khu vuc noi nhom tac gia thuc hién nghién cuu.
Hu va dong tac gia (2019) khi tién hanh nghién
ctru vé md hinh phén bd khong gian cia cac
loai cay chu yéu trong rimg thtt sinh thudc tinh
Hd Nam - Trung Qudc di phat hién loai Sa mu
(Cunninghamia lanceolata) & tat ca 6 nghién
ctru va cac khoang cach tir 0-30 m déu c6 phan
b kiéu ngau nhién, Iy giai hién tuong nay, cac
tac gia cho rang nguyén nhén 13 boi hat gidng
ctia Sa mu rat khé nay mam va ty 1¢ séng sot
clia cdy con thap, diéu nay lam cho s6 luong cé
thé cua loai trong 14m phan rt it, day 1a nguyén
nhan chinh hinh thanh phan b kiéu ngiu nhién
ctia loai Sa mu & tit ca cac vi tri trong 1am phén.
Nguyén Hong Hai va dong tac gia (2015) khi
nghién ctru dac diém phéan bd khéng gian cia
loai cay Nho vang (Streblus macrophyllus) &
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Vuon qudc gia Cic Phuong ciing cho rang, han
ché phat tan ctia Nho vang (qua thit) 1a co ché da
diéu chinh md hinh phén bd khong gian ctia loai
cdy nay. Trong nghién ctru nay, khi bo qua yéu
t6 khong dong nhét ciia méi trudng song (OTC
3), md hinh phan b khong gian ctia Cam xe &
ca 2 trang thai rung trung binh va giau (OTC
1, 2) déu chi ra rang loai Cam xe c6 phan b
kiéu cum & khoang cach nho r < 5 m (hinh 2b
va 2d). Két hop vdi cac thong tin vé ddc diém
sinh thai hoc cuia loai Cam xe di dugc cong bd
trude day, két qua phan tich mé hinh phan b
khong gian cua loai Cam xe trong nghién ctru
nay la hoan toan phu hgp. Cam xe la loai cay
c6 qua dang qua dau, vé qua khi chin hoa gb
va tu nut (Pham Hoang H9, 1999), kha nang
phat tan hat gidng cua Cam xe so vdi cac loai
cdy khac co kiéu phét tan nho gi6, nude, con
tring va dong vat 1a kém hon rat nhiéu, cay con
Cam xe vi thé thuong phan bd gan cay me do d6
ma hinh thanh phan b kiéu cum ¢ cac khoang
cach nho r < 5 m. Kiéu phén bb cum & quy mé
nho cuia loai Cam xe mic du thoi ky ddu 6 loi
cho cdy con boi no 1a loai chiu béng khi con
nho (Vuong Hitu Nhi, 2004) nhung khi cay con
chuyén sang giai doan cdy nhd va thanh thuc
s& xuat hién su canh tranh vé khéng gian dinh
dudng giita cac ca thé ciing loai, co hoi dé vuon
1én thoat khoi tan cdy me gdp nhiéu khé khin
dbi vai cac ca thé tai sinh, day ciing 1a can cir
quan trong dé xay dung céc bién phap ky thuat
1am sinh cin thiét trong trudng hgp mudn ting
s6 luong c4 thé Cam xe truong thanh cua khu
vuc dugc phép tac dong b?mg viéc di chuyén
céc ca thé cdy con, cay nhd dudi tan hodc gin
cay me sang nhiing vi tri thich hgp hon trong
lam phﬁn.

Tir két qua phan tich dac diém phan bb khong
gian cua loai Cam xe cé thé két luan ngoai su
anh huong ciia moéi truong séng khong dong

nhit, phat tdn han ché 12 nguyén nhan da diéu
chinh mé hinh phan bé khong gian cua loai
trong rung 14 rong thuong xanh ¢ Ia Mor, tinh
Gia Lai. Pong thoi, tir cac thong tin sinh thai
ctia loai Cam xe da duoc cong bé trude day, loai
cay nay chiu bong khi con nho, do d6 tai sinh
16 trong khong phai 14 co ché da diéu chinh mé
hinh phan bd khong gian cua loai cay nay.

4.3. Quan h¢ khong gian giira Caim xe va cac
loai trong nhom loai ciy wu thé

Méi quan hé khéng gian cua cic lodi cdy rimg
c6 thé phan anh dac diém sinh hoc cua quén
thé (Veblen et al., 1979). Hubbell (2001) cho
rang, trong quan hé khong gian cua cac loai cay
thi twong tac truc tiép giita cdy - cdy xay ra &
khoang cach dudi 30 m. Trong nghién cltu cia
chung tdi, quan hé canh tranh gitra loai Cam xe
va cac loai cdy thudc nhém loai wu thé & khoang
cach 0-10 m chiém da s6 & 2 kiéu rimg trung
binh (66,67%) va giau (50%). Trong khoang
cach tr 10-30 m, quan hé doc lap gitra loai
Cam xe va céc loai thudc nhém uu thé chiém
ty 1& 16n hon rat nhiéu so véi & khoang cach tir
0-10 m (chiém 83,33% ¢ rimg trung binh va
71,43% & ring giau). Két qua nghién ctu ciia
chung t6i ¢6 nhiéu diém twong dong véi mot sd
nghién ctru di duoc cong bd trude dy. Yang va
ddng tac gia (2014) khi nghién ctru mbi quan hé
khong gian ciia cc loai cdy chu yéu trong rimg
thtr sinh 14 rong thuong xanh & Thai Bach Son
- Trung Qudc, cic tic gia nhan thiy rang mbi
quan hé canh tranh khac loai gifra cac loai cay
cht yéu 1a quan hé canh tranh vé khong gian
dinh dudng & quy md nho r < 10 m. Pham Vian
Dién va Nguyén Hong Hai (2016) ciing phat
hién quan hé twong hd giira cac loai cay trong
rung la rong thuong xanh & A Ludi, Thua Thién
- Hué chu yéu & cac khoang cach dudi 15 m.
Hu va dong tac gia (2019) ciing cho rang mdi
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quan hé canh tranh hoic tuong hd giita cac loai
thuong biéu hién & quy md nho, khi quy mo
tang 1én thi s6 lugng ca thé & cap kinh 16n giam
di va khoang céch gitta ching s€ tang 1én, chinh
vi vy hau hét cic loai thudng c6 quan hé doc
1ap khi xem xét trén quy mo 1on.

V.KET LUAN

Trong rung 14 rong thuong xanh tai khu vuc
nghién ctru, ¢ trang thdi rung trung binh, kha
nang chiém linh khong gian cia Cam xe tot
hon so véi cac loai wu thé khac trong 1dm
phan va ciing t6t hon so v&i chinh né & trang
thai rimg giau. Cam xe c6 ca 3 kiéu phan b
khong gian 1a phan bd cum, ngiu nhién va
déu tai noi loai phan bd; phan bé khong gian
ctia Cam xe bi anh huéng manh béi diéu kién
moi trudong sdng khong ddng nhit va khi moi
truong sdng khong dong nhat thi loai cdy nay
chi ¢6 phan bé kiéu cum va ngiu nhién. Phat
tan han ché 12 mot trong nhitng nguyén nhan
chinh da diéu chinh mé hinh phan b6 khong
gian ctia loai Cam xe dan dén hinh thanh phan
b6 kiéu cum & khoang céch r < 5 m. Trong
mdi quan hé khéc loai ¢ khoang cach 0-10 m,
Cam xe c6 quan hé canh tranh vdi 4/6 loai uu
thé ¢ trang thai ring trung binh va 7/14 loai
& trang thai riung giau, quan hé twong hd véi
1/6 loai ¢ rirng trung binh va 4/14 loai ¢ rung
giau. Trong khoang cach tir 10-30 m, Cam xe

chu yéu ¢6 quan hé doc 1ap vé6i céc loai cdy
thudc nhom loai uu thé trong 1am phan (quan
hé doc 1ap chiém tdi 83,33% va 71,43% trong
tong s6 mdi quan hé & 2 trang thai rimg).

Trong phuc hdi hodc trdng rimg mdi, bét
chude cic quy ludt ctia thé gidi tu nhién luon
1a cach lam khon ngoan dé tranh duoc rui ro,
ddng thoi som thu dugc hiéu qua cao. Két qua
ciia nghién ctru nay cé y nghia rat 16n trong
viéc diéu chinh mat do cua loai Cam xe vdi
cac loai cay lan can cua nd, viéc diéu chinh
nén theo hudng tang mat d cia nhirng loai cod
quan hé twong hd va giam mat do cla nhiing
loai c6 quan h¢ canh tranh v4i Cam xe. Ngoai
ra, két qua phan tich vé mdi quan hé cua loai
Cam xe v6i cac loai trong nhom loai uu thé
ciing can dugc tham khao dé xay dung danh
muc loai cdy trong hdn giao va khoang cich
hé trong thich hop khi phuc hoéi hoic trong
ring méi dé mo rong dién tich phan b cua
loai Cam xe & nhitng khu vue c6 diéu kién lap
dia twong ddng véi khu vuc nghién ctru.

D6i v6i huéng nghién ciru trong thoi gian
t6i vé loai Cam xe, khuyén nghi can nghién
ctru sdu hon vé& anh hudng cia cac yéu moi
truong nhu dinh dudng trong dat, do am
dat, nhiét do,... dén phan bé khong gian cia
loai, tir d6 cdc dac diém sinh théi cta loai
cdy ndy s& dugc hé théng, day du va chi tiét
hon nira.
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