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DPAC PIEM LAM HQC VA PE XUAT MOT SO BIEN PHAP o
KY THUAT PHUC HOI RUNG TREN TRANG THAI IC TAI MOT SO TiNH

MIEN NUI PHIA BAC VIET NAM

TOM TAT

Tran Quéc Hung, Nguyén Thi Thu Hoan
Truong Pai hoc Nong Lam — DH Thai Nguyén

Nghién ctru nhim d& xuit bién phép k¥ thuat phuc hdi rimg cho trang thai I¢ tai 4 tinh Thai
Nguyén, Bic Kan, Ha Giang va Son La dugc tién hanh diéu tra trén 72 6 tiéu chuan, két qua
nghién ciru chi ra rang: T4 thanh cay tai sinh don gian 16-26 loai, sb luong tham gia trong cong
thirc to thanh tir 4-10 loai, d& xuat hién mot sd it loai cdy c6 muc dich nhu Khao, Hu day, Thau
tau, Thanh nganh, Vi thudc nhitng loai nay can duy tri va phat trién dé phuc hoi thanh rimg. Mat
do tai sinh trung binh 3541 cay/ha, tap trung nhiéu nhét & ¢& chiéu cao 1-2m (33,88%). Ty ¢ cay
tai sinh trién vong chiém 36,65% mat do cay tai sinh. Mang hinh phan b4 ngau nhién va phan b
cum. Ty 1é cay tai sinh tét chiém 40,77%, trung binh 33,95%, x4u la 16,72 %. Hau hét cay tai sinh
6 ngudn géc tir hat 83,3%. Can clr vao dic diém khai du, dic trung cua tirng tham thyc vat trang
thai Ic dé tai da dé xuat mot sé giai phap ky thuat phuc hdi rimg trén co s& d6 thir nghiém xuc tién
tai sinh tu nhién va xdc tién tai sinh két hop trong bd sung tai 2 tinh Thai Nguyén va Bic Kan. Két
qua theo dai danh gia mo hinh 13 co s¢ dé xay dung quy trinh 1am sinh phuc hdi ring tai khu vuc

nghién cuu.

Tir kKhéa: Phuc hoi rieng, bién phdp ky thudt, dat trong, xiic tién tdi sinh, trong rimg

MO PAU

Khu vyc Trung du mién nii phia Bic co tong
dién tich tw nhién 1a 9.527.100 ha chiém
59,9% la dién tich dat lam nghiép (5.708.000
ha)[2], la vung dau ngudn cia cac con sbng
16n: Song Hong, Song Pa, Song Lo... Viée st
dung va phat trién rimg tw nhién mot cach
hop ly s€ gop phan quan trong trong viéc phat
trién kinh té ciing nhu phat huy tbt cac chuc
ning phong hé cua rimg. Hién vin con nhiéu
dién tich rung tu nhién nghéo kiét va cac
trang thai sau canh tac nuong ray véi hién
trang dat trong, trang co, cay bui can c6 cac
nghién ctru dé dua ra cac giai phap phuc héi.
Tuy nhién, nhitng két qua nghién ciru con
han ché do vay da gay kho khan cho thuc
tién san xuit. Trudc nhu:ng tdn tai nhu vay,
viéc nghién ctru nham dé xuat cac bién phap
tac dong thich hop cho tirng déi tugng cu
thé 1a thuc sy cén thiét.

MUC TIEU

banh gia dugc dac diém 14m hoc co ban trén
trang thai Ic tir 46 dé xuat mot s giai phap ky

* Tel: 0912 450173, Email: hunglanduong@yahoo.de

thuat phyuc hoi rimg cho trang théi IC tai 4 tinh
Thai Nguyén, Bac Kan, Ha Giang va Son La.
POl TUQONG, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

- Déi twong, pham vi nghién ciru:
théi IC.

- Ngi dung nghién ciru:

Trang

+ Nghién ciru hién trang va cac dic diém chu
yéu ciia trang théi I¢ tai khu vuc nghién ciru

+ P& xuat mot s giai phap ky thuat phuc hoi
rung trang thai Ic tai khu vuc nghién curu.

- Phwong phdp nghién ciru

+ Phwong phdp ké thira cac s6 liéu thir cdp:
Ké thira céc tai ligu, s ligu diéu tra vé diéu
kién tu nhién, kinh té x4 hoi, cac s liéu thong
ké vé dién tich ...

+ Phwong phap thuc nghiém: B tri cac 6 tiéu
chuin (OTC) tam thoi: Dién tich 6 tiéu chuén
(OTC): 400 m2 (20mx20m). S6 luwong
OTC: 3 OTC/xd x 6 xd/tinh x 4 tinh = 72
OTC (cac x3 duogc lwa chon dai dién cho
khu vyc nghién ctu).
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+ Phuwong phap thu thdp sé liéu:

(i) Thu thap thong tin vé dién tich, phan b6 va
dac diém khu vuc

(i1) Thu thap cac ti€u chi cua tham thyc vat
rimg vé kha ning phuc hoi: Diéu tra ciy tai
sinh, cdy bui tham tuoi trén 05 6 thu cap/
10TC, dién tich mdi 6 thir cip la 25 m?.

+ Phuwong phdp xir 1y 56 liéu:

+ Tinh céu tric t6 thanh, mat do cdy tai sinh,
cac chi sO cay bui, tham tuoi theo phuong
phap diéu tra 1am hoc [3].

+ Tinh toan mang hinh phan bd ciy tai sinh
theo mat phang nam ngang S dung tiéu
chuan U cua Clark va Evans [4].

+ Cac chi tiéu nghién ctru vé sinh trudng cia
cdy tai sinh duoc tinh toan theo phuong phap
thong ké toan hoc trén cac phan mém chuyén
dung Excel.

KET QUA VA THAO LUAN

Hién trang va cac dic diém cha yéu ciia
trang thai I¢ tai khu vue

Trang thai dat chua c6 rimg thudc ddi tuong
Ic chiém 229,350.81 ha, chiém khoang 41%
dién tich dat chua c6 rung tai khu vuc nghién
ctru [1].

Pic diém tham thyc bi nay 12 hau qua cua
viéc khai thac rirng nhiét doi hoac canh tac
nuwong ray nhi€u nam lién tuc tao ra, thuong
nam xen k& voi cac trang thai khac hodc khu
dat canh tac nuong ray. Nhitng ki€u thdm nay
gom c6: Cay g0 tai sinh co6 céc dai dién la: B6

dé (Styrax tonkinensis), Ba bét (Mallotus
paniculatus), Ba soi (Macaranga deticulata),
boi loi (Litsea verticllata, L. umbellata), Rang
rang (Ormosia balansea), Soi (Sapium
sebiferum, S. rotundifolium), Hodc quang
(Wendlandia formosa)... Cac loai cay bui
thuong gap Bum bup (Mallotus barbatus, M.
contubernalis, M. macrostachys), Me rung
(Phylanthus  emblica), Phén den (P.
reticulatus), Gang (Randia spinosa), Sim
(Rhodomyrtus tomentosa), Mua (Melastoma
candidum, M. sanguineum)...Cac loai day leo
nhu: Mong bo chanh, Méng bo tim, Day nang
ring, Day mudng, Cudng cudng, Pum
dtm...Tham tuoi: C6 lau, Co tranh, Co lau,
Co chit, Co che ve, Co di, Co sau rom, Co
long, Pon bubt, Mua dat, Bd cong anh, Tau
bay, Ngai ctu...

Nhu vy, trang thai Ic tham thyuc bi chu yéu la
ciy bui, mot s cay gb tai sinh nho v6i phan
l6n 1a cac loai cdy wa sdng, moc nhanh va gia
tri kinh té thap, tuy nhién da phat huy duoc
chtrc ning bao vé dat va nudc.

K#ét qua nghién ctru dic diém vé kha ning
phuc hdi tw nhién ciia rirng

Dic diém tdi sinh tw nhién trang thdi I

Pic diém vé tai sinh rung 13 nhitng nghién
clru rat quan trong 1am co s& cho cic bién
phap k¥ thuat 1am sinh xay dung va phat trién
rimg, két qua dénh gia vé tai sinh rimg duogc
danh gia thong qua cong thirc t6 thanh loai,
két qua nghién ciru duge tong hop dudi day:

Bang 1. Cdu triic t6 thanh cdy tdi sinh trang thai rimg ¢ tai khu viee nghién ciiu

.2 Téng S6 loai Loai . T ORI
biém NC OTC KVNC CTTT Cong thirc to thanh cay tai sinh

< 0,65Hd+0,63Thng+0,63Mck+0,6X+0,56 Kh+
Bac Kan 18 OTC 52 6 0,51Ss+ 6.42 LK

. 1,90Bch + 0,97 Md + 0,86 Hd + 0,77 Ln + 0,51
H l T s s ) s s

a Giang 8 OTC 56 5 Mt + 5.0 LK

Thai Nguyén 18 OTC ) 8 1,21Thng + 1,03Tht+ 0,93 Md + 0,79 Mt + 0,65
Lx+ 0,61 Hd + 0,58 Kh + 0,52 Sa + 3,68 Lk
Son La 18 OTC 54 7 0,96Thng+0,88V1t + 0,83Khld+

0,78Dx+0,75Tht+0,6Ban+ 0,56Dn+ 4,63 LK

Ghi cha: Hd: Hu day, Thng: Thanh nganh, Tht: Thau tau, Mck: Mé co ke, X: Xoan ta, Kh: Khéo vang,
Ss: Sau sau, Sa: Sang, Bch: Ba ché, Md: Man dia, Hd: Hu day, Ln: La nén, Lx: Lim x¢t, Mt: Mang

tang, Lk: Loai khac
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Nhin chung sé lugng loai téi sinh bién dong
tir 16-26 loai, chua c6 sy da dang vé loai, két
qua bang trén cho thay hé s6 t6 thanh thap,
khong co loai nao chiém wu thé, thanh phan
loa1 cdy tai sinh twong ddi phong pht nhung
s6 lugng tham gia trong cong thirc t6 thanh tir
4-10 loai, di xudt hién mot sb it loai cy co
muyc dich nhu Khao, Hu day, Théu tiu, Thanh
nganh, Véi thudc...can duy tri va phat trién dé
phuc hdi thanh rimg.

MGt dp, phin bé cdy tdi sinh theo chiéu cao
Mat dd cay tai sinh trang thai l; trung binh
(3541 cay/ha), tuy nhién cao nhat ¢ tinh Ha
Giang, dén Bic Kan, dén Thai Nguyén va
thip nhit & Son La. Mat d6 cdy tai sinh co
chiéu cao >1m chiém ty 1¢ kha 16n. Phan bd
sO cay theo chiéu cao dugc tong hop hinh 1.

B<05(m)
0>1.0-2.0(m)

®05-1.0(m)
a>2(m)

Son La
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Tinh

Béc Kan
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Hinh 1: Phdn b6 cdy tdi sinh theo cdp chiéu
cao tai 4 tinh nghién cuu

Két qua cho thdy, & tat ca cac diém nghién
ctru, sb luong cdy tai sinh & c& chiéu cao
<0,5m déu thép, riéng & Son La la cao nhat
(1381 cay/ha), tinh trung binh chiém 23,28%
sd cdy tai sinh, cap chiéu cao tir 0,5-1m bit
dau ting dan (dao dong tir 800 dén 1013
ciy/ha), trung binh chiém 26,15%, s6 cdy tai
sinh cao nhit tap trung nhiéu nhét & ¢& chiéu
cao 1-2m (33,88%) va sb cdy co chibu cao
>2m chiém 16,9%. Piéu nay c6 thé 1y giai
qué trinh canh tranh khong gian dinh dudng
va anh sang cua 16p cdy con tai sinh véi cdy
bui, tham tuoi dién ra kha manh, nén nhiéu ca
thé bi dao thai.

Mang hinh phén bé cdy tai sinh

Két qua kiém tra mang hinh phén b cdy theo
mit phang nam ngang bang tiéu chuan U cua
tac gia Clark va Evans cho thdy, phan b cay
tai sinh trén bé mat dat rimg 1a phan bd ngiu
nhién va phan bd cum. Quy ludt nay di dan
dén mat dit rimg con nhidu khoang trong
khong c6 cdy tai sinh. Didu nay cho thiy su
xuét hién ctia nhém loai cay dinh cu cting voi
su thay doi mat do cay tai sinh va tiéu hoan
canh 1am cho mang hinh phan bé cia cdy trén
bé mit dit ciing thay ddi theo hudng tién dan
dén phéan b déu.

Bang 2. Phdn bé cdy tdi sinh theo mdt phing nam ngang trang thdi I¢ khu viee nghién ciru

Khu vue n A T U Kiéu phan b

Biéc Kan 30 0,24 0,92 -1,03 Phan b ngau nhién
Thai Nguyén 30 025 091 -0,92 Phan bd cum

Ha Giang 30 0,75 0,46 2,18 Phan bd cum

Son La 30 0.243 0.834 -1.87 Phan bd ngau nhién

Nguon goc, pham chdt cdy tdi sinh va ty I¢ cdy tdi sinh trién vong

Bang 3. Chat lwgng va nguon goc cdy tdi sinh trang thai I khu viee nghién cieu

Ty 1& chit lwong (%)

Nguon goc

Kh . ] 3i
uvwe Tét B XAu gz; ?ol/‘o")'

Béc Kan 66,68 16,67 16,65 83,32 16,68

Thai Nguyén 40,08 45,22 14,70 79,69 20,31

Ha Giang 56,3 31,0 12,7 80,3 19,7

Son La 34,24 4291 22,85 89,90 10,10

Trung binh 40,77 33,95 16,72 83,30 16,70
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Ty 1é cay tai sinh t6t chiém 40,77%, trung
binh 33,95%, x4u 1a 16,72 %. Hau hét cay tai
sinh ¢6 ngudn gbc tir hat (83,3%), dic diém
nay thuan loi cho viéc hinh thanh tang rimg
chinh trong tuong lai, bdi vi trong cung mot
loai cdy cay moc tir hat s& c6 doi séng dai hon
cdy moc tir chdi va kha nang chdng chiu voi
diéu kién ngoai canh bat loi ciing tot hon cay
moc tir chdi. - Trang thai I chua c6 ting cdy
gd nén cdy tai sinh, cdy bui, tham tuoi cé
nhiéu khoang khong gian anh sang, dinh
dudng dé phat trién.

Tuy nhién ciing chinh vi vy ma c6 nhiéu kha
ning bi tin cong cua gia suc chin tha va cac
tac dong canh tac clia con nguoi.

- Trang théi I ¢6 ty 1& cdy tai sinh trién vong
thip (chiém 36,65% mat do cay tai sinh) vi
thoi gian ndy thadm tuoi, cdy bui sinh trudng
manh, dic biét 1a dat tbt, nhidu cay tai sinh
con chua vuot khoi chiéu cao cia cay bui

Pé xuit cac gidi phap ky thuat tic dong
trén trang thai I¢

Ta thiy rang qué trinh tai sinh tu nhién phuc
hdi tai tao lai von rung chiu tic dong cua
nhiéu nhan t, cac nhan tb d6 co su rang budc
1An nhau. Thong qua sb liéu thu thap ngoai
thue dia va phan tich két qua tinh toan cua cac
nhan t6 anh huong dén qua trinh tai sinh cua
rung ty nhién, can cur vao thuc trang cua diéu
kién dan sinh, kinh té cling nhu diéu kién xa
hoi trén dia ban, chung t6i da thuc hién tha
nghiém mét s6 bién phap 1am sinh cho ddi
tuong thuc vat chu yéu la cay bui va mot s6 it
ciy gb tap chua c6 gia tri vé kinh té, tac dung
phong ho vé kha nang giit nudc cia dat va 16p
tham muc t6t hon kinh té, nén dbi voi rimg
san xudt viéc trdng rimg 1a can thiét trong
diéu kién cho phép.

Tuy nhién can cin c theo nhimg chi tiéu nhu sau:
(1) Khi mat d¢ cay tai sinh trién vong 16n hon
1000 cay /ha, tap trung & dau cac khu vuc
nhay cam, do cao tuyét dbi > 500 m, do déc
>30 d6: Tién hanh khoanh nuéi, khong &p
dung tréng rimg hay céc bién phép tac dong.
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(2) Khi mat do cay tai sinh trién vong < 1000
cay/ha, do cao tuyét ddi <500m, do doc <30
d6 tién hanh trong bd sung theo dam hodc xtic
tién tai sinh ty nhién hat, chdi két hop trong
bd sung. Lua chon céc loai cdy muyc dich, phu
hop véi chirc ndng cia ring, cu thé; Lat, Md,
Gidi, ...day 1a loai cay sinh truong va phat
trién phu hop tai dia phuong.

+) Qua trinh thwc hié¢n cdc gidai phap

- Cdc bién phdp kj thudt lam sinh cu thé tac
dong bang bién phdp xic tién tdi sinh tw
nhién két hop trong bé sung

+ Xir Iy dat cuc bd bang phuwong phép thu
cong, cude ranh, x4i x40 cho hat giéng duoc
vii trong dat, sém nay mam, tranh sy phd
hoai cta con trung, dong vat.

+ Lam sach thyc bi, xir 1y cdy bui, tham tuoi
khi d3 san c6 16p cdy tai sinh nhung bi chén
ép. Stra lai gbc choi va tia chdi: Tia bét choi
xéu, dé 1-2 chdi khoe sinh truong.

+ Trong b sung cdy muc dich c6 gia tri theo
trinh ty nhu sau:

- Thiét ké, chon loai cay tréng: Puoc lya chon
theo nguyén tic phong vin nhanh ho gia dinh
vé nhu cau, két hop phan tich diéu kién lap
dia cdy trong ma chon cdy trong pht hop

- Xu ly thyc bi: Loai bo cdy phi muc dich,
phat quang day leo, bui rdm theo ddm, cudc
hé 40x40x40 trude trong 15 ngay.

- Phuong thire trong: Trong theo dam da phat
vao vi tri khong c6 cay tai sinh muyc dich dé lai.
-Cham séc cdy trong va rimg phuc hdi: Kiém
tra tinh trang cdy trong bd sung, diéu chinh
diéu kién che bong can thiét dic biét sau 3-5
thang trong, dac biét can theo doi phat co, day
leo va m¢ tan tao khong gian anh séng cho
cdy trong bd sung phat trién duoc khoe manh.
Trong bd sung 1a giai phap thiét thuc ddi véi
trang thai Ic, noi c6 s6 luong cdy tai sinh nhu;
Cheo, Khdo, Soi... Ngoai nhimng cay tai sinh
muc dich, cin trong thém cdy va chim soc
cdy trong, xir Iy bang chira bang cach phat
day leo, cay bui, cay cong queo, sau bénh, cay
phi muc dich, dam béo tan che hop 1y dé cay
khong bi chén ép va phat trién tot.
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Bang 4: Mot s6 thong tin vé dia diém thiee hién cac bién phdp tac ddng phuc hoi rimg

Bién phép ky

TT thuat Péi twong Pia diém thuc hién Dién tich (ha)

Khoanh nu6i xc A ~ .

1 tién tai sinh tu le- N3 Lién Minh, V8 Nhai, 1

" Thai Nguyén

nhién . )
Xc tién ti sinh l-Ny  RaBan-Chobon-Bic 1

2 ket hop trong bo Néng Ha - Cho Méi -
sung Ic - N2 Bic Kan ; 1

- Cdc bién phdp ky thudt lam sinh cu thé gidi
phdp tac dong bang bién phdp xiic tién tdi
sinh ty nhién

+ Xir ly dat cuc bd bang phwong phap thu
cong, cudc ranh, x&i x40 cho hat giéng duoc
vii trong dit, sém nay mam, tranh sy pha
hoai cua con trung, dong vat. Céan cha y dén
thoi gian va phuong phép x6i dat.

+ Dung nhén lyc dé x6i dat co thé tién hanh
trén dat da khai thac hodc dudi tan rimg.

+ Lam sach thuc bi, xur 1y cay bui, tham tuoi khi
da san c6 16p cdy tai sinh nhung bi chén ép.

+ Stra lai gdc chdi va tia choi: Tia bot chdi
xdu, dé 1-2 chdi khoe sinh truéng. Chat sat
gbc ddi véi cay tai sinh bi dap, giy dé tao ra
cdy chdi khoé manh.

+ Phong chay chira chay rung

+ Ngén can sy pha hoai cta gia stic va con nguoi
+ Phat huy chirc ning phong ho trong diéu
kién chua c6 kinh té

+) Thir nghi¢gm bién phdp phuc héi rirng
trang thdi Ic

Cin ¢t vao co so trén, dé tai nghién ctru thu
nghiém mot sé mé hinh tac dong dé theo doi
hiéu qua phuc hdi khi tic dong cac bién phap
ky thuat.

Két qua danh gia cdy trong bd sung dat ty 18
song kha cao (>85%) sau 3-thang trong. Két
qua theo doi cdy tai sinh muc dich dé lai va
cay trong bd sung trong mot sé md hinh tac
dong c6 két qua nhu sau: C6 thé thay téc do
tang truong cuia cdy tai sinh la kha nhanh
trong khoang 5 thang theo d&i, mot sd cay
tiéu biéu nhu: Ba gac tang 3,87 cm, B hon

ting 4,50cm, Mudng giang giang ting
5,45cm. Trong thoi gian thuc hién nghién ciru
md hinh gip diéu kién thoi tiét thuan loi (mua
nhiéu) va diéu kién thd nhudng thich hop cho
cAy tai sinh sinh truong phat trién. Trong mo
hinh da tién hanh trong bd sung 45 cdy Lat
vao nhiing chd trong va sau mot thoi gian
theo ddi thi sé cay Lat trong dim déu sinh
truong phat trién binh thuong. Két qua theo
ddi ty 16 séng dat kha cao.

KET LUAN

Nghién ctru nhdam dé xuit bién phap ky thuat
phuc hoi rung cho trang thai Ic tai 4 tinh Thai
Nguyén, Bic Kan, Ha Giang va Son La di
dua ra duge két luan nhu sau:

- T thanh cdy tai sinh don gian, sb loai xuat
hién trong 6 diéu tra dao dong tir 16-26 loai,
s6 luong tham gia trong cong thirc t6 thanh tir
4-10 loai, d3 xuét hién mot s6 it loai cay co
muc dich nhu Khdo, Hu day, T hau tau, Thanh
nganh, Voi thuéc ... can duy tri va phat trién
dé phuc hdi thanh rimg.

Mat dg cay tai sinh trang thai Ic trung binh
(3541 cay/ha), sb cy tai sinh cao nhét tap
trung nhiéu nhit & c& chiéu cao 1-2m
(33,88%). Ty 1¢ cdy tai sinh trién vong thap
chiém 36,65% mat do cay tai sinh.

Mang hinh phén b cdy theo mit phing nim
ngang 1a phan b6 ngiu nhién va phan bb cum.
Ty 1& cay tai sinh t6t chiém 40,77%, trung
binh 33,95%, x4u 14 16,72 %. Hau hét cay tai
sinh c¢6 ngudn gdc tir hat 83,3%.

Can cr vao dic diém 1am hoc khai dau, dic
trung ctia timg tham thuc vat trang thai Ic dé
tai da dé xuat mot sd giai phap nham phuc hoi
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rimg trang thai Ic bang 2 bién phap xic tién
tai sinh ty nhién va xuc tién tai sinh két hop
trong bo sung.

Trén co sé dé xut giai phap, dé tai da thi
nghiém mé hinh, buéc dau moé hinh dp dung
duoc danh gid mang lai hidu qua nhét dinh, két
qua theo ddi danh gia mé hinh 13 co s& dé xay
dung quy trinh 1am sinh phuc hdi rimg tai khu
vire nghién ctru va cac ving ¢ cung diéu kién.
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SUMMARY

SILVICULTURAL CHARACTER AND PROPOSED FOREST RESTORATION
TECHNIQUES IN STATE FOREST IC AT SOME PROVINCES

OF THE NORTHERN VIETNAM

Tran Quoc Hung’, Nguyen Thi Thu Hoan
College of Agriculture and Forestry - TNU

The study aimed to propose measures for forest restoration techniques in state forest Ic in 4 provinces:
Thai Nguyen, Bac Kan, Ha Giang and Son La. The research was conducted investigations on 72 plots,
research results indicated that: The seedling structure is simple 16-26 species, and has appeared a few
purposes species such as Khao, Hu day, Thau tau, Thanh nganh, Voi thuoc, those species should be
maintained and developed to restore the forest. Regeneration density is average about 3541
seedlings/ha, most concentrated in the 1 - 2m height (33.88%). The rate of regeneration prospects
accounted for 36.65% of seedlings. The seedling distributed in randomly and cluster distribution. The
rate of good regeneration accounted 40.77%, average 33.95, 16.72% is bad quality. Most regenerated
seedlings derived from seeds of 83.3%. Based on the initial characteristics and characteristics of state
forest Ic, the research was suggested some restoration techniques and established the test on the natural
regeneration and adding planting with natural regeneration in Thai Nguyen and Bac Kan provinces.
Monitoring and evaluation results as a basis for model building process silvicultural forest restoration in
the study area.

Keywords: Restoration, technical measures, bareland, regeneration promotion, forest plantation
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