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NHAN TO SINH THAI ANH HUONG BEN MAT B0
TAI SINH LOAI XO0AY (Dialium cochinchinensis Pierre)
TAI GIA LAI
Pham Tién Bang'", Nguyén Héng Hai?, Le Viét Diing!, Ngb Van Cam!

TOM TAT

Nghién cttu dnh hudng ctia cac nhan t6 sinh thai dén mat do cay tai sinh ctia loai Xoay duoc tién hanh trén
co s& thu thap s liéu sinh thai tai cac 1am phan c6 Xoay phan bé thuéc 3 tiéu viing khi hau khac nhau ctia
tinh Gia Lai, bao gém: tiéu viing Kon Ha Nimg (huyén Kbang va huyén Mang Yang); tiéu ving thung ling
Kon Tum, Sa Thay (huyén Ia Grai), tiéu ving nti cao An Khé va Pong Bac Ayunpa (huyén Krong Pa). 12
nhan t6 sinh thai duoc thu thap gom: T4 thanh loai vu thé; dic diém phan bé trén mat dat; téng tiét dien
ngang; do tan che; vi tri dia hinh; d¢ déc; do cao so véi mat nudce bién; luong mua; nhiet do trung binh nam;
huong phoi; loai dat; ty 1é da 16 dau. Dua trén viéc khao sat theo day bién thién ctia timng nhén t6 va xem xét
su tac dong qua lai giita cAc yéu to sinh thai dé xac dinh nhan t6 sinh thai c6 4nh huéng dén mat do tai sinh
va thiét lap mo hinh tuong quan giita mat do cay tai sinh véi cac nhan t6 sinh thai. Phuong phap tiép can mo
hinh héi quy da bién c6 trong sé (weight variable) 1a cong cu chi dao dé phat hién nhan t6 sinh thai, t6 hop
nhan to sinh thai c6 anh huéng dén mat do tai sinh loai & cac diéu kién hoan canh khac nhau. Két qua
nghién ctru da phat hién nhan t6 do tan che cé anh hudng ro rét dén mat do tai sinh cta loai Xoay va da
thiét 1ap duoc mo hinh quan hé y, = f(x) theo dang mé hinh Power dé mé phong to6t nhit méi quan hé nay,
voi cac chi s6 thong ke R?adj = 79,4%; MAE = 72,8 cay; ME = - 0,005; MAPE = 95,98%. Day 1a co s& khoa hoc
cho viéc dé xudt cac bién phap ky thuat lam sinh phu hop nhim bdo tén va phat trién duoc ngudn gen cay
Xoay.

Tt khoéa: Xoay, nhan t6 sinh thadi, mat do, tdi sinh, Gia Lai.

2019). Nghién ctru dinh luong, mo hinh hoéa dé phat
hién anh hudéng cta cac nhan té sinh thai dén mat do
cay tai sinh cuta loai cay ndy chua dugc nghién ctu
sau, trong khi do day 1a yéu cau quan trong dé xac
dinh diac diém sinh thai ctia loai va 1a co s& dé dé
xudt cac bién phap ky thuat 1am sinh phu hop trong
XUc tién tai sinh tu nhién hoac trong rimng Xoay.

1. AT VAN BE

Cay Xoay (Dialium cochinchinensis Pierre) la
cay g6 16n, thuong xanh, dic hitu ctia Pong Nam A.
Tai Viét Nam, Xoay c6 phan bé rong tir Thanh Hoa
trd vao dén cac tinh Pong Nam b, tap trung nhiéu
nhat & cac tinh Tay Nguyén. Cay Xoay c6 gia tri kinh
té va gia tri bao tén cao nhung cho dén nay chua c6
nhiéu cong trinh nghién ctru vé sinh thai tai sinh ctia
loai cay nay. Cac nghién ctu vé cay Xoay chi tap
trung mo ta vé hinh thai loai (Ding Hou et al, 1996;
MSM Sosef ef al, 1998); viing phan bé va mét s6 dic
diém sinh thai loai Xoay (Noparat Bamroongrugsa va
Othman Yaacob, 1990; Pham Hoang Ho, 1999;
Nguyén Hoang Nghia, 1999; Triéu Van Hung va cong
su, 2007); dac diém 1am hoc, nhan giéng va ky thuat
gay trong Xoay (Schmidt, L., & Nguyen, V. A, 2005;

Két qua nghién cttu ndy sé gop phan cung cap co
s& khoa hoc cho viéc dé xuat cac bién phap ky thuat
lam sinh pht hop nham quan 1y, bao vé va phat trién
nguon gen cay Xoay tai Gia Lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Nhimg lam phan c6 phan bé Xoay & cac cap mat
d6 khac nhau trong céac tiéu vung khi hau (TVKH)

Bui Thanh Hang va Ngo Van Cam, 2009; Tran Hong
Son va cong su, 2016; Hong Bich Ngoc va cong su,
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tai tinh Gia Lai.
2.2, Phurong phap nghién ctru
2.2.1. Phuong phap thu thap sé liéu

Xac dinh khu vuc phan bo cay Xoay dua vao tai
lieu tht cap két hop phéng van can bo ky thuat,
nguoi dan dia phuong két qua khao sat thuc té tai cac
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tiéu viing khi hau cuta tinh Gia Lai. Két qua da khao
sat da lua chon duoc 4 dia diém thuoc 3 tiéu vung khi
hau gém: tiéu ving Kon Ha Ning (huyén Kbang va
huyén Mang Yang); tiéu ving thung ling Kon Tum,
SaThay (huyén Ia Grai), tiéu viing nti cao An Khé va
Dong Bac Ayunpa (huyén Krong Pa), tinh Gia Lai.

Tai méi khu vuce tién hanh thu thap cac thong tin
vé nhiét do, lvong mua binh quan; méi khu virc hra
chon 3 diém nghién cttu theo 3 mitc mat do phan bo
loai Xoay (thap, trung binh va cao) dé tién hanh diéu
tra chi tiét. Téng s6 c6 12 diém nghién cttu, tai moéi
diém nghién cttu tién hanh lap 2 6 tiéu chuidn dién
hinh, téng s6 6 tiéu chuin duoc 1ap 1a 24 6. Dién tich
mdi 6 tieu chuan (OTC) 1a 2.500 m? (50 m x 50 m).

Trong méi OTC tién hanh thu thap s6 liéu vé cac
nhan t6 sinh thai nhu dia hinh, do cao, do déc, huéng
doc, huong phoi, loai dat, ty 1& da 16 dau, do tan che.
Xac dinh tén loai, do dém céac chi tiéu sinh truong
clia tang cay cao gom Dy ;, H,,, cu ly cay gan nhat tur
cay Xoay dén cay khac.

Thiét 1ap OTC dang ban dé do dém cay tai sinh:
Trong cac OTC 1ap 5 6 dang ban, méi 6 16 m?> (4 m x
4 m), 4 6 dat & 4 goc, 1 6 dat o trung tam OTC dién
hinh. Tai méi OTC dang ban tién hanh xé4c dinh loai,
do chiéu cao va x4c dinh nguén goc tai sinh.

2.2.2. Phuong phap xit Iy o' liéu

- Cdc nhan 16 sinh théi duoc tinh todn, phan cdp
nhwr sau:

+ X4c dinh loai cay vu thé dua vao chi sé quan
trong cua loai IV%), duoc tinh theo phuong phap ctua
Daniel Marmillod (1982) thong qua 2 chi tiéu: ty lé
phan tram vé mat do (N%) va ty 1é phan tram vé tiét
dién ngang (G%) cua loai nao do theo cong thuc:

G(%) + N (%)
2

Trong d6: N (%) 1a ty 1é % s6 cay cta loai so voi
téng s6 cay/ha; G (%) 1a ty Ié % tiét dien ngang cta loai
so voi tong tiét dién ngang/ha; IV % 1a chi s6 quan
trong cua loai/ha.

Néu chi s6 quan trong IV (%) ctia loai nao > 5%
thi loai do c6 y nghia vé mat sinh thai va duoc tham
gia vao cong thire t6 thanh. Lay 2 loai c6 chi s6 IV%
cao nhat trong moi 6 dé danh gia mic do6 anh huéng
dén mat do cay tai sinh.

+ Xac dinh dic diém phan bo (PB) trén mat dat:
Tinh theo tiéu chuin U ctia Klark va Evans (Clark P.
J., Evans F. C,, 1954; Bao Huy, 2017)

IV (%) =
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C(x A2 - 0.,5)x +/n
0,26136

U

Trong do6: x 1a khoang cach binh quan cac cay
(l4y t6ng khoang céach chia cho n 1an do); A 1a s6 cay
trén mot m? dién tich dat rimng.

Néu: \U l > 1,96 Phan bd ngau nhién trén mat dat
rimg; U > 1,96 Phan b6 cach déu trén mat dat rimg;
U <-1,96 Phan b6 cum trén mat dat rimg.

+ D¢ tan che (TC) phan thanh 3 cap: Cap 1: TC
<0,3; cip 2: 0,3 <TC <0,7; cap 3: TC > 0,7.

+ Téng tiét dien ngang (G) phan 3 cap: Cap 1: G
<20 (m?/ha); cdp 2: 20 (m?*/ha) < G < 40 (m?*/ha);
cap 3: G > 40 (m?/ha).

+ Vi tri dia hinh (PH) phan thanh 4 loai: Bing;
chéan; dinh; suon.

+ Do doc (OD) phan thanh 3 cap: Cap 1: PD <
109 cap 2: 10° < BD < 20° cap 3: DD > 20°.

+ Do cao so v6i mat nudce bién (BC) phan thanh
3 cap: Cap 1: DC <500 m; cap 2: 500 m < BC < 700 m;
cap 3: DC > 700 m.

+ Lwong mua trung binh nam (P) phéan thanh 3
cap: Cap 1: P < 1.800 mm; cdp 2: 1.800 mms< P < 2.000
mm; cap 3: P >2.000 mm.

+ Nhiét do trung binh ndm (T° phan thanh 3
cap: Cap: T° < 23°C; cap 2: 23°C < T <26°C; cap 3: T°
> 26°C.

+ Huéng phoi (HP) phan thanh 8 huéng: Bac
(B); bong Bic (DB); bong (D); Pong Nam (DN);
Nam (N); Tay Nam (TN); Tay (T); Tay Bac (TB).

+ Loai dat (LD) phan thanh 4 loai: Nau do (ND);
vang xam (VX); xam vang (XV); xam trang (XT).

+Ty lé @410 dau (PLD) phan thanh 3 cap: Cap 1:
DLD = 0%; cap 2: 0% < DLD < 10%; cap 3: LD > 10%.

- Kiém tra sy anh huong ctia nhan t6 xj v6i bién
yi bang tieu chudn Kruskal Wallis, sit dung tric
nghiém Duncan kiém tra sy dong nhat hodc khac
biét dé gdop nhom va ma héa theo chiéu bién thién.

- St dung hai ham Power va Schumacher dé
thiét 1ap mo hinh twong quan gitta mat do cay tai sinh
v0i cac nhan to sinh thai anh huéng:

+ Mo hinh dang Power: Y,
P2 ... X+ g

+ M6 hinh Schumacher: Y, = bo * exp (- b * X;
PIX,b2 X, + ¢

=b0*X1
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- Str dung phuong phap wéc luong ham phi tuyén
tinh da bién ctia Marquardt cé trong s6 (Weight)
trong phan mém Statgraphics véi cac tieu chi lua
chon ham tdi wu (Nicolas Picard et al, 2010) sau:

+ Heé so xac dinh hiéu chinh R%adj.%: Ham tot
nhat khi R?adj dat max va ton tai & muc P < 0,05.

+ MAE: Mean absolute error (Sai s6 tuyét doi
trung binh):

n

1 ‘

MAE = —Z Yilt — Y1
ni

+ MAPE%: Mean absolute percent error (% Sai s6
tuyéet doi trung binh):

100 < /vilt — i/
MAPEY% = —27
n Yi

Trong d6: Yy, 1a gia tri du bao qua mé hinh; Y; 1a
gi4 tri thuc quan sat; n 1a s6 mau quan sat.

MAE va MAPE % cho thay mo hinh c6 sai khac
voi thuc té cao hay thdp theo gia tri sai s6 tuyét doi
va trrong doi. Mo hinh t6i wru khi sai khac nay bé nhat
(Jerome Chave et al, 2005).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thim do nhan t6 sinh thai anh
huwdng dén mat d6 tai sinh loai Xoay

Sy xuat hién ctia mot loai chiu su tac dong téng
hop ctia cac nhan t6 sinh thai. Moi giai doan khac
nhau anh hudng ctia cac nhan t6 sinh thai dén sinh
trudng va phat trién cta cac ca thé, quan thé 1a khac
nhau. Cac nhan to sinh thai duoc khao sat dé xac
dinh anh huéng dén mat do tai sinh Xoay bao gém:
Loai wu thé (IV); phan bd cay ring trén mat dat
rimg (PB); tong tiét dién ngang (G); vi tri dia hinh
(bH); do doc (BD); dd cao (BC); huong phoi (HP);
loai dat (LD); da 16 dau (PLD); luong mua (P);
nhiet do (T); do tan che (TC). Két qua kiém tra anh
hudng ctia nhan to sinh thai dén mat do cay tai sinh
bang tiéu chuin Kruskal Wallis duoc téng hop tai
bang 1.

Két qua cho thdy trong téng s6 12 nhan t6 sinh
thai da tham do, cé toi 11 nhan té sinh thai anh
hudng khong ro rét dén mat do cay tai sinh loai Xoay
duoéi tan rimg (chi s6 P-Value > 0,05) gdm: chi s6 gia
tri loai quan trong (IV%), kiéu phan bé cay ring trén
mat dat, tong tiét dién ngang ctia cay go, vi tri dia
hinh, d6 doc, do cao, huong phoi, loai dat, ty 1 da 1o
d4u, lvong mua trung binh, nhiét do trung binh.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2021

Bang 1. Téng hop anh hudng cic nhan t3 sinh thai
dén mat do cay t4i sinh loai Xoay

Giatrikiém | Mircy
TT | Nhan to sinh thai dinh nghia (P-

(Test statistic)| value)

Loai uu thé
1 V. % 18,5374 0,552069
2 P}ﬁgtb%fiinr:“égén 18281  |0,402267
g | Tonguétdienngang | ) p00 | oernsg
(G, m’)

4 | Vitri dia hinh (PH) 4,3234 0,229768
5 bo doc (BD, 9 3,2685 0,195247
6 Do cao BC, m) 1,9733 0,373189
7 Huéng phoi (HP) 2,5720 0,767434
8 Loai dat (LD) 3,5664 0,313536
9 | balo dau (ODLD, %) 1,8245 0,401879
10 | Luong mua (P, mm) 3,7676 0,289210
11 Nhiét do (T, °C) 3,7662 0,288670
12 | Do tan che (TC, %) 10,6278 0,004112

Means and 95,0 Percent LSD Intervals

970 = -

mk I .

_ha_
o
=
=]
T
1

Nts xoay

30 [ ]

170 |- R ]
-30 | I
1 2 3
Cap do tan che

Hinh 1. Mat d¢ t4i sinh Xoay & cac cap do tan che
Bang 2. Két qua kiém tra anh huéng chia d6 tan che

dén mat do cay tai sinh Xoay
o Kich thuéc mau Xép hang gla trl
Cap @0 tan che (Sample Size) trung binh
p (Average Rank)
Cap1(TC<03) 3 5,0
Cap2 (0,3<TC<
0.7) 19 12,8
Cap 3 (TC>0,7) 2 23,25

Ghi chi: Gid tri kiém dinh (Test statistic) =
10,6278; nutc y nghia (P-Value) = 0,004112
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Nhan t6 do tan che c6 anh hudng ro rét dén mat
do tai sinh cay Xoay dudi tin rung (P-Value =
0,004112). Noi cach khac, do tan che 1a nhan t6 cha
dao anh huong dén mat do cay Xoay tai sinh. D¢ tan
che do duoc trén 24 6 diéu tra bién dong tix 0,3 t6i 0,8
duoc chia thanh 3 cap. Cap 1 ¢6 do6 tan che nhé hon
hodc bang 0,3. Cap 2 c6 do tan che 16n hon 0,3 va
nhé hon hoic bang 0,7 va cap 3 cé do tan che 16n hon
0,7.

bé xac dinh duoc chiéu bién thién thuan hay
nghich, da stt dung trac nghiém Duncan dé xem xét
st ddng nhat hodc khac biét gitra cac cap tir do gop
nhom va ma hoéa theo chiéu bién thién, két qua kiém
tra tong hop trong bang 3.
Bang 3. Két qua kiém tra mac d6 dong nhit cac cép
d6 tan che anh hudng d&n mat @6 tai sinh Xoay theo
tiéu chudn Duncan & d6 tin cay 95%

Cap | Kich | Mat do cay |Nhom dong nhat
do tan | thuoc | tai sinh trung | (Homogeneous
che | mau | binh (Mean) Groups)
1 3 41,7 X
2 19 151,3 X
3 2 812,5 X

Két qua trac nghiém Duncan cho thdy mat do
cay tai sinh & 3 cap do tan che c6 su khac nhau ro rét
gitta cac cap. Cap 1 c6 mat do cay tai sinh trung binh
41,7 cay/ha, cAp 2 mat do tai sinh trung binh dat
151,3 cay/ha, cap 3 mat do tai sinh trung binh 812,5
cay/ha. Két qua nghién ctu ciing cho thdy, mat do
cay Xoay tai sinh ty nhién ty lé thuan véi cap do tan
che, chimg td6 & giai doan dau cay Xoay tai sinh tu
nhién dudi tan rirng can c6 do tan che cao dé hat nay
mam, sinh trudng va phat trién. Day 1a co sé khoa

hoc dé tac dong cac bién phap ky thuat 1am sinh
thich hop thuc d4y tai sinh tu nhién cta loai Xoay va
1a co s& xay dung cac quy trinh ky thuat nhan giong
cay Xoay trong vuon wom hay tréng ring hodc xuc
tién tai sinh tu nhién két hop trong bd sung. Két qua
nay cing phu hop voi két qua nghién ctu tham do
mot s6 dac diém sinh thai va kha nang gay trong loai
Xoay ctia Bui Thanh Hang va Ngoé Van Cam (2009)
va két qua nghién ctru nhan giéng cay Xoay clia
Héng Bich Ngoc va cong su (2019).

3.2. Két qua mo hinh héa quan hé mat do tai
sinh Xoay v6i nhan t6 sinh thai anh huéng

Trén co sé xac dinh duoc nhan t6 do tan che
(x) anh huong dén mat d¢ tai sinh loai Xoay (y,), dé
lap mo6 hinh twong quan gitta mat do cay tai sinh va
d6 tan che, da tién hanh ma hoa do tan che nhu &
bang 4.

Bang 4. M4 hoa cdp d6 tan che theo chiéu ting ctia

mat d0 cay Xoay tai sinh
Nhan t6 sinh | Ky Ma héa theo cap
thai hiéu 1 2 3
Do tan che TC <0303 -<0,7|>0,7

Mo6 phéng méi quan hé héi quy trén co sé lap
moé hinh twong quan theo hai dang ham Power va
Schumacher mé rong khi khong co trong s6 va khi
c6 trong sO voi gia tri a thay d6i trong khoang -20
dén 20. Két qua cho thay cac chi tiéu théng ke cia
mo hinh c6 trong s6 déu t6t hon mo hinh khong cé6
trong s6. Mo hinh c6 trong s6 da giup sai s6 phan bo
tuwong déi déu hon, cai thién duwoc tinh trang sai so
phan tan, trong d6 voi a = - 4 cho cac chi tiéu thong
ké tot nhat & ca 2 ham Power va Schumacher.

Bang 5. T8ng hop cac chi s6 md phong twong quan ciia 2 ham Power va Schumacher

Noi dung Schumacher Power
Nts xoay_ha = Nts xoay_ha_ =
Mo hinh 605, 703*exp (-1,83593 *TC\-2,49665). 96,5917* TC"2,17928.
(trong so 1/TCA-4) (trong s6 1/ TC/4)
- R%adj = 78,4% - R%adj = 79,4%
Céc chi s6 - MAE = 153,1 cay - MAE = 150,7 cay
thong ke - MAPE = 96,19% - MAPE = 95,97%
- ME = 0,00086689 - ME =-0,0055
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Téng hop cac chi tieu théng ké cta cac mo hinh
cho thdy ham Power mo phong t6t hon ham
Schumacher, da lya chon mé hinh c6 dang ham
Power dé mo phong tuong quan gitta mat do cay tai
sinh va d¢ tan che nhu sau:

Nts xoay _ha_ = 96,5917*TC"2,17928

(Radj = 79,4% MAE = 150,7; ME = -0,0055;
MAPE = 95,97%)

Bang 6. Du doan méat do tai sinh theo d6 tan che

bing ham Power
Cén do Mat @6 tai sinh
tanpché loai Xoay Ghi chu
(cay/ha)
Cap 1:
1 97
@0 tan che <0,3
Céap 2: 0,3 < do tan
2 437 che<0,7
3 1.059 Cap 3: do tan che >
0,7
4. KET LUAN

Nhan t6 sinh thai anh huéng ro rét nhat dén mat
do tai sinh tu nhién cua loai Xoay la d6 tan che. Vi
vay, khi nhan giong Xoay trong vuon uwom, trong
rimg hodc 4p dung cac bién phap ky thuat xuc tién
tai sinh tu nhién cin quan tim dén ty lé che béng
thich hop cta dan che, cay trong phu tro hay do mé
tan trong ring tu nhién.

Co6 thé dy doan mat do tai sinh tu nhién ctia loai
Xoay thong qua mdi twong quan giita mat do cay tai
sinh va do tan che. Méi twong quan nay dugc biéu
dién t6t qua mo hinh ham Power cé trong s6 Nts
xoay _ha_ = 96,5917* TC"2,17928.

LOI CAM ON

Badi bdo l4 mot phin két qua cia nhiém vu
“Nghién ctu khai thdc va phdt trién nguon gen cay
Xoay (Dialium cochinchinensis Pierre) ¢ Tiy
Nguyén”. Nhom tdc gid xin trdn trong cam on Bo
Khoa hoc va Céng nghé di tai tro kinh phi cho
nghién ciu nay.
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ECOLOGICAL FACTORS AFFECTING THE REGENERATION DENSITY
OF Dialium cochinchinensis Pierre IN GIA LAl PROVINCE

Pham Tien Bang, Nguyen Hong Hai, Le Viet Dung, Ngo Van Cam
Summary

The study of ecological factors affecting the regeneration density of the Dialium cochinchinensis Pierre in
Gia Lai province is based on a survey of the variable range of climatic subregions: Kon Ha Nung (Kbang
and Mang Yang districts); Kon Tum, Sa Thay (Ia Grai district), An Khe (An Khe district) and Northeast
Ayunpa (Krong Pa district) as well as considering the interact between the ecological factors and the
species regeneration. Twelve ecological variables were collected: Importance value index; spatial
distribution; basal area; canopy cover; geographic location; slope; altitude; rainfall; temperature; aspect; soil
type and rockoutcrop cover. The weight variable approach to a multi-variable regression model is the main
tool for detecting ecological factors and combinations of these ecological factors affecting the regeneration
density in different site conditions. The results of the study showed that the canopy clearly affected the
regeneration of Dialium cochinchinensis Pierre. A model of this relationship was also established, in the
form of Power model which is the best one to simulate this relationship with statistical indicators R%dj =
79.4%; MAE = 72.8 trees; ME =-0.005 trees. This result is the scientific basis to propose silvicultural
measures in order to the protect and develop the gene aspect of Dialium cochinchinensis Pierre species.

Keywords: Dialium cochinchinensis Pierre, ecological factors, density, regeneration, Gia Lai.
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