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TOM TAT

Anh huodng ctia bien phap ky thuat 1am sinh dén cay tai sinh & rimg sau chdy nam 2016, tai khu rimg phong
ho Nam Ngum, tinh Xiéng Khoang, nuéc Cong hoa Dan chi Nhan dan Lao (CHDCND) dugc danh gia.
Bién phap ky thuat 1am sinh gom: (1) Khai thac tan dung trén cap do chay trung binh; (2) Gieo sa hat cay
ban dia trén cap do chay cao da duoc danh gia, so sanh mtc d6 anh hudéng voi cac cap do chay khong tac
dong bién phap ky thuat vé mat do, chiéu cao, phdm chat, ngudn géc va so luong lodi cay tai sinh sau chay.
He théng 18 6 tieu chuidn (OTC) (3 OTC/bién phap/ cap do chay) nghién ctu dién hinh, ban c6 dinh voi
dién tich 2.000 m? bé tri déu trén cac déi twong nghién ctru, gom: (1) Khai thac tan dung; (2) Gieo sa hat;
(3) Khong chay; (4) Chay thap; (5) Chay trung binh; (6) Chay cao dé thu thap va so sanh s¢ liéu nghién ctru
trong 4 nam sau chay. Két qua, sau 4 nam nghién ciru mat d¢ cay tai sinh binh quan/ha trén cac doi tuong
nghién ctu dat: (1) Khai thac tin dung: 1.982 cay/ha; (2) Gieo sa: 2.196 cay/ha; (3) Khong chay: 1.553
cay/ha; (4) Chay thap: 833 cay/ha; (5) Chay trung binh: 954 cay/ha; (6) Chay cao: 1.175 cay/ha. Chiéu cao
binh quéan twong tmg dat 0,41, 0,50, 1,70, 1,65, 1,48 va 0,86 m. Cay tai sinh bang hat chiém trén 85%. Ty lé
cay tai sinh dat phdm chat trén tirg cip do twong tmg dat tir 85 dén 95%. Pa dang thanh phan loai cay tai
sinh gidm trén 2 bién phap tadc dong va trén cdp do chay, 4 nam sau chdy mic do phong phu loai chua
ngang bang khu d6i chimng. Bién phap ky thuat l1am sinh c6 anh hudng, tac dong rat tot dén tai sinh rimg
sau chay, khong nhirng lam gia ting mat do, pham chat cay tai sinh, ma con lam han ché loai cay xam lan va
do6 che pht cay bui, tham tuoi, nhung da lam han ché s6 lugng va mic do phong phti loai cay tai sinh.

Tix khéa: Bién phap ky thuat lam sinh, cdy tai sinh, gieo sa, khai thac tan dung, rung phong ho Nam Ngum,
rumg sau chay.

1. BAT VAN DE da duoc nghién ctru, ap dung nhu: (1) Khai thac tan
' dung: 1a khai thac toan bo s6 cay bi chét, tén thuong
nang sau chdy; (2) Gieo sa hat mot so loai cay ban
dia: hat ctia mot s6 cay ban dia sau khi xi ly, duoc
gieo tryc tiép trén dién tich dat rimg bi chay
(Department of Forestry, Ministry of Agriculture va
Forestry of Laos, 2018). Tac dong cta cac bién phap

Sau chay rimg, moéi truong rimg va hé sinh thai
bi tén that, cAc quy luat tw nhién bi ddo 16n, hay bi
pha hily hoan toan (chay hoan toan), diéu d6 doi hoi
phai c6 ngay nhiing hanh dong, bién phap ky thuat
phuc hdi rimg ngay sau chay nhim phuc héi hé sinh
Eﬁgﬁf&iﬁtklﬁ?iitgﬁéia (I;Z:cchgagfa?zgé)rf)l thai ky thuat 1am sinh c6 thé gay anh huodng tiéu cuc, lam

. ' v ’ x40 tron truc tiép ngay sau khi tac dong bién phap,

O mot s6 nudc trén thé gioi cing nhu tai Cong  nhat 1a bien phap khai thac tan dung va rit co thé sé
hoa Dan chi Nhan dan Lao (CHDCND), bién phép  |am thay déi, suy yéu qua trinh tai sinh, phuc hoi tu
ky thuat 1am sinh tic dong phuc hoi rimg sau chdy  phien trong nam dau sau chay rimg. Cac bién phap
ky thuat lam sinh tac dong sau chay thuong di cung
voi dau tu kinh té, thé ché, chinh sach quan ly dé tao
dong luc, ciing nhu moi truong xuc tién phuc hoi
rimg sau chay (Enrico Marcolin ef al, 2019). Mot s
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phuc hoi rimg sau chdy. Tuy vay, cac bién phap ap
dung trén pham vi chay khac nhau sé c6 tic dong
khéc nhau, chung chiu su chi phoi khong nhimg vé
mtc dau tu kinh t€, thé ché, ma con chiu anh huéng
truc tiép boi diéu kién, moi truong ty nhién, cap do
chay ciing nhu thanh phan loai cay trong hé sinh thai
rimg trude va sau khi chay. O CHDCND Lao con
thiéu co sé khoa hoc 4p dung cac bién phap ky thuat
lam sinh tac déng phu hop, mang lai hiéu qua cao
trong phuc hoi hé sinh thai rimg sau chay nay. Véi
két qua thuc nghiém, da khai quat va phan tich, danh
gid anh hudng cta hai bién phap ky thuat 1am sinh
tac dong dén qua trinh tai sinh, phuc héi ring sau
chay tai khu ring phong ho Nam Ngum, Xiéng
Khoang, nuéc CHDCND Lao nhim muc dich xac
dinh bién phap tac dong nao phu hop, dap tng, hiéu
qua nhat dén qua trinh tai sinh, phuc héi rimg sau
chay tai khu vuc nghién ctu.
2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém khu virc nghién ctru

Khu vuc nghién cttu 1la khu rimg bi chay vao
thang 11 nam 2016, v6i dién tich chay khoang 230 ha
tai Khu ring phong ho Nam Ngum, tinh Xiéng
Khoang, nuéc CHDCND Lao. Ring trudc khi bi chay
va khu vyc d6i ching (rimg khong bi chay tiép giap)
la kiéu rimg hoén giao cay la kim voi cay la rong
thuong xanh (Department of Forestry, Ministry of
Agriculture va Forestry of Laos, 2018, phan loai kiéu
rimg theo thanh phan loai cay), khu vuc bi chay cé
toa do dia ly: (19°06-19°55N; 102°39-103°11E), cach
173 km vé phia Dong Tha do6 Vieng Chan (Hinh 1).

g Khuchay cao -
Khu chay trung binh R
Khu chay thap

mm O tiéu chuan nghién ciru

Hinh 1. So 3 b4 tri cac 6 tiéu chudn trén cac d6i
tuong tai khu vic nghién ctru
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Khu vuce chay cé dic trung dia hinh doi nui, voi
d6 cao tir 1.000 m — 1.100 m so v6i muc nudc bién.
Khi hau nhiét d6i véi 2 mua ro rét, mua mua tir thang
5 dén thang 10, mua kho tir thang 11 dén thang 4
nam sau. SO liéu khi tuong thiy van tai Tram Khi
twong Thuy van tinh Xiéng Khoang, nuéc CHDCND
Lao duoc thu thap trong 10 nam (ttr 2010 dén 2020),
cho thdy: lvong mua trung binh hang nam 1.467,96 +
137,63 mm; nhiét @6 binh quian hang nam 20,40 +
0,16°C; @6 4m khong khi binh quan nidm 71 + 0,63%.
St hinh thanh 16p cu tao dia chit gém dat mun két
von da ong vang do, voi do pH tir 3 dén 5 (Tram Khi
twong Thiy vin tinh Xiéng Khoang, nuéc CHDCND
Lao, 2020). Trudc khi chay va khu vuc khong bi chay
lan can (d6i ching) véi kiéu rimg tu nhién chinh la
rimg hoén giao cay 14 kim v6i cay 14 rong nira rung 14,
gdm nhimg loai cay thudc ho Thong (Pinaceae), ho
Dau (Dipterocarparceae), ho Dé (Fagaceae), ho
Nguyét qué (Lauraceae)... Ho thong bao gom 2 loai
cht yéu 1a loai Thong 3 14 (Pinus kesiya) va Thong
nhua (Pinus merkusii Jungh). Loai cay 14 rong gém
nhimng loai chinh nhw: Véi thudc (Schima wallichii
Choisy.), Dau tra beng (Dipterocarpus obtusifolius
Teysm. ex Miq), (Sovu ef al, 2010; Nguyen Van Tu
va Latdavanh, 2019).

2.2. Danh gia, phan cdp cip do chay

Ho so, tai liéu, ban do hién trang viing chay nim
2016 tai khu vuc nghién ctu dugc thu thap tai Chi
cuc Lam nghiép, S& Nong Lam tinh Xiéng Khoang va
Ban quan ly Khu rimg phong ho Nam Ngum, nuédc
CHDCND Lao. Dua vao ban d6 hién trang khu vuc
chay, tién hanh lap 35 6 tiéu chuidn (OTC) ngau
nhién véi dién tich OTC bang 2.000 m? (= 3% dién
tich chay) trai déu trén toan khu vuc chay dé danh
gia va phan loai cdp do chay bing phuong phap ciia
Key va Benson dé xuat nim 2003 (Key va Benson,
2003). Theo phuong phap nay, cap do chay dugc chia
thanh 4 ciap gom: (1) Khong bi chay: Ty 1é cay bi
chét, chay hon hop (CBI) = 0%; (2) Chay thap: CBI <
20%; (3) Chay trung binh: 20% < CBI < 80%; (4) Chay
cao: CBI > 80%. Tt két qua tinh toan ty 1é cay bi chét,
cay bi chay toan than trén 35 OTC, két hop phuong
phap trich xuat chi so vién tham NBR (ty s6 d6t chay
chudn hoa) trén anh vé tinh Landsat 8 MT tai thoi
diém sau chay (thang 01 nam 2017) dé thiét lap
phuong trinh tuong quan véi chi s6 CBI dugc phan
cap tai thuc dia, tir d6 noi suy va khoanh ving dién
tich timg cap do chay dé lap cac OTC nghién ctru
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danh gia bién phap tac dong va khong tac dong theo
cap do chay khac nhau.

2.3. Lap 6 tieu chuin nghién ctu

Trén dién tich cap do chay trung binh, b6 tri 1
ha dé thuc nghiém bién phap khai thac tan dung: tién
hanh chit ha va van xuit toan bo so cay bi chét chay,
canh, nhanh roi rung. Khai thac va van xuit dwoc
thuc hién bang tht cong, han ché toi thiéu tac dong
bat loi dén s6 cay soéng sau chay va luong hat roi
rung. Thoi gian khai thac tin dung: thang 2 nam
2017, sau chay 4 thang.

Trén dién tich cap d6 chay cao, lap 1 ha dé tién
hanh gieo sa truc tiép 2 loai hat cay ban dia, gém:
Thong nhua va Véi thudc. Phuong thic gieo sa: gieo
vai déu trén bé mat, ty 1é 2 loai hat duoc tron déu va
gieo voi s6 luong 10 dén 15 hat/1 m?, thoi gian gieo
vao dau mua mua, thang 4 nam 2017 (sau chay 6
thang).

Tién hanh lap 18 OTC nghién cttu dién hinh,
ban c6 dinh (dién hinh theo bién phap tac dong, cap
do chay khong tac dong va cd dinh trong 4 nam).
Cac OTC bo tri trén khu thuc hién bién phap va cac
cap do chay tuong doi dong nhat vé do doc, huéng
phoi va thanh phan loai cay truéc khi bi chay. S6
lugng OTC duogc b6 tri trén cac bién phap tac dong
va khong tac dong sau chay duoc thong ké trong
bang 1.

Bang 1. S6 lrong OTC b4 tri trén cac bién phap tac
d6ng va cip d6 chay khéng tac dong

TT Bién phap tac | S6 lugng Ma4 hiéu
dong OTC OTC

Khai thac tan

1 dung ’ 3 OTCxuar, 2,3

2 | Gieo sa 3 OTCqs4 5.6
baoi chung

3 (khong chay) 3 OTCoer.s0

4 | Chay thap 3 OTCq10.11.12

5 Chéy trung binh 3 OTCCtb 13.14.15

6 | Chay cao 3 OTCc.16.17.18

Téng so6 18

Dién tich OTC 2.000 m? (40 x 50 m). Cac OTC
duoc 1ap trong ctuing thoi diém nam 2017. Trong OTC
lap ra 5 6 dang ban (ODB) c¢ dién tich bing 25 m? 4
ODB dat tai 4 goc vuong va 1 ODB dat tai chinh tam
ctta OTC. ODB duoc 1ap dé thu thap sé liéu nghién
ctru vé 1op cay tai sinh ty nhién va theo cac bién phap
tac dong.
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Gan s6 hiéu cay tai sinh c6 trong ODB dé phuc
vu nghién ctu trong 4 nam lién tuc. Cay tai sinh
trong ODB duoc chia ra lam 4 giai theo huéng tir Bac
- Nam (dién tich 1 giai bing 1/4 dién tich ODB = 1,25
x 5 m), chay theo chiéu dai OTC. S6 hiéu cay duoc
gan theo so tht tu tir 1 dén n - 1 cho méi ODB. Sé
dau tien duoc gin tai cay phan b dau tai goc Dong -
Tay, so hiéu cay duoc gan lién tiép cing huéng vé
moét mat chiéu truc tiép, huéng chinh Nam. Bang
cach gan s6 hiéu cay nhu vay, qua trinh diéu tra lai
vao nhtng nam 2018, 2019, 2020 va 2021 duoc thuan
loi, khong sai léch s6 liéu cay va vi tri OTC, OBD rat
dé nhan dién ra cho cac nam do tiép sau. Gan s6 hiéu
cay duoc thuc hién bang day tai vi tri chiéu cao 1,4 m
(ngang tAm nhin) d6i voi cdy tai sinh ¢6 D;3< 6 cm,
tai c6 ré cay doi voi cay tai sinh hay cdm xudng dat
doi véi cay ma. S6 hiéu cay duoc dap, in chim trén
ban nhom dé khong bi phai, mo, mat s6 hiéu trong
suét qua trinh nghién cttu (5 nam).

Thu thap s6 lieu nghién ctru: Nam 2017: @)
Trong ODB tat ca cay da gan so hiéu duoc dinh danh
ten loai cay theo tén phd thong Lao, Viet Nam va tén
khoa hoc. Nhimg loai khong thé dinh danh duoc tén
tai hién truong, tién hanh ldy tiéu ban, chup anh.
Tiéu ban cta nhing loai d6 duwoc gidm dinh, dinh
danh tai Phong Tiéu ban Thuc vat - Vién Khoa hoc
Cong nghé Lao, c6 doi chiéu, so sanh voi mau tiéu
ban tai Truong Pai hoc Lam nghiép (ii). Tién hanh
do dém toan bo s6 cay da duoc gan so: Cay tai sinh
gbm: cay ma, c6 chiéu cao > 5 cm dén ciy c6 duong
kinh D;5 < 6 cm. Cac chi tieu do va danh gia, gom:
(1) Chiéu cao vat ngon (Hvn, m); (2) Puong kinh
goc (Dyo, cm); (3) Pham chat. Do duong kinh géc cay
Dy, bang thuéc kep kinh, chiéu cao (H,,) duoc do
bang may do cao laser va thudc mét néu cay tai sinh
c6 chiéu cao thap. Xac dinh pham chat cho timg cay
tai sinh diéu tra theo 3 cap: Téot (A); trung binh (B),
xau (C). Nam 2018; 2019; 2020 va 2021 tién hanh do
lai toan bo s6 cay da duoc gan nhan hiéu, phuong
phap va vi tri do dung nhu nim 2017. S6 cay phat
sinh méi theo nam diéu tra duoc ti€p tuc gan nhan
hiéu theo trinh tr s6 ké tiép va tién hanh dinh danh
ten loai. Két qua diéu tra duoc ghi theo mau biéu
diéu tra lam hoc truyén thong cho timg nam diéu tra
(nam 2017, 2018, 2019, 2020 va 2021).

2.4. Xt Iy s6 lieu
- Mat do tang cay tai sinh:
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> Ni*10*
2 s

- Xac dinh t6 thanh loai cay tai sinh theo so6
luong cay tai sinh ctia ting loai véi hé s6 t6 thanh k;
theo cong thic:

K =100

N /ha = (2.1

L (2.2)
Z ni
Trong d6: N, 1a s6 ca thé mbiloai; 2.7 la téng
s6 c4 thé

- M do phong phu loai R:
S (2.3)

~n

Trong d6: n 12 s6 ca thé ctia tat ca cac loai; s 1a s6
lodi trong quan xa.

Kiém dinh Mann - Whiney: Gia thuyét dat ra H-
khong c6 su khac nhau vé mat d9, so luong loai gitra
hai bién phap voi cdp d6 chay rimg; H, - c6 su khac
nhau vé mat do, s6 luong loai gitta hai bién phap voi
cap do chay rimg. St dung phan mém SPSS dé tinh
gia tri |z| va P - value voi mitc y nghia thong ké 0,05.
Véi gia tri 1zl va Sig. tinh toan duoc so sanh voi gia tri
tra bang phan bé chuén cho thdy, néu Izl >1,96 va gia
tri Sig. < 0,05 sé c6 co s& dé bac bo gia thuyét Hyva
déng nghia véi chap nhan doi thuyét H, hay néi cach
khac mat do, so luong loai gitra hai bién phap véi cap
do chay rimg c6 sy sai khac (voi mitc y nghia bang
0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mat d¢ va bién dong mat do cay tai sinh

Mat 36 2500
binh

uan’‘ha
& 2000

R =

B Khai thac

1500 mGieosa

m D8ichirng
e m Chay thip
B Chay Trung binh

500 Chay cao

(o]

Nam sau chay

2017 2018 2019 2020 2021

Hinh 2. So sanh méat d6 va bién dong mat d¢ cay tai
sinh trén cac bién phap tac dong va khong tac dong
sau chay

Két qua danh gia mat do, dic diém va bién dong
mat d6 16p cay tai sinh trén 2 bién phap ky thuat lam
sinh tac dong & rimg sau chay so v6i mat do va bién
dong cay tai sinh khu déi ching (tai sinh tu nhién
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sau chay trén cac cap do khong tac dong) theo thoi
gian duoc thé hién trén hinh 2.

Két qua trén hinh 2 cho thdy: bién phap ky thuat
lam sinh tac dong sau chay c6 anh hudng tich cuc,
lam ting méit do ciy tai sinh sau chay ro rét. Ngay
sau khi tac dong bién phap ky thuat 1am sinh, tai nam
2017, mat do cay tai sinh duoc ghi nhan trén 2 bién
phap 1a bing 0 (N= 0). Vao thoi diém diéu tra nam
2021, mat do cay tai sinh trén 2 bién phap tac dong va
cac cap do chay khong tac dong tuwong tng dat: (1)
Khai thac tan dung: 1.982 cay/ha; (2) Gieo sa: 2.196
cay/ha; (3) Khong chay: 1.553 cay/ha; (4) Chay
thap: 833 cay/ha; (5) Chay trung binh: 954 cay/ha;
(6) Chay cao: 1.175 cay/ha. Mtc do bién dong vé
mat do theo thoi gian duoc thé hién nhu sau:

(i). Bien phap gieo sa hat trén cip do chay cao:
mat do cay tai sinh tai thoi diém gieo sa nam 2017 1a
bang khong (toan bo cay tai sinh, cay bui, ciy tang
thap bi chay hoan toan). Trai qua 2 nam gieo sa (nam
2019), mat d6 cay tai sinh tang manh, dat 2.189
cay/ha, cao hon ca khu déi ching (khong bi chay).
Tuy nhién, tai thoi diém nam 2020 va 2021, mat do
cay tai sinh da 6n dinh hon so voi 2 nam dau gieo sa.
(ii). Bién phap khai thac tan dung trén cap do chay
trung binh, trong nam dau khai thac tan dung, do bi
tac dong manh trong qua trinh khai thac, van xuat
nén s6 luong cay tai sinh tai nam 2017 hau nhu
khong c6. Pén nam 2018, cay tai sinh da xuat hién va
s6 luong cay tai sinh bit dau ting manh vao nim
2019. Tai thoi diém nam 2019, mat do binh quan dat
1.974 cay/ha, s6 luong cay tai sinh cao hon so véi
khu déi chimg. Tuy vay, vao nam 2021, s6 luong cay
tai sinh ting thém nhung ting khong dang ké va
tuong doi 6n dinh, dat 1.982 cay/ha.

So sanh mat do tai sinh khi 4p dung 2 bién phap
ky thuat 1am sinh tac dong voi mat do cay tai sinh tu
nhién trén cac cidp do chay cung cdp (chay trung
binh va chay cao) va khu d6i chimg (hinh 2) cho
thdy: mat do cay tai sinh ctia 2 bién phap tac dong c6
sir sai khac rat ro rét so voi mat do cay tai sinh tu
nhién trén cung cdp do chay khong tac dong bien
phap. Két qua kiém tra vé mat do cay tai sinh cho
ting cdp bién phap tic dong véi ting cap do chay
khong tac dong cho thay: Izl >1,96 va gia tri Sig. <
0,05 (Izl 5. 405 12! 6s— 6 12! Gs—crs 121 G5 -5 (2] kta - a5 121
kttd - 6 1Z] ke es 12 ga - e VA 12 ga - ) va déu co gid
tri nho hon Sig. tra bang (Sig. < 0,05). Do vay, c6 thé
néi ring, mat do cay tai sinh bang 2 bién phap tac
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dong sau chdy so véi cliing cdp do chay khong tac
dong va cap chay thap cung nhu d6i ching co sy sai
khéc nhau ro réet. Két qua nghién ctru ctia mot sé tac
gia khac trén thé gidi ciing ghi nhan tuong tu két qua
ctia nghién cttu nay, cac tac gia déu nhan dinh so6
luong cay tai sinh ting va tang manh tir nam tha 2
dén nam thit 3 sau chay khi duoc 4p dung bién phéap
ky thuét 1am sinh tac dong (Sovu et al, 2010).

Sélwong 50 -
loai a5

quan‘ha rad
35
30 |
25
20
15
10
s
0 T T T T T

2017 2018 2019 2020 2021

B Khai thac
mGieosa

m D8ichirng
® Chay thap

M Chay Trung binh

o

¥ Chay cao

Néam sau chay

@

3.2. S8 luong va miec d6 phong pht lodi cay tai
sinh

S6 luong va muc do phong phu thanh phan loai
cay tai sinh tuong ing 2 bién phap ky thuat tac dong
va trén cdp do chay khong thuc hién bién phéap tac
dong ciing nhu bién dong s6 luong loai theo thoi gian
sau chdy duoc thé hién trén hinh 3.

Micdd 25
phong
phu loai
®)

B Khai thac
s mGieosa
m DGi chiing
M Chay thap
M Chay Trung binh

B Chay cao

2017 2018 2019 2020 2021

Ném sau chay

Hinh 3. So sanh sd luong va mic d6 phong phu loai cay tai sinh trén cac bién phap tac ddng véi cac cip do
chay khong tac dong bién phap

Két qua trén hinh 3 cho thdy, s6 luong va muc
d6 phong pha loai cay tai sinh gitta 2 bién phap tac
dong so voi 2 cap do chay cung cap do khong tac
dong, cap do chay thap va khu d6i ching 13 c6 su
khac nhau. Nam 2021, & bién phap khai thac tan
dung da ghi nhan dwoc 21 loai cay tai sinh va 19 loai
& bién phap gieo sa. Tuy vay, hai bién phap tac dong
néi chung, s6 luong, mic do phong phu loai con &
muc do thap hon so véi ciing cdp d6 chay trung binh
va chay cao khong tac dong bién phap ciing nhu khu
dei chimg. Cé thé néi rang, 4p dung bién phap ky
thuat 1am sinh da lam gidm s6 lwong va muic do
phong pht loai trong nhitng nam dau sau chay so véi
khu khong ap dung bién phap cting cap do chay.

Bién dong so luong loai cay tai sinh. S6 luong
loai tang dan theo s6 nam sau chdy, tuy nhién trén 2
bién phap tac dong, sau 3 dén 4 nam, s6 luong loai
cay tai sinh 6n dinh hon so véi cac cip do chay khac
khong tac dong bién phap ky thuat 1am sinh. Két qua
nghién ctru clia mot s6 tac gia khac trén thé giéi
ciing ghi nhan tuwong tu két qud duoc ghi nhan &
nghién cttu ndy, cac tac gid déu nhan dinh sé luong
loai s& giam va giam dan theo cap d¢ chay, muic do
giam tuy thudc vao thanh phan, cau tric, so luong va
da dang thanh phan loai khu doi ching, diéu kién dia
hinh, khi hau, cap d¢ chay... Chay rung & An Po da
lam gidm thanh phan loai so véi khu vuc d6i chimg
(Bhinmappa Kittur et al, 2014). Tuong tu tai Vuon
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Quoc gia Hoang Lién Son, Viet Nam (Bé Minh Chau
va cs, 2014).

3.3. Sinh trueéng vé chiéu cao cay tai sinh

Sinh truéng vé chiéu cao binh quan cay tai sinh
ctia 2 bién phap ky thuat 1am sinh tac dong va cac cép
do6 chay khong tac dong ciing nhu bién dong sinh
trudng chiéu cao theo thoi gian sau chay duoc thé
hién trén hinh 4.

Chiéu 2
caobinh 5 |
quén (m)

16 o

14 ® Khai thac

1.2 4 m Gieo sa
14 = D6i chirng
o8 = Chay thap
el = Chay Trung binh

= Chay cao

0.4
0.2

o

Nam sau chay

2017 2018 2019 2020 2021

Hinh 4. Sinh trudmg chiéu cao céy tai sinh trén cac
bién phap tac dong va cac cdp d6 chay khong tac
dong bién phap

Sinh truedng vé chiéu cao binh quan tai nam 2021
duoc thé hién trén hinh 4 cho thdy: trén 2 bién phap
tac dong ky thuat 1am sinh, chiéu cao binh quan cay
tai sinh dat 0,55 m, & chiéu cao cay tai sinh nay 1a
thap nhat. So véi khu déi ching, chiéu cao binh quan
dat 1,7 m, cap do chay thap dat 1,55 m, cao gap 3 lan
chiéu cao cay tai sinh ctia 2 bién phdp tac dong.
Tuong tu cidp do chay trung binh, chiéu cao binh
quan dat 1,25 m, cao gap 2 lan va cap do chay cao,
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dat 0,65 m, cao hon 1,3 lan. Mitc do bién dong chiéu
cao cay tai sinh theo cac nim sau chay khong nhiéu
trén cac cdp do chay khong tac dong bién phap,
khoang bién dong tir 0,1 dén 0,15 m/nam. Trai lai, &
2 bién phap tac dong, mic do bién dong vé chiéu cao
c6 manh hon, dat 0,2 dén 0,25 m/nam.
3.4. Phdm chit cay t4i sinh trén 2 bién phap
Ty 1écay 120

dat pham
chat 100

B Khai thac
80
mGieo sa
50 m D3i chirng
® Chay thap
 Chay Trung binh

® Chay cao

2017 2018 2018

Nam sau chay

2020 2021

Hinh 5. So sanh phdm chdt cay t4i sinh trén bién
phap ky thuat tac dong véi cac cap do chay khong
tac dong

Phdm chat (PC) cay tai sinh 1a chi tiéu quan
trong quyét dinh toi qua trinh sinh truong va phat
trién cta 16p cay rimg ké can sau chay, toi toc do
hinh thanh lén dic trung cdu truc rimg sau chay
trong tuong lai, qua trinh thich tng voéi lta rimg va
nhitng tac dong bat loi vé mai truong khac. Két qua
tinh toan ty lé cay tai sinh dat phdm chat (cay tai sinh
dat phdm chat 1a nhimg cay c6 phidm chat tir trung
binh dén tot, cay khong dat phdm chat 1a cay co
phdm chat xau) trén 2 bién phap tac dong va bién
dong phdm chat theo thoi gian sau chdy duoc thé
hién trén hinh 5.

Cay tai sinh dat phdm chat trén 2 cdp do chay
trung binh va chay cao duogc tac dong 2 bién phap ky
thuat 1am sinh dat ty 1& cao hon so véi cac cap do
chay khong tac dong. Trén khu khai thac tin dung
va khu gieo sa, tai nam 2019 cay tai sinh dat phdm
chat twong tmg dat 89 va 90%. Tai nam 2021, dat 94%.
Trai lai, cay tai sinh dat phdm chat tuong tng & khu
doi chimg va trén 3 cap do chay khong tac dong bién
phap dat ty le thdp hon, dao dong tir 65 dén 85%. O
cap do chay cao, so cay tai sinh dat phdm chat c6 ty
lé & muc thip nhat vao nim tht nhit nhung s6 cay
dat pham chat tang dan theo s6 nam sau chay, tuy
vay pham chat con & muc thap hon so véi khu doi
ching tai nam 2021. Két qua kiém tra vé ty lé cay tai
sinh dat pham chat cho timg cip bién phap tac dong
doc lap, timg cdp do chay cho thay: Izl >1,96 va gia tri
Sig. < 0,05 (12l ¢ 40 12l st 12! Gs— ety 12! G- ces (12 kiea-
a0 12! xua - et 12 kuae s 12) kua - e VA 121 ka9 vadéu co
gia tri nho hon Sig. tra bang (Sig. < 0,05). Do vay, co
thé noi rang, ty lé cay tai sinh dat phdm chat trén 2
bién phap ky thuat tac dong so véi cac cap do chay
khong tac dong bién phap va doi ching c6 su sai
khéac nhau 1o rét. Tt két qua trén, co thé két luan
rang, bién phap ky thuat 1am sinh c6 tac dong rat tich
cuc khong nhimg dén mat do cay tai sinh ma con dén
ty lé cay dat phdm chat.

3.5. Ngudn gdc cay tai sinh

Nguon goc cay tai sinh quyét dinh dic diém va
tinh chat cta trang thai rimg sau chay trong tuong
lai. Nguon goc cay tai sinh sau chay duoc tong hop &
bang 2.

Bang 2. Ngudn gdc cay tai sinh

Bién phap/cap do Nguon goc
) chéy ’ Nam 201§ Nam 2019 Nam 2029 Nam 2021\
Hat (%) | Choi (%) | Hat (%) | Choi (%) | Hat (%) | Choi (%) | Hat (%) | Choi (%)

Khai thac tin dung 96,6 3,4 95,2 4,8 95,2 4,8 93,2 6,8
Gieo sa 98,5 1,5 96,2 3,8 95,2 4,8 94,9 5,1
Dai chimg 89,3 10,7 88,7 11,3 89,5 10,5 87,8 12,2
Chay thap 92,6 7,4 92,6 7,4 90,3 9,7 90,3 9,7
Chay trung binh 90,2 9,8 90,2 9,8 88,9 11,1 88,9 11,1
Chay cao 94,5 5,5 94,5 55 91,3 8,7 89,2 10,8

Két qua & bang 2 cho thay, cay tai sinh c6 nguon
goc tir hat chiém cht yéu, nhat 1a khu chay cao,
trung binh ap dung bién phap gieo sa hat va khai
thac tan dung, trén 90% cay tai sinh co6 ngudn goc tir
hat. Trén c4p d6 chay khac nhau, ti 1é cay tai sinh c6
nguon gdc tir hat thap hon, chiém duéi 90%. Trén cac

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2021

cap do chay khac nhau da xuat hien mot luong nhé
cay tai sinh tir chéi ré, chiém tir 5 dén 11% s6 luong
cay tai sinh. Nhu vay, véi nguon goc tai sinh cta 2
bién phép va trén cac cip do chay ty 1é tai sinh bang
hat chiém dai da s6, diéu d6 tao rimg sau chay rat 6n
dinh, nhung rat dé bi tén thuong & giai doan dau, do
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kha nang chéng chiu rat thap so voi tai sinh bang
choi.

3.6. Thanh phan lodi cay tai sinh va loai ciy uru
thé

Thanh phan loai va loai vu thé: Loai vu thé 1a
nhitng loai c6 hé s6 quan trong cao, tham gia vao
cong thtc t6 thanh. Két qua tinh toan hé s6 quan
trong loai (Ki) tai thoi diém nam 2021 tuwong g trén
2 bién phap tic dong va cdp do chay khac nhau
khong tac dong bién phap da xac dinh duoc nhing
loai cay tai sinh vu thé duoc thé hién trong cac cong
thiec t6 thanh (CTTT) sau:

(i) Khu khai thac tan dung: Téng s6 loai cay tai
sinh duwoc ghi nhan 1a 21 loai, thuéc 13 ho, voi cac
loai chinh goém: Thong nhua, V6i thudc, Vang tam
(Mangflietia fordiana Oliv)...

CTTT: 20,44Thl + 18,28Vt + 8,16Ss + 5,41Td +
45,74CLK @

(i)) Khu gieo sa: Tong so loai cay tai sinh duoc
ghi nhan 1a 19 loai, thuéc 15 ho cac loai chinh gém:
Thong nhua, Voi thuéc, Sau sau
(Eriobotrya cavaleriei Rehder)...

CTTT: 45,44Thl + 43,48Vt + 5,16Ss +5,74CLK
@

(iii) Khu doi chimg: Tong so loai cay tai sinh
duwoc ghi nhan 1a 44 loai, thudc 26 ho, cac loai chinh
gom: Re ging (Cinnamomum obtusifolium Roxb),
Vang tam, Trac dao (Dalbergia cultrataGraham ex
Benth)...

CTITT: 6,63Rg + 547Vt + 541Td + 52Hdg +
5,02Thl + 72,18CLK ®)]

(iv). Chay thap: Téng so loai cay tai sinh duoc
ghi nhan 1a 33 loai, thudc 24 ho cac loai chinh gém:
Thong nhua, V6i thudc...

CTTT: 10,44Thl + 8,28Vt + 8,16Ss + 7,92Td +
7,44Hdg + 6,60Tbl +5,40Kts + 45,74CLK (4)

(v) Chay trung binh: Téng s6 loai cay tai sinh
duwoc ghi nhan vao nam 2021 1a 26 loai, thudc 22 ho,
cac loai chinh gém: Véi thuéc, Hoang dan gia, Sau
sau, Thong hai la...

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

(vi) Chay cao: Tdong so6 loai cay tai sinh duoc ghi
nhén vao nam 2021 1a 26 loai, thudéc 22 ho cac loai
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chinh goém: Véi thuéc, Hoang dan gia, Sau sau, Vén
vén nghé, Thong hai la...

CTTT: 10,55Thl + 9,28Thl + 6,28Ss +6,04Vvn +
5,62Vt + 62,13CLK (6)

Trong d6: Thl: Thong hai 1a, Thl: Thong ba 14,
Vt: Vang tam, Td: Trac dao, Vt: Véi thuéc, Hdg:
Hoang dan gia, Ss: Sau sau, Vvn: Vén vén nghé, Clk:
Com 14 kem, Kts: Kha ty stng nai va CLK: Cac loai
khac.

Khu d6i ching cho thay: c6 5 loai cay tai sinh wu
thé, trat tu vu thé cta 5 loai gébm: Re gimg, Vang tam,
Trac dao, Thong nhwa, Hoang dan gia (Dacrydium
piereiHickel).

Cap do chay thap: c6 7 loai wu thé, trat trr wu thé
ctia 7 loai gobm: Thong nhua, Voi thudc, Sau sau,
Trac dao, Hoang dan gia, Thong ba la.

Cap do chay trung binh: cé 7 loai cay wu thé
gom: Voéi thudc, Hoang dan, Sau sau, Vén vén nghe,
Thong hai 14, Thong ba 14, Kha ty sting nai.

Cap do chay cao: co 5 loai cay uu thé gdém:
Thong hai 14, Thong ba 14, Sau sau, Véi thudc.

4. KET LUAN

Bién phap ky thuat 1am sinh tac dong sau chay
trén cap do chay trung binh va chay cao co tac dong
tich cuc dén tai sinh, phuc héi rimg sau chay, nang
cao mat do va phdm chat cay tai sinh. Mat do binh
quan/ha cay tai sinh sau 4 nam trén bién phap khai
thac tan dung dat 1.982; gieo sa dat 2.196; khong
chay dat 1.553; chay thap dat 833; chay trung binh
dat 954 va chay cao dat 1.175 cay/ha. Tuy vay, bién
phap lam giam s6 lwong va mitc do6 phong phu loai va
phu thuoc vao thoi gian tac dong, dé phat huy t6i da
hiéu qua cta bién phap, thoi gian tac dong nén duoc
dién ra ngay sau khi chay tir 1 dén 4 thang.
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EFFECT OF POST FIRE SILVICULTURAL TREATMENTS ON THE REGENERATION AT NAMNGUM
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Summary

Silvicultural treatments were conducted on burn area which was burnt 2016 in Namngum Uptream Forest
Protected area, Xiengkhoang province of Lao’s PDR to examined the effect of post fire silvicultural
treatments non regeneration. The treatment including: (1) Salvage logging in the moderate burn severity
patch; (2) Directed seeding in the high burn severity patch to examined and compared with untreated burn
severity patchs on the regeneration qualities, density and regeneration diversity. Eighteen 0.2 ha square
plots (3 plots per treated and burn severity) were laid randomly in all two silvicultural treatments and four
forest burn severity, compised: (1). Salvage logging; (2). Directed seeding; (3). Control (unburned); (4).
Low burn severity; (5). Moderate burn severity; (6). Hight burn severity. In 4 post fire years, the mean
individuals of regeneration species ha'! reached: (1). Salvage logging: 1.982ha’; (2). Directed seeding:
2.196ha™; (3). Control: 1.553ha™; (4). Low burn severity: 833ha’; (5). Moderate burn severity: 954ha’ and
(6). Hight burn severity: 1.175 ha'. Mean height of regeneration layer reached 0.41, 0.50, 1.70, 1.65, 1.48;
0.86 m repectively. Good regeneration layer qualities rate between 65 and 85%. Tree diversity decreased in
first post year burnt but increased from 2 to 4 post burn year. Individuals of tree and regeneration species
ha'increased from first post burn year to 4. The silvicultural treatment affected regeneration density, the
regeneration showed a positive trend, but negative exotic species and shrubs.

Keywords: Burn severity, directed seeding, post forest fire, silvicultural streatments, Namngum uptream

forest protected aere, salvage logging.
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