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TOM TAT

Bai bao nay trinh bay két qua nghlen clru vé mdi quan hé gitra mot so nhan
t6 dleu tra 1am phan co ban cua rung phuc héi sau canh tac nuong riy voi
mdt sb chi tidu ly, hoa tinh ciia dat va thoi gian bo hoa tai huyén Moc Chau,
tinh Son La. Nhom nghlen ctru da thiét 1ap 50 6 tleu chuan (OTC) [mbi 6
¢6 dién tich 1.000 m® (40 x 50 m)] dé thu thap s lidu vé tang cdy tai sinh

Tir khoa: D) xép dét, (12 nhitng cdy c6 dudng kinh ngang ngyc < 6 cm). Miu dét dugc thu thap
mat do tai sinh, phuc hdi trén cac OTC theo phuong phép lay mau tong hop (TCVN 9487 - 2012).
rimg, tinh chit ly hoéa cua Két qua nghién ctru cho thiy, mat dd cay tai sinh va chidu cao binh quan
dét, twong quan tuyén cdy tai sinh chiu anh huong chu yéu boi s6 nim b héa, ham lugng min
tinh (M%) va do x6p (P%) ciia dat theo céc dang phuong trinh: Mat d6 =

107,636 + 17,121*nam + 0,914*do xSp + 17,871*mun; Chiéu cao binh
quan = 0,016 + 0,201 *nam + 0,0035*d% xbp + 0,029*mun. Hai nguyén tic
xé4c dinh tiéu chi thanh rimg 14 (1) d6i twong danh gi 1a nhiing cay tai sinh c6
Hy, > 0,5 m va (2) mat do cay tai sinh N(H >05m) > 500 cay/ha va cac bién
phap ky thudt lam sinh gom: khoanh nudi xuc tién tai sinh ty nhién va
khoanh nudi xuc tién tdi sinh tu nhién co trong ) sung la cac lya chon phu
hop cho cic d6i twong ring phuc hdi sau nuong riy tai khu vire nghién ciru.

Relationship between some inventory factors and soil physical and
chemical properties and fallow time of forest rehabilitation after shifting
cultivation in Moc Chau district, Son La province

This paper presents the results of research on the relationship between
some basic inventory factors of forest rehabilitation after shifting
cultivation and soil physical and chemical properties and fallow time in
Moc Chau district, Son La province. A total of 50 temporary sample plots
was established [(each plot has an area of 1,000 m” (40 x 50 m))] and
data was collected for regenerations (trees with diameter at breast height

Keywords: Soil porosity, < 6 cm). Soil samples were collected on sample plots according to TCVN
regeneration density, 9487 - 2012. The results showed that the density of regenerations and the
forest rehabilitation, soil average height of regenerations were mainly influenced by the number of
physical and chemical fallow years, soil organic matter (M%) and soil porosity (P%). Research
properties, linear results showed the equations representing the relationship between
regression density and average height of regenerations are: Density = 107,636 +

17.121*fallow years + 0.914*soil porosity + 17.871%soil organic matter;
Average height = 0.016 + 0.201*fallow year + 0.0035%*soil porosity +
0.029*s0il organic matter. Two principles for determining the criteria for forest
formation are recommended, including: (1) the assessed objects are
regenerations with total tree height Hyy > 0.5 m and (2) the density of
regeneratlons Ny > 05 m = 500 trees/ha and silvicultural measures including:
zoning to promote natural regeneration and zoning to promote natural
regeneration with additional planting are suitable options for the forests
recovered after shifting cultivation in the study area.
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L. DAT VAN DE

Moc Chau mang dic trung cia mdt huyén
mién nui Tay Béc tinh Son La. La mét trong
c4c huyén mién nai phia Tay Bic véi hoat
d6ng canh tac nwong rdy d hinh thanh, tn tai
hang nghin ndm nay. DPay 1a mot loai hinh
canh tac truyén théng nam trong hé sinh thai
néng nghiép cua ving nui doi. Mat khac, nhiéu
y kién cho rang trong mot chimg muc cé thé
kiém soat dugc thi canh tac nwong rdy khong
lam ting thém nguy co phé ring ty nhién, ma
con gép phan 6n dinh tinh hinh dén cu, tao
ngudn lwong thuc tai chd cho ngudi dan dia
phuong. Tuy nhién, do nhiing nam gan day,
hoat dong canh tac nwong riy ciia ddng bao
céc dan toc ving ntii & Mdc Chau co ban van
niam ngoai sy quan ly cua cic co quan chic
nang. Nén nhiéu dién tich rimg ty nhién van bj
tan pha hang nam dé san xuat luong thuc va
céc loai cdy cong nghiép khac. Rimg tiép tuc
bi suy giam nghiém trong, anh huong 16n dén
chat lugng dét canh tac va de doa méi truong
sinh thai.

Qua thuc té diéu tra cho théy, hién nay trén dia
ban huyén, ngudi din chu yéu chi con canh tac
trén cac nuwong ray c¢6 dinh, nhitng dién tich
nuong ry canh tac trai phép da dugc thu hoi
lai nham muc dich phuc hdi rimg dugc quan ly
tot. Rung dang trong cac giai doan phuc hoi
khac nhau.

Cho dén nay, dd c6 nhiéu cong trinh nghién
ctru vé& dic diém cdu tric rimg phuc hoi sau
nuong rdy 1am co s dé xuat giai phap khoanh
nuodi, lam giau rung nhu Pang Kim Vui
(2002), V& Pai Hai va dong tac gia (2003);
Phuc héi rimg bang phwong thirc khoanh nuéi
nhu Tran Pinh Ly va D6 Hiru Thu (1995), Lé
Ddng T4n (1999); Nghién ctru quy luit tai sinh
phuc hdi sau nuwong ray trong phét trién kinh té
moi trudng bén viing nhu Nguyén Ngoc Lung
va dong tac gia (1993), Nguyén Duy Chuyén
(1995). Nhin chung ¢ Viét Nam hién nay

nhitng nghién ctru vé co s phuc hdi rimg sau
nuong riy gan véi cac diéu kién tu nhién khac
nhau van con han ché. Pay 1a mot van dé phic
tap doi hoi can co thoi gian, kinh phi. Thuc té
nay dat ra hudng nghién ctru gén lién co so vai
g dung 1a mot hudng di can thiét trong phuc
hoi rimg ty nhién & Viét Nam. Tuy nhién, dé
phuc hdi rimg sau nuwong ray thanh céng doi
hoi viéc lya chon cac bién phap k¥ thuat 1am
sinh tdc dong phai dua trén luan ctr khoa hoc
chéc chin pht hop vé6i diéu kién tu nhién, xa
hdi cua tirng dia phuong. Vi vay, viéc nghién
ctru vé mdi quan hé gitta cac nhan t6 diéu tra
co ban cia rimg phuc hdi sau canh tac nuong
rdy v6i mot sb chi tiéu ly, hoa tinh cua dat va
thoi gian bo héa 1a can thiét, gop phan lam co
s& cho viéc dé xudt cac ky thuat 1am sinh phi
hop ciing nhu giai phép phat trién tai nguyén
ring bén viing.

1. PHUONG PHAP NGHIEN CUU

2.1. Pia diém va d6i twong nghién ciru

Dia diém nghién ctru dugc thuc hién trén hai
xa la Chiéng Son va Mudng Sang, huyén Mdc
Chau, tinh Son La.

Déi tugng nghién ctru 1a dit canh tac nuong
rdy (CTNR) dang trong thoi gian bo héa dé
phuc hdi rimg. Thoi gian phuc hoi rimg (tinh
tir khi két thic CTNR dén thoi diém diéu tra
vao nam 2019 bién dong trong khoang tur 1
dén 15 nam.

2.2. Phuong phap thu thip s6 li¢u

2.2.1. Thiét ké hé thong 6 tiéu chudn

Dé thuan loi cho qua trinh nghién ctru va thu
thap s6 lidu dai dién cho tung giai doan bd
héa, trong nghién ctu nay di x4c dinh ddi
tuong 1a nuong ray bo hoéa trong khoang thoi
gian tir 1 dén 15 nam, chia thanh 3 giai doan,
mdi giai doan cach nhau 5 niam [theo phuong
phép phan chia ctia cac tdc gia: Pham Ngoc
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Thudng (2001), V6 Pai Hai va dong tac gia
(2009), Bui Chinh Nghia (2012). Trong mdi
giai doan, toc do phuc hoi rimg phu thudc chi
yéu vao cac nhén t6 sinh thi, tinh chét Iy hoa
clia dat.

Viéc thiét 1ap hé thong cac 6 tiéu chudn (OTC)
can cir vao két qua khao sat ngoai thuc dia nhu
thong tin vé dién tich rung phuc hdi, dién tich
nuong riy dd bo hoa, lich st CTNR va tudi
ctia rimg phuc hoi (s6 ndm bo hoa) tai khu vuc
nghién ctu két hop véi phong van cén bo ky
thuat coa Hat Kiém 1am huyén Moc Chau va
truéng ban, chi cic nuwong rdy di bé hoa.
Trong nghién ctru nay 50 6 tiéu chuan (mdi 6
¢6 dién tich 1.000 m? (40 x 50 m)) da duogc
thiét 1ap can ctr vao yéu t6 1a giai doan b hoa
(mdi giai doan bd hoa cach nhau 5 nam), cu
thé nhu sau: Giai doan I (c6 thoi gian bé héa
tir 1 dén 5 nam): 5 OTC; giai doan II (thoi gian
b6 héa tir 6 dén 10 nam): 15 OTC; giai doan
IIT (b6 héa tir 11 dén 15 nam): 25 OTC.

Trong mdi OTC lap 05 6 dang ban (ODB) ¢6
dién tich 16 m? (4 x 4 m) dé diéu tra ting cay
tai sinh. CAy ti sinh dugc diéu tra trong
nghién clru nay la nhiing cdy cd duong kinh
ngang nguc < 6 cm.

2.2.2. Thu thip so li¢u trén cdc 6 dang béin
Trép OI?B thong ké tit ca cdy tai sinh vao
phicu dicu tra theo cac chi ticu:

- Tén loai cdy tai sinh, loai nao chua 13 thi ghi sp.
- Po chiéu cao cay tai sinh bang thudc sio.

- Chét luong cdy tai sinh:

+ Cay tt 1a cay c6 than thang, khong cut ngon,
sinh trudng phat trién t6t, khong sau bénh.

+ Cay x4u 1a nhitng cdy cong queo, cut ngon,
sinh trudng phat trién kém, sau bénh, con lai la
nhiing cdy c6 chat lugng trung binh.

- Xéc dinh ngudn gdc cdy tai sinh (chdi, hat).
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2.2.3. Thu thip sé ligu vé dit

Téng s6 14 50 mau dat dugc thu thap trén 3 giai
doan phuc hoi rimg. Phuong phép thu thap mau
dét duge thue hién theo quy trinh trong TCVN
9487 - 2012. Mau dit duoc liy & do sau 0 - 30
cm, tﬁng dat mat. Trong mdi OTC, mau dat
duoc 1ay ¢ 5 diém khac nhau (1a & 5 ODB/mbi
OTC) va sau tron thanh mau tong hop.

2.3. Phuong phap xir Iy s6 liéu
2.3.1. Céng thikc t6 thanh

Cong thirc t6 thanh tang ciy cao va ciy tai sinh
dugc xac dinh theo phan tram so6 cay (N;%).

2.3.2. Da dang loai cdy

Pa dang loai cdy cua ting cdy cao va cua lop
cdy tai sinh dugc phan tich qua cac chi s§ da
dang loai la s6 1oai, chi s§ Shannon - Wiener,
chi s6 Simpson.

2.3.3. Quan h¢é giiva mdt dé va chiéu cao binh
quan tang cdy tdi sinh ciia rieng phuc hoi sau
CTNR véi mét so chi tiéu Iy, héa tinh ciia dit
va thoi gian bo hoa

Nhan t6 diéu tra ¢ day 1a mat do tang cdy tai
sinh va chiéu cao binh quin cua tang cay tai
sinh, cac nhan té diéu tra ndy 1a bién phu thudc
(Y). Cac bién doc lap (Xi) bao gdm thoi gian
b6 héa va cic nhan t§ 1a dung trong (D), ty
trong (d), d6 x6p (P), min (M), dam tong sb
(N), Kali (K;0), 1an (P,0s).

Quan hé giita Y véi ting bién Xi c6 thé dudi
dang tuyén tinh hodc dang ma. Dé biét duge
quan hé giita bién Y vé6i bién Xi theo dang
nao d6 trong hai dang trén can nghién ciru
tuong quan riéng bién Y véi ting bién doc
lap, trong khi d6 ¢ dinh cic bién con lai.
Tuy nhién, cdc nhéan t§ sinh thai c¢6 nhiéu
cip, do vay khong thé cb dinh cac cip cua
céc nhén t6 nay dé xem xét quan hé cia bién
Y v6i nhan t6 sinh thai con lai. T do,
nghién ctru nay gia thiét quan hé gitta bién Y
v6i timg bién doc 1ap 1a theo dang tuyén
tinh, phuong trinh nhu sau:
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Y =apt+a;.X;+a X, +a3. X5 +... + a. Xy (1)

Trong d6: Y la bién phu thudc

Xi la cac bién doc 1ap
Heé s a; nao c6 mirc ¥ nghia P-value < 0,05 thi
hé sb d6 ton tai (nghia 1a bién s6 doc lap tuong
tmg ¢6 anh huong 13 dén bién phy thudc) va
nguoc lai. Trong truong hop bién doc 1ap
khéng anh huéng dén bién phy thudc thi s& bi
loai ra khéi phuong trinh tinh quan h¢ gitra
nhan t6 didu tra v6i cac nhan t6 sinh thai.
Trong nghién ctru nay s€ st dung phuong phap
loai trur tirng bude (backward selection), nghia
1a tt ca cac bién doc lap s€ dugc dua va mo
hinh, sau d6, cac bién doc 1ap khong c6 anh
huong dang ké tdi bién phu thudc s& 1an luot
loai khéi mé hinh, mé hinh cudi cing s& 1a mé
hinh duoc chon va cac bién doc 1ap trong mo
hinh c6 anh hudng toi bién phu thude.
Ngodi ra, con ¢ mot sd nhan t6 bén ngoai co
thé tac dong dén rimg phuc hdi sau CTNR
nhu chdy rung, chat pha va chan tha gia suc.
Tuy nhién, két qua phong vin can b ky
thuat, truéng ban, chi nuong rfly va diéu tra
thuc té ngoai hién truong cho thdy, chua cé
OTC nao trong thoi gian bd hda chiu anh

hudéng cia chdy rimg, tuy nhién, c6 mot sb
OTC chiju tac dong cua chan tha gia sic. Néu
dua céc nhan t6 nay vao phwong trinh dé tinh
toan s€ khong dam bdo tinh dai dién cho khu
vuc nghién ctru. Vi thé, cic nhén t§ nay
khong dwa vao phuong trinh dé xem xét anh
hudng cua ching téi toc do phuc hdi ring sau
CTNR, ma chi ding dé xem xét nguyén nhan
nao dan dén thoi gian phuc hoi rimg cham va
tham chi khong thanh ring cia cac nuwong ray
bo hoda sau canh tac.

IIL. KET QUA NGHIEN CUU

3.1. Mt s6 dic diém diéu tra 1am phan co
ban va mot so chi tiéu 1y héa tinh dit cia
rirng phuc héi sau CTNR

3.1.1. Mjt sé dic diém diéu tra lim phin co
bén ciia rieng phuc hoi sau CTNR

* Cdu tric t6 thanh va mire do da dang loai
theo thoi gian phuc héi sau CTNR cia tang
cay cao va lop cdy tdi sinh

Két qua xac dinh t6 thanh ting cdy cao theo
thoi gian phuc hdi duoc tong hop trong bang 1
va 2.

Bang 1. Cong thic td thanh ting cdy cao clia cic giai doan phuc hdi rimg sau CTNR

Thoi gian phuc héi rivng sau CTNR
Gia tri 10 nam 15 nam
S6 loai/loTC S6 loai trong CTTT S6 loai/oTC S6 loai trong CTTT
Min 3 1 5 2
Max 7 4 17 9
B 5 3 11 6

Két qua bang 1 cho thay, giai doan phuc hoi
sau 5 nam chua c6 tang cdy cao. O giai doan
phuc hdi rimg sau 10 nam, trong OTC c6 sb
loai cdy trung binh 1a 5 loai cdy, trong d6 s
lodi cdy trung binh tham gia vao cong thirc to

thanh (CTTT) 14 3 loai. Vi giai doan phuc hoi
sau 15 nam, sb loai cdy trung binh trong OTC
1a 11 loai va sb loai cdy trung binh tham gia
vao CTTT Ia 6 loai.

125




Tap chi KHLN 2021

Nguyén Hoang Huong et al., 2021 (S6 3)

Bang 2. Cong thire t6 thanh 16p cAy tai sinh ciia 3 giai doan phuc hdi rimg sau CTNR

Thei gian phuc héi rirng sau CTNR
Gia tri 5 nam 10 nam 15 nam
$6 10ai/OTC |S6 loai trong CTTT | Sé l0ai/OTC |S6 loai trong CTTT | S6 loai/OTC | Sé loai trong CTTT
Min 2 1 5 1 5 1
Max 3 2 8 3 21 5
B 2 2 7 2 13 3

Két qua bang 2 cho thay: Sb loai cdy trén
OTC: bién dong s6 loai cay trén OTC theo thoi
gian bo héa tinh theo trung binh thi s loai
tang dan theo thoi gian, cu thé, giai doan bd
hoa 5 nam cé trung binh 1a 2 loai, giai doan bo
héa 10 ndm cd trung binh 7 loai va giai doan
b6 hoa 15 nam ¢ 13 loai. SO loai cdy tham gia
vao CTTT: S6 loai cdy tham gia vao CTTT
cling tang nhe theo thoi gian bo hoa, cu thé, sb
loai cay trung binh tham gia vao CTTT ¢ giai
doan bo hoa 5 nam 1a 2 loai, giai doan bo hoa
10 ndm 1a 2 loai va giai doan bo hoa 15 nam 1a
3 loai.

Nhu véy, véi ca tang cdy cao va 16p cdy tai
sinh thi theo thoi gian phuc hoi rimg, sé loai
cdy trong OTC va trong CTTT tang cy cao c6
su thay dbi theo thoi gian. S6 lugng loai cay
trong OTC va tham gia vao CTTT cua tang
cdy cao tang dan theo thoi gian phuc hoi rimg.

* Murc d¢ da dang loai

Dé dénh gia mirc d6 da dang loai ting cdy cao
va 16p cay tai sinh, nghién ctru st dung 3 chi
s6 da dang phd bién 1a: S6 loai, chi sb da dang
Shannon - Weiner va chi s6 da dang Simpson.
Két qua dugc tdng hop trong bang 3.

Bang 3. Da dang loai ting cdy cao va tang cay tai sinh theo thoi gian phuc hdi rimg sau CTNR

Thoi gian phuc héi sau CTNR Sé6 loai Shannon-Wiener Simpson
. 10 nam 16 2,184 0,841
Tang cay cao
15 nam 21 2,759 0,879
5 nam 12 2,162 0,847
Tang cay tai sinh 10 n&m 19 2,428 0,856
15 ndm 24 2,810 0,866

Céc gia tri vé chi s6 da dang la s6 loai, chi s6
da dang Shannon - Wiener va chi sé da dang
Simpson ¢ giai doan phuc héi rimg sau 10 nim
lan luot 1a 16; 2,184; 0,841; trong khi d6, cac
gi4 tri ndy & giai doan phuc héi rimg sau 15
nam da tang 1én lan luot 1a 21; 2,759; 0,879
(bang 3). Nhu vay, co su khac biét vé muc d6
da dang loai theo timg giai doan phuc hdi
rimg, thoi gian phuc hdi rimg cang lau thi cac
gid tri vé da dang loai cdy cang cao.
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Pa dang loai 16p cay tai sinh ciing thay d6i ro
rét theo thoi gian phuc hoi rung tai khu vuc
nghién ctru. Gia tri s loai, chi s6 da dang
Shannon - Wiener va chi s6 da dang Simpson
thdp nhat 13 ¢ giai doan phuc héi rimg sau 5
nam véi gia tri cua céc chi s6 nay lan luot 1a
12; 2,162; 0,847; trong khi cac gia tri nay cao
nhét 13 & giai doan phuc hdi ring sau 15 nam
(24; 2,810; 0,866) (bang 3). Cac gia tri nay ¢
giai doan phuc hdi rimg sau 10 nim la 19;
2,428; 0,856.
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* Cau truc mdt do

Bang 4. Mt do theo thoi gian phuc hoi rimg sau CTNR ciia tang cdy cao va cay tai sinh
tai khu vuc nghién curu

TeGRIeRng | origes | 0
Min 51
10 nam Max 75
. B 63
Tang cay cao
Min 192
15 nam Max 352
B 272
Min 320
5 nam Max 640
B 560
Min 480
Tang cay tai sinh 10 nam Max 1.280
B 736
Min 480
15 ndm Max 1.125
B 803

Béng 4 cho théy:

V6i tang cdy cao: Mat do cdy tang dan theo
thoi gian phuc hdi sau CTNR, cu thé nhu sau:
Giai doan phuc hdi sau 5 nam chua xuét hién
cdy nao c6 duong kinh ngang nguc 16n hon
hoic bang 6 cm, d&én giai doan phuc hdi sau 10
ndm va 15 nam thi mat d§ cay cé duong kinh
ngang nguc D;3 > 6 cm dao dfng trong
khoang tir 63 cdy/ha dén 272 cdy/ha, nghia la
mat do tﬁng cay cao tang Ién 4,3 lan, nhu vay
mat do cia ting cdy cao ciing tang dan theo
thoi gian phuc hoi rimg sau CTNR.

Véi tang cdy tai sinh: Giai doan phuc hdi rimg
sau 5 nam co trung binh la 560 cay/ha, sau 10
nam va 15 nam, mat d§ cay tai sinh ting lén
lan lugt 1a 736 cdy/ha va 803 cay/ha, nhu vay
mat do cay tai sinh tang Ién sau 10 nam va 15
nam 13 1,3 va 1,4 1an so véi giai doan phuc hoi
sau 5 nam.

3.1.2. Mét s6 chi tiéu 1y, héa tinh dit ciia
rieng phuc hoi sau CTNR

Két qua nghién ctru vé tinh chét 1i, héa, sinh
hoc dat cia rimg phuc hdi sau CTNR cho thdy:
Vé tinh chat vat ly dat: Nghién ctru cho thiy,
céc tinh chét vat ly dat 1a dung trong, ty trong
clia dat sau cac khoang thoi gian bo hoa khac
nhau chua thé hién sy thay doi dang ké, dic
biét 1a & giai doan 5, 10 nam. Giai doan 15
nam, tinh chit vé d6 xdp cua dat c6 sy ting
nhe theo s6 nam phuc hdi, cu thé 1a
5nam < 10 ndm < 15 nam véi do xép lan luot
1a 52,64% < 59,92% < 60,65%.

Vé tinh chat hoa hoc dat: Ham lwong mun ting
theo thoi gian bo héa, cu thé 1a (5 nam) 2,89%
< (10 nam) 2,93% < (15 nam) 3,01%. Ham
luong cac chét tong sé trong dat 1a dam TS.
lan TS sau CTNR nghéo, c6 su ting nhe theo
s6 nam phuc hoi, tuy nhién chua thé hién ro
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quy luat. Riéng ham luong kali trong dat sau
CTNR tai khu vue nghién ctru dat gia tri la dat
giau kali.

V& tinh chat sinh hoc dét: Nghién cuu thuc
hlen danh gla 56 luong vi khuan téng sé va
nam tong sb trong dat sau CTNR. Két qua
nghién ctru cho thdy, vi khuan tong s6 thé hién
13 sy tang vé sd lwong theo nam bo héa. Nam
téng $6 o su tang nhe, tuy nhién chua thé hién
quy luit tang, giam.

3.2. Quan hé giira mat d§ ting cAy tai sinh
ciia rirng phuc héi sau CTNR véi mdt s6 chi
tiéu 1y, héa tinh ciia dt va thoi gian bo hoa
Nghién ciru nay tham do mdi quan hé giita mat
d6 cia ting cay tai sinh v6i cdc nhan t6 thoi
gian phuc hoi (Apam), d0 déc, dung trong (D),
ty trong (d), do xép (P), mun (M), dam téng s6
(N), kali (K,0) va lan (P,0s). Két qua duoc
tong hop trong bang 5.

Bang 5. Két qua udc lugng cac tham sb
cua md hinh tuyén tinh gitta mat do tang cay
tai sinh va mot s6 chi tiéu 1y, hoa tinh

Céc nhén t6 anh hudng téi mat d6 1a nam (thoi
gian phuc héi sau CTNR, d6 x6p (P%) va min
(M%) vi cac nhén t6 nay c6 gia tri Sig. < 0,05
(bang 5). Hé s6 twong quan gitta mat d6 va cac
nhan t6 sinh thai R = 0,803, nghia 1a mdi quan
hé gitta mat d¢ va cac nhan td sinh thai 12 &
muc chit va mdi quan h¢ nay thuc su ton tai
trong tong thé vi ¢ gia tri F tinh dugc bing
21,798 véi Sig.(F) tuong tng 1a 0,000 < 0,05.
Phuong trinh cy thé nhu sau:

Mat d6 = 107,636 + 17,121 *nam
+0,914*d6 x6p + 17,871*mun (1)

3.3. Quan hé giira chiéu cao binh quin ting
cAy tai sinh ciia rimg phuc hoi sau CTNR
v6i mot so chi tiéu 1y, héa tinh cia dit va
thoi gian b6 héa

Bang 6. Két qua woc lugng cac tham sd
ctia md hinh tuyén tinh gitra chiéu cao binh
quan tang cAy tai sinh va mot s chi tiéu 1y,

héa tinh cia dat va thoi gian bo héa

ctia dat va thoi gian bo héa

M6 hinh Gia tri cac tham sé
Hé sb tvong quan R 0,803
F 21,798
Sig. (F) 0,000
Tham sb
a0 107,636
al (nam) 17,121
a2 (d6 x6p) 0,914
a3 (mun) 17,871
t(a0) -3,374
t(a1) 2,082
t(a2) 1,825
t(a3) 4,399
Sig.(a0) 0,002
Sig.(at) 0,045
Sig.(a2) 0,007
Sig.(a3) 0,000

M6 hinh Gia tri cac tham s6
Heé sé twong quan R 0,890
F 79,976
Sig. (F) 0.000
Tham sé
a0 0,016
al (nam) 0,201
a2 (d6 xbp) 0,0035
a3 (man) 0,029
t(a0) 2,178
t(a1) 7,696
t(a2) -8,812
t(a3) 7,833
Sig.(a0) 0,035
Sig.(a1) 0,000
Sig.(a2) 0,042
Sig.(a3) 0,028
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Két qua cho thiy, nhan t§ nam (thoi gian
phuc hoi sau CTNR), d6 xdp va mun cé anh
hudng téi chidu cao binh quan (bang 6) vi cac
nhan té nay c6 gia tri Sig. < 0,05 (bang 6). Hé
s6 tuong quan gitra chiéu cao binh quin va
céc nhan t6 1a R = 0,890, nghia 1a mbi quan
hé gitra chiéu cao binh quin va nhan t6 nam
1a & muc rat chat, mdi quan h¢ nay thuc su
ton tai trong tong thé vi ¢o gi tri F tinh duoc
bang 79,976 voi gia tri Sig.(F) twong ung 1a
0,000 < 0,05.

Phuong trinh cu thé nhu sau:

Chiéu cao binh quan = 0,016 + 0,201 *nam
+0,0035*x6p + 0,029*muin (3)

3.4. D& xuit giai phap ki thuit cho doi
twong rimg phuc hdi sau CTNR

3.4.1. Xdc dinh thoi gian dat dwgc cdc tiéu
chi thanh rieng

a) Co sc thue hién

Can ctt Diéu 4, Piéu 5, muc 1, chuong 2 cua
Thong tu s6 29/2018/TT-BNNPTNT ngay
16/11/2018 quy dinh cac bién phéap lam sinh.

Cin ct Diéu 6, chuong 11, Quy pham phuc héi
rimg bang khoanh nuéi xtc tién tai sinh két
hop trong bd sung “QPN 21 - 98”(Quyét dinh
sé  175/1998/Qb- BNN- KHCN ngay
04/11/1998 cua B NN&PTNT).

Can ct Piéu 2, Luat Lam nghiép sb
16/2017/QH14.

Dua vao cac van ban trén, nghién ctru dua ra
2 phuong 4n dé xac dinh cac tiéu chi thanh
rung la:

(1) Tiéu chi thanh rimg phai dam bao chiéu cao
H,, binh quén cia tang cay tai sinh 1a > 0,5 m
(Theo QPN 21 - 98: Diéu 6 thi tiéu chudn ciy
con tai sinh muc dich phai co trén 300 cay/ha,
cao trén 50 cm)

(2) Tiéu chi thanh rimg phai ddm bao mat do
tang cAy tai sinh muyc dich (ctia nhiing cay tai
sinh ¢ Hyn > 0,5 m) N > 500 cay/ha. (Theo
Diéu 4, Diéu 5 Théng tu sb 29/2018/TT-
BNNPTNT ngay 16/11/20180).

b) Xay dung bang tra cdc tiéu chi thanh rieng
theo thoi gian phuc hoi

S ndm bo héa duoc phuc hoi thanh rung theo
tiéu chi mat do va chiéu cao dugc suy dién tir
phuong trinh (3) va phuong trinh (4):

Mat do = 107,636 + 17,121*nam +

0,914*d6 xbp + 17,871*mun (3)
Chiéu cao binh quan = 0,016 + 0,201 *nam
+0,0035% d6 xop + 0,029*mun 4)

Thay mat do bang 500 ciy/ha vao vé trai
phuong trinh (3) va thay chiéu cao binh quan
bang 0,5 m vao vé trai phuong trinh (4) suy ra
duoc:

Theo tiéu chi mat do:

500 - (107,636+0,914*d¢ xdp+17,871*miin)
17,121 (5)

Theo ti€u chi chiéu cao binh quan:

n (nim)=

0,5 - (0,016+0,0035%d¢ x6p+0,029*min)
0,201

n (ndm)=

(6)

T 4 phuong trinh (3), (4), (5) va (6), két qua
xay dung bang tra xac dinh ti€u chi thanh rung
theo tiéu chi mat do va chiéu cao binh quan,
két qua duoc tong hop tai bang 7.

Ngoai hai tiéu chi vé mat do va chiéu cao
trung binh, theo Luat Lam nghiép sb
16/2017/QH14 con quy dinh rung dugc cong
nhan thanh rimg phai c6 d6 tan che tdi thiéu
0,1. Theo két qua diéu tra ngoai thyc dia cho
thy, s6 nam phuc héi sau CTNR du6i 5 nim
thi chua dap ung dugc tiéu chi vé do tan che
t6i thiéu 0,1 nén bang tra trong nghién ctru ndy
xay dung tir nam thu 6.
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Bang 7. Bang tra tiéu chi thanh rimg theo thoi gian phuc hoi

T';:;f":;‘“ Chi tiéu Gia tri
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
° Mat dd (cay/ha) 292 | 310 | 328 | 296 | 314 | 332 | 301 | 319 | 337 | 306 | 323 | 341
Chiéu cao binhquan (m)| 15 | 15|15 |15 |15 |15 |15 |15 | 15|15 |15 | 16
Do x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
! Mat dd (cay/ha) 309 | 327 | 345 | 313 | 331 | 349 | 318 | 336 | 354 | 323 | 341 | 358
Chiéu cao binh quan(m) | 1,7 | 1,7 | 1,7 |17 | 1,7 | 1,7 [ 1,7 | 1,7 | 1,7 | 1,7 | 1,7 | 1,8
Do x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
° Mat do (cay/ha) 326 | 344 | 362 | 331 | 348 | 366 | 335 | 353 | 371 | 340 | 358 | 375
Chiéu cao binhquan (m)| 1,9 | 19 [ 19 |19 |19 |19 19|19 |20|19 |19 ]| 20
Do x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
’ Mat db (cay/ha) 343 | 361 | 379 | 348 | 366 | 383 | 352 | 370 | 388 | 357 | 375 | 393
Chiéucaobinhquan (m) | 21 | 21 [ 21 [ 21|21 (|21 |21 |21]|22]|21]21]|22
Do xbp (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
10 Mat dd (cay/ha) 360 | 378 | 396 | 365 | 383 | 401 | 369 | 387 | 405 | 374 | 392 | 410
Chiéucaobinhquan (m) | 23 | 23 [ 23 |23 |23 (23 (23|23 |24]|23|23]|24
Do x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2 3 4 2 3 4 2 3 4 2 3 4
" Mat do (cay/ha) 377 | 395 | 413 | 382 | 400 | 418 | 387 | 404 | 422 | 391 | 409 | 427
Chiéu cao binhquan (m)| 25 | 25 | 25 | 25| 25|25 |25 | 25|26 |25 |25]| 26
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Th(:;f"]')a" Chi tiéu Gia tri
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2| 3| 4| 2|3 |4 |2 |3 |4|2]|3]|a4
" Mat do (cay/ha) 395 | 412 | 430 | 399 | 417 | 435 | 404 | 422 | 439 | 408 | 426 | 444
Chiducaobinhquan (m) | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 28 | 27 | 27 | 2.8
Do x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2 | 3|4 | 2|3 |4a|2]3|4]|2]3]4
A Mat do (cay/ha) 412 | 430 | 447 | 416 | 434 | 452 | 421 | 439 | 457 | 425 | 443 | 461
Chiéu cao binh quan (m) | 29 | 29 | 29 | 29 | 29 [ 29 | 29 | 29 | 30 | 29 | 29 | 30
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2 | 3|4 | 2|3 |4a|2]3|4]|2]3]4
b Mt do (cay/ha) 429 | 447 | 465 | 433 | 451 | 469 | 438 | 456 | 474 | 442 | 460 | 478
Chiéu cao binh quan (m) | 31 | 31 | 31|31 |31 |31 (31 ]31|32]|31]31]32
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2 | 3|4 | 2|3 |4a|2]3|4]|2]3]4
15 Mat do (cay/ha) 446 | 464 | 482 | 450 | 468 | 486 | 455 | 473 | 491 | 460 | 477 | 495
Chidu cao binh quan (m) | 33 | 33 | 33 |33 |33 |33 (33|33 |34|33]|33]|34
D6 xp (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2 | 3| 4| 2|3 |4 |2|3|4|2]|3]|4
° Mt do (cay/ha) 463 | 481 | 499 | 468 | 485 | 503 | 472 | 490 | 508 | 477 | 495 | 512
Chiéu cao binh quan (m) | 35 | 35 | 35 | 35 | 35 [ 35 |35 | 35|36 |35 |35 |36
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2| 3| 4| 2|3 |42 |3|4|2]|3]|a4
N Mt do (cay/ha) 480 | 498 | 516 | 485 | 503 | 520 | 489 | 507 | 525 | 494 | 512 | 530
Chidu cao binhquan (m) | 37 | 37 | 37 | 37 |37 |37 |37 |37 |38 |37 |37]|38
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Man (%) 2 | 3|4 | 2|3 |4a|2]3|4]|2]3]4
b Mat do (cay/ha) 497 | 515 | 533 | 502 | 520 | 538 | 506 | 524 | 542 | 511 | 529 | 547
Chiéu cao binh quan (m) | 39 | 39 | 39 | 39 |39 |39 |39 |39 |40|39]|39]|40
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Thoi gian Chi tiéu Gié tri
(na@m)
DO x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2|3 al2|3|4a]2|3]a|2]|3]as
19
Mat do (cay/ha) 514 | 532 | 550 | 519 | 537 | 555 | 524 | 541 | 559 | 528 | 546 | 564
Chidu cao binh quan (m) | 41 | 41 | 41 | 41 | 41 | 41 | 41 | 41| 42 | 41| 41 | 42
D6 x6p (%) 50 | 50 | 50 | 55 | 55 | 55 | 60 | 60 | 60 | 65 | 65 | 65
Mun (%) 2|3l a|2|3|4a]2|3|4]2]|3]a4
20
Mat do (cay/ha) 531 | 549 | 567 | 536 | 554 | 572 | 541 | 559 | 576 | 545 | 563 | 581
Chidu cao binh quan (m) | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 44 | 43 | 44 | 44

S6 liéu & bang 7 cho thay:

Tai nam tht 6: Véi @6 x5p bang 50% va min
bang 2% thi mét d6 1a 292 cay/ha va chiéu cao
trung binh 1a 1,5 m. Xét theo tiéu chi chidu cao
thi tai tubi 6 v6i d6 x6p bang 50% va min
bang 2% s& dugc cong nhan thanh rimg.

Tai ndm tha 16: V61 6 Xép béng 55% va mun
bang 4% thi mat d6 1a 503 cay/ha va chiéu cao
trung binh 1a 3,2 m. Nhu vay, xét theo ca hai
tiéu chi mat do va chiéu cao déu dat duoc tiéu
chuén thanh rimg.

T ndm thir 16 dén nam tht 18 van con ton
tai mot sd td hgp cac ti€u chi chua dugc
cong nhan thanh rung. Tu nam thu 19 tro di,
100% to hop cac tiéu chi déu duoc cong
nhan thanh ring.

Bang 7 ciing cho thdy, theo tiéu chi theo chiéu
cao thi s6 nam thanh rimg dén sém hon so véi
ti€u chi theo mat d9. Ngoai ra, khi mat d¢ tai
sinh dat N > 0.5 m) = 500 cay/ha thi 100% cac
OTC c¢6 tiéu chi vé chiéu cao binh quin déu
dat duogc trén 0,5 m.

Nhu vay, tir két qua trén, dé xuit nguyén tic
xac dinh tiéu chi thanh ring nhu sau:

(1) Dbi twgng dénh gia 1a cac cdy tai sinh c6
chiéu cao > 0,5 m
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(2) Mat do cay tai sinh N> 0,5 m) > 500 cay/ha.

Vi chiéu cao > 0,5 m 1a nhing cdy tai sinh da
khoe manh c6 thé thich nghi va canh tranh tdt
v6i didu kién moi trudng song. Pay 1a nhimg
cdy c6 thé phat trién thanh ting ciy cao. Mat
dd cua cay tai sinh ctia nhiing cdy tai sinh cé
chiéu cao > 0,5 m tir 500 cay/ha tr¢ 1én 1a dé
thoa man dugc cac quy dinh dugc cong nhan
la rimg vé& d6 tan che t6i thiéu va chiu cao
binh quan t4i thiéu.

Trong thyuc té, cac tinh chat ly, hoa cua dét va
thoi gian bd hdéa khac nhau gitta cac nuong
rdy, diéu nay dan dén thoi gian hoan thanh qua
trinh phuc hdi & dugc cong nhan 1a ring cia
chung khac nhau.

3.4.2. Gidi phdp ky thudt cho déi twong rirng
phuc héi sau CTNR

Mot s6 nhan t6 bén ngoai thuong tac dong dén
rimg phuc hoi sau CTNR nhu: chay rimg, chit
pha va chan tha gia stc. Tuy nhién, theo két
quéa phong vén can bo k§ thudt, truong ban va
chii nuong rdy két hop véi didu tra thyc té
ngoai hién truong cho thay, chua c6 OTC nao
trong thoi gian bé hdéa chiu anh hudng cua
chay rung, chi cé mot s6 it OTC chiu tac dong
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cua chan tha gia stc. Vi vay, trong nghién ctru
nay dé xuét bién phap k¥ thut nhu sau:

(1) Véi ddi twong nwong ray sau khi bo hoa da
dat mat do tai sinh Ny > 0,5 m) > 500 cay/ha thi
bién phap k¥ thuét 14 khoanh nuéi xtc tién tai
sinh tu nhién.

(2) Véi dbi twong nuwong rdy sau khi bo héa
chua dat mat d§ tai sinh Ny > o5 my) = 500
cay/ha thi bién phap k¥ thuit 1a khoanh nuoi
xuc tién tai sinh tu nhién c6 trong bd sung.

Theo Piéu 5, muc 1, chuong 2 cua Thong tu
sO 29/2018/TT-BNNPTNT ngay 16/11/2018
quy dinh céc bi¢n phap lam sinh, nghién ctru
dé xuat trong diéu kién dat trong, it bi suy
thodi, thoi gian CTNR ngén (khong qua 3 - 4
nam) dé nhanh phuc hdi tham thyc vét vu tién
chon céc loai cay nhu Tram tring, Gidi,... ddy
1a céc loai cdy c6 doi sdng dai, sinh truong
phat trién tot trong diéu kién dat sau CTNR.
Trong truong hop dat bi thoai héa manh, can
trong cac loai cdy tién phong ua sang, cai tao
dét true nhu cay keo. Dy 1a loai cdy sinh
truong nhanh, hé r& cé ndt sin ¢ tac dung
¢6 dinh dam cai tao dat rat tot. Sau do tréng
b6 sung hodc trong dudi tan mot s6 loai ban
dia wu thé nhu D¢, Gidi, Tram tréng, Lim
xet, Lat hoa,...

IV. KET LUAN

Trong nghién ciru nay da dwa ra mot sé dac
diém diéu tra 1am phan co ban va mot s6 chi
tiéu 1y héa tinh dat cia rumg phuc hdi sau
CTNR nhu sau:

V& cdu tric t6 thanh: Véi ca tAng cdy cao va
16p cdy tai sinh thi theo thdi gian phuc hoi
rimg, sb loai cdy trong OTC va trong CTTT
tang cdy cao c6 su thay ddi theo thoi gian. SO
luong loai cdy trong OTC va tham gia vao
CTTT cua ting cdy cao ting dan theo thoi gian
phuc hdi rimg.

Vé da dang loai cay: Co su khac biét vé mirc
d6 da dang loai theo timg giai doan phuc hoi
rimg, thoi gian phuc hoi rimg cang lau thi cac
gi4 tri vé da dang loai ciy cang cao.

Vé chu tric mat do: Mat do cua ting cdy cao
va tang cdy tai sinh déu ting dan theo thoi gian
phuc hdi rimg sau CTNR.

Vé chi tiéu ly héa tinh d4t cta rimg phuc hoi
sau CTNR: Mot s6 chi tiéu thé hién sy tang
theo s6 nam phuc hdi nhu d6 x6p, ham lwong
mun, s6 luong vi khuan tong sb trong dat. Cac
chi tiéu con lai chua thé hién o su tang, giam
theo s6 nam phuc hdi rimg.

Nghién ctru ciing dd xac dinh duge mdi quan
hé tuyén tinh giita mot s6 nhan t6 diéu tra co
ban cua rung phuc hdi sau CTNR véi mot sb
chi tiéu ly, héa tinh cta déat va thoi gian bo
héa. Cac nhan t6 anh hudng téi mat do cdy tai
sinh va chiéu cao binh quén cay téi sinh 1a s6
nam, mun (M%) va do x6p (P%).

Phuong trinh cy thé nhu sau:

Mat d6 = 107,636 + 17,121%nam + 0,914*d6
x6p + 17,871*muin

Chiéu cao binh quan = 0,016 + 0,201*nam +
0,0035*d6 xop + 0,029*mun

Két qua nghién ciru di xay dung duoc bang tra
céc tiéu chi thanh rimg theo thoi gian phuc hoi
thong qua tiéu chi mat do va chidu cao binh
quan duogc suy dién tir cac phuong trinh (3),

(4), (5) va (6).

Két qua nghién ctru di dé xuat hai nguyén tic
xac dinh tiéu chi thanh rimg la (1) d6i tuong
danh gia 1a nhiing cay tai sinh c¢6 H,, > 0,5 m va
(2) mat do cay tai sinh N> 0,5 m) > 500 cay/ha.
Nghién ctru dé xuét hai bién phap k¥ thuat 1a
khoanh nuéi xGc tién tai sinh tu nhién va
khoanh nudi xuc tién tai sinh ty nhién c6 tréng
bd sung dé nuong rdy sau bé hoa sém phat
trién thanh rimg.
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