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TOM TAT

Két qua nghién ctru duoc thyc hién trén dién tich ring bi chay niam 2016, trong khu rimg phong hd Nam Ngum,
tinh Xiéng Khoang, nuéc CHDCND Lao dé dénh gi4 anh huong cta chay rimg dén dic trung ciu tric va da dang
loai. Cap d6 chay gdm (1) d6i chimg (khdng chay); (2) chay thap; (3) chay trung binh va (4) chay cao. Hé théng
gdm 12 OTC nghién ctru dién hinh, ban ¢ dinh véi dién tich 2.000 m?, bé tri déu trén 4 cap d6 (3 OTC/cép dd
chay) dé do dém, thu thap s6 liéu nghién ciru trong 4 nim sau chiy. Tong s6 47 loai (g0m tang cdy cao va 16p ciy
tai sinh) thudc 32 ho thyuc vat da dugc ghi nhan, trong do: dbi chung 44 loai, chay thép 39 loai, trung binh 32 loai
va chay cao 21 loai. Mtrc do phong phu loai (R) 4 nim sau chay bién dong twong tmg véi cap do chay lan luot 1a:
R =2,33;2,1;2,01 va 1,97. Mat do cy cao trén timg cp chay tuong mg lan luot dat 774; 706; 442 va 251ciy/ha.
Mat d6 cay tai sinh dat 1553; 833; 954 va 1175 cay/ha. Ty 1é twong ddng loai cay cao va 16p cdy tai sinh dat tir 65
dén 85%. Da dang thanh phan loai giam trong ndm d4u sau chay va ting dan theo sb nam, mat do cdy tai sinh ting
dan nhung 4 nim sau chay mic do phong phil va mat do tai sinh chua ngang bang khu ddi ching. Cap do chay da

lam anh hudng dén mirc d6 da dang loai nhung c6 tac dong tich cuc dén 16p cay tai sinh.
Tir khéa: CHDCND Lo, cAp dé chay, ciu tric rirng, chdy rirng, da dang loai, Nam Ngum.

1. PAT VAN PE

Chay rimg 1a mét trong sb nhitng rui ro, gy
ra nhiéu thiét hai hién hitu va thuong xuyén
nhat d6i véi hé sinh thai rimg, nhat 13 hé sinh
thai rimg kho nhiét déi (T6 chic GO nhiét déi
thé gi6i (ITTO, 2019). Chay rimg khong
nhitng lam suy thodi tai nguyén, ma con lam
x40 tron 16n vé co ché sinh tdn cua hé dong,
thuc vat, vi sinh vat dat va da dang sinh hoc tai
khu vuc do lira rimg gay 1én. O Cong hoa Dan
cha Nhan dan Lao (Lao), trong tong sd 11,29
triéu ha rimg, khodng 45% dién tich rung trong
s6 d6 1a dbi twong hién hitu, hang nim c6 nguy
co xdy ra chay cao (Qudc hoi Lao, 2018). Chay
rimg di gy ra nhimg tac dong manh dén thanh
phﬁn, cAu trac va dic tinh da dang loai cua h¢
sinh thai rung nhiét déi (Jhariya va cong su,
2012). O cip do chay cao (ty 1& chay > 80%),
nhat 13 khu vuc chay ven rimg dugc cho la
nhan té kich thich nhimg loai cdy hang nim
xam l4n, sinh truong va phat trién nhanh.
Ngoai ra, sau chay rimg khong nhimng tao diéu
kién thuan loi cho khai thac, thu hai nguén san
pham 1am san ngoai ngd, san bat dong vat rimg
ma con tao ra nhiing diéu kién thuan loi khac

nhu x6i mon, rira troi dat rung, canh tdc nuong
rdy... (Kodandapani, 2001). G mét sb khu rimg
trudc day da tung bi chay, trai qua thoi gian,
hé sinh thai rung hi¢n tai la mot sy hoa hop
gitra cac loai v&i nhau va su thich nghi véi cac
giai doan phat trién ty nhién, diéu d6 da tao lén
hé sinh thai tré héa va bén viing, thich tng véi
Itra rimg. Qua trinh chuyén dich hoa hop thanh
phan loai trong ty nhién thuong dién ra cham,
tiy thudc vao diéu kién moi truong ty nhién,
nhung sy chuyén dich d6 c6 thé lam giam
thanh phr:?m, cAu tric va dic tinh da dang sinh
hoc loai cta h¢ sinh thai ring so véi trudce khi
bi chay (Saha S, Howe HF, 2003). Chay rung
da tac dong tiéu cuc dén da dang loai cdy ban
dia, gdy bién dong anh hudng vé thanh phan,
cAu tric, hé sinh thai rung va tién 4n mot sd
loai cay ban dia s€ bi tuyét chung.

Khu rimg phong hd dau ngudén Nam Ngum,
tinh Xiéng Khoang, Lao c6 tong dién tich
289.635 ha, trong d6 dién tich rimg véi kiéu
rimg hon giao cdy 14 rong vé6i cay 14 kim
123.136,8 ha, chiém 57%. Hang nam, khu rung
thuong xuyén bi chay voi dién tich va cip do
chdy khéc nhau, trong d6 c6 vu chay nam 2016

70 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2021



Lam hoc

da gay thiét hai véi dién tich khoang 230 ha,
lam ton hai kha nghiém trong vé tai nguyén
rung cling nhu kha nang phong hd cua rung
(S¢6 Nong Lam nghiép Xiéng Khoang, nam
2016). Lam thé nao dé phuc hoéi dién tich rimg
bi chay d6? Khoi phuc va phat huy tdi da kha
nang phong ho cho khu rirng? Co sé khoa hoc
nao phuc hdi thanh cong hé sinh thai khu rimg
sau chay? Dé giai dap duoc nhiing cau hoi
trén, két qua nghién ctru cta bai bao 1a cau tra
161 thuc tién duge thuc hién theo 2 giai thuyét:
(i) Mat d6 cdy tai sinh bang hat sau chay hang
nam tang ty 1é thuan véi cap do chay; (i) Cap
do chay thap va chay trung binh c6 dic trung
cdu trac va da dang thanh phan loai cao hon
cap do chay cao va thip hon so véi khu vuc
d6i chung.
2. Phuwong phap nghién ctiru
2.1. Pia diém khu vire nghién ciru

Khu vuc nghién ctru 1a khu bi chdy nam
2016, véi dién tich chay khoang 230 ha tai
Khu ring phong ho dau nguén Nam Ngum,
tinh Xiéng Khoang, Lao c6 toa do dia ly:
(19006°-19055°N; 102039°-103011’E), véi
khoang 173 km tir Thu d6 Viéng Chan vé phia
bong (Hinh 1). Khu vuc chay co6 dac trung dia
hinh 14 d6i nai, véi do cao tir 1000 — 1100 m so
v6i muc nudc bién. Khi hau 1a ving khi hau
nhi¢t doi véi 2 mua rod rét, mua mua tir thang 5

dén thang 10, mua kho tir thang 11 dén thang 4
nam sau. Tinh toan sb liéu khi twong thuy van
tai Tram Thuy van tinh Xiéng khoang dugc thu
thap trong 10 nam (tr 2010 dén 2020), cho
thdy: Luong mua trung binh hang nim 1467,96
(+ 137,63) mm (+ sai tiéu chuan); Nhiét do
binh quan hang nam 20,4°C + 0,16; Do am
khong khi binh quan ndm 71 + 0,63%. Van tbc
gi6 binh quan nam 3,12 £+ 0,16 m/s. Sy hinh
thanh 16p ciu tao dia chit gom dat mun két
von da ong vang do, véi do pH tir 3 dén 5. Khu
vuc ddi nai khu bi chay gdm nhiing phién da
Sa thach, da Granit va da phién v6i lwgng mun
tir trung binh d&én giau (Tram Khi twong Thay
van Xiéng Khoang, 2020). Trudc khi chdy va
khu vuc khong bi chdy lan can (d6i chung) véi
kiéu rimg tu nhién chinh yéu 1 rimg hdn giao
cay 1a kim véi cay 14 rong nira rung 13, gdbm
nhiing loai cay thuoc ho Thong (Pinaceae), ho
Dau (Dipterocarparceae), ho Dé (Fagaceae), ho
Nguyét qué (Lauraceae)... Ho thong bao gdm 2
loai chu yéu 1a loai Thong 3 14 (Pinus kesiya)
va Thong 2 1a (Pinus merkusii). Loai cay la
rong gém nhimng loai chinh nhu Véi thubc
(Schima wallichii), Dau  tra  beng
(Dipterocarpus  obtusifolium), Qué lon
(Cinnamomum iners) (Sovu va cong su, 2009),
(Nguyen Van Tu va Latdavanh, 2019).

Hinh 1. So' dd b tri cac 6 tiéu chuin tai khu vic nghién ciru

2.2. Panh gia, phan cip cip d chay

HO so, tai liéu, ban dd hién trang vung chay
nam 2016 tai khu vyc nghién ctru dugc thu
thap tai Chi cuc Lam nghiép - S& Nong Lam

tinh Xiéng Khoang va Ban quan 1y Khu rung
phong ho dau nguén Nam Ngum. Dya vao ban
dd hién trang khu vuc chay, tién hanh 1ap 35 6
tiéu chuan ngiu nhién (OTC), véi dién tich
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OTC bang 2000 m? (dién tich ~ 3%) trai déu
trén toan khu vuc chay dé danh gia va phan
loai cap d6 chay bang phuong phap cia Key va
Benson dé& xuét nim 2003, (Key va Benson,
2003). Theo phuong phap ndy, cip do chay
duoc chia thanh 4 cap gom: (1) Cap d6 khong
bi chay, ty 1& cdy bi chét, chay hdn hop (CBI)
= 0%; (2) Cép do chay thap, CBI < 20%; (3)
CAp d6 chay trung binh, 20% < CBI < 80% va
(4) Cip do chay cao, CBI > 80%. Tur két qua
tinh toan ty 18 cay bi chét, chay trén timg OTC,
két hop phuong phap trich xuit chi sé vién
tham NBR (ty s6 d6t chay chuan hoa) trén anh
vé tinh Landsat 8 MT tai thoi diém sau chay
(thang 1 nam 2017) dé 1ap phuong trinh tuong
quan v6i chi sé CBI dugc phan cip tai thuc
dia, tor d6 ndi suy va khoanh vung dién tich
timg cdp do chay dé 1ap cac OTC nghién ciu
theo cip do chay khac nhau.

2.3. Lap 6 tiéu chuin nghién ciru

Tién hanh 1ap 12 OTC dién hinh, ban cb
dinh (dién hinh theo cip d6 chay va cb dinh
trong 4 nam) goém: (i) 3 OTC trén khu d6i
chimg (khong bi chay); (ii) 3 OTC trén cap do
chay thap; (iii) 3 OTC trén cip do chay trung
binh va (iv) 3 OTC trén cép do chay cao. Dién
tich OTC 2000m2 (40 x 50 m). Cac OTC duoc
lap trong cung thoi diém, vao thang 2 nim
2017 (sau chay rimg 4 thang). OTC dé do dém
cac chi tiéu nghién ciru vé ting ciy cao khu
khong bi chay (dbi ching) va tang cay cao khu
sau chay véi cap do khac nhau.

Trong OTC lap ra 5 6 dang ban (ODB) co6
dién tich bﬁng 25 m%, 4 ODB dit tai 4 goc
vuong va 1 ODB dat tai chinh tdm cua OTC.
ODB dugc 1ap dé do dém sé liéu nghién ciru
vé 16p cdy tai sinh, cdy bui, tham twoi tuong
mg khu dbi chimg va sau chay.

Gin sb hiéu cay tang cao co trong OTC, cay
tai sinh co6 trong ODB dé phuc vu do dém
trong 4 nam lién tuc. Ciy tang cao trong OTC
va cay tai sinh trong ODB duogc chia ra lam 4
giai theo hudng tir Bic - Nam (1 giai bang %
dién tich OCT, ODB), chay theo chiéu dai
OTC. S6 hiéu cay duoc gén theo sb thtr tu tir 1
dénn -1 cho mdi OTC, ODB. S6 dau tién dugc
gdn tai cdy phan b6 dau tai goc Pong - Tay, sd
hiéu cay dugc gin lién tiép cung hudng vé mot
miat chiéu truc tiép theo hudéng chinh Nam.
Bing cach gin s6 hiéu cdy nhu vay, qua trinh
diéu tra lai vao nhitng ndm sau, nam 2018,

2019 va 2020 duoc thuan loi, khong sai léch sd
lidu cdy va vi tri OTC, OBD rat dé nhan dién
ra cho cac nim do tiép sau. Gan sé hiéu ciy
dugc thyc hién bang dinh hoic bang day tai vi
tri chiéu cao 1,4 m ddi véi cay tang cao, tai cd
ré cay dbi voi cay tai sinh hay cam xudng dat
dbi v6i cay ma. SO hiéu cay duoc dap, in chim
trén ban nhom dé trach phai, mo, mat s hiéu
trong sudt qua trinh nghién ctru (5 nam).

Thu thap s6 liéu nghién ctru: Nam 2017: (i)
Trong OTC, ODB tat ca cdy dd gin sb hiéu
dugc dinh danh tén loai cay theo tén phd thong
Lao, Viét Nam va tén khoa hoc. Nhiing loai
khong thé dinh danh dugc tén tai hién truong,
tién hanh l4y tiéu ban, chup anh, tiéu ban cua
nhitng loai d6 dugc gidm dinh, dinh danh tai
Phong Ti€u ban Thuc vat - Vién Khoa hoc
Cong nghé Lao, ¢ ddi chiéu, so sanh véi mau
tiéu ban tai Truong Dai hoc Lam nghiép. (ii)
Tlen hanh do dém toan bo sd cay da duoc gan
s6: (1). Cay tang cao duoc do sb cay co duong
kinh ngang nguc (D1.3) > 6 cm. Céc chi tiéu do
gém: Puong kinh ngang nguc (D13); Puong
kinh tan (Dt); Chiéu cao vut ngon (Hvn);
Chiéu cao dudi canh (Hdc). Dung cu do bang
may do cao laser (Nikon forestry Pro) va thudc
kep kinh. (2). Cay tai sinh gdm cdy ma, co
chidu cao > 5 cm dén cay c6 dudng kinh D 3 <
6 cm. Céc chi tiéu do: chidu cao vit ngon. Po
chiéu cao bang thudc mét ddi voi ciy ma. Nam
2018; 2019 va 2020 tién hanh do lai toan b¢ s6
cdy da duoc gin nhan hiéu, phuong phap va vi
tri do dung nhu nam 2017. S cdy phat sinh
moi theo nam diéu tra dugc tiép tuc gan nhan
hiéu theo trinh tu sé ké tiép va tién hanh dinh
danh tén loai nhu nim 2017, quy trinh gén
nhan cay méi phat sinh va do dém céc chi tiéu
duoc thuc hién nhu nam 2017. Két qua diéu tra
duoc ghi theo mau biéu diéu tra 1am hoc truyén
thong cho timg nim diéu tra (ndm 2017; 2018;
2019 va 2020).

2.4. Xir Iy 6 liéu
Tinh tiét dién ngang G (m*ha): 6 = ¥=D2, (1)
Trit lugng M (m*/ha): M=GHf ~ (2)

Trong do:

D1.3: Buong kinh ngang nguc;

G: Tong tiét dién ngang cua lam phan
(m?/ha);

H: Chiéu cao binh quan Lorey ciia 1dm phan
(m); f: Hinh sb (f= 0,45).
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- Tinh chi so quan trong loai tang cdy cao:

V9% =222 3)

Trong d6: N% la ty 1 phan trim s6 cdy cua
loai so véi tong sb cay;

G% 1a ty 1& phan trim tiét dién ngang cua
loai so véi tong sb tiét dién ngang.

Muc dg phong phu loai R:

s 4
R= (4)

Trong d6: n: SO ca thé cua tat ca cac loai; s:
S6 loai trong quan xA.

- Hé s6 tuong dong SI dé so sanh ty 1& giéng
nhau giita tang ciy cao véi 16p cdy tai sinh
(muc do Kké thtra), dugc xac dinh theo cong
thae: SI = (2C/(A+B))*100 (5)

Trong d6: C: S6 lwong loai xudt hién ca ¢ 2
nhom A va B;

A: S6 luong loai cia nhom A; B: Sé lugng
loai cua nhém B.

- Xéc dinh t6 thanh loai cdy tai sinh theo s6
luong cay tai sinh cua ting loai véi hé sb to
thanh ki theo cong thuc:

K=105 (6)

Mt d@6 tang cdy tdi sinh:

N/ha = 22710 7

Trong dé: Ni : 1 sé cd thé méi lodi;
Zni - 1a tong s6 cd thé.

3. Két qua nghién ctru va thao luin
3.1. TAng cdy cao
(i) Cac chi tiéu binh quan

Céc chi tiéu binh quan cdy cao va muc do
bién dong cac chi tiéu trén cap do chay duoc
tong hop trong bang 1.

Bang 1. Cic chi tiéu binh quén va bién dgng theo nim sau chay

. Chi tiéu Ao oo
Nam binh quan Doi chung

Chay thap Chay trung binh Chay cao

Hvn (m) 14,13 (£1,23) 12,44 (£1,23) 14,55 (£1,13) 16,12 (£1,33)
5017 Dis(em) 18,71 (£2,44) 17,45 (£2,67) 21,23 (£2,1) 23,23 (£2,55)
G (m*ha) 22,02 (£3,56) 21,58 (+£3,75) 13,43 (£3,22) 8,57 (+4,01)
Mbq (m*/ha) 155,44 (£12,33) 145,08 (+13,01) 91,55 (£6,55) 51,78 (+4,5)
Hvn (m) 12,67 (£1,56) 14,55 (£1,53) 16,12 (£1,08)
D3 (cm) 17,54 (£2,67) 21,33 (£2,47) 2323 (+2,67)
2018 G (m¥ha) 21,58 (+3,56) 13,34 (£3,16) 8,57 (£2,96)
Mbq (m’/ha) 146,39 (£12,07) 92,09 (£9,01) 51,78 (£5,07)
Pm (%/ndm) 0,89 0,58 0,00
Hvn (m) 12,67 (£1,62) 14,58 (+1,74) 16,30 (£1,31)
D3 (cm) 17,55 (£2,31) 21,51 (£2,14) 23,45 (+2,91)
2019 G (m¥ha) 21,91 (+£3,46) 13,75 (£1,79) 9,21 (1,48)
Mbq (m’/ha) 147,96 (£15,23) 93,45 (&5,45) 52,32 (& 3,74)
Pm (%/ndm) 1,06 1,46 1,04
Hvn (m) 14,15 (£1,41) 12,68 (£1,55) 14,49 (£1,23) 16,30 (£1,67)
D3 (cm) 18,73 (£2,11) 17,40 (£2,71) 21,54 (£2,67) 23,58 (£2,33)
2020 G (m¥ha) 22,97 (£3,16)) 22,96 (£4,21) 13,88 (£1,16) 9,33 (+1,09)
Mbq (m*/ha) 158,68 (£16,23) 149,84 (+14,07) 94,88 (+£5,90) 53,01 (£3,55)
Pm (%/nam) 2,04 1,62 1,50 1,30

Trong d6: Hvn (m): Chiéu cao vit ngon (mét); D, s (cm): dwong kinh tai vi tri 1,3; G (m’/ha): Tong tiét

dién ngang binh quan trén ha; Mbq (m*/ha): Trit heong binh qudn/ha; (£): Sai tiéu chudn.

Két qua trong bang 1 cho thay, binh quan vé
chiéu cao, duong kinh & cdp do chay cao 16n
hon so v&i cip d chay trung binh, chay thap

va khu d6i chung. Trén cip d6 chay cao,
thuong nhitng ciy c6 dudng kinh nhé va chiéu
cao thip thuong bi chét chay, nhiing ciy co
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duong kinh 16n, chiéu cao vuot tang tan méi
c6 kha nang chiu duoc lira rimg va song sot
sau chay voi cdp do chay cao. Trai lai, binh
quan vé tong tiét dién ngang, trit lwong binh
quan giam manh, giam khi cip d6 chay cao
hon. O cip doc chay cao, nam 2017 trit lugng
binh quin trén ha dat 51,77 m’/ha, giam rat
manh so v&i khu d6i chung va cap do chay
thap véi trit luong twong Gmg 13 155,443 m’/ha
va 145,084 m*/ha. Trdi qua 4 nim sinh trudong
va phat trién, cac chi tiéu c6 bién dong ting,
nhung ting thip. Mtc d6 ting phu thudc vao
cap do chay, ¢ cip do chay cao, mirc do ting 1a
cham nhat. Cac chi tiéu binh quan chung duoc
thé hién théng qua ty 1é ting trudong binh quan
nam. O cdp d6 khong chdy dén chay thip,
trung binh va chay cao, ty I¢ ting trudng binh
quan giai doan nam 2019 - 2020 twong ung dat
2,04; 1,62; 1,50 va 1,30 (%/nam). Tang truong

binh quan & cip do chay cao dat thap nhat, c6
thé néi chay rimg khong nhimg lam ty 1& cay
cao bi chét, chday con 1am anh huéng dén ting
truong cia cdy rimg. Két qua nghién ctu nay
cling twong dong voi mot sd két qua nghién
cliru ciia mot sd tac gia da dugc cong bd, nhu
chdy rung thong & My va khu vuc Dia Trung
Hai, sau chay 5 nim, sé cdy con sdng co ty 18
tang trudng binh quan hang nam tuong tng dat
1,7 va 0,9%/nam (Charles C. va cong su, 2017)
(Garrett W. Meigs va Meg A. Krawchuk,
2018) (Costas A. Thanos va Mma A. Doussi
(2000).
(i) S6 heong, mdt do va da dang thanh phan
loai

S6 lugng va chi sé da dang thanh phan loai
tuong Ung timg cip do theo thoi gian sau chay
duoc thé hién trén hinh 1.
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Hinh 1. S6 hrong va chi s6 da dang loi trén cic cAp dd chay

Két qua trén hinh la cho thiy, cip do chay
khéac nhau, s luong loai cay khac nhau, khu
dbi chimg c6 sb luong loai ciy cao nhat, sd
loai giam dan theo cap do chay. O khu d6i
chimg da ghi nhan dugc tong s6 44 loai, & cap
d6 chay théap, trung binh va chay cao, s6 luong
loai thyc vat tuong ing dugc ghi nhan dat 39;
32 va 21 loai. Trén mot cap do chay, sé luong
loai cay cao hau nhu khong bién dong trong
quing thoi gian nghién ctru (4 nam). O cip do
chay cao, trung binh, s6 loai bi giam di so voi
khu d6i chimg thuong 1a nhitng loai cdy co
duong kinh nhé va chiéu cao thip, phan bd ¢
tang dudi tan va tan gitra. Két qua kiém tra vé
thanh phan loai cho timg cip cip do chay doc

1ap cho thay: |z| >1,96 va gia tri Sig. < 0,05 (|7
de-t; |z| de-tb; |z| de —c; |z] t —tb; |z] t-c va |z| tb-
¢ > 1,96 va déu co gia tri nho hon Sig. tra
bang (Sig. < 0,05). Do viy, co thé néi rang, sd
lugng loai thyc vat sau chdy trén céac cép do
chay so vé6i khu dbi chimg c6 su sai khac nhau
dang ké. Két qua nghién ctru cia mot s tac gia
cing nghi nhéan tuong tu két qua dugc ghi nhan
& nghién ctru nay, cac tac gia déu nhan dinh sd
luong loai s& giam va giam dan theo cdp do
chay, mtc do giam tuy thudc vao thanh phan,
ciu tric, sb luong va da dang thanh phan loai
khu dbi chimg, diéu kién dia hinh, khi hau, cap
d6 chay... Chay rimg & An d6 da lam thay
giam thanh phan lodi so v&i khu vuc twong
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mg. Tai Vuon qubc gia Hoang Lién Son, Viét
Nam (Bé Minh Chau va cong su, 2014). Mirc
dd phong phu loai: R (hinh 1b), tuong tng voi
s6 luong loai giam déan theo cap do chay, chi
tiéu vé muc d6 phong phu loai (R) ciing bién
dong theo chiéu giam. O khu dbi chimg, R =
2,33, & cap d0 chay thap, trung binh va cao,

muc do phong phti loai tuong ing R = 2,1; 2,01
va 1,97. Nhu vay, miac do phong phu loai trén
cap d6 chay da giam di dang ké so voi khu d6i
chung.

Mat d6 va thanh phan loai chiém wu thé.
Mat d6 binh quan/ha cua cac cip do va thoi
gian sau chay dugc thé hién trén hinh 2.
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Hinh 2. Mt d9 binh quan/ha trén cip d9 va theo cic nim sau chay

Két qua trén hinh 2 cho théy, mat d§ binh
quén trén khu ddi ching tai nam 2020 dat 774
cdy/ha, trong 4 nim nghién ctru, mirc d¢ bién
dong mat do khu ddi chimg khong 16n, mat do
tuong ddi 6n dinh. O cép do chay thép, mat do
binh quan nim 2017 dat 692 cay/ha, dén nim
2020 dat 706 cay/ha. O cép d6 chay trung binh
va chdy cao, mat d§ binh quan nam 2020 dat
tuong ung 442 va 251 cay/ha. Nhu vay mat do
binh quan cdy tang cao theo cép dd chay khac
nhau da giam di dang ké.

Két qua tinh toan hé sd quan trong loai nim
2020 twong tng voi ting cap do chay khac
nhau dd xac dinh dugc nhitng lodi cdy uu thé
dugc thé hién trong céc cong thirc to thanh sau.

(i) Khu d6i chung: Trong tong sb 44 loai
tﬁng cay cao dugc ghi nhan thudc 31 ho thyc
vat, ho c6 sb loai chiém wu thé la: ho D¢
(Fabaceae), c6 6 loai. Ho thong (Pinaceae), c6
2 loai. Ho Thong tre (Podocarpaceae), c6 3
loai... Cong thirc to thanh (CTTT):

CTTT: 16,90Thl + 9,55Q1 + 8,11Hdg
+7,37Clk + 58,06CLK (8)

(ii) Chay thap: Trong téng sb 39 loai ting
cay cao dugc ghi nhan thudc 24 ho thyc vat,
cac ho c6 sb loai chiém wu thé la: ho Dé

(Fabaceae). Ho thong (Pinaceae) c6 2 loai. Ho
Thong tre (Podocarpaceae) c6 3 loai...
CTTT: 15,40Thl + 8,05Vt + 6,61 Hdg
+5,89CIk + 70,06CLK 9)

(iii) Chay trung binh: Tong sb loai thuc vat
dugc ghi nhan 1a 32 loai, céc loai chinh gém:
Thong hai 14); Qué lon (Cinnamomum iners);
Thong 3 14; Vén vén nghé; Vi thude. ..

CTTT: 16,40Thl + 9,05Q1 + 7,11Tbhl +
6,62Vvng +5,33Vt + 55,51CLK (10)

(iv) Chay cao: Téng s6 loai thuc vat duoc
ghi nhan 1a 21 loai, c4c loai chinh gdm: Thong
hai 14; Qué lon; Vang tdm; Chiéu liéu khé. ..

CTTT: 17,4Thl + 10,001 + 8,61Vta+ 7,89Clk

+5,28Vt + 5,0Hdg + 45, 8CLK  (11)

Trong dé: Thl: Théng hai ld; Ol: Qué lon; Vta:

Vang tam; Vt: Véi thuéc; Hdg: Hodng dan gid;

Clk: Com la kem; Tbhl: Thong ba la; Vvng: Vén
vén nghé va CLK: Cac loai khac.

Khu d6i chimg cho thiy: ¢6 4 loai uu thé,
trat tu wu thé cua 4 loai gém Thong hai 1a ho
Thong; Qué lon, thudc ho Nguyét qué; Hoang
dan gia (Dacrydium elatum), ho Thong tre;
Com 14 keém (Elaeocarpus stipularis), ho Com.

CAp do chay thap cho thay: c6 4 loai vu thé,
trat tu wu thé cua 4 loai gdbm: Thong hai 14
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tiéng Lao (Pack sorng bai) thudc ho Thong; Vi
thudc (Schima wallichii Choisy); Hoang dan gia
ho Thong tre; Com 1a kém ho Com.

CAp do chay trung binh cho thiy: c6 5 loai
cdy uu thé gdm: Thong ba 14, Vi thude, Qué
lon, Thong ba 14, Vén vén nghé.

Cép do chay cao: c¢6 6 loai cdy uu thé gdom:

$6 leong 50
lodi cay 45 % n
ta sinh ag A,
- N
30 \\ e
25 \ V == Chay thip
20 \

! -/ == Chay trung binh
151 Chay cao
10 7

5 .
0

(DC-17) (BC-20) (Sau 2018 2019 2020

chay Nam sau chay

2017) a

Thong ba 14, Qué lon, Vang tam, Vi thube va
Hoang dan gia.
3.2. Lop cay tai sinh

S6 luong va muc do da dang loai. Sé luong
va mirc d6 da dang thanh phan loai cay tai sinh
trén cac cép dd va theo cac nam sau chay duoc
thé hién trén hinh 3.
Mirc d6 25

phong —4— Chay
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Hinh 3. S6 lwong va mirc dd phong phi lodi cay tai sinh trén cAp do chay

Két qua trén hinh 3a cho thdy, s6 luong loai
cdy tai sinh bién dong 16n giira cac cap do chay
khac nhau. O khu ddi chung, s6 luong loai tai
sinh tai nam 2017 dat 43 loai, & cfip do chay
cao, ngay sau chay, nam 2017 (4 thang sau
chay), khong c6 loai cay tai sinh nao dugc ghi
nhan, diéu d6 chimg minh, cip d6 chay cao di
lam chét, chay hoan toan sd luong loai cay tai
sinh. Tuong tu, & cip do chay trung binh, s6
luong loai ciing da bi chét, chdy kha 16n, trong
nam 2017 da ghi nhan duogc ) luong loai 13
loai. O cép d6 chay thap, sb loai ciy tai sinh
duoc nghi nhan 27 loai, cao hon so véi cép
chay trung binh va chay cao. S6 lugng loai co
bién dong ting va ting dan theo sd nim sau
chay, mirc do ting ciing phu thudc vao cap do
chay. Tai nam 2020, s6 loai ghi nhan duoc trén
timg cip do chay tuong ting dat: khu ddi chimg
43 loai, chay thdp 33 loai, chay trung binh 26
va chay cao 25 loai. Trong khoang thoi gian 4
ndm phuc hdi sau chay, s loai trén 3 cip do
chay van khéng thé tiém can bang khu dbi
chimg (khu khong chay). Két qua nghién ciru
kha tuong dong véi mot sb két qua nghién ctiru
da cong bd ctia mot sd tac gia nhu: Tai An Do,
sO lodi cay tai sinh tai thoi diém sau chay 3

nam, 5 nam, 10 ndm va 15 ndm tuong Ung
dugc ghi nhan 1a 15, 24, 34 va 42 loai so véi
khu ddi chung 62 loai (Bhinmappa Kittur va
cong sy, 2014). Tai khu rung mua nhi¢t doi
Brarin, thoi gian sau chdy ban dau (sau chay <
15 nam) thuong ghi nhan sé loai cdy tai sinh
thip hon, tuy nhién s nim sau chidy khoang
20 nam, sb lugng loai cay tai sinh da ting cao
hon s6 lugng loai so véi khu dbi chimg, s6 loai
tang 1én 1a do co6 su xuét hién mot s loai méi,
loai ngoai lai xam nhéap va nhiing loai cay ban
dia da duogc tai sinh phuc hoi (Darlison F.C va
cong su, 2019). Khong chi loai cay gd, sb
luong loai cay tai sinh tre, nra sau chay trong
khoang thoi gian 1 dén 5 nam ciing thap hon so
v6i khu dbi ching, két qua nghién ctru nay da
dugc ghi nhan tai khu chdy rung tre nua cua
Thai Lan. Muc d9 phong phu loai R (Hinh 3b),
tuong tmg voi sd lugng loai ciy tai sinh giam
theo cip do chay, mirc d6 phong phu loai (R)
cling giam theo, va manh & cip d6 chay cao so
v6i khu ddi chimg va cac khu chay thap, trung
binh.

Mat d6 va thanh phan loai cay tai sinh. Mat
d6 binh quan/ha cta cic cip do chay va thoi
gian sau chay dugc thé hién trén hinh 4.
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Hinh 4. Mat d§ cay tai sinh binh quan trén cip dd va thoi gian sau chay

Két qua trén hinh 4 cho th?iy, mat do binh
quan trén khu ddi chung tai nam 2017 dat
1.548 cay/ha, nam 2020 dat 1.553 cay/ha. Khu
d6i ching, mat do cdy tai sinh bién dong
khong 16n theo nim sau chay. O cdp do chay
thdp, mat d cay tai sinh tai nam 2017 dat 374
cay/ha, dén nam 2020 mat do dat 833 cay/ha,
sO cay tai sinh bién dong theo hudng ting 1én
mot cach dang ké, tuy nhién mat d sau 4 nam
& mirc thap hon so v&i khu ddi ching. O cép
do chay trung binh, mat do nam 2017 dat 145
cay/ha, nam 2020 mat do dat 954 ciy/ha. O
cdp do chay cao, nam 2017 khong ghi nhan
dugc cdy tai sinh vi & cap do chay cao, dd lam
chét va chdy hoan toan cdy tan dudi, cdy thip
trong d6 cé 16p cay tai sinh, nam 2020 mat do
cay tai sinh dat 1.175 cay/ha, s6 luong cay tai
sinh bién dong tang rat dang ké, tuy vay véi
mat do nay van con thip hon so v6i khu ddi
chimg. B¢ dat dwoc mat do cay tai sinh binh
quan ngang bang véi khu dbi chung, cac cip
d6 chay khac nhau cin quing thoi gian dai
khac nhau. V6i 4 nam sau chay, mat do cay tai
sinh chua thé phuc hdi va dat bang khu ddi
chung.

Thanh phan loai va loai wu thé: loai wu thé
1a nhitng loai c6 hé sé quan trong loai cao,
tham gia vao cong thirc to thanh, két qua tinh
toan hé sé quan trong loai nam 2020 twong tng
v6i timg cdp do chay khac nhau d3 xac dinh
duoc nhitng loai cay uu thé dugc thé hién
trong cac cong thic t6 thanh sau:

(i) Khu d6i chimg: Tong sd loai cdy tai sinh
dugc ghi nhan 1a 44 loai, thudc 26 ho céc loai
chinh gdm: Re gung (Cinnamomum
obtusifolium),  Vang tam  (Eriobotrya
cavaleriei), Trac dao (Dalbergia cultrata)...

CTTT: 6,63Rg + 5,47Vt + 5,41Td + 5,2Hdg +

5,02Thl + 72,18CLK (12)

(ii) Chay thap: Tong s loai cdy tai sinh
duoc ghi nhan 1a 33 loai, thudc 24 ho céac loai
chinh gébm: Thong 2 14 (Pinus kesiya); Vi
thude)...

CTTT: 10,44Thl + 8,28Vt + 8,168s + 7,92Td +

7,44Hdg + 6,60Tbl +5,40Kts + 45,74CLK ~ (13)

(iii) Chay trung binh: Téng s6 loai cay tai
sinh dugc ghi nhan vao nam 2020 la 26 loai,
thuoc 22 ho, cac loai chinh gém: Véi thudc,
Hoang dan gid, Sua sau, Vén vén ngh¢, Thong
hai 14...

CTTT: 11,01Vt + 9,54Hdg + 8,39Ss + 8,18Vvn
+7,764Thl + 7,02Thl + 5,56Kts + 42,56CLK (14)

(iv) Chay cao: Tong sb loai cdy tai sinh
dugc ghi nhan vao nam 2020 1a 26 loai, thude
22 ho céac loai chinh gdm: Véi thudc, Hoang
dan gia, Sau sau, Vén vén ngh¢, Thong hai l4...

CTTT:10,55Thl + 9,28Thl + 6,28Ss +6,04Vvn +
562Vt + 62,13CLK (15)

Trong do: Thl: Thong hai 1a; Tbl: Thong ba
l14; Vt: Vang tam; Td: Trac dao; Vt: Vi thude;
Hdg: Hoang dan gid; Ss: Sau sau; Vvn: Vén
vén ngh¢; Clk: Com 14 kém; Kts: Kha ty sung
nai va CLK: Céc loai khéc.

Khu dbi chimg cho thiy: c¢6 5 loai cay tai
sinh wu thé, trat tu vu thé cua 5 loai gém: Re
gung, Vang tam, Trac dao, Thong hai 14,
Hoang dan gia.

Cép do chay thép: c6 7 loai wu thé, trat tu
uu thé cua 7 loai gdm: Thong hai 14; Véi thude;
Sau sau, Trac dao, Hoang dan gia; Thong ba 14
(Pinus ksiya).

Cép do chay trung binh: c6 7 loai ciy uu
thé gém: Vi thube, Hoang dan, Sau sau, Vén
vén ngh¢, Thong hai 14, Thong ba 14, Kha ty
sung nai.

Cép do chay cao: ¢6 5 loai cdy uu thé gdom:
Thong hai 14, Thong ba 14, Sau sau, Vi thude.
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3.3. Sw ké thira ciia I6p cady tdi sinh sau chdy
S0 vdi ting cdy cao . .
Két qua tinh hé s6 twong dong thanh phan

cay tai sinh voi thanh phan tang cay cao theo
thoi gian trén cac cip do chay duoc tong hop
bang 2.

Bing 2. Ty 1§ twong dong giira cily tAng cao vo6i cily tdi sinh tai thoi diém sau chiy 4 nim

Poi twong  Mirc dp twong dong

Loai ciy ting cao

so sanh (%) Dbi chiig Chay thip Trung binh Chay cao
Déi ching 78,75

Lép cdy  Chay thip 85,16

tai sinh  Chay trung binh 81,94
Chay cao 65,62

Két quéa bang 2 cho thdy, thanh phﬁn loai
cay tang cao va cy tai sinh co6 hé so twong
dong kha cao trén cac cap dd chay va theo thoi
gian, bién dong tir 65 dén 85%. Pidu d6 cho
thdy thanh phan loai cdy tai sinh c6 mdi quan
hé chat ché va c6 tinh chét ké thira véi thanh
phan loai cay ting cao. Theo thoi gian (4 nim)
ty 1 twong dong c6 bién dong theo chiéu ting
ty 1 vi co mot s loai cdy tai sinh sau chay 2
dén 3 nim méi ndy mam, sinh trudng va phat
trién. Su khac biét vé ty 18 twong ddng 1a do sb
luong loadi cdy tai sinh thuong thap hon s
luong loai cdy tang cao ¢ giai doan dau sau
chay (1 dén 2 nam). Piéu dic biét 1a trong tong
80 loai céy dugc ghi nhén ¢ khu dbi chimg (47
loai, bao gém ca cay tang cao va lép cay tai
sinh), sau chay téng b lugng cay tai sinh 36
loai (bao gdm trén 3 cip chay) thi déu nam
trong sO nhitng loai dugc ghi nhan & khu ddi
chimg, khong nghi nhan duoc loai cay ngoai
lai tai sinh xuat hién. Ket qua nghién ctu nay
tral nguoc voi mot ) nghién ctru khac, nhu
chay rimg & My, Dia Trung Hai, Trung Qudc,
An D0, ring nhiét d6i Amazon cua Brasil va
Vi¢t Nam (Erich K. Dodson va cong su, 2010),
(Enrico Marcolin va cong su, 2019), (Chen W
va cong su, 2014), (Darlison F.C. De Andrade
va cong su, 2019), (Bé Minh Chau va cong su,
2014), s6 loai cay tai sinh khoang thoi gian sau
chdy thuong xuat hién mot sb loai ngoai lai
(cay khong phai lai cdy c6 phan bd tu nhién
trong khu vuc), su xudt hién cdy mdi nay co
thé do qua trinh phén tan hat giong boi mot s6
dong vat an qua da mang hat dén, khi gip diéu
kién thuin loi trén khu dét tréng sau chay,
ching nay mam va phat trién thanh 16p cay tai
sinh méi. Tai khu vuc chdy nghién ctru nam
sau trong khu rung phong h¢, khu chay dugc
bao boc badi mot kiéu rirng c6 thanh phan loai

tuong d6i dong nhit nén sy xudt hién loai
ngoai lai méi 13 rat hiém khi xay ra, tuy nhién
trong thoi gian dai vé sau, néu nhitng dam chay
nay chua duogc lap ddy 16p cdy tai sinh thi rat
c¢6 thé xut hién loai cdy ngoai lai phan bd &
khu vuc khac.
4. KET LUAN

Tir gia thuyét va két qua nghién ctru thay
rang: Cap do chay nam 2016 tai khu rimg Nam
Ngum da lam glam vé s6 luong, da dang thanh
phan, su thay dbi tuy thudce vao cap do, sé nim
sau chay. S6 luong, mat do ting cdy cao giam
manh ngay sau chay, nhung tuong ddi 6n dinh
trong 4 ndm nghién curu. Mat do nam 2020 trén
cip d0 chay tuong tmg dat 774; 706; 442 va
251 cay/ha. SO luong, thanh phan loai va mat
d6 cay tai sinh giam manh, ciing giam theo cip
d6 chay, nhat 1a cap chay cao, sb loai cdy tai
sinh giam bang 0 ngay sau chdy. Tuy vay,
thanh phﬁn, ) luong va mat d ting nhanh
theo s6 ndm sau chay. Mat do cay tai sinh nim
2020 trén cip do chay twong tng dat 1.553;
833; 954 va 1.175 cay/ha. Sau chay 4 nam, mat
d6 cay tai sinh chwa dat ngang bang so voi mat
d6 trudc khi bi chay (d6i ching) va chua ghi
nhan dugc loai cdy ngoai lai tai sinh.
Loi cam on

Bai bdo la 1 phan ludn dn ciia nghién ciru sinh
duoi sy huong dan khoa hoc cia nha khoa Viét Nam
va dwoc hé tro tai chinh béi Hiép dinh lién chinh phu
Lao - Viét Nam. Tac gia xin tran thanh cam on Chinh
phu Viét Nam dd tgo co hgi cho tac gia duoc hoc tap,
nghién cutu tai Truong Pai hoc Ldm nghiép.
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POST FOREST FIRE STRUCTURAL CHARACTERISTICS AND PLANT
SPECIES DIVERSITY AT NAMNGUM UPTREAM FOREST PROTECTED
AREA, LAO PEOPLE’S DEMOCRATIC REPUBLIC

Sing Soupanya', Outhaly Xayavong?>, Bui Xuan Dung?, Nguyen Van Tu?
'Department of Agriculture and Forestry of Xiengkhoan province

*Vietnam National University of Forestry

'Department of Agriculture and Forestry of Khammuon province

SUMMARY
The study was conducted on the area which was wildly burnt in 2016 in Namngum Upstream Forest Protected
Area, Xiengkhoang province of Lao’s PDR for understanding the effect of post fire on forest structure, tree
diversity status. Four forest burn severity levels were selected which were: (1) control (unburned); (2) low
burnt; (3) moderate burnt and (4) high burnt severity. Twelve 0.2 ha square plots were set up randomly in four
forest burn severity levels (3 plots per burnt severity) and analyzed for tree diversity, stand structure, and
regeneration of tree species. After 4 years of fire, the Menhinick's Richness (R) ranged from 2.33 to 1.97,
individuals of tree and regeneration species ha!' at 4 burn severity ranged 774; 706; 442 and 251 ha!, 1553;
833; 954 and 1175 ha'! respectively. Compared similarity index between regeneration and tree species at four
burn severities were that from 65 to 85%. A total of 47 tree species representing 32 genera were recorded in
study plots, from which 47 species were seedlings, saplings, and at tree stages. Tree diversity decreased in the
first post year burnt, increased from 2 to 4 post burn year. Individuals of tree and regeneration species ha’!
increased from first post burn year to 4. The overall forest fire affected diversity, but regeneration showed a

positive trend.

Keywords: burnt severity level, forest fire, forest structure, Laos, Namngum, tree diversity.
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