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TOM TAT

Sa mu dau (Cunninghamia konishii Hayata) 1a loai quy hiém, c6 tim quan trong vé mit khoa hoc, sinh thai va
kinh té. Trong danh luc D6 ctiia [IUCN 2020, loai nay dang bi de doa tuyét chung, dugc xép & cép d6 nguy cip va
can duoc bao ton. Nghién cttu dugc tién hanh & tinh Son La, 1a noi con c¢o cac ca thé Sa mu dau tdn tai trong
rung tu nhién. B dir liéu nghién cuu gém ban dd hién trang st dung dat, ban do thd nhudng, dia hinh, khi hau
twong ng v6i 4 yéu td sinh thai chinh dugc dwa vao danh gia. Trong nghién ctru ndy, ching t6i sir dung hé thong
tin dia Iy va phwong phéap phan tich thi bac dé xay dung ban dd phan bd cho loai C. konishii & Son La. Pong
thoi, phuong phéap chuyén gia duoc ap dung dé xac dinh trong s anh hudng ciia bdn nhan t sinh thai trén. Két
qua chira rf’mg nhan té dia hinh anh hudng 16n nhét d&én phéan b6 loai, sau d6 1a tham thuc vat, thd nhudng va khi
hau. Bén canh dd, chung t6i cling ching minh ré“mg tham thuc vat, chiéu cao thuc vat, 46 day téng dat va gio
chiéu sang trong thang sinh truéng anh huong dén phan bé loai trong tong s6 15 yéu té phu nghién ciru. Dién
tich vung thich nghi sinh thai dwoc danh gid pht hop nhat cho loai C. konishii 1a 613 km? (chiém 4% dién tich
toan tinh). Nhdm béo ton ngdn gen va phat trién bén viing loai nay, chung t6i dé xuét dién tich quy hoach tréng

thir nghiém loai C. konishii 14 20.58 km? (chiém 0,146% dién tich toan tinh).
Tir khéa: AHP, Cunninghamia konishii Hayata, GIS, nhan tb sinh thai, thich hep sinh thi.

1. PAT VAN PE

Sa mu dau thuoc Chi Sa mdoc
(Cunninghamia), ho Hoang dan (Cupressaceae)
(Phan K& Loc va cong su, 1999; Nguyén Tién
Hiép va cong su, 2004). O Viét Nam, loai Sa mu
dau phan bd cha yéu & 4 tinh gdm Ha Giang,
Son La, Thanh Héa va Ngh¢ An. Nam 1960,
loai C. konishii 1an dau tién duoc phat hién ¢ nai
Pha Ca Tun thudc khu bao ton thién nhién Pu
Hudng, huyén Quy Chau, Nghé An (Trin Vin
Duong, 2001). Sau d6, ching duoc tim thay ¢
Pu Hoat, Pu Mat, Ky Son, Ngh¢ An va Khu bao
ton thién nhién Xuan Lién, Thanh Hoa (Nguyén
Tién Loc va cong su, 2004; Nguyén Ptc T
Luu va cong su, 2004; Phan Ké Loc va cong su,
2009). Loai nay dugc ghi nhan thém ¢ Khu bao
tdn thién nhién Xuan Nha, Son La nam 2014
(Phan Vian Thing, 2014). Chung phan bd rai rac
thanh cadc dam nho trong rung nguyén sinh
thuong xanh hon giao nhiét doi gié mua voéi
nhi¢t d0 trung binh ndm 1a 13 - 19°C, luong mua
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trén 1.500 mm, trén dat phong hoa tir granit
hodc cac da me silicat khac & d6 cao 960 - 2.000
m trén mit bién (Nguyén Tién Hiép va cong su,
2004; Nguyén Minh Tam va cong su, 2009).
Trong tu nhién, C. konishii co sb luong va kich
thude quan thé han ché, tap trung & ving nai cao
giap bién gidi Viét — Lao va mot sb it & ving nui
cao cac tinh phia Bic Viét Nam (Lu va cong su,
2001; Nguyén Thi Phuong Trang va cong su,
2009, 2012; Nguyén Vin Sinh, 2009; Phan Ké
Ldc va cong su, 2013). Loai nay dugc ghi nhan
kha nang tai sinh ty nhién tot & nhitng noi dét bi
sat 16 doc bién gidi Viét - Lao (Averyanov va
cong su, 2014; Nguyén Thi Thanh Nga, 2017).
Chung 1a loai c6 gia tri vé mat khoa hoc va gia
tri cao vé kinh té (g5 dep, tinh dﬁu) nén bi con
ngudi khai thac rat manh (Bui Thé D6i va cong
sw, 2013). Chinh vi vy, loai nay duoc xép & cap
dé nguy cép can dugc bao ton (IUCN, 2020;
Sach doé Viét Nam, 2007; Nghi dinh 06/2019).
Phuong phap quan 1y tai nguyén bang hé
thong tin dia ly (GIS) duogc st dung rong rai vi
chung c6 wu diém khi xir Iy luong dir liéu cuc
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16n, da dang va dé dang tra ctru. Trong co s& dir
liéu quan 1y cia cac Khu bao ton thién nhién va
Vuon qudc gia, thong tin vé phan bd cua cac
loai 1a dir li€u quan trong, dic biét bg co s¢ dir
li¢u dang s6 hoa cac loai dong thyce vat qui hiém
rit c6 ¥ nghia trong cong tic bao ton. Ban d6
phan bd cac nhom thua, chim, bo sat ludng cu,
thuc vat da duoc thuc hién bﬁng GIS dua trén
co sO xac dinh cac diém phan bd va xay dung
bang ma tran vé muc do thich hop cho phan b
ctia cac loai ddi véi cac hé sinh thai (Lé Quang
Tu4n, 2013; Pham Mai Phuong, 2018). Hon
nita, phuong phap phan tich thir bac (AHP) dudi
su tro giup cua GIS duoc str dung dé xac dinh
mirc do quan trong va tdm anh huéng cia timg
nhan t6 sinh thai dén ving phan bd cia loai dya
trén kién thtrc chuyén gia (Huynh Vin Chuong
va cong su, 2009, 2012; V6 Van Hao, 2009).
Cho dén nay, cac két qua nghién ctru vé Sa mu
dau ¢ Viét Nam méi chi tap trung nghién ctru vé
sinh hoc, sinh théi, dac diém 1am hoc, cau trac
quan thé... Chua c6 cac nghién ciru danh gia su
thich hop ctia loai cay Sa mu dau voi diéu kién
sinh thai nhdm phuc vu cong tac bao ton va phat
trién loai nay tai Viét Nam.

Trong nghién ctru ndy, chung t61 da ing dung
GIS va AHP dé danh gia sy anh huong cua cac
nhan t6 sinh thai t6i sy phan bd loai Sa mu dau
& Son La. Két qua nghién ctru 13 co so dé dé
xuat khong gian bao ton va phat trién loai Sa mu
dau tai khu vuc nghién ctru
2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap co s& dir li¢u

- Hién trang phén b ciia loai dugc quan sat
va xac dinh truc tiép tai thuc dia vao thang 7-
8/2020 ctia nhom téac gia. Dt li€u vi tri ca thé Sa
mu dau dugc dinh vi & dinh dang kinh do va vi
d6 bang GPS. Dir liéu cua 120 diém dinh vi
duoc luu vao phan mém GIS

- Ban dd hién trang st dung dat ty 1€
1:100.000 tinh Son La niam 2016 gém cac thong
tin vé loai hinh st dung dat, hién trang 16p thay
vin dugc ké thira tir Phong tai nguyén, UBND
tinh Son La

- Ban d0 thd nhudng tinh Son La ty 1¢
1:100.000 gom cac thong tin vé loai dat va thanh

phan co gi6i dat, do day tang dit, d6 doc dia
hinh duoc ké thira tir Phong tai nguyén, UBND
tinh Son La

- Dt ligu do che phu dugc su dung tu
globalforestwatch.org v6i d phan gidi 30 m, do
che phu dugc tinh toan dya trén phﬁn tram do
che phu cta tan ciy cho tat ca cac tham thuc vat
cao hon 5 m (tinh trén 6 pixel) dugc xu ly va
bién tap dua trén hinh anh v¢ tinh Lansat.

- Dir li¢u dai cao do phan gidi 90 m duoc st
dung tur dia chi http://srtm.csi.cgiar.org/

- Dit li¢u khi hau dg phan giai 90 m dugc su
dung tur dia chi https://worldclim.org/data/

2.2. Danh gia mirc do thich hop sinh thai cho
loai Sa mu dau

Tinh thich hop sinh thai cta loai dugc danh
gi4 theo phuwong phap chuyén gia, bao gdm bdn
cap sau: Thich hop cao (S1), thich hop trung
binh (S2), thich hop kém (S3) va khong thich
hop (N) (FAO, 1976). Phuong phép xéac dinh
nay thuong dugc 4p dung trong céc nghién cuu
danh gié tinh thich hop sinh thai cho cac loai cay
trén dat nong nghiép va 1am nghiép (Huynh Vin
Chuong, 2009; Ahmad va cong su, 2017a,
2017b). Cu thé cac mirc thich nghi dwoc phan
chia nhu sau:

S1: Hang rat thich nghi tng v&i muc diém tir
8 - 10 diém (Kha ning thich nghi cta vi tri 1a
cao nhit, dap tng moi yéu cau dit ra).

S2: Hang thich nghi tng véi mirc diém tir 6
- 8 diém (Kha nang thich nghi cua vi tri cao, dap
ung cac diéu kién dit ra nhung mot vai ti€u
chuan thtr yéu chua dap ung duoc).

S3: Hang kém thich nghi tmg v&i murc diém
tir 4 - 6 diém (Kha nang thich nghi cta vi tri 1a
trung binh, chua thoa man mot vai ti€u chuan
chu yéu dit ra).

N: Hang khong thich nghi img véi mirc diém
< 4 diém (Kha ning thich nghi kém, chwa thoa
mén nhiéu tiéu chuan quan trong).

2.3. Phuong phap phéan tich thir bac (AHP)

AHP sir dung phép do thang do 9 diém co
ban dé thé hién mic do quan trong theo kién
thirc chuyén gia (Wind va cdng su, 1980), tao ra
mot ma trdn so sanh cdp (phuong trinh 1).
Nhiing so sanh theo cdp nay cho phép danh gia
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doc lap vé timg yéu té dong gop, do d6 don gian
hoa qua trinh ra quyét dinh. Pinh dang ma tran
trong so sanh cap mo ta nhu sau:

s6, w 1a trong s6; aji=1va aij = 1/aji. Két qua
hinh thanh vecto cua trong s w = [W1, w2,
W3,..., Wn] dugc tinh todn dya trén phuong phap
eigenvector ciia Saaty, eigenvector dugc chuin

dyy iz - vt dHyg
Baj. fap wei Hed g héa bdi phuong trinh (2) va sau do cac trong so
A= & ¥ ovee oo b (1) duogc tinh bang phuong trinh (3).
. . . aij L
= — =1"
G =y Q) w; == )
PR R R T - j=1"y n
Trong d6: ajj: cac phan tir trong ma tran trong Lj=123...n
1/9 1/7 1/5 1/3 3 5 7 9
| | | | | | | | >
I I [ [ I I I [ i
Vo Rét it ft quan ft quan Quan Quan Quan RAt Vo
cung it quan trong trong nhiéu tronghon trongnhu  tronghon trong nhiéu quantrong clng quan
quan trong hon nhau hon hon trong hon

Cdc gia tri trung gian la 1/2, 1/4, 1/6, 1/8, 2, 4, 6 va 8

Hinh 1. Thang diém dung trong so sanh mirc d9 quan trong ciia cac yéu to

Vi thuat toan AHP, trong s6 duoc tinh theo
phuong phép chuan héa ma tran theo cac budc:
(1) Tinh tong gié tri timg cot ctia ma tran so sanh
cip; (2) Chia timg thanh phan trong ma tran so
sanh cip v6i tong cot tuong tmg (két qua duogc
ma trn so sanh cip chuén hoa); (3) Tinh tong
timg hang ctia ma tran chuén hoa; (4) Chia tong
ting hang cho tong cua tit ca cac hang dugc bd
trong s twong tmg cho cac tiéu chi.

Két qua danh gia trong sb cua cac nhan té anh
huong duge kiém chimg bang ti s6 nhat quan

n n
ZG“.H'I- Zﬂzf.ﬂ'f
1 j=1 Jj=1
= — W=

H Wy Wy,

Aimax

RI 12 chi s6 ngiu nhién, hay gia tri trung binh
cua CI khi nhan dinh so sanh ngéu nhién, phy

e

(Consistency ratio: CR) tinh theo cong thurc (4):
CI
CR =— 4
RI
Trong d6: CI- chi s6 nhat quan, 1a chi s6 do
luong murc @6 chéch hudng nhét quén, dugc xac
dinh theo cong thuc (5):
Cl = Ama =1 (5)
n-1
V61 Amax 18 gid tri trung binh ctia vector nhat
quén va n 1a so chi tiéu:

n I

= (6)

w

n

thudc vao so chi ti€u duogc so sanh.

Bing 1. Bang tra gia tri RI theo so lwgng chi tiéu khac nhau

n 1 2 3 4 5

RI 0 0 0,52 0,89 1,11
n 6 7 8 9 10
RI 1,25 1,35 1,4 1,45 1,49
n 11 12 13 14 15
RI 1,52 1,54 1,56 1,58 1,59
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Trong AHP, CR thé hién su nhét quan voi
cac v kién cua chuyén gia trong qua trinh thao
ludn. CR nho hon < 0,1 hay 10%, diéu nay
chirng t6 ma tran so sanh cdp tuwong quan giira
cac nhan t6 sinh thai lya chon dat do tin cay cho
phép nén céc trong sd cua cac nhén td sinh thai
anh hudng dén su phu hop cho loai Sa mu dau
dugc chip nhan dua vao cong 16p trong GIS dé
tinh toan cac chi sb phu hop (SI) cho loai Sa mu
dau ¢ ving nghién ciru.

2.4. Phwong phap tich hop két qua phan tich
AHP vao GIS dé xdy dung ban do thich hop
cac yéu t6 sinh thai cho loai Sa mu dau

Nghién ctru ndy st dung kién thire chuyén
gia (thong qua bang cau hoi so sanh nham xac
dinh nhu cau sinh thai cua loai, mirc d6 quan
trong cta timg yéu td) dé dua ra trong sb cta
mdi yéu td sinh thai. Trong sé cang cao cho thiy
danh gia cua cac chuyén gia cho rang yéu té sinh
thai d6 anh huong nhidu téi kha ning sinh
truong va phat trién cta loai va quan thé. Nhiing
dir liu khong gian cua céc yéu td sinh thai ké
trén duogc tich hop vao phan mém Arcgis 10.0
dudi dang cac 16p raster (ban db timg yéu t6 sinh
thai) dé xay dung cac ban do thich hop sinh thai
ctia loai gdm: Thich hop cao (S1), thich hop
trung binh (S2), thich hop kém (S3) va khong
thich hgp (N). Tir 6, ban do thich nghi sinh thai
cho bao t6n va phat trién loai Sa mu dau duoc
hinh thanh. Sy thich hgp ctia mdi don vi dét dai
duoc tinh dya trén co s& phan tich mé hinh
khong gian trong GIS theo ciu triic dimg tir 16p
dia hinh (d0 cao, d6 dbc, khoang cach dén song
sudi), tho nhudng (loai dét, thanh phan co gidi,
do day tang dat), thuc vat (loai tham thwc vat,
d6 che phu) dén khi hau (mirc giao dong nhiét
do TB ngay dém, murc giao dong nhiét d hang
ndm, lugng mua hang nam, luong mua thang
kho nhat, lvong mua quy khé nhét, lvong mua
quy 4m nhét, s6 gid ning TB thang mua sinh
truong). Cac 16p dir liéu anh hudng téi sy thich
hop cho loai Sa mu dau dugc chong timg 16p
trong GIS thong qua phuong trinh sau:

T m
st= Y wir;| ¢ (7)
=1 j=1

Trong do:

SI : Chi s6 vung phu hop cho loai Sa mu dau;

Wij: Trong sb chi mitc d6 anh hudng cua
nhan t6 sinh thai tht j;

Rij: Diém phi hop cua 16p thir i trong nhan
tb sinh thai va méi trudng tht j;

n: S6 luong cac nhan td sinh thai lya chon;

m: SO lugng cac nhan t6 sinh thai gidi han;

Cj: Gié tri giéi han cta nhan t6 sinh thai thu j.
2.5. Phuong phap xir 1y s6 liéu

- Xay dung céc 16p chi tiéu vé loai tham thyc
vat: dit liéu tir Microstation trén nén ban dd hién
trang sir dung dat duoc bién tap chuyén sang
dinh dang SHP st dung trén nén Arcgis 10.0.

- Xay dung cac 1op do cao va do dbc duge xtr
ly bang phan mém Arcgis 10.0.

- Xay dung 16p chi tiéu vi tri dia hinh bang
phan mém Arcgis 10.0 dé ndi suy va tinh toan
khoang cach tiép can cac con sudi twong tmg véi
cac mirc d6 anh huong ctia né dén phan bd loai
Sa mu dau.

- Bién tap 16p dit liéu vé tho nhudng bang
phan mém Mapinfo 11 sau d6 dugc chuyén vé
dinh dang SHP trén Arcgis 10.0

- Bién tap 16p dir liéu vé khi hau bang phan
mém Arcgis 10.0.
3.KET QUA VA THAO LUAN
3.1. Phan hang thich nghi sinh thai cho loai
Sa mu dau

Két qua nghién ctru chi ra ring c6 bdn nhan
t6 chu dao anh hudng téi phan bd cua loai Sa
mu dau tai Son La, bao gdm: (1) dia hinh (do
cao, do déc, khoang cach dén song suéi), (2) thd
nhudng (loai dat, thanh phan co gidi, do day
tang dat), (3) khi hau (muc giao dong nhiét do
TB ngay dém, muc giao dong nhiét dd hang
ndm, luong mua hang nam, luong mua thang
kho nhat, luong mua quy kho nhét, lugng mua
quy am nhat, sb gid ning TB thang mua sinh
trudng) va (4) tham thuc vat (loai tham thyce vat,
dd che phu).

Mirc d6 anh hudng cta bdén nhan t6 sinh thai
chinh va 15 nhan t4 sinh thai phu duoc tong hop
trong bang 2.
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Bang 2. Phan hang thich hop sinh thai cho loai Sa mu dau & tinh Son La

Thir  Chi tiéu o . Miic thich hop
tw  sinhthai o chl s1 s2 S3 N
Do cao (m) 1000-2000 900-1000 850-900 <850
1 Pia hinh DO ddc (d9) ) >45 <45
Khoang céch dén song 5 49 400-600 600-800 >800, <200
suoi (m)
% i *eskok A .
Loai dét A, Fs, Hf’ Fa,Fj,Fq, B, Ba, Pat khac
; Hq, Hs Fv, Fe, **
Tho 1y anh phin co gici Cét pha, céc loai
nhudng At ‘ ’ Thit TB Thit nhe Thit nang dAt khac ;
D¢ day tang dat (cm) >100 <100
Murc giao dong nhiét 5-6.6; ] ]
d6 TB ngay dém (d0) 6.7-8.7 2.8-10 10.1-12; <4.9;>12.1
Muc giao dong nhiét 14-16.7; 12-13.9; )
do hang nam (d9) 1674197 198 2 2024 SHSm24d
Luong mua hang nam 1000-1200;  900-1000; )
(mm) 12001700 4700.2000  2000-2100 70072100
Luong mua thang kho
3 Khi hdu  nhét (mm) 2-20 1-2 0.5-1 <0.5
Lugng mua quy kho >13 10-13 8-10 <8
nhat (mm)
Lugng mua quy 4m 400-500; 300-400; .
nhét (mm) S00-1000 40001200 1200-1300 300 >1300
S6 gio nang TB thang
Lo . 100-130; 90-100; ]
mua sinh truong 130-160 160-180 180-200 <90; >200
(thang 10)
Tham Loai thim thuc vat Rung dac Rung Izhong Run% san Cac 10?1 tham
4 thwe vat dung ho xuat thuce vat khac
L Do che phi (%) 90% <90%
A: Bdrtrmim trén nui cao ) ) : Bdt vang do trén dd macma  Dat xam bac mau trén phii sa c6
Fs: bat do vang trén da sét va bien chat axit - Ddt xdm bac mau trén da mac
Ha: Bat mun vang do trén da macma axit  Fq: Dat vang nhat trén da ma axit va da cat
Hq: Dat mun vang nhat trén da cat cat

Hs: Pat min dé vang trén da sét

Két qua ¢ bang 2 cho thiy loai Sa mu dau
thich hop nhéit véi cac diéu kién sinh thai sau:
(1) bia hinh c6 do cao tir 1.000 - 2.000 m, do
dbc > 45° va khoang cach dén song sudi tir 200
— 400 m; (2) biéu kién dét c6 loai dat 1a dit mun
trén ndi cao hodc dat do vang trén da sét hodc
bién chét hodc dat mun vang do trén d4 macma
axit hodc dat mun vang nhat trén da cat hoac dat
mun do vang trén da sét; (3) Piéu kién khi hau
c6: muc giao dong nhiét do0 TB ngay dém tir 6,7
- 8,7°C, muc giao dong nhiét do hang nim la
16,74 — 19,7°C, lugng muwa hang nim 1a 1.200 -
1.700 mm, luong mua thang kho nhét 1a 2 — 20

Py: Ddt phii sa ngoi Suoi

mm, luong mua quy kho nhat >13 mm, luong
mua quy 4m nhét 13 500 — 1000 mm va sb gid
niang TB thang mua sinh truong 1a 130 - 160
gi0; (4) Tham thyc vat cd do che phu tir 90%.
Két qua nay twong dong véi cac két qua nghién
ctru va diéu tra phan bd cdy Sa mu dau trude kia
0 cac tinh Ha Giang va Thanh Hoéa. S¢ Tai
nguyén va Moi truong Ha Giang, 2015 da chi ra
rﬁng Sa mu dau xuét hién & d6 cao 1.212 m tai
day nui Tay Con Linh, xa Tung San, huyén
Hoang Su Phi, tinh Ha Giang va d6 cao 1.500 -
1.600 m & khu bao ton thién nhién Xuan Nha,
suon Pong Bic dai Pa Ludng, ban A Lang
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(Phan Van Théng, 2014). Phan Ké Loc va cong
su, 2013 két luan loai cAy nay phan bd & dat co
tang day, am, thoat nudc va ua sang. Nguyén
Tién Hiép va cong sy, 2004 ciing chi ra rang loai
Sa mu dau & Viét Nam moc rai ric trong rimg
nguyén sinh thudng xanh hon giao cé nhiét do
trung binh nim tir 13 - 19° C va lugng mua trén

1.500 mm.

Két qua nghién ctru ciing cho thiy trong bon
nhén t6 chinh 12 d6 cao, thd nhudng, khi hau va
thuc vat thi dja hinh anh huéng 16n nhit d&én su
phan b cua loai Sa mu dau. Két qua ¢ bang 3
chi ra vai trd ctia tirng nhén té thong qua trong
s6 cua tirng nhan t6 sinh thai.

Bang 3. Ma tran so sanh cip va trong s cdc tiéu chi sinh thai chinh
anh hwéng dén phéan b loai Sa mu dau

Tiéu chi chinh 1]

2]

[3] [4] Trong s6

1]
2]
3]
[4]

Pia hinh 1
Dit

Khi hau

Tham thuc vat

5,00 7,00 9,00 0,650
1 3,00 5,00 0,213

1 1,00 0,074

1 0,063

Véi CI=0,078; RI =0,89; CR= 0,087 <0,1 => Théa man

Tiéu chi dia hinh dong vai tro va anh hudng
16n nhat d6i v6i sy phan bd tu nhién cua loai voi
trong s6 14 0,650, sau d6 dén cac tiéu chi 1an lugt
1a dét voi trong s6 0,213, khi hau véi trong s6
0,074, tham thuc vat voi trong s6 0,063. Ty sb
nhat quan (CR) 13 0,087 dat do tin cdy cho phép
nén céc trong sb ctia cac nhén t6 sinh thai duoc
chdp nhan dua vao cong 16p trong GIS dé tinh

toan cac chi s phu hop (SI) cho loai nay tai Son
La.

Céc nhén t6 sinh thai anh hudéng dén su phan
bd cua loai Sa mu diu duoc chia thanh cac nhan
t6 phu. Sy anh huéng ciia cic nhan t6 phu nay
dén su phan bd loai dugc thé hién thong qua gia
trj trong s6 nhu trong bang 4.

Bing 4. Ma trin so sanh cip va trong s6 cic nhan t6 sinh thai phu
anh hwéng dén phan bd loai Sa mu dau

- oA . Trong CR
Tiéu Tiéu chi Trong %
chichinh  phu [ 121 (31 141 [S] [6] [7] (8] [91 [10] [11] [12] [13] [14] (15] ~5°® 56
chung
[1] DO cao 1 5 7 0,746 0,484
[2] Do dbc 0,2 0,134 0,087
- . 0,02
D!a hinh K_hoang b
[3] cachdén 0,14 1 1 0,120 0,078
song sudi
. [4] Loai dit 1 02 0,2 0,090 0,019
Tho X A e ik 0,06
. [S] Thanhphancogisidat 5 1 2 0,556 0,119
nhuwéng X . 8
[6] DO day tang dat 505 1 0,354 0,075
[7] Mutc giao dong nhiét 6 TB ngay dém 1 3 3 1 1 1 1 0,162 0,012
[8] Murc giao dong nhiét d6 hang nam 0,33 1 1 02 02 02 0,14 0,039 0,003
Khi [9] Luong mua hang ndm 0,33 1 1 05 05 05 0,2 0,058 0,004
i .
hau [10] Lugng mua thang kho nhat 1 5 2 1 3 3 0,33 0,199 0,015 0081
) [11] Luong mwa quy kho nhét 1 5 2 033 1 1 05 0,129 0,009
[12] Lwong mua quy 4m nhét 1 5 2 033 1 1 033 0,122 0,009
[13] S6 gio ning TB thang sinh trudng 1 7 5 3 2 3 1 0,292 0,022
Tham [14] Loai tham thyc vat 1 02 0,167 0,011
thwe vat [15] Do che phu 5 1 0833 0,053

Trong 15 nhan t6 sinh thai phu, d6 che phu
cua tham thuc vat (%), d0 cao dia hinh, tﬁng dr:iy
dat va s6 gio ning TB thang sinh truong 12 4 yéu
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t6 phu dong vai trd va tim anh hudng quan trong
nhét ddi véi su phan bd tu nhién cua loai. Cac
ty s6 CR déu dap tmg yéu cau < 10%, cac 16p
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(layer) ti€u chi sinh thai phu dugc chép nhan
dua vao cong 16p trong GIS dé tinh toan cac chi
s6 phu hop.
3.2. Xay dung ban dé thich hop cho loai ciy
Sa mu diu phuc vu cdng tic bao ton tai tinh
Son La

Céc 16p dit liéu anh huong dén phan b loai
Sa mu dau dugc phan hang muirc d6 phu hop vé
sinh thai, két qua dugc thé hién ¢ cac ban d6

thanh phan (Hinh 2). Sau dé, cac 16p ban do duoc
xép chdng 1én nhau dé danh gia dién tich dat phu
hop sinh thai cho viéc bao ton C. konishii & tinh
Son La. Mot budc quan trong cuia danh gia tinh
phi hop sinh thai d6i voi cac loai thuc vat 14 can
nhic tt ca cac yéu td anh huong dén su phu hop
ctia loai vé6i cac khu vuc nghién ciu. Trong sd
anh huong (Bang 4) 13 co s& quan trong dé tinh
toan dién tich dat phu hop sinh thai cho loai nay.

Bang 5. Téng hop dién tich phan cép thich hgp sinh thai ciia loai cAy Sa mu dau tai tinh Son La

Phin cép thich nghi
Thich hop cao (S1)
Thich hop TB (S2)
Thich hop kém (S3)
Khong thich hop (N)
Téng cong

Dién tich (km?) Ty 18 (%)
613 4
3.228 23
6.638 47
3.576 25
14.055 100

Két qua & bang 5 cho thay dién tich phu hop
cao v6i loai C. konishii chi chiém 4% dién tich
toan tinh trong khi dién tich thich hop thap,
khong phti hop va trung binh chiém da sé voi
cac gia tri 1an luot 12 47%, 25% va 23%. Cac
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vung thich hop cao ddi vai loai nay chiém ty 16
nho trong di¢n tich cua tinh vi cdc vung nay phai
dam bao cac yéu cau sinh thai vé khi hau, dia
hinh; thue vat va dat (Hinh 2 va Hinh 3).
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Hinh 2. Phan hang thich nghi tiéu chi dia hinh (a), dit (b), khi hau (c),
tham thwe vat (d) d6i véi loai Sa mu dau tai Son La (ty 1é ban db 1:250.000)
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Hinh 3. Ban d6 phan hang thich nghi sinh thai d6i v6i loai Sa mu dau tai Son La
(ty 18 ban dd 1:250.000)

Hinh 3 thé hién ban d6 hoan thién vé su phu
hop sinh théi ctia loai Sa mu dau véi cac diéu
kién sinh thai ¢ tinh Son La. Ban dd nay cho
thay cac huyén c6 diéu kién thich hop cao véi
loai nay bao gdm: Moc Chau, Van H5, Mudng
La, Bic Yén, Phu Yén, Mai Son, Thuan Chau,

ThamA thuc _

vat

Khi hau [ ——

Thé nhudng - NN
Dia hinh [N

0 20 40 60

Sbp Cop.

Két qué ciing chi ra rang nhan té khi hau c6
phé thich tng 16m d6i voi loai nay vi khong co
dién tich kém va khong thich nghi, sau d6 lan
luot 14 dat, dia hinh va tham thyc vat (Hinh 4).

® Rt thich nghi (S1)

= Thich nghi (S2)
Kém thich nghi (S3)
Khong thich nghi (N)

80 100

Hinh 4. Ph thich nghi sinh thii ciia loai Sa mu dau véi 4 tiéu chi sinh thai chinh

Bang 5. Dién tich thich nghi ciia cac yéu t6 sinh thai

Dia hinh Thé nhudng Khi hiu Thue vat

Mirc d thich nghi  pjgn tich Ty1é Diéntich Ty1¢ Diéntich Ty1é Diéntich Ty I¢
(ha) (%) (ha) (%) (ha) (%) (ha) (%)

Rét thich nghi (S1) 1.666 12 2.226 16 11.952 85 416 3

Thich nghi (S2) 3.288 23 1.301 9 2.103 15 286 2

Kém thich nghi (S3) 3.660 26 6.545 47 13.353 95

Khoéng thich nghi (N)  5.441 39 3.983 28

Téng 14.055 100  14.055 100 14.055 100  14.055 100
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Két qua nghién ctru tuong dong véi cac
nghién ctru trude day vé phan b theo ving khi
hau cua loai Sa mu dau. Cac nghién ciru déu cho
thdy loai cay nay thudng xuat hién tai ving cd
diéu kién khi hau nhiét d6i gi6 mua nhu tai Son
La. Nguyén Tién Hiép va cong su, 2004 phat
hién loai cay nay moc rai rac thanh cac ddm nho
trong rung nguyén sinh thuong xanh hdn giao
c6 nhiét do trung binh nim 13 - 19°C, lugng
mua trén 1.500 mm. Lé Quang Tudn, 2013 két
luan rang loai nay phan b6 & noi c¢6 nhiét do
trung binh 22 - 24°C, luong mua trung binh
1.700 - 2.000 mm tai Vuon qudc gia Pu Mat va
Khu bao ton thién nhién Pu Huéng, tinh Nghé
An. B3c biét, ving phan b6 hién tai cua loai
cling nam trong vung thich hop nhat tai huyén
Modce Chau, not co dién tich rat thich hop S1 kha

lon va khong bi phan cit (Hinh 3).
3.3. Pé xuat giai phap va Khuyén nghi vé
phén vung wu tién bao ton loai Sa mu dau tai
tinh Son La

Ban db phan hang phu hop sinh thai d6i véi
loai Sa mu dau tai Son La d3 cho théy dién tich
rat thich hop cho su phan b loai nam rai rac
trong toan tinh. Bén canh do, dién tich thich kém
hop nam xen k& do dién tich nay bi chi phdi boi
hoat dong khai thac va st dung tai nguyén dat
clia con ngudi. Ving phan b thich hop cao co
dién tich 16n va it bi phan manh nhé nam & phia
bong cua tinh thudc dia phan khu Bao tdn thién
nhién Xuan Nha, huyén Moc chau. Vung thich
hop cao cho loai Sa mu dau tai khu vuc nay
khong bi phan cit va c6 phan bd quan thé loai
nay trong ty nhién.

Bang 6. Dién tich sinh thai thich hop cho phat trién loai Sa mu diu
trong rirng dic dung Xuin Nha, tinh Son La

Tén loai tham thuyc vat Di¢n tich Dé xuit Di¢n tich
(ha) (ha)
Rung gd ty nhién nbi dat giau 2.257 10 B v
Ri 5 ¢ Rung gS tu nhién ni dat trung binh 2.436 Q‘u an ly a0 V ¢
UNE SO Rimg gd tu nhién nui dit nghéo 1.637 Jung, JAmMBIau g 368
nhién nt1 dat . x DY A rung, bao ton loai
Rung go tu nhién ni dat ngheo kiét 6 A
N x DY .. Sa mu dau
Rung go tu nhién nui dat phuc hoi 5.032
. x Rung gd tu nhién nui da giau nguyén sinh 89 Quan 1y Bao vé
Rung g6 tu \ x A, A ; N s
-5, Rung go ty nhién nui da TB nguyén sinh 646 rung, lam giau 774
nhién nui da . x DU o \
Rirng g0 tu nhién nai da nghéo kiét 39 rung
Rirng hon giao go + tre nira tuy nhién nui dat 1.428 Quan ly Bao vé 6.020
Rimng hdn giao  Rung hoén giao tre nita + gd tu nhién nui dat 3.231 rung, lam giau ’
Rumg tre/ludng tu nhién nai dt 1.361 rung
Thyc vat khu da 17 3 .
Tham thuc vit . ko oo Tréng thir nghiém 340
A s Rung go trong nui dat 19 X
dan sinh . . O e ak Sa mu dau
Rirng tre nira trong nui dat 304
Tham thyc vat DAt c6 cay gb tai sinh nfii dat 843 Trong thir nghiém 844
tai sinh Dit c6 cdy g0 tai sinh nii d4 1 Sa mu dau
Péttréng DAt tréng nti dat, cd hodc cAy bui g74 ~ 1rongthunghiem oo,
Sa mu dau
Tham thuc vat Lua, hoa mau, cdy an qua 2.407 0

nong nghiép

Tir cac co s& phan tich trén, chiing t6i tién
hanh dé xuét quy dét c6 tiém ning cho khoanh
nudi va xuc tién tai sinh loai nay trong diéu kién
tu nhién tai Rung dac dung KBTTN Xuan Nha
noi con ton tai quan thé tu nhién cua loai nay
trong khu vuc tinh. Ban d6 phan hang phu hop
cua loai cay Sa mu dau sau khi duoc chong ghép
voi ban d6 kiém ké rung dac dung Xuan Nha,
cho thay sy phan hoa rd nét dién tich thich nghi
tuong ung vdi tung trang thai rung (xem Bang

6). Quy dat budc dau tot nhat dé phat trién loai
1a cac vung thich nghi gan khu vuc dan cu, rimg
trong, ring tai sinh, noi con nguoi co thé dé
dang quan 1y, chiam soc, khong anh huong nhiéu
t6i khu vuc rimg ty nhién. Dién tich c6 rimg gb
tu nhién, rimg hon giao, rimg phuc hdi nén quan
1y bao vé, 1am giau rimg va bao ton loai Sa mu
dau. Ngoai khu vyc thich nghi 1a KBTTN Xuan
Nha, viing thich nghi con phan b6 & cac huyén:
Muong La, Bic Yén, Phu Yén, Mai Son, Thuan
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Chau, Sép Cop (xem Hinh 3). D6 14 nhitng khu
vuce c6 dién tich dat 1am nghiép chiém phén 16n,
c6 didu kién xay dung hé thong rimg phong ho
va hinh thanh cac ving ring kinh té hang ho4
c6 gid tri cao trong d6 dién hinh 1a cac khu rimg
dac dung nhu: Xuan Nha (Moc Chau), Sép Cop,
Copia (Thuan Chau), Ta Xua (Bic Yén).

4. KET LUAN

Két qua nghién ciru cho thdy, nhan t6 dia
hinh déng vai trd quan trong nhat dén su phan
b6 ty nhién ciia lodi, sau d6 1a thim thue vat, thd
nhudng va khi hau. Trong d6, phd thich nghi
ctia yéu td khi hau 14 16n nhat vi khong c¢6 dién
tich kém va khong thich nghi.

Bén yéu t6 trong s6 15 nhan t6 sinh thai phu
anh huong 16n dén su phan bd ty nhién cia loai
Sa mu dau gém do che phu cta tham thyc vat
(%), 6 cao dia hinh, ting day dat, trung binh s6
gio nang/ thang sinh truong voi ty s6 CR déu
dap g yéu cau < 10%.

Bén d6 phu hop sinh thai chi ra cac huyén c6
diéu kién sinh thai thich hop cao véi loai nay
gém: Mdc Chau, Van H), Muong La, Bic Yén,
Phu Yén, Mai Son, Thuan Chau, Sép Cop.
Trong d0, viing sinh thai thich hop nhét dé quy
hoach béo ton 1a Khu bao tdn thién nhién Xuin
Nha, huyén M¢c Chau.

Dién tich dat thich hop nhat cho loai C.
konishii 1én t6i 613 km? (chiém 4% tong dién
tich ctia tinh Son La) va dién tich dé xuét tréng
thir nghiém 13 20,58 km? (0,146% dién tich toan
tinh). Két qua nay da hd tro cho viéc dé xuat dé
xuét bao ton va phat trién loai cdy quy nay trén
dia ban tinh Son La.
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tAm Nhiét d6i Viét Nga, B Quoc phong cho dé tai: “Ung
dung phuong phap thong tin dia ly (GIS) va ky thuat sinh
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SUMMARY
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Cunninghamia konishii Hayata has a great scientific, ecological and economic value. It was included in the TIUCN
red list of threatened species, Vietnam red data book 2007 and Decree 06/2019/ND-CP. It also was classified as
an endangered, precious, rare species and strictly protected. The study was conducted in Son La province, which
is one of the places where C. konishii species exist. The data set included the current C. konishii distribution maps
in Son La, soil maps, forest vegetation and recent climate data. The integration of the Analytic Hierarchy Process
(AHP) in GIS has been used to establish a distribution map for C. konishii species in Son La. Four ecological
factors influencing the distribution of C. komnishii in the study area were analyzed including topography, soil,
vegetation and climate. Simultaneously, the expert method was applied to determine the weights of four
ecological factors affecting the environmental suitability of this species. Results revealed that topographic
criterion was the main factor for species distribution, followed by vegetation cover, soil and climate parameter.
Besides, we also demonstrated that the vegetation cover, the vegetation height, soil layer thickness and sunshine
hours/growth month had a great effect to the species distribution among 15 ecological sub-factors of study. Based
on the map of ecological suitability of this species in Son La, the most suitable land area for C. konishii was
approximated as 613 km? (6% of the total area of the province) and the proposed area for experimental planting
was 20.58 km? (as equal 0.146% of the province's area).
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