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2 Truwong Dai hoc Tay Nguyén

TOM TAT

Sau nhiéu ndm khai thac g khong ben vimg, rimg khop (rung kho rung 14 cay
ho dau uu thé) di tré nén nghéo vé gd va tir d6 nhiéu dién tich da dugc chuyén
dbi thanh cac loai cay cong nghiép nhu cao su. Muc ti€u cua nghién ctu nay la
danh gia viéc trong cay gd téch (Tectona grandis L.f.) trong diéu kién rung
khop suy thoai va xac dinh cac nhan td quan sat truc tiép anh huong dén su
thich nghi ctia cdy téch trong 1am giau rimg khop. 42 6 thi nghiém véi dién tich
4.900 m? (bao gdm 64 6 sinh thai) da duoc thiét 1ap va duoc quan sat trong 4
dén 5 nam dé thir nghiém viéc lam giau rimg khop bang cay téch theo cac t6
hop céc nhén t6 khac nhau. M6 hinh h01 quy da bién, phi tuyen c6 trong sb da
dugc sir dung dé phat hién cac nhéan té chinh anh huong dén sy thich nghi cia
cay téch. Két _qua la trong cac didu kién moi truong sinh thai khic nghiét cua
rimg khop, trong bd sung bang cdy gb téch da cho két qua day htra hen voi bdn
murc dg thich nghi; va két qua ciing cho thay rang bén nhan t§ quan sat truc
tiép anh huong dén muc thich nghi cua cay téch 1a ngdp ung trong mua mua;
sy hién dién cua loai co lao (Eupatorium odoratum L.) chi thi cho tiém ning
tang truong cua gd téch; ty 18 phan tram két von trén mat dét rimg va cac loai
cdy rung khop wu thé.

Determination of suitability level of enrichment planting of teak (Tectona
grandis L.F.) in the degraded dry deciduous dipterocarp forest by direct
observed factors and indicator plants

After years of unsustainable logging, the Dry Deciduous Dipterocarp Forest
(DDDF) has become poor in timber stocks and it has been converted to
industrial crops such as rubber. The objectives of this study were to assess teak
(Tectona grandis L.f.) tree establishment under degraded DDDF conditions
and to determine direct observed factors that influence the suitability of teak as
a forest enrichment tree species. A set of 42 experimental plots of 4,900 m?
each (including 64 ecological plots) was set up and observed for 4 - 5 years for
testing enrichment planting with teak under various combinations of factors.
Weighted, nonlinear, multivariate regression models were used to detect key
factors that influenced the suitability of teak. As a result, under extreme
ecological and environmental conditions of the DDDF, enrichment planting
with teak gave promising results with four suitability levels; and the results
also showed that four direct observed factors that affected the suitability of
teak were waterlogging during the rainy season; the presence of Eupatorium
odoratum L., which indicated good growth potential for teak; percentage of
small stone coverage and dominant tree species.
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1.PAT VAN BE

Rung khop 1a kiéu ring kho, thua, rung 14,
cay ho dau chiém uu thé phan bé cha yéu ¢
Pong Nam A (Maury-Lechon va Curtet,
1998). O Viét Nam, loai rirng nay sau nhiéu
nam khai thac qua muc, rung da tro nén
nghéo vé gd. Két qua la nhiéu dién tich ring
da duoc chuyén dbi thanh cac loai cdy trong
nhu diéu (Anacardium occidentale L.), cao su
(Hevea brasiliensis (Willd. Ex A. Juss) Mill,
Arg.) va keo (Acacia sp.). Tuy vay, da sb dién
tich ritng khop van con duy tri kha tét cac
chirc nang sinh thai moéi truong (Qitt nudc,
dat, hap thu CO, diéu hoa khi hau, bao ton da
dang sinh hoc,...). Vi vay can c6 nghién ctu
phuc hdi nhu 1am giau ring khop suy thoéai
bang cac loai cdy c6 gia tri kinh té va phi hop
sinh thai rang khop nhu ciy téch (Tectona
grandis L.f.).

Lam giau hé sinh thai rung khop dang bi suy
thodi 1a mot nhu cau rat cap thiét hién nay,
khong chi phuc hoi gia tri kinh té rimg ma con
nang cao Ccac gia tri sinh thai moi truong rung
cua kiéu ring quan trong nay ¢ Tay Nguyeén.
Trdong lam giau rimg 12 mot ky thuat 1am sinh
thudng duoc sir dung dé lam ting gia tri Kinh
té cua rung bi suy thoai va do d6 giup ngin
ngira su chuyén d6i ring sang st dung dét
khac, do do lam giam nan phéa ring (Paquette
va cong su 2009). Trong lam giau rimg duoc
4p dung trong quan ly rung khop trén khip
vung nhiét d6i chau A (Appanah, 1998).

Téch 1a mot loai cay cung cap gd co gia tri
kinh té cao, sinh trudng kha nhanh, nhu c6 thé
cung cap gb nho duong kinh 15 - 20 cm véi
chu ky 20-25 nam (Bao Huy, 1995; Bao Huy
va cong sy, 1998; Roshetko et al., 2013). Téch
cling moc tu nhién trong rung rung la véi ty 1€
t6 thanh 4-35% mat do, sinh sdng cing Véi
mot s6 loai wu thé trong rung rung la cay ho
dau (Kollert va Cherubini, 2012). Dic biét la
kha ning chiu lra ring cua cdy téch giéng nhu
cac loai cay ho dau ring khop (cay con c6 thé
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tai sinh chdi sau chay, cac cay 16n c6 kha ning
chiu lra). Tuy vay, dén nay van chua cé thuc
nghiém nao danh gia kha nang thich nghi cua
téch trong rirng khop suy thoéi.

Cho dén nay, da c6 nhiing kinh nghiém dang
ké vé rung trong rung téch, tuy nhién, c6 su
khac nhau giita viéc trong ring thuan loai hoac
trong téch trong hé thdng nong 1am két hop
véi trong téch dudi tan cua ring khop bi suy
thodi. Vi vay nghién ciru nay duoc tién hanh
nham x4c dinh mac thich nghi cua téch trong
lam giau rung khop nho cac nhan té dé xéc
dinh va thyc vét chi thi.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pic diém va doi twong nghién ciru

Khu vuc nghién ctru 1a dién tich rung khop tap
trung cua tinh Pk Lik, phan bd trén 3 huyén
Buon DBon, Ea Sup va Ea H’Leo (trtr Vuon
Qudc Gia Yok Pon). Dién tich rimg khop khu
vuc nghién ctru 1a 94.898,8 ha nam 2014; bao
gom: 8,3 ha rimg khop gidu; 6.474,8 ha rimg
khop trung binh; 88.397,2 ha rung khop
nghéo; 18,5 ha rimg khop phuc héi (non). Nhu
vay, dién tich rung khop hién tai chu yéu la
rung ngheo (88.397,2 ha) va rung trung binh
(6.474,8 ha).

Cac vi tri nghién ctru dugc dat tai hai tiéu
vung sinh théi cta tinh Dak Lak, nam trén do
cao trung binh 150 m va 450 m. Luong mua
trung binh hang nim lan lugt & 1.600 va
1.900 mm nam tai hai dia diém. Nhiét do
trung binh nam la 23,0 va 25,5°C. C6 4-5
thang han han va chay rimg tai mdi dia diém
hang ndm (Tram Khi tugng Thiy van huyén
Budn Bon va Ea Hleo, Viét Nam, nam 2014).
Mot sé khu vuc nghién ctru bi ngdp hoic
ngap trong mia mua. Cac loai dit duoc hinh
thanh tir bon loai d4 me chinh: da phién sét,
bazan, axit magma va da sa thach. B day
tang dat dao dong tir <30 cm dén> 50 cm.
Mit dat co nhiéu da ndi va két von, thanh
phan dinh dudng cuia dat rat khac nhau.
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Rimg khop nghién ctu 13 kiéu rimg thua kho
rung 14 cdy ho dau wu thé, c6 cac trang thai rimg
khac nhau tr chua cé trit luong, dén ngheo,
trung binh va giau (Thong tu sb 34/2009/TT-
BNNPTNT); véi mat do bién dong tir 48 - 558
cay/ha véi trit lugng go tir 4 - 198 m3ha. Céac
loai cdy uwu thé chi yéu thuéc ho dau
Dipterocarpaceae, bao gébm cim lién (Shorea
siamensis Miq.), Ca chit (Shorea obtusa Wall.
ex Blume), Cam xe (Xylia xylocarpa (Roxb.)
Taub.), Chiéu liéu (Terminalia alata Wall.),
Chiéu liéu den (Terminalia chebula Retz.), dau
dong (Dipterocarpus tuberculatus Roxb.), va
dau tra beng (Dipterocarpus obtusifolius Teijsm.
ex Miq.).

Cay téch (Tectona grandis L.f.) ding lam giau
ring khop, thudc ho Téch hay Co roi ngua
(Verbenaceae) hoac ho Lamiaceae; b Hoa moi
(Lamiales). Tén tiéng Viét khac: Gia ty; Bang
sung. Tén tiéng Anh: Teak.

Thoi gian nghién cuu hién truong: Tur thang 4
nim 2010 dn thang 12 ndm 2015.

2.2. Thiét ké thir nghiém

Chong xép trong ArcGIS céc 16p ban db khac
nhau vé cac nhan t sinh thai, 1ap dia va trang
thai rimg khop dé c6 ban d6 t6 hop cac nhan
t6. Cac 6 thir nghiém duoc bd tri trén to hop
cac nhan td noi trén. Da thiét ké 42 6 thir
nghiém (O TN), kich thudc 6 1a 70x70m, voi
dién tich 4.900m? (Hinh 1). Trong mdi 6 thir
nghiém chia thanh cic 6 phu dé dong nhat cac
nhan t6 sinh thai, trang thai rimg, goi 14 6 sinh
thai (6 ST) (Hinh 2). Tong sb hinh thanh 64 6
sinh thai trén cac t6 hop nhan t6 khac nhau
phan bé rai trén dién tich rimg khop. Dién tich
6 sinh thai nho nhat 1a 370m?, 16n nhét 13
4.900m?, trung binh l1a 3.215m?,

BAN DO PHAN BO O THU NGHIEM

D& tai: XAC DINH LAP DIA, TRANG THAI THICH HOP VA KY THUAT LAM GIAU RUNG KHOP BANG CAY TECH (Tectona grandis Linn.)
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Hinh 1. Ban d6 phan bd 6 thir nghiém lam giau rimg khop bang téch trén khu vyc nghién ctru
(thudc 3 huyén Budn Don, Ea Sup va Ea H’Leo - tinh Dak Lak)
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Tién hanh trong, cham soc téch lam giau rimg
theo dam, 16 tréng trong rimg khop. Téch dugc
thiét ké cho ting 16 tréng, dam trong voi cu ly
3x3m, céc cay téch cach nhau 3m va cach cay
rung khop (c6 duong kinh ngang nguc DBH>
10cm) >3m (Hinh 2). Mat do téch trong & 6
thir nghiém 4.900m? trung binh c6 263 cay, it
nhét 13 88 cdy va cao nhét 13 482 ciy; 6 sinh
thai trung binh c6 173 cdy, it nhit 22 ciy va
cao nhat 456 cay. Kich thuéc hd trong la
40x40x40cm.

Téch dugc trong bang stump mot nam tudi voi
duong kinh ¢d ré 1,0-1,5 cm va chiéu dai 15-

20 cm. Tia canh cdy téch trong mua mua vao
thang 6 dén thang 9. Muc dich cua viée cit tia
canh 13 tao ra than cdy chat luong tot va nang
cao san lugng khi khai thac (Roshetko va cong
sw, 2013). X6i dat, 1am c6 va bon phan mdi
nam mot 1an vao thang 6, bon phan trén mat
dat xung quanh mdi cay téch, sir dung 0,3 kg
voi va 0,15 kg NPK (16: 16: 8) cho mdi cay
téch. P4 ngdn ngira lira rimg bang cach 1am ¢o6
va dot co, tre nho hai 1an mot nam vao du va
gitra mua kho.

O thi nghiém 4.900m2

80m /
70m /
T 1
| - e o
|- -
BAC | . : I
| . .
| - .
| RSN
| A
. \ ® ® . |
| \ Cayrimg o
Cay técty ’ . |
: ‘1 OST:BD1.2 « I
______________ -

Béng can Itra rong 5m

Coc cao 1m, dwéng kinh = 10cm,
sau 50cm, son dé, dong chung
quanh 6, cach nhau 10m

Hinh 2. So d6 6 thir nghiém va phan chia thanh cac 6 déng nhat sinh thai
va trong téch lam giau rung khop theo 10 trong

2.3. Thu thap va xir Iy s6 liéu

S6 lidu cay téch: Cac 6 thir nghiém duoc trong
trong cac nam 2010, 2011 va 2012 va sb liéu
cay téch duoc thu thap duoc 1ap lai vao 3 nam

46

2013, 2014 va 2015, do d6 ddy tudi cta cac 6
thir nghiém 1a A = 1,4; 2,3; 2,4; 2,7; 3,2; 3,3;
3,5; 3,9; 4,3; 4,4; 4,5; 54 nim. S6 li¢u thu
thap bao gdm: Puong kinh gbc (Dgoc, mm) va
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duong kinh ngang nguc (néu chidu cao ciy
>1,3m) (DBH, mm) bang thudc kep kinh dién
tir, chiéu cao (H, cm) do bang thudc hodc bang
mia do cao khic vach dén cm, xac dinh cay co
bi sdu bénh hay khong va dém sé cay chét.

Thu thap sb liéu sinh thai, lap dia; trang thai
rung va thuc vat chi thi cho muc thich nghi
téch trong ring khop, trong do c¢6 bén nhan
t6 d& quan sat va thuc vat chi thi dy doan
anh huong dén thich nghi téch duoc thu
thap, bao gém:

Co Lao (Eupatorium odoratum Linn.)

Ngép nudc: Xac dinh 3 vi tri trén duong chéo
0 10 x 10m dai dién trong 6 sinh thai, ¢ hai
muc cé = 1 va khong = 2. Trong d6 ngap nudc
duogc xac dinh 1a ving ngap nhe bé mit trong
cac thang mua mura.

Xuat hién C6 lao (Eupatorium odoratum
Linn.): Qua quan s&t 4-5 nam cho thiy day la
loai chi thi cho kha ning sinh trudng tbt cua
cdy téch. Xac dinh ¢ hai muc co va khong xuét
hién (Hinh 3).

¥ >
i b

Téch sinh truéng t6t & noi xuat hién Co Lao

Hinh 3. Loai Cé Lao (Eupatorium odoratum Linn.) va téch sinh truéng tot noi co Lao xuat hién

- Ty 1& két von trén bé mit dat rimg: Po cac
chiéu dai cac ving két von trén hai duodng
chéo 6 10x10m dai dién trong 0 sinh thai va
chia cho tong chiéu dai dudng chéo. Phan cip
ty 18 két von (%): <10, 10-30, 30-50 va > 50%

- Loai cay rimg khop wu thé: Xac dinh 1-2 loai
c6 mét dd cao nhét trong 6 sinh thai.

2.4. Phuong phap xac dinh mire thich nghi
ciia ciy téch trong cac 6 thir nghiém lam
giau rirng khép

St dung phuong trinh phan chia cp ning suit
rimg trong téch & Tay Nguyén ctia Bao Huy va
cong su (1998). Voi cdp niang suat duge phan
chia theo phuong trinh quan hé gitta chiéu cao
binh quan ting trdi Ho (chiéu cao trung binh
clia 20% cady cao nhat trong 1am phan) theo
tudi A (nam) nhu sau:

Ho = aj xexp(-hi A07%) 1)

Trong d6: cac tham s ai va b thay doi theo
cap nang suat i nhu sau:

Cép ning suat a b

Gidi han 32,028 3,535
I: Rat t6t 30,439 3,665
Gidi han 28,859 3,816
II: THt 27,289 3,994
Gidi han 25,732 4,207
I11: Trung binh 24,195 4,466
Gidi han 22,685 4,789

Tir cdp dit liéu chiéu cao trung binh cua cdy
tro1 (Htb tro1) theo A cua 64 6 sinh thai, dua
vao hé thong phuong trinh trén xac dinh duoc
muc thich nghi cta téch trong 1am gidu rimg
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khop. Cép rat thich nghi cua téch trong 1am
giau rimg tmg voi cAp ning sudt rat tot, thich
nghi tot tmg voi ndng suét tdt, thich nghi trung
binh tng v6i ning suit trung binh va dudi d6
la muc thich nghi kém.

2.5. Phwong phap nghién ciru dnh hwdéng
ciia cac nhan t6 dén mirc thich nghi cia cay
téch trong rirng khop

St dung phuong phap mé hinh hdi quy da
bién, t6 hop bién phi tuyén c6 trong s6 dé xac
dinh cac nhan t6 dugc ma hoa anh huong dén
murc thich nghi cta téch trong 1am gidu rimg
khop. Bao gdm céc budc:

i) Ma héa cdc nhén t6:

Ma hoa cac nhan té anh hudng theo chiéu bién
thién ctia muc thich nghi cua téch dwa vao ting
truong chiéu cao cdy téch troi (TT H troi). Sir
dung tiéu chuin Kruskal Wallis dé kiém tra c6
sy anh huong cta nhan t6 d6 véi ting truong
cay troi téch, sau do s dung tric nghiém
Duncan dé xem cac cong thirc, cap, yéu té nao
1a ddng nhét hodc khac biét dé gop nhém va
ma héa theo chidu bién thién. Két qua mi hoa
4 nhan t6 anh huong theo Bang 1.

Bang 1. Ma héa cac nhan t6 theo chiu bién thién ctia mirc thich nghi téch

. M& héa
STT Nhan to
1 2 3 4
1 Ngap nuwéc Co Khéng
2 Cép két von <10% 10-30% >50% 30-50%
3 Cé lao Khong Cé
Dau déng
Loai cay wu thé Dau tra beng Ca chit (Shorea (Dipterocarpus Céam lién (Shorea
4 g kho (Dipterocapus obtusa) obtusifolius), siamensis)
g khop obtusifolius) Chigu liéu den
(Terminalia alata)

il) Ldp mo hinh quan hé giita mirc thich nghi
ciia téch véi cdc nhan té anh huéng:

V6i viéc mi hoa cac nhan t6 anh huéng theo
chiéu bién thién cua ting truéng va muc thich
nghi cua téch, nén md hinh quan hé dugc su
dung la hai dang chinh la Power va
Schumacher mé rong, tur két qua tham do da su
dung mé hinh Power dé nghién ctru qua hé giira
mirc thich nghi téch (mi hoa) véi cac nhan td
khac nhau dé tim ra nhan t6 anh huong:

Y=axXP+e )

Trong d6: Y 12 ma hoéa muc thich nghi cia
téch: 1: Rét thich nghi, 2: Thich nghi tét, 3:
Thich nghi trung binh va 4: Thich nghi kém.
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Xi 1a cac nhan t0 va ¢ 1a sai s0 udc luong cua
mo hinh.

Tiéu chuan Mallows’Cp (1973) trong phan
mém Statgraphics duoc sir dung dé lya chon
sb bién sb, nhan t6 Xi tham gia mé hinh tot
nhat trong truong hop cé nhiéu bién nhung
chua rd ¢6 anh huong dén Y hay khéng. Chi
sb Cp cang bé va cang gan vai s6 tham sd p
gin bién sé (bao gdm hing sb) thi mé hinh
cang c6 do tin cdy cao; dua vao day dé xac
dinh s6 bién sé tham gia mé hinh khi cé qua
nhiéu bién sb duogc gia dinh la cé anh huong
dén'y.
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St dung phuong phap udc lugng ham phi
tuyén tinh da bién ciia Marquardt ¢ trong sd
(Weight) (Picard et al. 2012; Saint-Andre et
al., 2005) trong phan mém Statgraphics.
Nghién ctu st dung trong s6 Weight theo
nhan t6 doc 1ap chu dao; bién trong $6 Weight
= 1/Xi?, trong d6 X 1a bién doc 1ap chu dao va
lam phan hoa bién Y va tham s a bién dong
tir -20 to +20; thay doi a && mo hinh c¢6 duoc
céc chi tiéu thong ké tt nhat.

111 KET QUA

3.1. Mike thich nghi ciia téch trong 1am giau
rirng kh¢p

Co so dé danh gid muc d6 thich nghi 13 so
sanh sinh truong chiéu cao binh quan ciy troi
ctia téch trong 1am giau rimg khop véi cac cép
ning suit cia cdy téch trong thuan loai dua
vao chiéu cao binh quan tang troi (Ho, m) theo
tudi (A) & Tay Nguyén (Bao Huy va cong su,
1998) (Hinh 4). Theo d6 phan chia su thich
nghi cua téch thanh 4 muc: 1 (Rét thich nghi),
2 (Thich nghi tbt), 3 (Thich nghi trung binh)
va 4 (Thich nghi kém) tmg véi cac cdp ning
suat ring trong téch: 1 (Rét tot), 1T (Tét), 111
(Trung binh) va dudi trung binh IV (Kém).

16
14
12
10
08
06
04
02
00

Ho (m)

01 02 02 03 03

—o—GH

| == (GH =g

04 05 05 06 06

A (nam)

GH ==ge=]||| ==g=(GH

Cép Chiéu cao binh quan tréi (Ho, m) theo tudi (A, nam) theo ba cap nang suat

nang suat | 10 1.5 2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0
Gidi han 0.9 2.5 4.2 5.8 7.3 8.7 9.9 11.0 12.0 12.9 13.7
| 0.8 2.1 3.7 5.2 6.6 7.9 9.0 10.1 11.0 11.8 12.6

Gidi han 0.6 1.8 3.2 4.6 5.9 7.1 8.1 9.1 10.0 10.8 115
I 0.5 15 2.7 4.0 5.2 6.3 7.3 8.2 9.0 9.8 10.5
Gidi han 0.4 1.2 2.3 3.4 4.5 55 6.4 7.2 8.0 8.7 9.4
1 0.3 1.0 1.8 2.8 3.8 4.7 55 6.3 7.0 7.7 8.3
Gidi han 0.2 0.7 14 2.3 3.1 3.9 4.6 5.3 6.0 6.6 7.2

Hinh 4. Quan h¢ giita chiéu cao binh quén tang tro1 Ho (chleu cao trung binh cua 20%
cdy cao nhét trong 1dm phan) theo tubi A (nam) va biéu cAp ning suit rimg trong téch & Tay Nguyén
giai doan 1-6 tudi (Bao Huy va cong su, 1998)
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Véi 64 6 sinh thai xac dinh dugc cac cap dir
lidu chiéu cao trung binh cdy troi cua cay téch
(Htb troi) theo tudi (A), thé cac cip dir liéu
nay vao biéu cip ning suit & Hinh 4 x4c dinh
dugc bén muc thich nghi cia téch trong lam
gidu ring khop. Két qua xép cic 6 sinh thai
theo 4 murc thich nghi, co 4/64 6 (6,3%) rat
thich nghi; 5/64 6 (7,8%) thich nghi t6t; 18/64

o>

0 (28,1%) thich nghi trung binh va 37/64
(57,8%) thich nghi kém. Nhu vay c6 27/64
chiém 42.2% 1a thich nghi & cic mirc khac
nhau va 37/64 6 thich nghi kém chiém 57,8%.
Hinh 5 minh hoa hinh anh va sinh truéng cay
téch troi & bén mirc thich nghi trong 1am giau

(@)

rung khop.

1: Rét thich nghi
M4 6 ST: BD1
Tubi = 2,3 ndm
Htroitb = 4,74m
TTHtroitb = 2,1m

2: Thich nghi tbt
Ma 6 ST: BD4.1
Tubi = 2,3 ndm
Htroitb = 3,59m
TTHtroitb = 1,6m

3: Thich nghi trung binh
Ma 6 ST: VN9.2

Tubi = 2,3 ndm

Htroitb = 2,69m
TTHtroitb = 1,2m

4: Thich nghi kém
Ma 6 ST: BN1.1
Tubi = 2,3 ndm
Htroitb = 1,26m
TTHtroitb = 0,5m

Hinh 5. Cay troi téch va sinh trudng, ting truong trung binh & 4 mtrc thich nghi
(Htroitb: Chiéu cao trung binh ctia 20% cay téch cao nhat trong 6;
TTHtroitb: Tang trudng trung binh nam cua Htroitb)

3.2. M6 hinh xiac dinh mirc thich nghi ciaa
téch trong lam gidu ring khop theo cic
nhan té c6 thé quan tric tryc tiép trén hién
truong va thuce vat chi thi

Trong nghién ctru nay da lap dugc 3 mo hinh
du bao muc thich nghi cta téch theo 3 nhom
nhan t6 1a: sinh thai - 1ap dia, trang thai rimg -
thuc vat chi thi va 1y hoa tinh dat. V&i nhom
nhan t§ sinh thai - 1ap dia gom 3 nhan t6 anh
huong 13 don vi dat (theo FAO), ngap nudc va
két von trén bé mat dat rung; nhom nhan to
trang thai rimg - thyc vat chi thi gdm 3 nhan té
anh huong 13 mat do rung khop, loai vu thé
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rimg khop va xuat hién c6 1ao; nhém nhan to
1y héa tinh dat gom 5 nhéan t 13 % cat trong
dat, ham luong N, P20s, K20 va Ca trong dat.
Téng hop 3 nhém nhan t6, da phat hién 11 nhan
t6 anh huong tong hop dén muc thich nghi téch
trong lam giau rung khdp rung khop.

Cac mo hinh dy bao muc thich nghi cua téch
da thiét 1ap noi trén chi sir dung duge khi tién
hanh diéu tra thu thap dit liéu chi tiét, phan
tich dir liéu va phan tich 1y hoa dat. Trong thuc
té ¢6 nhu cau xac dinh nhanh cac khu vuc ¢6
murc thich nghi cua téch khac nhau trong rimg
khop trén hién truong. Vi vay can lya chon
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bién sd c6 thé quan tric truc tiép hoac thuc vat
chi thi dé 1ap mé hinh v&i mic thich nghi téch.

Tir 11 nhan t6 anh hudng cua 3 nhom nhén 9,
c6 4 nhan t6 c6 thé quan tric truc tiép trén
hién truong 1a: Ngip nude, Két von, Co lao va
Loai wu thé rimg khop.

Tién hanh x4c dinh cac nhan t6 anh hudng theo
chi s6 Cp ctia Mallows (1978). Két qua cho
thiy m6 hinh c6 do tin ciy cao nhat véi chi sd
Cp = 5 va bang 4 nhan té (+1 hang sb ciia md
hinh); cho thay ca 4 nhan t6 déu tham gia tot
vao mo hinh la: Ngap nudc, Két von, C6 Lao
va Loai wu thé cay rimg khop (Bang 2).

Bang 2. Két qua xac dinh cac nhan t6 c6 thé quan tric truc tiép anh huong dén mire thich nghi
theo tiéu chuan Cp ctia Mallows

Regression Model Selection
Dependent variable: log(Muc thich nghi)
Independent variables:

A=log(Ngap nuoc)

B=log(Ket von)

C=log(Co lao)

D=log(Loai uu the)

Models with Smallest Cp

MSE Rsquared | e cp Variables
0,0523786 62,1137 60,8715 3,18077 BC
0,0515159 63,3486 61,5160 3,18664 BCD
0,0530138 62,2829 60,3970 4,90759 ABC
0,0522238 63,4642 60,9872 5,00000 ABCD
0,0608448 55,9900 54,5470 13,0697 CD
0,0610508 56,5649 54,3931 14,1414 ACD
0,0648756 52,3052 51,5359 17,0201 C

Két qua thiét 1ap duoc md hinh dy doan murc
thich nghi téch trong lam giau rimg khop theo

4 nhan td c6 thé quan tric truc tiép va thuc vat

chi thi nhu sau:

Muc thich nghi = 4.27433xNgap nuoc%104"7xCo lao19%"3xKet von217152°x|_oai uu (5)

the—0.0503018

Trong do:

trong s6 Weight = 1/Ma loai uu the™®; n = 64 &
ST, R%q. = 80,01%; sai s6 MAE = 0,39, ttc 1a
sai s6 bé hon 1/2 mirc thich nghi, sai s6 tuong
d6i MAPE = 19,9%.

Hinh 6 chi ra su bién thién ctia mirc thich nghi
téch trong lam giau rimg khop theo 4 nhén t6

6 thé quan tric truc tiép va thuc vat chi thi.
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Du doan muc thich nghi tech

Hinh 6. Quan hé mirc thich nghi ciia téch 1am giau rimg khop theo 4 nhén t6 c6 thé quan tric
truc ti€p, thuc vat chi thi va bién dong sai s6 theo dy bao murc thich nghi

Thé céc gia tri ma hoa vao moé hinh 18p dugc
bang xac dinh mirc thich nghi cua téch trong
lam giau rimg khop theo 4 nhan t6 d& quan
tric trén thuc dia va thuc vat chi thi.

Nhu vay trén thyc té, quan tric nhanh 4 nhan
t6 trén hién truong theo phwong phap da trinh
bay trén, va su dung Bang 3 s€ x4c dinh nhanh
chong mirc thich nghi cia téch trong lam giau
rung khop. Tuy nhién luu ¥ 14 véi mo hinh xéc
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dinh nhanh nay c6 d¢ tin cay trung binh, chi
thich hop cho viéc tham do, khoanh so bd
ving thich hop cho lam giau rimg bang cay
téch, sau d6 can thu thap dit liéu, phan tich dat
dé xac dinh chinh xdc hon theo md hinh 11
nhan t6 anh hudng tong hop néi trén.
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Bang 3. Mirc thich nghi cia téch trong lam giau rimg khop theo 4 nhan t6 dé quan tric trén hién
truong va thuc vat chi thi

. Loai cay wu thé trong rirng khop
Co lao Keét von Ngap nwéc Au dd
% . D&u tra beng Ca chit Dau dong, Cam lién
Chiéu liéu den
Co 4 4 4 4
<10% —
Khéng 4 4 4 4
Co 4 4 4 4
10-30%
R Khong 4 3 3 3
Khéng -
Co 4 3 3 3
>50%
Khéng 3 3 3 3
Cé 3 3 3 3
30-50% —
Khéng 3 3 3 3
Cé
<10% —
Khéng 2 2 2 2
Cé
10-30% —
i Khong 2 2 2 2
Co
Cé
>50%
Khéng 2 2 2 2
Cé
30-50% —
Khéng 2 1 1 1

Ghi chii: Cé mét s6 t6 hop nhén t6 bé trong vi khéng cé trong thuc té

IV.THAO LUAN

4.1. Mirc d9 thich nghi ciia téch trong lam
giau rung khop suy thoai trong giai doan
dau

Téch da duoc sir dung rong rai va thanh cong
trong hé thong nong 1am két hop va lam giau
rimg. Lam giau rimg bang cay téch giai phap
chinh trong rimg nhiét d6i 4m ciia quan dao
Andaman (Weaver, 1993). O mién bic Lao,
cdy téch 1a chu dao dé phuc hoi rimg hdn giao
sau nuong ray (Roshetko va cong su, 2013).
Nhin chung cdy téch c¢6 thé dugc sir dung dé
phuc héi cac khu rimg da b suy thoai sau khi
bi chay va cac khu rung bi khai thac qua muc.
Lam giau ring 1a mot giai phap 1am sinh quan
trong trong quan ly rung khop, ddc biét la
trong thém cay co gia tri vao cac 16 tréng tan

trong rimg, do rimg khop 1a mot kiéu rimg
thua va khi bi suy thoai thi mat do rat thap va
tao ra nhiéu khoang trong (Appanah, 1998).
Mot sé nghién ctru di tim ra cac k¥ thuat 1am
sinh cho cac loai thudc chi Shorea dé lam giau
cac rung rung tht sinh sau khai thac qua mirc
(Adjers va cong su, 1995). Trong téch dé lam
giau rung da thanh cong ¢ Karnataka va mot
s0 bang khac ctia An Do va Sri Lanka. Wyatt-
Smith (1963) da chi ra mot trong nhimg diéu
kién dé thuc hién giai phap 1am sinh 1am giau
rimg 14 can chon duoc loai tréng san xuat gd
cd gia tri cao.

Trong nghién ctru nay, lam giau rung khop suy
thoai & cac diéu kién hoan canh khac nhau
béang cay téch da chi ra kha ning thich nghi & 4
mirc twong tmg khi so sanh véi 4 cdp ning
sudt cua rimg trong téch (Bao Huy va cong su,
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1998). Nghién ctru nay lan dau tién chimg
minh tiém ning st dung ciy téch dé lam giau
rung khop suy thoai ¢ Viét Nam. Phat hién
nay rat quan trong, boi vi trén thyc té, rat kho
dé tim duoc nhitng loai gb c6 gia trj kinh té
cao c6 kha ning thich nghi véi cac diéu kién
khic nghiét ciia rimg khop nhu chay rimg, han
han, ngap tng thuong xuyén hang nam va mat
dat rimg c6 nhiéu két von, da 1an. Két qua
nghién ciru nay cho thay téch c6 thé sdng sot
qua thoi gian kho han 1a do chung rung la hoan
toan va ngung sinh truéng trong mua kho nhu
cac loai cay ho dau rung 14 cua rimg khop.
Rimg khop xuét hién lira ring hang nim va
cdy téch ciing 13 loai chiu ltra nho 16p vo day
cua nd (twong ty nhu vo day cua cac loai cay
ho diu nhu ca chit, cAm lién, chiéu liéu den
...) (Ladrack, 2009). Ngoai ra két qua nay
ciing chi ra ciy téch co thé dua vao trong trong
rung khdp suy thodi ¢ Viét Nam la nho dua
mo phong sinh thai, vi cdy téch trong tw nhién
¢ Myanma, moc trong rung khop cung vdi cac
loai wu thé thudc cac chi Dipterocarpus,
Shorea, Terminalia, va Pentacme (Weaver,
1993)..

4.2. Cac nhén td quan tric truc tiép va thuc
vét chi thi anh huéng dén sinh truéng va su
thich nghi ctia téch trong diéu kién hoan
canh khac nhau cia rirng khop

Mirc ting trudng trong giai doan dau cia cay
téch trong & rimg khop rat nhay cam véi cac
diéu kién sinh thai va cac trang thai rimg khac
nhau. Phan tich mé hinh v6i 4 nhan t6 anh
huong dén muc thich nghi téch trong rimg
khop da chi ra rang:

i) Ngap nudc: O nhimng noi rimg khop khong
bi ngdp nudc, xuat hién tat ci bén muc
thich nghi ctua téch. V6i su ngap ung nhe,
mirc d6 phu hop cua téch chi tir trung binh
dén kém. Piéu nay phu hop v6i Kaosa-ard
(1998) va Ladrach (2009) da cho thiy rang
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téch can dit thoat nude tot. Mot tong quan
toan cau duoc thuc hién bai Pandey va
Brown (2000) cho thay nhiing khu ring
téch tot nhit, ca ty nhién va rimg trong, da
phat trién trong dt phu sa thoat nude tot.

il) Loai c6 lao dugc phat hién nhu 1a mot nhan
t chi thi t6t cho muc thich nghi cua téch
trong ring khop, cé su xuét hién loai nay
khi dong nhit cic nhan t6 khac thi muc
thich nghi dugc cai thién 1-2 bac.

iii) % két von trén bé mat dat rimg khop c6
anh huong dang ké dén muc do thich hop
cia cay téch. Ty 18 két von 30-50% cho
téch c6 murc thich nghi cao

iv) Loai uu thé cua rimg khop 12 chi thi t6t cho
thay d6i mirc thich nghi. Téch moc tu
nhién trong rimg rung 14 véi ty 1& t6 thanh
tir 4-35% mat do, sinh sdng ciung véi mot
s6 loai wu thé thudc ho dau wu thé (Kollert
va Cherubini, 2012; Behaghel, 1999). Su
xuat hién cac loai cam lién, dau dong cho
thdy téch rat thich nghi; diéu nay phu hop
Vv6i cdy téch trong tu nhién & Myanma, vi
n6 moc chung voi cac loai wu thé thudc cac
chi Dipterocarpus, Shorea, Pentacme
(Weaver, 1993).

V.KET LUAN

Téch trong lam gidu rung khop phan hoa
thanh bén muc thich nghi: Rat thich nghi,
thich nghi t6t, thich nghi trung binh va thich
nghi kém.

C6 thé str dung md hinh theo 4 nhan t& dé
quan tric va thuc vat chi thi la: Co ngap nudc
hay khéng, xuat hién hay khéng co lao, ty 1é
két von trén bé mat dét rimg va loai cay uu thé
rimg khop dé xac dinh muc thich nghi cta cay
téch trong lam giau rimg khop. Mo hinh cé
sai sO bé hon 1/2 mirc thich nghi, sai s6 twong
doi 1a 20%.
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