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Tém tit: Trong bao co nay,ching toi str dung k¥ thuat dong vi Cs-137 dé danh gia su
phan bd lai tinh chat dét trén suon d6i doc co lich sir canh tac khac nhau trong cac luu
vuc khac nhau. Nghién ctru di 1y 99 mau trong luu vuc thon Pdng cao, x3 Xuan Tién,
huyén Thach That, Ha No6i da duoc Vién Tho nhudng Nong hoa xay dung va trién khai tir
nam 2001, sau d6 phan tich cac chi tiéu phong xa, cac tinh chit 1y hoa cua dat. Cac két
qua cho thiy c6 su trong quan gitta ham lwong Cs-137 va mot sb tinh chat dit. ..

Tir khéa:X6i mon, phdn bé lai, Cs-137,...
1. MO PAU

X6i mon va phan bd lai dit 1a mot trong cac mbi quan tAm chinh ctia cac
nudce trén thé gidi. Tiém nang Gng dung cac thuat ddng vi hat nhan (BVHN) vao
danh gia x6i mon da duoc cha ¥ tir gan 50 nim nay. St dung ki thuat DVHN
nhan tao Cs-137 nhu chit danh diu dé nghién ctru su phan bd lai SOC va cac
tinh chat dat do x6i mon gay ra da dugc thuc hién & nhiéu nudc trén thé gisi
(Ritchie and McHenry, 1990; Walling and He, 2001; Walling and Quine, 1991;
Zapata, 2002). Pong vi Cs-137 hinh thanh chil yéu tr cac vu thir vi khi hat
nhan, tai nan hat nhén, ching duoc phan b trén toan cau trong khi quyen trudce
khi bi roi lang xubéng do mua. Khi dong vi Cs-137 roi ling xudng mit dat no s&
bi hip thu vao trong cac hat min ctia dat va sau d6 khong tham gia vao cc qua
trinh trao doi tiép theo (Wallbrink, 1998). Cac qua trinh sinh hoc va héa hoc
khong lam thay d6i nhiéu vé& mat do ton luu cua cac déng v1 trén, va chi c6 cac
qué trinh vat 1y nhu nude va gié 1a ¢6 thé 1am thay doi mat do ton luu cia cac
DVHN trong dit, trén co s& d6 nhiéu nghién ctru dd Gmg dung ky thuat PVHN
vao dy bao qué trinh x6i mon va bdi ling (Zapata, 2002).

Tai Vi¢t Nam, nghién clru vé x0i mon da thuc hién qua nhiéu phuong
phap va trén cac quy mo khac nhau tir quy mé 6 thira dén quy mé luu vuc. Nam
2000 chwong trinh diéu tra nghién ctu * ‘nhiém ban phong xa nhéan tao do cac
hoat dong hat nhan va sy c6 hat nhan trén thé giol gdy ra trén lanh tho Viét
Nam” dé dua ra dugc ban d6 kha chi tiét vé phan bd roi lang cua Cs-137 trong
dat trén pham vi toan quc (Huynh Thuong Hiép, 2000). Két qua ctia dy 4n nay
cling dua ra dugc mo hinh thyc nghiém udc lugng mat do roi léng cua Cs-137
trén 1anh thd Viét Nam (Pham Duy Hién, 2002).

MGéi lién quan giira hitu co trong dat va Cs-137 ciing di dugc ching minh
qua cac két qua nghién ciru cua nhiéu tic gia (Li., 2006; Ritchie., 2007;
Xiaojun., 2010; Zhang., 2006), két qua di chi ra rang c6 mbi ‘tuong quan chat
gitta Cs-137 va ham luong hitu co (SOC) trén cac khu vyuc dat canh tac va da
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dua dén két luan ban dau rang Cs-137 va SOC di chuyén theo cach thitc co hoc
tuong tu nhau.

Tir cac két qua nghién ctru vé& x6i mon trén cac 16 thi nghiém cta Vién
Thé nhudng Nong hoa (Bui Dic Diing, 2005) nhom tac gla da nghién ctru danh
gia moi tuong quan gitta sy phén bd lai ctia Cs- 137 va SOC trén cac 16 thi
nghiém (P.D.Hién. , 2013). Két qua cho thiy co hé sb tuong quan cao gitra Cs-
137 va SOC trén cac 16 dat c6 st dung cac bién phap bao ton dat trong canh tac,
trong khi ¢ cac 16 thi nghiém khong c6 cac bién phap bao ton dat, thi méi twong
quan giita Cs-137 va SOC thap hoic khong dang ké.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2. 1. Khu vuc nghién ciru:

Khu vyc nghién ctru: Luu vuc Déng Cao nam & 20°57°40” vi do Béc va
105°29°10”E d¢ kinh Pong, thudc xi Tién Xuan, huyén Thach That, Ha Noi
(trudc kia thude huyén Luong Son tinh Hoa Binh) do cao cua luu vuc tur 118
dén 482 m so v&i muc nuée bién. Dién tich luu vuc 1a 49,6 ha thudc luu vuc cua
h6 Cira Khau (dién tich cta toan luu vuc 1a 538 ha) véi d6 doc thay doi tir O -
120% . Luu vuc bi chia cat thanh nhiing phan nho, dong sudi chay thudng xuyén
cung cap nude dén khu vuc canh dong bén chan doi va két thic ¢ hd ha luu, véi
luu lwong chira nuwéc hd 1a 700.000 m® (Tran Pic Toan 2003; B Duy Phai
2006). Pat luu vuc duoc hinh thanh trén da phién thach sét va cha yéu la dat
Ultisols (Soil Survey Staff, 1999) hoac Acrisols (FAO, 1998). Khi héu luu vuc
nam trong ving nhiét doi gié mua, mua mua kéo dai tir thang 4 dén thang 10
(Bui Tan Yén va cong sy, 2014).Tai day tir nam 1998 Vién Thd nhudng Nong
hoa (NISF) théng qua cac chuong trinh hop tac vdi Vién quan 1y tai nguyén
nude qubc t& (IWMI) vé quan ly dat trong trén luu vuc (MSEC) di trién khai
cac nghién ctu danh gia tbc do x6i mon dat bang cac phuong phap do truyén
théng. Luu vuc dugce lap dit cac thiét bi nghién ctiru véi 3 dap quan tric va dugc
quan trac lién tuc tir 2001 dén nam 2014.Tir ndm 2015 dén nay chi con quan trac
tai bé quan tric chinh.

Nam 2001 toan bd luu vuc chi yén trong san, ngd va phan trén cao tai
tiéu luu vuc 4 la rung thir sinh (hinh 1). Tuy nhién sau thoi gian dai canh tac,
nang suat sin giam, nguoi dan di chuyén tur trong san sang trong keo va trong
co chan nudi, do vy nam 2006 diéntich trong san gan nhuda khéng con; thay
d6i nay da lam tang dién tich trong keo va dién tich bé hoa. Qua 5 nim nghién
ctru, tir nam 2009 dén nam 2013, hién trang su dung dat da thay ddi nhu sau:
Dién tich tréng sin va ngd trong luu vuc chi con lai 1,8 ha; twong duong véi
3,5% dién tich luu vuc; dién tich tré)ng keo con khoang 11,9 ha; tuong duong
v6i 23,7%; xay dung nha va céc cong trinh bé tong 13 1 ha chiém (2%). Phan
con lai 35,3 ha chiém 70,7% la dién tich bo hoa va cdy bui (J Loui Janeau va
cong sy 2014).Ttr nam 2015 dén nay, khong con trong cy luong thuc, dién tich
trong cy luong thuc chuyén doi thanh xay dung nha, cong trinh dan dung.
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Hinh 1. Thay doi si dung dat tir 2001 dén 2014 tai lvwu viee D&ng Cao (Emma
Rochelle-Newall 2016)

Hinh 2. Luu viee Pong Cao véi canh tdc san (2001, bén trdi) va keo tai
tuwong (2014, bén phai)

Mau dat duoc 14y sau dén 30 cm bang cach sir dung corer ¢6 duong kinh 6
cm. Tai mdi vi tri léy mau, hai corer duoc léy sau d6 tron déu. Téng cong 99
mau theo 08 tuyén duoc iy doc theo cac suon dbc luu vuc dé dam bao di qua
cac khu vuc ¢o lich sir canh tac khac nhau (hinh 3). Tai cac vi tri 1ay mau, mot
mau dung trong ciing duoc lay véi corer cd dudng kinh 4 cm, cao 5 cm. Ving
canh tac duoc quan tdm 1a cac ving trude ddy c6 lich st trong ngd san 1du nam,
ving bi bé hoang véi nhidu ciy bui, ving c6 rimg tai sinh, ving tréng rimg keo
hodc trau... Chi tiét vi tri 14y mAu trén cic ving canh tac khac nhau duoc thé
hién trong hinh 4.

Céac mau dem vé duogc loai bo séi da, ré cay va tron déu, sau do chia 04
3
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phan: ¥ miu duogc giri dé phén tich cac thanh phan hoa 1y cua dat. % duoc xu 1y
dé do céc chi ti€u phéng xa.

(@ Vitrilay miu
1: B6 hoang lau nam
2: Rumng thit sinh

3: Sén (2001) Casave + rimg trong (keo) (2002) rimg trong (keo) (2004 - 2007) bé
hoang tré (2008-2010) bé hoang cii (2011-2016)

8: Rimg trong (bach dan) + sin (2001-2006) Soi non + rimg thit sinh (2007-2008)
sin (2009-2016)

9: Sén (2001) Fallow tre + rimg thir sinh (2002) rimg tré + trau (2004) bé hoang
cii + Rumg trong (trau) (2005 - 2006) Fallow tré + bo hoang cii (2007 - 2009)

10: Sén (2001) bo hoang tré (2002 - 2004) bé hoang cii (2005 - 2016)

11: Sén (2001 - 2002) Sén + rimg trong (keo) (2004 - 2005) rimg trong (keo +
trau) (2006) rimg trong (keo) (2007) Rimg non + rimg trong (keo) (2008)
rimg trong (keo) + Ngo (2009 -2010) bé hoang cii (2011 - 2016)

12: Sén (2001 - 2002) Cdy bo hoang + tréu (2004 - 2005) cdy b hoang cii (2006 -
2010) rimg trong (cdy keo) (2011 - 2016)

13: Ngb (2001 -2002) b6 hoang cil (2004 - 2009) Ngé (2010 -2013) Bé hoang tré
(2014 - 2016)

14: Sin (2001) rimg tré (2002) bé hoang cfi + triu (2004 - 2006) rimg tré + bd
hoang cii (2007 - 2008) Ngé + bo hoang cii (2009 - 2015) ring tré (2016)

Hinh 3: Vi tri ldy mdu trong cdc ving canh tac khdc nhau tai luu viee Pong Cao.
2. 2. Phwong phap nghién ctru.

Dbi v6i cac phép do ham lugng Cs-137, miu dat dugc sdy kho & diéu kién
nhiét do phong, nghién nhe nhang véi chay st sau d6 rdy qua mot sangludi 2-
mm dé loai bo céc géc ré cua thuc vat va da. Ham lugng cua cac nhan phong xa
do dugc trong phong thi nghiém thap bang pho ké gamma dau do Ge siéu tinh
khiét cao v&i d6 phan giai 1,5 keV ¢ dinh 662 keV. Ngudng phat hién cua
phuong phép 1a khoang 0,3 Bg/kg duoc dinh nghia véi s6 dém tong gap ba lan
phong tai dinh 662 keV trong thoi gian do 24 gio.

Mau ciing dugc phan tich cac thanh phan 1y hoa ciia dat bao gom: Dung
trong; OM; Nito tong s6 (Nts); P,Os tong s6 (P,O0s ts); K,O tong sd; (K0 ts);
P,Os dé tiéu (P,Osdt); K,O dé tieu (K,O dt); Limon; sét (clay); cat (sand); do
rong (BD); pHKCI; Ca2+; Mg2+; Fe2+; Trao doi cation (CEC) tai NISF.

3. KET QUA VA THAO LUAN
Phdn bé Cs-137 va cdc thanh phan trong cdc ving canh tdc khdc nhau:

Tir két qua Bang 1 cho thdy Cs-137 bdi lang & cac ving canh tac sé 1, s6 11
va 13. Ving canh tac 11 twong d6i thoai, & phia dudi cta luu vuc 12 noi dugc bdi
lang. Vung sb 13 & phia trén cao nhung c6 do doc thap, duge bo hoang 1au nam,
nhiéu cay bui. Ving sb 1 tuy c6 do déc cao khong dong déu, nhung c6 mot sd
diém Cs-137 cao tai cac diém c6 dja hinh thoai.

Véi OM, ving sb 14 c¢6 luong OM thap do ddy 1a khu vuc gin sudi, khi
mua, do & phia dudi, nén téc d6 dong chay 16n thuong cudn di nhiéu dat, hitu
co, nén tang dat mong, c6 nhiéu da, soi. Viéc bi x6i mon con duge thé hién qua
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ham lugng Cs-137 trong ving ndy thap va thanh phan cat cao (bang 1). Tuy
nhién OM lai dugc tap trung ¢ cac vung bo hoang lau nam, hodc trong rimg
nhung c6 nhiéu cdy bui nhu vung s6 10,12 va 13.

Bang 1: gia trj trung binh ctia Cs-137 va cac thanh phan dat theo ving canh tac:

oM Nts P205ts K20ts P205dt K20 dt Limon clay Sand Cs-137
Viungl 3.83 0.9 0.18 0.08 0.24 11.43 36.95 3152 3154 1.92
Ving3 348  0.19 0.17 0.12 0.29 13.91 36.75 31.24 32.01 1.45
Vung9 3.74  0.20 0.20 0.09 0.42 9.93 36.48 3211 3141 1.51
Viung 10 4.05  0.20 0.20 0.08 0.37 11.74 3440 38.10 27.50 1.77
Vung 11 3.73  0.17 0.22 0.06 0.34 10.30 33.08 2946  37.46 2.31
Ving 12 4.06 0.20 0.21 0.05 0.36 12.16 36.06 35.94 28.01 1.48
Ving 13 444  0.20 0.19 0.04 0.46 10.99 3463 36.10 29.27 1.91
Viung 14 3.08 0.17 0.20 0.08 0.43 10.05 3342 2813  38.46 1.44

Twong quan giita cdc thanh phan:

Két qua phan tich tuong quan giita CAC thanh phantrong toan bd luu vuc
(bang 2) cho thdy: ham luong Cs-137 twong quan thudn véi: carbon hiru co
(OM). Piéu nay phu hop véi nhiéu nghién ctru trude day trén cac suon doc canh
tac (Hien P.D, 2013; Hien P.D 2016). Carbon hiru co (OM) c6 tuong quan thuan
v6i cac thanh phan sét (r = 0,38), Nts (r = 0,45) va twong quan ngugc véi cat (r=
-0.44).

Bang 2: tuong quan gitra cac thanh phan trén toan bo luu vuc.

oM Nts P205ts K20ts P205dt K20dt Limon clay Sand  Cs-137
oM 1.00

Nts 0.45 1.00

P205 ts 1.00

K20 ts 1.00

P205 dt 0.30 0.22 1.00

K20 dt 1.00

Limon 1.00

clay 0.38 0.44 1.00

Sand -0.44 -0.46 -0.89 1.00

Cs-137 0.43 1.00

DPadnh gid twong quan cdc thanh phan cia cdc ving canh tac khdc nhau:

Hinh 4 thé hién biéu do két qua tuong quan giita OM céc thanh phan khac
cta cac vung canh tac khac nhau: Tuong quan cia OM va cat luén c6 xu hudéng
di ngugc véi tuong quan cia OM va cac thanh phan khéc.

Péi véi ving canh tac s6 3: C6 xu hudng twong quan nguoc vdi cac vung
khac. Ving canh tac s6 3 c6 do doc cao, dugc trong keo sau do bo hoang, tuy
nhién luong cay bui it, Cs-137 c6 twong quan 16n voi OM, c6 tuong quan thuan
voi cat. Tuwong quan cua OM véi Nts va sét 1a tuong quan ngugc. Diéu nay duoc
giai thich boi trong vung canh tac nay su van chuyén ctia Cs-137 va cac tinh chét
dat chu yéu do x6i mon.

Trong khi d6 ving canh tac s6 11 c6 OM twong quan cao vé6i cac thanh
phan khéc cua dat va ca Cs-137. Vung canh tac nay c6 do doc vira phai duoc

5
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trong chu yéu la keo, sau d6 dugc bdé hoang, c6 nhi€u cay bui, co. Hon nira tuyén
lay mau duogc thiét ké doc theo sudi chay, nhung do d§ doc thap va nhi€u cay bui
nén kha nang la noi dugc boi lang trong suon doc cua ti€u luu vuc.
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Hinh 4: Biéu do gid tri twong quan gitta OM cdc thanh phan khdc ciia cdc viing
canh tac khac nhau.

4. KET LUAN

Nhom nghién ctru da bude dau cho thay co thé str dung Cs-137 dé danh gia
su phan bd lai cia mot sé thanh phan trong dat Tuy nhién tiy thudc vao cac diéu
kién canh tac khac nhau s& cho thidy mirc d6 tuong quan 1a khac nhau, cac ving
c6 lich sir canh tac sin, ngd lau ndm bi x6i mon nhiéu s& cho cac két qua tuong
quan cao hon. Két qua nghién ctru trong déng v6i nhiéu cong bd va nghién ctru
trude ddy thyuc hién trong cac 16 canh tac thi nghiém trén Dong Quyt (Hien P.D,
2013; Hien P.D 2016).

Dudi tac dong cua x01 mon, trén cac vung c6 lich str canh tac va dia hinh
khac nhau cho thay sy phan bo lai cua thanh phan dat 1a c6 nhitng ket qua khac
nhau: OM lai dugc tap trung & cac vung bo hoang lau nam, hodc trong ring
nhung c6 nhiéu cdy bui. Su x6i mon tap trung & cac khu vuc sudi, noi c6 dong
chay manh, it cay bui, dy ciing la noi OM thap nhat. OM c6 tuong quan cao v&i
Nts, sét \{é Cs-137, ¢co tuong quan ngugc vdi cat. OM tap trung 1a hé qua cua sy
tich tu dat bi x61 mon; dong thoi cling 1a hé qua cua viéc bé hoang hoa dat viéc
canh tac thuong xuyén lam nghéo hitu co hon.

~ Bai bao nay su dung cac sO lidu tir két qua cuia dé tai nghién ctru khoa hoc
cap B(f)’ KHCN ma s6 BPTCB.11/17/VKHKTHN do B6 Khoa hoc va Cong nghé
cung cap kinh phi.

Nhom nghién ctru xin gui 161 cam on sau sdc fién chuyén gia, c¢b van Gido
su Pham Duy Hién da luén dong vién, gitp d& d€ nhom co duoc dinh huong
nghién ctru va xur 1y s6 1iéu khi thuc hién nghién ctru nay.
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USING NUCLEAR ISOTOPES TECHNIQUE TO ASSESSES THE
REDISTRIBUTION OF SOIL PROPERTIES DUE TO EROSION ON
CULTIVATED HILL SLOPES
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Astract:In this report, we use Cs-137 isotope technique to evaluate the redistribution of
soil properties on cultivated hill slopes with different farming histories in different basins.
The study has taken 99 samples in the basin of Dong Cao village, Xuan Tien commune,
Thach That district, Hanoi, which was built and implemented by the Institute of Soil and
Agriculture Research from 2000, then analyzed the radioactive indicators, the physical
and chemical properties of soil. The results showed a clear correlation between the
concentration of Cs-137and some soil properties.
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