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TOM TAT

Dé danh gia tac dong moi truong ciia rimg trong keo thudn lodi trude khai thac t6i tai nguyén dat va nudc, rimg
keo 7 tudi dién tich 2,5 ha tai xa Cao Ram, tinh Hoa Binh duoc chon dé nghién ctru. 03 6 ti€u chuén dién tich
500 m? duoc l4p tai chan - suon - dinh dé danh gia ciu trac ting ciy cao (mat do, duong kinh & chiéu cao ngang
nguc — DBH, chiéu cao vat ngon — Hvn), 30 6 dang ban 1 m? dé danh gia cac nhan tb thuc vat (tan che — TC,
tham twoi — TT, tham kho — TK) va dét (dung trong, ti trong, do xép, do ém), 15/30 6 duge chon dé do toc do
thim va 4 diém tai khe nu6c chay qua rimg duoc 14y miu phan tich chit luong. Két qua chinh cua nghién ctiu
cho thiy: (1) Rimg keo c6 cdu trac kha dong déu giita cac do cao v6i mat do 1450 cay/ha, DBH 14,7 cm va Hvn
12 10,5 m. Céc yéu t6 tan che, tham tuoi va tham muc déu cao va ddng déu giira cac diém. (2) Dat rimg giau hiru
co voi ham luvgng mun cao. X6i mon bé do 1a 1,4 mm, véi cuong do du bao la 3,98 mm/nam twong duong 53,1
tAn/ha/nam, dit x6i mon rat manh. Téc d6 thAm ban dAu 1a 15,54 mm/phut va dat 6n dinh & mirc 2,4 mm/phut tir
phiit thir 90 — 100. Lugng thdm tich lily cao nhat & sudn nui va diém phia Bic tai chan ndi. (3) Nong d6 cua hau
hét cac chi tiéu chat lugng nude déu thap, tuy nhién tong lugng chit ran lo limg (TSS) tai diém 2 cao gip 3 lan
quy chuén nuée Bl (tudi tidu) theo QCVNO08:2015/BTNMT. Céc yéu té thuc vat (TC, TT, TK) ti 1& nghich v&i
X061 mon va ti 18 thudn v6i thAm 1a co sé dé dé xuit cac giai phap giam x6i mon va tang kha nang thAm cia rimg.

Tir khéa: Chét lwgng nuwéc, khi ning thAm, rirng trong keo, tic dong méi trudong, x6i mon.

1. PAT VAN DE

Tir thé ky 20, mo hinh ring trong Keo da tro
nén pho bién & Viét Nam voi dién tich ring Keo
va Bach dan chiém 70% dién tich rimg trong boi
téc do sinh truong nhanh, chu ky kinh doanh
ngin va chi phi ban dau thdp (Nghia, 2003;
Tuan, 2013). Theo Trung tdim Khuyén nong
Qudc gia, cady Keo c6 dic tinh sinh truéng
nhanh vé dudng kinh, chiéu cao va hinh khdi
(than cay thiang, canh nhanh nho, sinh trudng va
phat trién tét), bién d6 sinh thai rong (duoc
trong & nhidu ving sinh thai), kha ning chéng
chiu sau bénh hai tét, c6 kha ning thich ing véi
nhiéu diéu kién 1ap dia va cac loai dat khac
nhau. Cho dén nay d3 c6 nhiéu nghién ctru khoa
hoc vé rimg trong Keo dugc thuc hién. Cac két
quéa nghién ctru cho thiy ¢ lira tudi cdy non,
rimg trong Keo c6 nguy co x6i mon cao hon do
thiéu su che phu cua tham thuc vat (Diing va
cong su, 2019; Casermeiro et al., 2004) va céac
tac dong tir qué trinh xwr ly thuc bi, rung Keo
cang 16n tudi cang c6 kha ning bao vé dat tot
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hon (Kabiri et al., 2015). Tuy nhién, vi¢c nghién
ctru dénh gia nhitmg yéu t6 anh huéng nhu do
tan che, ty 1€ che phu, vat roi rung dén dong
chay bé miat hay x6i mon cua rimg trong Keo
thuan loai hay danh gia kha ning bao vé dét ctia
rimg trong Keo van con han ché. Nghién ctru
cua Quynh va cong su, 1996 da xac dinh dugc
anh hudng cua tham thuc vat rung, cady nong
nghiép, tham co dén kha ning x6i mon song két
qua nay dugc thuc hi¢n trén diéu kién thuc dia
c6 sy khic biét 16n vé dic diém dat, do doc,
dang dia hinhva luong mua. Vi viy, sy anh
hudng cia rimg Keo thuan loai dén sy phat sinh
tac dong td1 moi truong chua duoc lam ro.

Hoa Binh 13 m6t tinh mién nai ndm & phia
Tay Bic cta Viét Nam véi dia hinh d6i nti ddc,
luong mua hang nam 16n, dong chay mat va xoi
mon 14 hai van dé nghiém trong trong viéc quan
1y tai nguyén dat va nudc. Binh quan dat mat bi
x61 mon mat 1a 84,6 tAn/ha/ndm (Baohoabinh.com,
2012). Bé giai quyét van dé nay, S6 KH-CN va
Trung tam Dia moi truong tinh Hoa Binh da
thuc hién cac du an tréng rung Keo thuén loai
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dé phu xanh dit trong ddi troc tai ving dau
ngudn huyén Luong Son. Theo théng ké cua
UBND huyé¢n Luong Son nam 2016, 92% dién
tich rimg trong tai dia ban 1a gidng Keo tai
twong. Tuy nhién do loi ich kinh té, chu ky trong
Keo ngin han (7 nim) duoc hau hét cac ho gia
dinh va cong ty 1am nghiép ap dung. Trén thuc
té, cac nghién ctru vé tac dong moi truong cia
rimg trong Keo ngin han con han ché. Cau hoi
duoc dat ra la: Rung tréng Keo thuan loai hién
nay c6 tac dong nhu thé ndo t6i tai nguyén dat
va nudc dic biét 1a giai doan trude khai thac?
Dé giai quyét van dé néu trén, nghién ciru “Téac
dong méi trudng cua rimg trong Keo thuan loai
trude khai thac: Truong hop nghién clru tai
huyén Luong Son, tinh Hoa Binh” da dugc thuc
hién nhiam dua ra nhan dinh khoa hoc cho van
dé con ton tai.
2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ctru

Nghién ctru duogc tién hanh tai x6m Cao, xa

Cao Ram, huyén Luong Son, tinh Hoa Binh. Vi
tri ndy nam & phia Pong Béc huyén Luong Son,
v6i toa do 20°48'26.9" Bic, 105°30'40.1" Pong
(Hinh 1). Xa Cao Ram c6 dién tich tu nhién la
75,67 km?, dan sb nam 2018 1a 10.082 ngudi,
mat do dan sb dat 133 nguoi/km. Noi day thudc
ving trung du mién nai phia Bic Viét Nam nén
c6 dia hinh rat phong pht, da dang. Dia hinh nti
thp c6 d6 cao tir 200 — 400 m so v6i muc nudc
bién, dugc ciu tao tir d4 voi va tram tich. Vi la
vung trung du noi chuyén tiép giita dong bang
va ddi nui nén khi hau Lwong Son mang dic
trung khi hau cta vung nhi¢t déi gié mua. Nhiét
do binh quan héng nam tur 22,9 — 23,3°C véi
lvong mua trung binh tir 1.520,7 dén 2.255,6
mm/nim. Hé théng song sudi tai ddy phan bd
tuong ddi dong déu c6 kha nang tiéu thoat nudc
tdt, rat thuan loi cho viéc xay dung céc hd chia
str dung chdng 1ii va két hop voi tudi tiéu, phuc
vu san xuat néng - 1am nghiép.
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Hinh 1. Vi tri khu vuc nghién ciru

2.2. Phuong phap nghién ciru
2.2.1. Thu thap $6 liéu

Rimg Keo duoc chon dé diéu tra 1a rimng 7
tudi c6 dién tich 2,5 ha nam tai xom Cao, xa Cao
Réam, huyén Luong Son, tinh Hoa Binh. B§ cao
trung binh ciia khu vyc nghién ciu nam trong
khoang tir 62 — 124 m so véi myc nudc bién. Do
déc trung binh khoang 35,47 d6. Viéc danh gia

tac dong moi trudng ciia rimg trong Keo thuan
loai giai doan trude khai thac dua trén 2 quy
trinh 1a (1) Panh giad anh hudng téi tai nguyén
dat: x6i mon, do thAm, tinh chat dat theo do cao
(Vi tri tir 1-10: chan, 11-20: suon, 21-30: dinh)
(Hinh 2) va (2) Panh gia chit lugng nudc mat
tai khe nudc chay qua ring Keo.
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Hinh 2. Ban do cac vi tri nghién ctru va lay mau

Pdnh gid ddc diém cdu triic va sinh truéng
cua rung

03 6 tiéu chuan voi dién tich 500 m? (25 x 20
m) da dugc 1ap theo d6 cao 62 m — 87 m — 122
m tuong Ung vdi cac vi tri chan — suon — dinh
(Hinh 2). Trén mdi 6 tiéu chuan tién hanh diéu
tra cac chi tiéu ciu tric ting cdy cao bao gdm
duong kinh ngang nguc (DBH) va chiéu cao vut
ngon (Hvn). Hvn dugc xac dinh bang thudce do
cao Blumleiss. Trir luong gb dugc tinh bang
cong thire: Trit luong M (m?/ha):

M =G x Hx f (m*ha) (1)

Trong do:

G: tong tiét dién ngang (m*/ha);

H: chiéu cao trung binh (m);

f: hinh sé (lay f = 0,5) (Trin Quang Bao,
2019)

Bén canh d6, 1ap 30 6 dang ban dién tich 1 m?
ngau nhién tai cac vi tri chan, suon dinh nham
diéu tra cac chi tiéu tan che, che phu tham tuoi,
tham muc (Hinh 2). Tai mdi 6, thu gom toan bd
cay bui va vat roi rung trén mat dét dé tinh sinh
khéi tham tuoi va tham khd.

Pdnh gid dic diém tinh chdt dat

Lan luot tai mdi 6 dang ban, may do duoc su
dung dé do do am va pH dat truc tiép. Sau do,

cic mau dat & tﬁng mat tai cung 6 s€ duogc thu
thap dé phan tich cac chi tiéu Iy — hoa. Cac miu
dat sau khi thu thap dugc bao quan bang tai zip
c6 danh diu nhdn dan va duoc phan tich tai
phong thi nghiém. Cac chi tiéu vat 1y cua dat
bao g@)m: dung trong, ty trong, do xép va do am;
cac chi tiéu hoa hoc bao gdbm: ham luong chat
hitu co, ham lugng cacbon hitu co, phdt pho va
nito tong sb.

Phwong phdp nghién citu tinh tham miedc
ciia dat

bé d@)ng nhét vé diéu kién moi truong, chon
ngau nhién 15/30 6 dang ban 1a vi tri do kha
ning thAm nudc cta dat, phan bd déu theo ba
khu vuc chan, suon, dinh. Tai 15 vi tri duogc
chon, vong kép do thdm duoc st dung dé do
tdc do thdm nudc cua dat trong vong 100 phat.
Vong trong c6 dudng kinh 20 cm, vong ngoai
c6 duong kinh 25 cm, phan phia dudi tiép xuc
v6i dit duoc mai sic dé dé dang dung bua cb
dinh 2 vong sau dudi dat. Vong trong cim mot
chiéc dinh cao 5 cm. Dung dng dong c6 chia
vach lién tuc d6 nudc vao vong trong va ghi lai
thé tich nude thém vao mdi phat. 6 nude vao
vong ngoai dé giam sai s6 thé tich thim vong
trong.
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Hinh 3. Mb ta b tri thi nghiém do thim

Phwong phap nghién ciru xoi mon

Tai mdi 6 dang ban, bé day 16p dit x6i mon
dugc do bang phuong phap do bé d5. Tam ludi
v6i dién tich mbi 6 1a 25 cm? (5 x 5 cm) duogc
chia nhé thanh 400 6 vuéng dat vao ODB. Dung
thude ké do su chénh Iéch gitra d cao cua cac

bé do (da, soi, vat roi 1a rung, tham tuoi) so voi
mit bang dt xung quanh. Su chénh 1éch nay thé
hién luong d4t x6i mon vi thiéu su che chin cua
céc bé d& (Hinh 4). Két qua x6i mon bé da l1a
gia tri trung binh do tai 400 6 vuong.

Bé mit ‘/E:"—‘ Dal soil vt
datcii N\ = | roirung
_____ _E_ - -
Bé mit Ll :E Xoi mon
dit méi N ™ héde
= -\_'"'“"‘--_._____..
Mo ta phuong phap do x61 mon bé d&

Hinh 4. M6 ta phwong phap do x6i mon bé d&

Nghién curu dp dung cong thuc du bao x6i
mon dat dudi rimg cua Vuong Vian Quynh va
cong su (1996, 1997, 1999) dé danh gia kha
ning bao vé dat, chdng x6i mon cho cac mé hinh
rimg trong Keo thuan loai & ving dau ngudn.
Phuong trinh dy bao:

2.31 X107 %Ka?

d (mm/nim) = ——
( ) (o —+CP+TM)2X
m

2)
Trong do:

d la cuong do x61 mon (mm/ndm);

o 12 do déc mit dat (do);

H 1a chiéu cao tang cdy cao (m);

TM 13 d6 che phu cia 16p tham kho trén mit dat;

CP 1a d¢ che phu cua lop tham tuoi,

X 1a d6 x6p cua 16p dat mat, trén dia hinh dat
dbc X thuong khong vuot qua 0,75;

TC 1a tan che tAng ciy gd;

K 1 chi s6 x6i mon ctia mua, hay dai lugng
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phan anh ning lyc gay x6i mon dat cia mua.

Luong dit x6i mon duge quy ddi sang don vi
tan/ha/ndm theo cong thirc sau:
M = b9 day x6i mon x Dung trong x Dién tich (3)

Két qua nay duoc so sanh véi TCVN
5299:2009 dé xac dinh cap d6 va tinh trang
x61 mon.

Pdnh gid chat lwong mede

Ddi vai cac chi tiéu vé chét lugng nude, cac
mau nudc mit tai 4 vi tri: 1 diém trude khi dong
nude chay vao rimg, 2 diém trong khu vuc rimg
nghién ctru, 1 diém sau khi dong chay ra khoi
rimg. Cac chi tiéu chét lugng nude duge phan
tich tai phong thi nghiém bao gém: pH, TSS,
COD, Nito va Photpho tong s6. Quy trinh 14y
méu va phan tich thyc hién theo quy dinh lay

mau va phuong phap phan tich cia Bo Tai
nguyén va Moi truong. 3 chi tiéu pH, TSS va
COD duogc so sanh véi QCVN 08 cua B
TN&MT vé nude mit cho loai Bl (nudc phuc
vu tudi tiéu).
2.2.2. Xur li 56 liéu

S liéu sau khi thu thap duoc xur 1y, tinh toan
va 1ap biéu d6 trén phan mém Excel va SPSS.
Bén canh do, ma tran tuong quan gitra x61 mon
va tbe do thAm véi cac tinh chat dat va thuc vat
duoc xdy dung trén Rstudio. Phan mém
ArcMap dugc st dung dé 1ap ban dd khu vue
nghién ciru va ban d6 noi suy tinh thim cua dat.
3. KET QUA NGHIEN CUU
3.1. Pic diém ciu tric va sinh truéng cia
rirng trong Keo 7 tudi

Baing 1. Thong ké mé ta ve dieu tra cau tric tang ciy cao

- Che

Mitds DBH Hwm ¥ qc png Che SKT  SKK  SKK

(ciyha) (em) (m) "8 (o) pr PR TT  TL o TK

(m3/ha) %) TK (tan/ha) (tan/ha) (tan/ha)

(1]

Tl;”;lf 1480 15,10 10,60 4035 17.81 71,90 1,09 073 321

%‘: 206 11,8 613 2606 85 1,70 134 4,96

Chan — Cyc 78 8 B 47 g5 ss 0,50 028 1,66
tieu
bo

léch 4 08 1556 559 10,12 043 032 1,24
chuén

Tbrﬁllilg 1400 14,70 10,40 3935 18,43 70,55 126 079 3,04

%‘; 205 11,8 5421 2576 825 1,70 109 456

Suon - Cuc 82 9 2P 175 136 59 080 053 154
tieu
bo

léch 37 08 11,14 3,75 758 029 019 096
chuén

Tbrﬁllilg 1460 144 105 39,58 18,41 69,15 128 074 3,07

%‘:f 205 11,8 543 23,1 80 1,65 109 543

Binh  Cyc 77 8 2% 2315 1285 60 070 032 155
tieu
bo

léch 35 09 10,63 336 7.87 034 022 1,14
chuén
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Pic diém céu trac ting cdy cao tai rimg Keo
7 tubi khong c6 sy chénh 1éch qua 16n vé mat
do, duong kinh ngang nguc va chiéu cao vut
ngon theo vi tri khong gian chan-suon-dinh.
Mat do cay trung binh trong khu vuc nghién ctru
khoang tir 1400 dén 1480 cdy/ha. Puong kinh
ngang nguc tai cac 6 chan, suon, dinh lan luot
1a 15,1; 14,7 va 14,4 cm. Chiéu cao vut ngon
ctia cdy trong lam phan kha dong déu khoang
10,5 m (Bang 1). Mac du khong c6 sy khac biét
qua 16n vé duong kinh tuy nhién ta c6 thé dé
dang théy duoc Keo tai khu vuc chan nii cho
trit lugng gd cao hon khu vuc dinh va suon. Trir
luong g6 tai 3 diém chan, suon, dinh 1an luot 1a
28,28; 25,23 va 25,25 m*/ha.

Do tan che trung binh cua rung Keo la
39,76% va c6 su khac biét gilra cac vi tri khong
gian chan, suon, dinh. B tan che trung binh &
chan va suon ndi gan bang nhau khoang 40%,
con sd ndy cho vi tri dinh ndi thap hon khoang
gan 1%. Ti 1& che phu tham tuoi va tham kho &
ca 3 vi tri déu khong c6 su chénh I¢ch 16n véi
gid tri trung binh 13 18,22 va 70,53% (Bang 1).
Ti 1€ nay ¢ chan nli cao hon 2 vi tri con lai.

Nhin chung, sinh khéi ctia tham twoi va tham
kho c6 su khac biét gitra cac vi tri. Sinh khdi
tuoi cta tham tuoi tai vi tri dinh ndi cao nhat 1a

1,28 tan/ha nhung sinh khéi kho tham tuoi tai
day lai chi dat 0,74 tan/ha it hon sinh khéi kho
tai suon ndi 0,5 tAn. Tai chan nai, mic du sinh
khéi twoi va kho cta tham tuoi it nhat (1,19 va
0,73 tn/ha), sinh khéi ctia tham kho lai 16n nhat
trong 3 vi tri voi gia tri 3,21 tan/ha. Gia tri nay
& sudn va dinh 1an luot 1a 3,04 va 3,07 tin/ha
(Bang 1).
3.2. DPic diém tinh chit dit rimg

Tinh chdt vit Iy

Dung trong cua dat tai khu vuc nghién ctru
khoang 1,34 g/ml, gia tri trung binh nay khong
coO su khéc biét qué 16n tai 3 vi tri chan, suon
dinh. Gia tri dung trong 16n nhit 1a 1,49 g/ml
thuoc khu vuc chan ndi. Dung trong 1a yéu t6
dac trung cho muc d§ nén chdt cua dat, nd phu
thudc vao thanh phan khoang vat, thanh phéan co
gidi, ham lugng mun, két cau dat. Ty trong cia
dét rimg nam trong khoang 2,41 — 2,57 g/ml.
MGdi loai dit va trong cac tang dat khac nhau thi
gia tri cuia d6 xdp ciing khac nhau 13 do: thanh
phan khoang vat, thanh phan co gidi, ham luong
chat hitu co, bién phap k¥ thuat canh tac khong
giébng nhau. P xbp cla dat nam trong khoang
45,86 — 47,04% tang dan tir dinh xubng chan. Do
am trung binh cta dét rung tai 3 vi tri chan, suon,
dinh 1an luot 1a 5,83; 6,40; 5,71% (Bang 2).

Bang 2. Thong ké mé ta tinh chét vat Iy cia dat

Py doc  Pocao Dung trong Ty trong Do xép Do am H
) (m) (g/ml) (g/ml) (%) (%) P

Trung binh 34,40 64,60 1,33 2,41 47,04 5,83 5,98

Chan Cuc d"g}i 36,00 85,00 1,49 2,62 57,61 8,00 6,30
Cuc tiéu 28,00 62,00 1,19 2,15 38,78 3,50 5,50

Do 1éch chuan 2,79 10,05 0,10 0,14 5,78 1,73 0,26

Trung binh 31,00 87,80 1,34 2,50 46,04 6,40 6,04

Suon Cuc d@}i 35,00 92,00 1,46 2,56 50,77 8,00 6,30
Cuc ti€u 28,00 85,00 1,22 2,39 39,22 4,50 5,80

Do léch chuin 2,05 2,30 0,08 0,05 3,65 1,26 0,19

Trung binh 41,00 120,70 1,34 2,57 45,86 5,71 6,17

Dinh Cuc d"g}i 43,00 124,00 1,44 2,84 51,23 7,50 6,50
Cuc ticu 39,00 110,00 1,21 2,44 39,45 4,00 5,90

Do léch chuan 1,56 4,00 0,08 0,12 3,58 1,21 0,22

Tinh chdt héa hoc

pH trung binh ciia dat tai khu vuc nghién ctru
1a 6 (Bang 3). Ham luong mun trong dat dudi
tan rimg Keo lai dao dong tir 4,63 — 5,70%, dat

gidu hitu co so sanh theo chi tiéu phan cap danh
gid ham luong chit hitu co trong dit cua
Siderius, 1992. Ham lugng mun cao nhét & vi tri
suon nui. Ham lugng cacbon hiru co trung binh
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trong dat 12 2,91%, cao nhat tai suon nui (3,3%).
Ham luong trung binh photpho tong sb trong dat
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nam trong khoang 0,96 — 1,28%, khong c6 su
chénh 1€ch 16n gitra cac vi tri (Hinh 5a).
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Hinh 5. (a) Ham lwgng Cacbon hiru co (OC%), Min (OM%), Photpho tong sé (P%);
(b) Ham lwong Nito tong sé (mg/ 100 g dit)

Dam 14 nguyén t6 c6 vai trd quan trong nhat
d6i v6i sinh truong va phat trién cua thyc vat.
Qua trinh amon héa dién ra manh hon qua trinh
nitrat hoa nén dam dé& tiéu trong dat hinh thanh
chi yéu duéi dang NHs". Ham luong Nito
tong s dao dong trong khoang 363,65 —
408,33 mg/100 g dat vai gia tri trung binh 1a
384,48 mg/100 g dat, giam dan tir chan 1én dinh
(Hinh 5b).

Kha ndng tham nwée cia ddt

Nhin chung, quy lut thim & cac diém déu

gidng nhau, thim nhanh trong nhiing phut dau
sau d6 giam dan cho dén khi tbc do thAm 6n
dinh. Gi4 tri trung binh thAm ban dau va thim
on dinh tai céc vi tri chan, suon, dinh khong c6
su chénh léch nhiéu. Tdc do thAm ban dau dao
dong trong khoang 15,48 — 15,64 mm/phut, toc
d6 thim 6n dinh trung binh & ca 3 vi tri do cao
142,41 mm/phit. Tdc d6 tham trung binh & ca 3
vi tri déu tudn theo quy luat, tdc d6 ban du cao
s€ giam dan va dat téc do 6n dinh tir phut thtr 90
dén 100 (Hinh 6).

20
-a-
16 +
------ Chan-TB
12 = = Suon-TB
Pinh-TB

Iy
L
+

........... Suon-1 Suon-2 C
16 | - -~ Suon-3 Suon-4
........... Suon-5

Téc dd thAm (mm/phiit)

0 t t t t t t t t t

~Pinh-1 -~ - Pinh-2 -~ - Pinh-3 -d-
Pinh -4 - Dinh -5

1 10 20 30 40 50 60 70 80 90

100 1 10 20 30 40 50 60 70 80 90 100

Thoi gian (phut)

Hinh 6. Téc dd thim (a) trung binh va tai céc vi tri (b) chan, (¢) suon, (d) dinh nai
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Nhin chung, luwgng thdm tich lity ctia khu vuc
sudn ndi 14 cao nhat, chan nui 13 thip nhat. Tong
luong tham tich Iy tai chan, suon, dinh lan luot
la 441,04; 464,42 va 456,36 mm (Hinh 7d).

Téng lugng tham tich liy trong 1 gid (1h) tai
3 vi tri 1an lwot 1 327,36; 349,02 va 335,86 mm
(Hinh 11d). Dya theo ban d6 noi suy cho cac
thong s6 toc do thAm ban dau, tdc d6 thAm 6n
dinh va tich iy thdm 1h, cac khu vuc c6 mau

dam s& c6 gid tri cao, mau nhat 13 gia tri thap.
Cac khu vuc chan, suon, dinh dugc chia theo
cap do cao theo duong dong mirc. Toc d6 thim
ban du va 6n dinh cao nhét tai diém 2 diém phia
Bic cua chan ndi va sudn nai. Pay ciing 1a khu
vuc ¢o tich lily thdm cao nhit. Khu vuc phia
DPo6ng Nam phan chan nai co toc do tham va
luong tich lity it nhat. Day 1a diém dau ra cta
khe nudc (Hinh 7a, b, c).

(X

------------- reeerpbal

-a-

N i

Tich Iy thim (mm)

300

e (hiin ==—Syim =Pinh

200 4

100

-d-

1 0 20 30 40 5 680 70 &0 90 100
Thdi gian (phuat)

Hinh 7. Bin d ndi suy (a) Toc d thim ban dau, (b) Téc dd tham 6n dinh, (c) Tham tich liy 1h,
(d) Tich liity thAm theo thoi gian

So sanh luong tham tich lity 1h tai cac ring
Keo theo do tudi va theo nim thiy rang luong
thAm cua rimg Keo 7 tudi dugc nghién ctru &
muc trung binh ¢ mic 337,41 mm/h. Luong

thAm nay cao hon rimg Théng thuan loai (323
mm/h), tuy nhién né thip hon rimg hén giao
Thong — Keo va Keo — Bach dan.

Thong - Keo (2018) ] 434
Keo - Bach dan | ] 360
Keo 7 tudi (2022) | ] 337.41
Thong (2018) | ] 323
Keo 5 tudi 2019 ] ] 310
Co ] | 278
0 160 260 360 460 500

Tich lily thAm 1h (mm)

Hinh 8. So sanh tich liiy tham 1h tai cac rirng va cac diéu Kién khac nhau

(Ngué‘n: Hoa et al., 2020)
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Xoi mon do theo phuwong phap bé do

X6i mon dugc do bang phuong phap bé do
tai khu vyc nghién ctu c6 gia tri trung binh la
1,40 mm. Con s6 nay khong chénh léch qua 1on
gilra cac diém chan, suon, dinh. X6i mon cao
nhét & suon ndi 1a 1,45 mm, thép nhét tai chan
nui 1a 1,32 mm. Cudng d x61 mon du bao trung
binh 12 3,98 mm/nam. O cac d6 cao khac nhau,

gia tri x61 mon du bao khac nhau. Pinh nui c6
x6i mon du bao cao nhét 1 5,18 mm/nam, sudn
nui la thép nhét véi 2,88 mm/nam. Xo6i mon du
béo & chan nui la 3,60 mm/nam. Khéi luong x061
mon du bédo trung binh tai chan suon dinh theo
nam lan luot 14 49,47; 39,23 va 70,59 tAn/ha/nam.
Luong x6i mon trung binh 13 53,1 tan/ha/nim &
murc d6 x6i mon rat manh (Bang 3).

Bang 3. Théng ké mé ti x6i mon bé d& va x6i mon duw bao va so sanh véi TCVN 5299:2009

X06i mon X6i mon dwbso X6i mon dwebdo Céip dd Tinh trang
bé dé (mm) (mm/nam) (tAn/ha/nim) x6i mon  x6i mon
Trung binh 1,32 3,60 49 47
Chén Cuc d'ai 2,53 6,94 103,23 v X61i mon
Cuc ti€u 0,16 1,59 18,90 manh
D§ 1€ch chuén 0,62 1,58 24,87
Trung binh 1,45 2,88 39,23
Suon Cuc dgi 2,69 4,44 63,39 v X61i mon
Cuc ti€u 0,44 1,36 16,59 manh
D§ 1€ch chuén 0,73 1,06 16,29
Trung binh 1,42 5,18 70,59
Binh Cuc d.%i 2,54 8,59 123,46 v X061 mon
Cuyc tiéu 0,42 3,08 37,18 rat manh
D¢ 1€ch chuén 0,66 1,88 29,41

3.3. Chit lwong nuwéc mit

Do pH cta nudc mat tai cac vi tri 1a nhu nhau
1a 5,82, mic du né nam trong ngudng an toan
nhung gia tri nay sat véi gia tri cuc tiéu cho phép
cia QCVN 08 Bo TN&MT. Diém 1 & vi tri
trude khi chay vao ring Keo ¢6 ham lugng TSS
1a 64 mg/1 cao hon ngudng cho phép cia QCVN
08 (50 mg/l). Tai diém 2 & vi tri trong rimg Keo,
ham luong TSS cao nhat 1a 146 mg/l vugt gan

gap 3 1an ngudng cho phép theo QCVN 08. Tuy
nhién sau khi chay ra khéi ring, ham lugng nay
rat nho, gan nhu khong c6. Nhu cau oxy hoa hoc
(COD) cua nudc mit tai tit ca cac diém dao
dong trong khoang 2,65 — 2,80 mg/l ndm trong
ngudng cho phép. Nito téng sb chi phat hién &
2/4 mau nude va khong phat hién photpho tong
s trong ca 4 mau (Bang 4).

Bang 4. Chit lwgng nwéc mit

Piém pH (lTng/Sl) (?n Cg)}?) N tong sb P tong sb
1 5,82 64 2,65 5,6 KPH
2 5,85 146 2,65 8,406 KPH
3 5,88 2 2,85 KPH KPH
4 5,82 1 2,80 KPH KPH
QCVN 08 -
MT:2015/BTNMT 5,5-9,0 50 30

B1 — Nudc tudi tiéu

KPH: khong phat hién

4. THAO LUAN
4.1. Twong quan thAm va x6i mon véi cac dic
diém dia hinh

Nhin chung, cac chi s6 thAm nhu tc d6 thAm
ban dau, toc d6 thAm 6n dinh, tich liy thim 1h
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va x6i mon co trong quan thip véi cac dic diém
dia hinh nhu d6 déc va do cao voi gid tri R<025.
Thim va x6i mon co twong quan manh va
nghich bién véi nhau (R = 0,7) (Hinh 9). Piéu
nay co thé duogc giai thich bang vong tudn hoan
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nudc, khi mua roi xuong, lugng nude tham vao
dat cang 16n thi luong nudc mat cang nhd. Tu

d6 dan dén x6i mon ciing it di khi luong nudc
tham cao.

: (1) Tée d6 tham ban ddu va én dinh

(2) Toe d6 tham ban dau va tich lay

13 18

(3) Toe do tham ban dau va xo1 mon

(4) Toe dd tham ban dau va dd cao

(5) Tde do tham ban dau va do dée

(6) Toée do thaim 6n dinh va tich Iy
(7) Toe do tham 6n dinh va x61 mon

300 400

(8) Toe dé tham 6n dinh va do cao
(9) Toe do tham on dinh va do doce

(10)Tich liy tham Lh va x6i mon
(1 DHTich Ity tham 1h va do cao

60 90

21 24 27 1.0 20 30 38 42
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(12)Tich Ity tham 1h va do6 déc
(13)X61 mon va do cao
(14 Xo1 mon va do doc

Hinh 9. Twong quan thim va x6i mon véi cac dic diém dia hinh

4.2. Twong quan thim véi cac dic diém thue
vét va tinh chat dit

Nhin chung, ca 3 dai lugng tdc dd thAm ban
dau, tbc d6 thim 6n dinh va luong tham tich liy
1h déu c6 chung dic diém twong quan 1a ti 18
thuén v&i ca ba yéu td thuc vat: do tan che, che
phii tham tuoi va tham kho. Téc d6 thdm ban
dau c6 trong quan trung binh véi ca 3 chi s6 vé
che phu, gia tri R dao dong trong khoang 0,63 —
0,74, twong quan manh nhat v6i do tan che.
Diéu nay tuong tu voi tdc do thAm 6n dinh, R
tuong quan véi tan che, tham tuoi va tham kho
lan luot 12 0,7; 0,57; 0,56. Luong tham tich lity
c6 twong quan cao nhét voi tham tuoi (R = 0,74)
(Hinh 10). C6 thé thiy rang, trong cac yéu td
thyc vat, thim phu thudc nhidu hon vao do tan
che va che phu tham tuoi. P9 tan che thé hién
cho phan tram che phu cta tan. D6 tan che cang
cao, di¢n tich tan cay cang 1én giip ngan can luc

roi va lwong mua truc tiép xudng dét, giam dong
chay mat, ting kha nang tham. Bén canh d6, do
che phu tham tuoi lam ting d6 tham dét cua
nuée do tao nhiéu 16 hong tir bo ré. Pay ciing 1a
nhan t6 dé dua ra cac dé xuat giup ting tinh
thim ctia dat rimg trong Keo thuan loai.

Dbi véi su twong quan ciia kha ning tham véi
cac nhan to dat, tham ti 1& nghich véi dung trong
va d6 am, ti 18 thuan véi ti trong va do xbp. Toc
d6 thdm ban dau, 6n dinh va luong tich liy 1h
tuong quan manh cung chiéu véi d6 xop véi gia
tri R 1an luot 13 0,76; 0,72 va 0,70. Khi d6 xbp
cao, cac 10 héng trong dat nhiéu tao diéu kién
cho dat thAm nhiéu nudc hon. Nguoc lai, khi do
4m trong dat cao, luong nude thim s& giam di
boi trong cac 16 hong dd cé sin cac phan tir
nuée, luong nudce can dé dat téc do 6n dinh it
hon. Do vay tich lily thdm ti 1& nghich v&i d6 4am
v6i R = 0,85 (Hinh 11).

21 24 27 20 40 60 60 70 80
L e LU (1) Tée d6 thaim ban dau va do tan che
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o . [] i 5 ¥
_ m|ﬁ | 0.56 ‘ ‘ 0.70 ‘ ‘ 0.57 ‘ ‘ 0.56 I (3) Toe d6 tham ban dau va che phu tham
i : khé
ey ; 4) Toe do tham on dinh va do tan che
1 e ) (o7 ] o7 ] [ 5. Ty i s
LC:'_‘?1 l é?i 0.71 0.74 0.59 § (5) Téc d6 thim on dinh va che phu tham

* 1] [ ] L] [ow |
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(6) Toe dé tham 6n dinh va che phu tham
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I

Hinh 10. Twong quan giira téc d9 thAm ban diu, téc d9 thim 6n dinh va tich lily thAm 1h
v6i cac nhén t6 thue vat
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Hinh 11. Twong quan giira toc do thim ban dau, toc dg thAm 6n dinh va tich liiy thAm 1h véi cac
nhan t6 dit

4.3. Twong quan x6i mon véi cac dic diém
thire vt va tinh chit dat

X061 mon c6 tuong quan manh va ti 1¢ nghich
v6i tat ca cac nhan td thuc vat. Xoi mon ti 18
nghich véi dd tan che voi gia tri R cao nhét 1a
0,92, gia tri nay véi che phu tham tuoi va tham
kho 1an luot 13 0,86 va 0,87 (Hinh 12). Khi nudc
mua xuéng, tan cdy ngan can giot roi thang, mot
phan chuyén thanh dong chay qua than, mot
phan bi tan giir lai. Khi nudc mua xudng, tan
cdy lam giam lyc roi tw do ciia nudc, 1am dat it
bi boc tach, gidm x61 mon. Bén canh do, tham
tuoi va tham kho cling c6 tdc dung ngan chan
x61 mon boi 16p phu cua thye vat va vat roi rung.

20 30 40 0 &0 60 65 70 75 B0 85

Pay 1a nhan té can duoc dua ra giai phap quan
1y dé giam luwong x6i mon.

Déi véi twong quan gitra x6i mon va cac nhan
t6 dat, hinh 12 cho thay sy twong quan manh véi
céc nhan t6 dung trong, ti trong va do xép, hau
nhu khong c6 twong quan voi dé am (R =0,15).
X6i mon ti 18 thuan véi dung trong cia dat véi
hé sb R =0,95. X6i mon ti 1& nghich véi ti trong
va do xp cua dit voi R 1an luot 13 0,86 va 0,95
(Hinh 12). Tuy c¢6 sy twong quan cao vdi cac
nhan t6 dat nhung day 1a mot nhan té kho quan
ly, dac biét 1a dung trong va ti trong. Boi vay uu
tién quan 1y cac nhén td thuc vat dé tang tham,
giam x01 mon la giai phap kha th1
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(4) Xo1 mon va dung trong; (5) Xo1 mon va ty trong; (6) Xo1 mon va do x613: (7) X61mon va do am
Hinh 12. Twong quan giita x6i mon véi cac nhan té thwe vat va dit
5. KET LUAN mm/nim cao nhat tai dinh nai. D6i voi kha nang

Rung Keo 7 tudi trude khai thac c6 mat do
trung binh khoang 1450 cdy/ha véi chidu cao
trung binh 10,5 m va DBH trung binh 1a 14,7
cm. DJ tan che, che phu tham tuoi va tham kho
cua rung ¢ muc trung binh va khong c6 sy khéc
biét qué 16n theo vi tri khong gian chan — suon
— dinh. Ham luwong mun trong dat 1a 4,63 —
5,70% thudc loai dat giau httu co. Ham lugng
cacbon hitu co va photpho tong sb trong dét lan
luot 12 2,91% va 1,14%. X61 mon b¢ do trung
binh tai rimg tréng Keo 7 tudi trudc khai thac 1a
1,4 mm, cuong d6 x6i mon dy bao la 3,98

112

thadm nudc cua dat, quy luat tham 1a tdc do tham
cao vao ban dau sau d6 giam dan va dat mic 6n
dinh & phat thir 90 — 100. Téc d6 thidm ban dau
va 6n dinh khong c6 sy khac biét qua 16n giita
cac do cao, trung binh lan luot 1a 15,54 va 2,4
mm/phut. Ban dd noi suy khong gian cho thiy
khu vire phia Bic phan chan nai va sudn ndi co
luong thdm tich liy cao nhat. V& chit luong
nudc mat rung tréng Keo, ham lugng TSS tai
diém dau ngay sau khi chay vao rimg 13 cao nhat
(146 mg/1) vuot gan gap 3 1an ngudng cho phép
cia QCVN 08:2015/BTNMT. Cac chat con lai
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nhu COD va cac chit dinh dudng khong nhiéu
va hau nhu khong phat hién. X6i mon va tham
c6 tuong quan manh tdi cac nhan to tham tuoi,
tham kho, do xop va dung trong dat.
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PRE-HARVESTING OF ACACIA PLANTATION AND ENVIRONMENTAL
IMPACTS: A CASE STUDY IN LUONG SON, HOA BINH

Tran Thi Tra My!, Bui Xuan Dung'”, Kieu Thuy Quynh?,

Tran Thanh Tu!, Trieu Duc Tri', Sandar Kyaw!

"Vietnam National University of Forestry
’Bangor University, United Kingdom

SUMMARY
To assess the pre-harvest environmental impact of Acacia plantations on soil and water resources, a 7-year-old
Acacia forest in Cao Ram commune, Luong Son district, Hoa Binh province was selected for research and
evaluation. 03 standard plots with an area of 500 m? were set up at the corresponding heights of downhill, middle-
hill and top-hill to evaluate the tree structure (density, DBH, Height), 30 plots of 1 m? were used to evaluate
vegetation (canopy cover, understory and litter cover) and soil properties, 15 plots were selected to measure
infiltration rate and 4 points on the water spring (flowing through the foot of the mountain) were sampled for
water quality assessment. The main results of the study are as follows: (1) Acacia forest has a uniform structure
among elevations with a density of 1450 trees/ha, DBH is 14.7 cm and Hvn is 10.5 m. The percentages of canopy
cover, understory and litter cover were all high and similar among the points. (2) Forest soil is rich in organic
matter with high humus content. Actual measured erosion is 1.4 mm by pedestal method, with a predicted model
of 3.98 mm/year equivalent to 53.1 ton/ha/year which means high erosion. The initial infiltration rate was 15.54
mm/min and stabilized at 2.4 mm/min from 90™ -100" minutes. The highest infiltration accumulation was largest
at the middle hill and the northern point of downhill. (3) The concentration of most surface water quality
indicators was quite low, however TSS at point 2 was 3 times higher than the standard for water type B1
(irrigation) according to QCVN 08:2015/BTNMT. Canopy cover, understory and litter cover had strong
correlations with erosion and infiltration, which gives the basis to propose management solutions to increase the

infiltration capacity and reduce soil erosion of forests.

Keywords: Acacia plantations, environmental impact, infiltration, soil erosion, water quality.
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