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1. DAT VAN BE

Nhimg thay d6i nhanh chéng vé canh tic ndng nghiép trén dit déc & ving Déng
Nam A nhém dép img nhu cdu luong thyc do 4p lyc gia ting dan sd, da lam cho dat
ngdy cang tr& 1én thodi héa (Fox and Vogler, 2005; Lacombe er al., 2010). Nhimg
nghién ciru & dang 6 thira nhé (Sidle ef al., 2006; Hai An Phan Ha et al., 2012) cho thiy
ring x6i mon & ving Pong Nam A dang trd nén ngay cang rd rét. Nhimg anh huéng
trong hoat dong san xuét ndng nghiép trén ving thuong luu dén ving ha luu vin chua
duoc biét rong rdi boi nhimg khé khin trong viée dua két qua nghién ctru tir 6 thira nho
ra pham vi lwu vic (Bruijnzeel, 2004). S5 liéu x6i mon dét van rit han ché & cdp do do
dém luu vyc va thoi gian nghién ciru ngén han. O Viét nam, dién tich ¢4t ddi nui chiém
3/4 téng dién tich ty nhién, nhung d6 che phu dit déc lai thip (binh quén < 30%), dia
hinh bi chia cit nén rat khé khiin cho viéc kiém soat va han ché x6i mon dit & ving dbi
nii. Cho dén nay d c6 rit nhiéu cong trinh nghién ciru vé x6i mon dét trén dit déc,
tuy nhién méi chi thuc hién & dang 6 thira nho, s6 liéu x6i mon chi théng qua quy déi
lwong dat mét tir nghién ciru dién nhoé nén din dén khong chinh xéc va rat khé 4p dung
dé danh gia x6i mon d4t & dién tich 16n. Vi vay, muyc tiéu cta nghién clru nay la danh
gi4 anh hudng cua cac hinh thirc sir dung dit khac nhau trén dit déc trong luu vire dén
su thay dbi chit lugng dit dé san xuét ndng 1am nghiép bén vimg. Nghién ciru dugc
thyc hién tai Pdng Cao trén dién tich 50 ha, sir dung thiét bj quan tric ddng bd vé thuy
vin va dit mét theo nudc (huyén pha). Bai viét nay tong hop két qua nghién ciru x6i
mon cua 13 nim (2001 - 2013) & céc lugng mua va trén céc cdy trdng khac & quy mo
luu vue.

2. MUC TIEU NGHIEN CUU

Panh gia anh hudng cta cac hinh thirc sir dung dét khac nhau trén dit déc trong luu
vuc dén sy thay ddi chit lugng dit dé san xuét néng 1am nghiép bén vimg. Danh gia
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duoc: (i) mic 46 x6i mon dat thong qua viéc thay dbi cac hinh thic sir dung dét trong
lru vye; (ii) sy khéc biét gitra lugng dat méit va huyén phu tréi theo dong nudc trong
qué trinh x6i mon dat; (iii) lugng dinh dudng mét di theo x6i mon.

3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Vit li¢u nghién ciru

- Dit: dét do vang bién dbi trén da phién thach sét tai thon Df)ng Cao, x4 Tién Xuén,
huyén Thach Thét, Ha Noi.
- Quy mo: dién tich luu virc 12 50 ha véi 4 tiéu luu vire (TLV) va luu vye chinh (LVO).

Ban d6 vi tri cac tiéu lvu vuc - lvu virc Bong Cao
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Hinh 1. So dé bé tri TLV va LVC - cdy trong

TLVI: ndm 2001 - 2002 trdng sin thuin; giai doan 2003 - 2007 tréng keo, 2007 dén nay: b héa.

TLV2: nam 2001 - 2002 tréng sin thuén; giai doan 2003 - 2005 trdng c6 chin nudi (Bracaria Juzisiensis)
két hop tréng xen cdy rimg tram, tAu. Tir nam 2006 tiép tyc trdng rimg (tram, tau, keo).

TLV3: nam 2001 - 2002 sén thudn. Tir nam 2003 sin xen keo (ndng 1am két hop) dén nam 2006 keo moc
t6t bo san, chi con rimg keo tai tugng.

TLV4: img ty nhién xen ciy byi (hoan todn & trang thai ty nhi€n).
LVC: luu vyre chinh 12 cira thoat cudi cung cia luu vyc v 12 tdng hop tit ca cac tiéu Iuu wvyre.

- Thiét bj quan tréc: mdi tidu lwu vuc va luu vuc chinh déu duge xiy dung méot dap
quan tréc, trén mdi ddp quan tric déu c6 cac thiét bi quan tric nhu may ghi myc nudc,
may ldy miu tu dong (hinh 2).
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¢. May lay mau wr dong d. Tram khi tugng
Hinh 2. Thiet bi nghién ciru

3.2. Phuong phap nghién ciru

- Nghién ciru cac thong s6 khi hau thoi tiét: luong mua, cudong dd mua, nhiét d6, do
am khong khi, téc do gid, buc xa mdt troi, duge do bﬁng tram khi tugng tu dong dat tai
luu vuce nghién ciru.

- Pinh lugng x6i mon: duge xdc dinh thong qua quan tric truc tiép (dt troi va
huyén phu): cac dap himg dugc xay dung dé quan tric do dém luu luong nuée va dé
himg toan bd lugng dat troi va luong huyén phu qua timg luu vue. Luong dat troi dong
lai tai dap hing dugce can dong do dém theo phuong phap cén trong luong dét trdi timg
x0 dat dbi voi nhing tran mua c6 luong dét troi it, d6i voi nhing tran mua c6 lugng dat
troi nhiéu duoc tinh toan luong dat trén mot m’ va xac dinh cho toan dép himg. Lugng
dat tro6i duoc can do cho timg tran mua va ldy mau xac dinh do am dé xac dinh trong
lwong dit kho bi mat. Luong huyén phu duge xdc dinh thong qua hé t116ng Iéy miu
nude tu dong theo muc nude (ASS - Automatic sediment sampler) theo tirng trdn mua
va tdng luong nudc ra (Water discharge) cua trin mua do.
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- Nghién ctru lugng dinh dudng mat: lugng dinh dudng mat duge tinh thong qua so
li¢u phan tich mau dat va tong lugng dat x6i mon.

4. KET QUA NGHIEN CUU VA THAO LUAN
4.1. Két qua nghién ciru diéu kién khi hiu va ciy trong trong luu vue

Lugng mua va cuong dd mua la yéu chinh gdy ra x6i mon dit. Chinh vi vay, khi
nghién ctru vé cuong do lugng mua quan hé véi x6i mon, tac gia Norman Hudson
(1981) da phan loai lugng mua ra cic ngudng sau: & ngudng 25 - 50 mm/gi¢r chi giy
x0i mon yéu dén trung binh, 50 - 75 mm/gid x6i mon manh va > 75 mm/gidr x6i mon rat
manh. Ap dung nghién ctru lugng mua va cudng do mua dén x6i mon tai luu vue Dong
Cao cho thay: tong lugng mua va cuong do luong mua c6 su khac nhau qua cac nam.
Nhimg ndm luong mua ¢6 cuong do mua lon hon 75 mm/gio la nam 2003, 2005, 2008.
2011, 2012 va 2013. Nhimg nam luong mua c6 cuong dé nho hon 25 mm/gio la nam
2004. 2006, 2007. 2009. Sy khac nhau nay la nguyén nhéan dan dén thav doi vé luong
nudc chay tran va dit mat trong luu vue.

{

w<25mm/h  m(2550) mm/h  ® (<50-75) mm/h @ > 75 mm/h

~800 -
=

<
£700

m

(

ng do
5 3
Y o

8
o

Téng luwgng muatheo cudng d

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 |

% 2 & r S, ia v = ¥ | & o R v S e T =
Ban do s/ dung da hw vy Bang Cae nam 2001 Ban do sir dung dat luu vie Dong Cao nam 2003, 2004 va 2005 | | Ban do su dung dat lvu vuc Dong Cao
Ty 1:5000 Ty 1:500 1 nam 2006-2013
"
+
" 3 - i} ".; o
» ' } A h
IBREL Cha Ddn
» Cha Din
S 7y B D3 hing dat xai men
N B3p hung dst xol mon Ranh gisi it kot vie
Danh guci taeas hus v f—““?‘*"‘““
Ranh groi b v Twi
Sl | u.n’nqu,tcrg
Hen trang cay bong i : ::m: |
i R © Co Bmchoriz Rusizisece ||
B Rung trong B Ring ooy |
B Rong (wnhien B Rung o nhwen
%0 WE Bewn 1 00000 Menn
= _] L~ _]
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Cay trdng trong Iuru vyc thay déi theo timg giai doan khéc nhau va dugc chia ra céc
giai doan chinh nhu sau: giai doan nim 2001 d¢én nim 2002, cdy tréng chu yéu 1a sén
thuén chiém trén 50% tdng dién tich lwu virc (xem hinh 3). Giai doan thir 2 (nim 2003
dén nim 2005) 1a giai doan dién tich sin trong luu vyc bj giam chi con 7% dién tich luwu
vuc toan b, dién tich tréng sin chuyén sang tr6ng ¢ va sin xen keo. Giai doan thir 3
tir ndm 2006 dén nim 2012 dién tich tréng cé chuyén thanh bé héa va sin xen keo
ciing chuyén thanh chuyén keo, bdi vi keo da phat trién va sy canh tranh dinh duéng
lam cho canh tac sdn khéng cho ning sut, chinh vi thé cay tréng trong lwu vyc chi
yéu la keo, bé hoa va trdng rimg méi, dién tich sén chi chiém khoang 2% dién tich dit
luu virc.

4.2. Anh hwing ciia thay ddi sir dyng @4t dén dong chay mit trong lwu vyc
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Hinh 4. Phan tram dong chdy qua cdc nam nghién ciru

Qua trinh nghién ctru dai han vé lugng mua, d6 che phu dit dén dong chay mat &
Iwu vire Pdng Cao dugc chi ra & hinh 4: dong chay mit giam dan qua cac nam nghién
ciru. Giai doan d4u khi ma hé théng cay tréng trong luu virc chi yéu la sin, hé sb dong
chay mit 12 rat cao v&i 65% so véi tong luong nudc vao hru vye (lugng mua). Pén giai
doan tiép theo tir 2003 - 2006 khi canh tic sin trong hwu virc khong con niing suét cao,
ngudi din chuyén sang trdng co chin nudi, dién tich sin bj giam thay thé bing co
Bracharia, c6 Ruzzis va mot sb dién tich dé bo héa tu nhién, dong chay mat d4 giam hin
xudng chi con lai tir 20 - 30%. Giai doan tiép theo tir nam 2007 dén 2013 hé théng cdy
trong trong luru vuc it thay ddi, chu yéu la rimg tréng mdi, hé thong ndng lam két hop va
hé thdng bo hoa 1au nam. Giai doan nay dong chay mit ciing giam din do su phat trién
cta rimg va hé théng bo hoa, sy khac biét vé dong chay mit qua cac ndm cha yéu phu
thu¢c vao lugng mua va cudng d¢ mua cia timg nim. Nhin chung dong chdy mit da
giam dén theo cac nim nghién ciru thuy vin trong Iuu vire.
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4.3. Anh hwéng cia thay d0i sir dung dat dén x6i mon dat tai liru vire Pong Cao

Két qua nghién ctru anh hudng cia thay doi sir dung dit dén x6i mon tai cac tidu
Iwu vue cho thdy: nam 2001 luong dit x6i mon cao nhét tai tiéu luu vuc 3, (sin thuén)
xAp xi 12 tdn/ha/nam, & tiéu luu vire 1 13 8 tn/ha/ndm, & tiéu luu vue 2 12 6 tn/ha/nim
va & tiéu luu vuc 4 dat gid tri x6i mon thap nhét (rimg) 2 tin/ha/nam (hinh 5).

Sau mdt nam, dén nim 2002, dién tich trong sin giam & tiéu luu virc 1 do trong nam
nay luong mua rét it va cuong d6 mua thip nén luong dit x6i mon giam hén. Luong x6i
mon cao nhét & tiéu Iuu vyc 3 1a 4 tAn/ha/nam, & dap 1 va ddp 2 dudi 2 tAin/ha/ndm.

Nim 2003 14 nim dic biét vi luong mua tdp trung rit nhiéu vao thang 7 véi téng
luong c6 cudong d§ > 75 mm/gid 1a 650 mm. Mic du lugng mua 16n va tip trung nhung
khi dién tich canh tac sdn giam thi lugng x6i mon ciing giam nhiéu. Lugng d4t x6i mon
chu yéu tip trung vao mdt sb trin mua thang 7 va cao nhit 1a & luu wye 2 (dap 2) véi
lugng gin 4 tin/ha/nam do ngudi dan lam dét trong co. Luong dat mat tai dap 3 1a 2
tn/ha/nim con & ddp 1 va dép 4 lugng dit x6i mon chi hon 1 tAn/ha/nim, ddy 14 cdc
tiéu lwu vurc trong rimg theo phuong phap lam dét t6i thiéu.
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Hinh 5. Anh huong ctia luong muwa va che phi dén x6i mon dét tai cdc tiéu LV

Nam 2004, 2005, 2006 la nhitng ndm ma c6 hé thong cdy trong trong heu vuc thay
d6i nhiéu. Dién tich canh téc cdy hang ndm giam hin thay vao sy phat trién nhanh cua
keo, da 1am lugng dit x6i mon giam rat nhiéu. Cang vé cic nam sau (2007 - 2011 -
2012 - 2013) do khéng c6 céc hoat ddng canh téc trong luu vuc, cdy trong chu yéu la
keo, rimg trdng bd sung va dé héa cho cdy rimg tyr tai sinh, thi lugng d4t x6i mon trong
cac tidu Ivu vye chu yéu phy thude vao lugng mua va cudng d6 mua. Vi vay, lugng dit
x6i mon tai cac tiéu luu vuc di giam theo hinh thire sir dung dit.

Viéc thay ddi hinh thirc sir dung dét khong chi anh hudng dén x6i mon tai céc tiéu
Iru virc ma con anh hudng dén lugng dét x6i mon & luu vire chinh (bang 1).
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Bing 1. Lugng dét trdi va huyén pha (kg/ha) do & déap chinh trong cic nim

Nam 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2043

Dt troi 3960 450 509 83 281 257 309 1253 389 446 606 276 342
Huydnphi 5180 3.010 5668 713 1.728 1428 1289 1590 830 955 1.160 768 1.270
Téng 9.140 3.460 6.177 796 2009 1685 1.598 2843 1.219 1401 1.766 1.044 1612

Quan tric x6i mon trong thoi gian dai cho thiy: lugng dit x6i mon nhidu nhét 13
nam 2001 (9,14 tin divha/nam), do nim nay lugng mua cao va hé thong cdy trong
trong luu vuc cha yéu 1a s&n. Nam 2002, luong dat x6i mon giam rat nhiéu con 3,46
tdn/ha/nim boi vi lugng mua n3m nay it hon so véi ndm nidm 2001 (hinh 2) va toan b
dién tich sin tai luu vyc 1 da dugc thay thé bing keo. Nim 2003, do anh hudng cia
lugng mua va cudng do 16n vao ding thoi diém ngudi dén 1am dét trdng co da 1am cho
lugng dit x6i mon 16n hon so véi nam 2002 (6,18 tAn/ha/nam). Tuy nhién, ngay 1 nim
sau lugng dét x6i mon da giam rét nhiéu chi con 0,79 tAn/ha/nim do trong ndm 2004
luong mua rét thip va co da phat trién tot. Nam 2005, 2006 lugng dét x6i mon ting lén
cao hon so vé&i nam 2004 bdi vi lugng mua va cuomg do 16m (hinh 2). Tir nim 2007 dén
nim 2013, cdy trong trong lwu virc khong c6 sy bién dong 16n, lic nay lugng dét x6i
mon chi yéu phy thudc vao lugng mua, dit x6i mon dat duéi 2 tAn/ha/nim, riéng trong
nim 2008 da dat gin 3 tin/ha/nim, nguyén nhin do téng lugng mua c6 cuong 46 16n
hon 75 mm/gi¢r 1a 675 mm.

Két qua nghién ctru & bang 1 ciing chi ra lugng dit mit & dang huyén phu ludn cao
hon tir 3 dén 4 14n so vé6i lugng d4t mét dong lai tai ddp himg. Ngoai trir nim 2001 do
ngudi dan lam dat cudc, x6i dé trdng sin diing vao thoi diém luong mua tap trung nhiéu
va ndam 2007, 2008 do ngudi dan mé dudng di trong luu vic, luong dét thu duge tai dap
himg cao twong duong so véi véi lugng dét thu duge dang huyén phu.

Tém lai: lugng dat x6i mon dién bién c6 sy khac nhau qua cdc ndm nhung khong c6
sw khéc biét 16n, ngoai trir nam 2001 va 2003. Tuy nhién, lugng &4t x6i mon di theo quy
lujt giam dén qua c4c ndm nghién ciru.

4.4. Anh hudmg ciia x6i mon dén mit dinh dudng trong luwu vuce

Bing 2. Téng lwgng dinh dudmg mit di theo x4i mon tai luu vye Pong Cao

N&m DAt mét Tdng lwgng dinh duéng mét (kg/ha)

(kg/ha) OM N P20s K20
2001 9.140 632 28,7 28,8 14,6
2002 3.460 62 6,4 26 223
2003 6.177 367 16.4 10,4 23,0
2004 879 - 36 1.3 16 13
2005 2.009 106 10,9 10,1 2,2
2006 1.685 29 34 25 48
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NAm DAt mat Téng lwgng dinh du&ng mét (kg/ha)

(kg/ha) OM , N P20s K20
2007 1.598 46 38 13 52
2008 2.762 65 45 33 48
2009 1.219 24 18 0.8 1,8
2010 1.401 32 2,2 1,2 23
2011 1.766 42 29 1.4 25
2012 1.044 26 21 1,0 1,9
2013 1.612 45 2,3 13 24

Dinh dudng mét trong dat dugc xéc dinh thong qua tong lugng dit x6i mon va ham
lugng dinh dudng dat: cic giai doan thay ddi sir dung d4t da lam cho dét x6i mon giam,
ddng thoi giam luong dinh dudng mét. Két qua nghién ciru chi ra sau 13 nim quan tric
cho thiy lugng dinh dudng mét phu thudc vao lugng d4t x6i mon. Ngoai trir c6 trudng
hop khéc biét nhu 2008 d4t x6i mon nhiéu hon nam 2005 nhung luong dinh dudng mAt
trong d4t it hon. Sy khéc nay 1a do lugng mua tap trung lén vao mot mot khoang thoi
gian gin nhau (thang 8) lugng hitu co, N va P,0s thu duoc trong dit mét bdi sy bao
mon lién tyc bé mit luu vuc cia nhiéu trin mua trong thdi gian ngin. Mic du, mot sb
nim c6 sy khac nhau vé lugng dinh dudng mét nhung vé xu hudng chung lugng dinh
dudng d3 giam din. So véi nhimg nim déu tién luong dinh dudng da gidm tir 8 dén 11
lin so v&i nim trdng sdn: ham lugng OM da giam tir 632 kg/ha/nam xuéng con 40
kg/ha/nim. Ham lugng N ciing giam tir 28,7 kg/ha/nim xudng con khoang 2 - 3
kg/ha/nim. Ham lugng P,0s cling giam tir 29 kg/ha/ndm xudng con 1 - 1,4 kg/ha/ndm
va tuong ty ham lugng KO ciing giam tir 15 kg/ha/nim xudng con 2 - 2,5 kg/ha/nim.

Piéu d6 chimg to6 ring néu c6 bién phap sir dung dit thich hop hay cé bién phap
canh tac hop ly trén dét dbc thi c6 thé lam giam dang ké x6i mon, din dén lugng dinh
dudng mét theo dt ciing it di, c6 nghia chit lugng dét din duogc bao vé va bn dinh.

5. KET LUAN

- Sy thay ddi sir dung d4t trong luu vyre da tac dong manh dén dong chay mit va xoi
mon dit hon 1a sy thay ddi lugng mura, ddc biét 1a sy thay ddi tir tr6ng sin thuén sang
tr6ng cd va rung.

- Trdng c6 Bracaria va canh tac theo huéng ndng lam két hop (sén xen keo) di lam
giam dong chay mat dong thoi giam lugng dit x6i mon rat dang ké (chi 2 tdn/ha/n3m)
s0 v6i luong dt x6i mon khi tréng sin thuin (9,14 tin/ha/nim).

- Luong d4t mit & dang huyén phu trong toan bd luu virc nhidu hon 4 dén 5 14n, so
v6i lugng dat mit ling dong thu duoc tai cac dap hing x6i mon.

- Ham lugng dinh dudng mét di ty 1& thuén véi téng luorng d4t x6i mon. Sau 13 nim
quan tric lugng dit x6i mon tren toan lwu vuc giam, din dén ham luorng dmh dudng
mét trong Iuwu vuc ciing giam xudng khoang 10 14n so v6i nam du tién trdng sin.
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SUMMARY

IMPACT OF LAND USE CHANGES ON SURFACE RUNOFF, SOIL EROSION AND NUTRIENT LOSS
AT WATERSHED LEVEL: A LONG - TERM CASE STUDY OF DONG CAO WATERSHED

Preservation and protection of soil quality from erosion plays an important role in agricultural
sustainable management. Soil erosion has been being a hot spot on sloping cultivated lands,
especialy on tropical zone. Soil quality protection for agricultural sustainability is a challenge in
current and future to soil scientists, agronomists and policy makers. Cultivation methods and/or land
use pattern change in the process of agricultural production are the causes inducing different levels
of soil erosion on the sloping land. Our 13 - year study (from 2001 to 2013) hopes to draw a clear
picture on impact of different land use changes to soil erosion as well as soil quality changes in the
process of agro - forestry production. Dong Cao watershed located in Dong Cao village, Tien Xuan
commune, Fifty hectares (50 ha) of studied watershed is devided into four sub - watersheds with
different land use patterns. The results after long term monitoring showed that: land use pattern
changes largerly impact on soil erosion than the changes in rainfall intensity. That impact was
gradually improved when changing from cassava to Bracaria grass and then to reforestation (as
current situation in the watershed). Impact of Bracaria grass plantation and reforestation on runoff
coefficient from 65% to 30% to 20% was caused of soil erosion is reduced notably from 9.14
tons/ha (cassava monoculture) to 2 tons/ha/year. After 13 years monitoring of the soil erosion under
different land use types at watershed level, it was found that soil erosion has been reduced in an
order of reforestation < agro - forestry combination < forage plantation < cassava monoculture. In
the components of soil erosion, the suspended load is 4 - 5 times larger than bed loads. The
reduction of soil erosion due to land use change also leading to the reduction of nutrient loads,
accompanied with soil erosion, of 9 - 10 times compared to that of the first year cassava cultivation.

Key words: soil erosion; Land use change; agro - forestry; Watershed; sloping cultrivated
lands; nutrient loss.
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