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SUMMARY
Using Fallout Radionuclides Isotopes for studying soil erosion

Three fallout radionuclides isotopes (FRNI) ¥7Cs, 2'°Pb, and "Be are being applied broadly to
assess soil erosion in European continent. Among them, '*’Cs shows the assessment of soil
erosion in period of 50 years; 2'°Pb indicates in the period of 100 years, but "Be can show a
valuation of soil loss and re-accumulation of each rainy event.

In Vietnam this FRNI techniques are being tested with comparison of conventional method
(sediment measurement in the soil traps). And the results show that:

Estimate soil erosion using FRNI ¥Cs technique is ecceptable comparing with assessement by
conventional method. It showed that soil erodibility in the Dong Cao watershed (50 ha) on the
Acrisol derived from schist rock is moderate (vary about 4-5 tons/halyr).

Using fallout ‘Be measurement in short duration (each rainy events in 2007yr.) to estimate soil erosion
and sedimentation broadly varies compared conventional practies. It happened because of fallout Be-7
is short duration activation isotope (T1/2=53 days), therefor it must be retested in the future.

Using FRNI for soil erodibility evaluation, not only estimate soil erosion quantity as using
conventional method, but also quality of eroded soil, through soil/sediment redistribution. Soil
erodibility assessment using FRNI technique shows a general feature of surfaced soil movenment
(erosion and accumulation) on the cultivated area.

Keywords: Radionuclides Isotopes; soil erosion, re-accumulation.

I. DAT VAN DE

Cac nha khoa hoc da ap dung nhiéu
bién phap dé nghién ctru thuc trang x6i mon
dat. Tuy nhién, nhung bi¢n phap da ap dung
kha phtc tap nhu van dung phuong trinh
FOUNIER, WISCHMEIER, ELLWELL,
FAO; chu yeu dya vao tinh toan anh huorng
ctia nhiéu yéu tb Tcs dong, trén nen 0 thira
nho (25m x 4m); dat hoan toan dong nhat
vé dia hinh trong mbi quan hé véi do doc

do Iwu vyc voi dién tich 50 -70 ha dé danh gia
x01 mon theo thuc trang dia hinh. Tuy nhién,
khi nghién ctru cho mot luu vuc rong 1om, giai
phép ndy kho thyc hién vi phai do dém truc
tiép. Dé khic phuc khiém khuyet nay, xu thé
hién nay trén the gioi dya vao nghién ctru sy
phan b ctia chit dong vi phong xa (DVPX)
von di co trong khi quyén boi nhitng vu thir
hat nhén, hay n6 cac 16 phan tng. Ttr d6 tinh
toan luong dat x6i mon thong qua ham luong
cua cac chat ddng vi phong xa phan b trong

(S), loai déat va kha ndng x61i mon (K), do
che phu (C), chiéu dai suon déc (L) va
lugng mua (R). Nhung két qua suy dién ra
dién rong khac xa voi thuc té.

Nghlen ctru x61 mon trén dlen rong, hién
nay cac nha khoa hoc Chu yéu dya vao do
dem tryc tiép trén tu’ng ving cu the thong qua
timg doi tugng cay trong, loai dat, do doc. O
Chau A (Lao, Malaysia, Indonesia,
Philippines, Thai Lan, Trung Quoc Viét
Nam) da tién hanh nghién ciru x6i mon & cap

dat Piém manh cia phwong phdp sir dung
dong vi phong xa la khong chi nghlen cuu
dwoc ¢ ving rong lon vé lu’ong dat xoi mon
ma con danh gla dugc kha nang boi ling va
tdi phdn bd cac chat dinh duong trong qua
trinh di chuyén theo dong chay ma nguyén ly
cua md hinh SMITH & WISCHMEIR (1962)
khong vuon toi.

Trén thé gi6i, tiém ning tmg dung cac
DVPX vao danh gia x6i mon da dugc chu y tur

' Vién Thé nhudng Nong hoéa; 2Vién Khoa hoc K§ thuat Hat nhan.
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gan 50 ndm nay. Chu yeu cac nha khoa hoc
dat tién hanh nghlen ctru tmg dung su phan bd
clia chat dong vi phéng xa (PVPX) "¥'Cs,
210ph va "Be, dé tinh toan lwong dat x6i mon
(Ritchie va McHenry, 1990[5]; Walling, 1998
[6]; Zapata va Garcia-Agudo, 2000)[7].

O Viét Nam, Vién Khoa hoc K§ thuat
Hat nhan (KHKTHN) di c6 nhiéu kinh
nghiém trong tht nghiém ung dung ky
thuat '*’Cs danh gia tinh trang x6i mon dat
tai Lam truong Song Da (Nguyén Hao
Quang, 2000)[3], phdi hop k§ thuat *10pp
va '¥7Cs trong nghién ctru x6i mon va mat
dinh dudng trong dat (Hien et al., 2002[2],
(Nguyén Quang Long, 2004)[ ]. Phan Son
Hai (2003)[1] cung da xéac dinh duoc mdi
twong quan giita toc do méat ¥’Cs va xoi
mon dit bé mat tai dia ban cac tinh Tay
Nguyen va cho thay két qua danh gia toc do
x01 mon bang DVHN tuong thich vé&i két
qua danh gid bang quan hé thuc nghiém
(Vién nghién cuu hat nhan Pa Lat). Pac
biét trong chuong trinh hd trg cua Viét Nam
- Thyy Dién, Vién Khoa hoc ky thuét hat
nhan (VKHKTHN) hgp tac véi Vign Thd
nhudng Nong hoa (TNNH) dung dong Vi
phoéng xa dé nghién ctru X061 mon dat tai luu
vuc Dong Cao, Thach That, Ha noi.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Véat liéu nghién clru

Pat do vang phat trién trén phlen thach
set tai luu vue DPong Cao, thon Dong Cao,
xa Tién Xuén, Thach That, Ha Noi. Rong

50 ha, bao gom 4 tiéu luu vuc (TLV) véi
cac phuong thitc canh tac khac nhau:

TLV1: Trong sin tir 1990 dén 2000 bo,
trong keo Tai tuong

TLV2: Trong sin tir 1990 dén 2002 bo,
trong co chin nudi (Bracaria Zuzisiensis)

TLV3: San xen keo Tai tuong, (Nong
Lam két hop) dén niam 2006 bo sin (keo
che tan)

TLV4: B6 hoa tu nhién tir 1999 dén
nam 2007

2. Phwong phap nghién ctru

Lay cac mau tham chleu cho Cs-137 6 5
diém, mbi diém bdn mau & d6 sau 0-10 cm,
10-20 ¢cm, 20-30 cm, va 30-40 cm. Mat do
ton lvu (MDTL) cua Be-7 ciling duoc lay &
cac diém trén, voi do sau 0-5 cm. Mau bun
lang trong cac bé himg sau mdi dot mura dugc
ldy dé phan tich hoat d6 DPVHN bi ria troi.
Phéan tich ham luong Cs-137 va Be-7 bang
cac phd ké gamma siéu tinh khiét (HpGe) tai
Vién Khoa hoc va Ky thuat hat nhan va Cuc
ki€ém soat va an toan buc xa, hat nhan. Cac
chi tiéu héa hoc dat nhu: OM, N, P»Os,
K20,... duoc phén tich tai Vién Thd nhudng
nong hoa Dua trén két qua tinh toan MDTL
tai cac dlern nghién ctru, so sanh véi MPTL
tham chleu chiing t61 da dung cac mo hinh
tinh toan dé tinh toan tdc do xoi mon dat Cac
két qua tinh toan toc do x6i mon dat bang ky
thuat Cs-137 va Be-7 dugc so sanh voi cac
ket qua danh gid x6i mon bang ky thuét do
truc ticp. MDTL cua Cs-137 va Be-7 cling
dugc so sanh voi cac ket qua phan tich tinh
chat dt dé tim cdc méi tuong quan gitra
MDTL va céc chat dinh dudng cua dat.

III. KET QUA VA THAO LUAN

1. Cac so’ do dia hinh va vi tri lay mau

Vi tri ldy médu trong cac tiéu luu vure
(TLV) (Hinh 1) Cac mau tham chleu
(Reference site) dugc lay trén dinh doi bang
phing phia tay cta luu vuc dé nghién ciru
cho 3 ti€u luu vye la TLV 2, TLV 3 va
TLV 4. Gom cac Tuyén (T) theo tung TLV.

Hinh 1. So dé vi tri ldy mau trong heu vie



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

2. Két qua phan tich danh gia x6i mon
bang ky thuat Cs-137

Tur két qua phén tich Cs-137, so sanh
v6i mat do ton lwu (MDTL) tham chiéu,
dung m6 hinh tinh toan ty 1¢ (PM) va mo
hinh cin bang vat chat (MBM) ctia Walhng
va He (1999 va 2001) dé tinh toan toc do x6i
mon dat v6i do sdu x6i mon 1a 0,1 va 0,2 m.
Tong hop két qua danh gia x6i mon cho cac
tiCu luu vuc tai bang 1. Hinh 2 so d6 phan
b6 lai dat cua luu vuc. O so dd nay, thang
gla tri biéu dién la [tan/ha/nam] vOi gia tri
am the hién x0i mon va gia tri duong thé
hién bdi ling dét.

Bdng 1. Tong hop két qua danh gia x6i mon
cho cac tiéu lwu vuc

) Téc do x6i | Sai sb téc do
Tén tuyen _ mon Xx6i moén
(tan/ha/nam) | (tan/ha/nam)
Tuyén 1 5.45 0.91
Tuyén 2 4.79 0.53
TB Lwu virc W3&W4 5.12 0.72
Tuyén 3 5.11 1.04
Tuyén 4 3.23 0.79
TB Lwu viee W2 417 0.91

Hmh 2 Sa do phan bé lai dat danh gid
bang ky thudt Cs-137 0 cac tiéu huu viee
w2, W3 va W4 [ z‘an/ha/nam] VGi gid tri am
thé hién x6i mon va gia tri duong thé hién

béi lang dat

Hinh 2 cho thay:

a) Cac tiéu luu vue W2, W3 va W4
trung binh tir 4 dén 5 tan/ha/nam nhung
mirc 36 x61 mon khac nhau tai cac khu vuc.

b) X61 mon manh nhit ¢ khu vyc xung
quanh cac diem T2-T4, T12-T14 va T30-
T31 (hinh 1).

¢) Mot dic diém dang cha y 13 mic du
trén sudn doc, trong qué trinh x61 mon dat
do dong chay, mdt van ton tai mot qua trinh
song song cung xdy ra la x6i mon dat va sy
boi lang cuc bd. Khi nghién ctru x61 mon
trén cac O thira nho, bé mit dat dong nhat
trén mot mat phang (do qué trinh lam dat dé
canh tac) nén khong xay ra hién tuong, boi
ling. Trong khi d6 voi dia ban thyc té tu
nhién, bé mat dét ludn tao ra nhung vi tri cao
- thap khac nhau nén trong qua trinh dich
chuyén dat do dong chay mit van ludn ton
tai hai qua trinh: X6i mon noi cao va bdi tu
vao noi thap Thyc té bang phuong phap
nghlen clru ndy cho thdy tai mot sb diém dat
van duogc b01 ling nhu & khu vyc xung
quanh cac diém T33-T34, T19, T24. 6 1a
diém khac biét wu thé ciia phwong phap nay.

3. Két qua phan tich danh gia x6i mon
bang ky thuat Be-7

Céc dot lay mau

Ba dot lay mau sau ba lan mua 16n co
cuong do manh nhu sau:

bot 1: Sau ciac ngay mua 26-
27/06/2007 va 7/07/2007

Dot 2: Sau cac ngay mua 9/09/2007 va
12/09/2007

Dot 3: Sau cac ngay mua 1/10/2007 va
9/10/2007

Mat dé ton lwu (MBTL) tham chiéu (TC)

MDTL trung binh tai vi tri TC dot 1 1a
299+105 Bg/m?, dot 2 1a 289+75 Bq/m va
cho dot 3 1a 335476 Bq/m Két qua nay
cho thay MBTL tham chiéu cua dot 3 cao
hon hin so vé6i dot 1 va 2. Do dot 3 ¢6
lugng mua cao hon (tong lwong mua tir
ngay 3-5 thang 10 ndm 2007 1a 198 mm),
trong khi tong lwong mua cua dot 1 1a 128
mm va cua dot 2 1a 131 mm.



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Két qua ddnh gia x6i mén bang ky
thuat Be-7

Tir cac két qua phan tich Be-7, so sanh
vo1 MDTL tai vi tri TC, chiing t6i dfmg mo
hinh tinh toan (Q. He, D.E. Walling va P.J.
Wallbrink, 2002) dé tinh toan téc do x6i
mon dat.

Tu cac két qua tinh toan trén cho théy:
sai sO cua phuong phap Be-7 cao hon nhicu
so voOi sai sO cua phu'orng phap Cs-137.
Hinh 3 dua ra mét vi dy minh hoa so do
danh gi4 sy phan bd lai dat cho dot 1.

Hinh 3. So d6 phdn bo lai dit dot 1 dinh
gid bang ky thudt Be-7 trén cdc tiéu luu vuc

W2, W3 va W4 [tAn/ha], voi gia tri am
thé hién x61 mon va gia tri duong thé hién
boi lang dat

Tong hop két qua tinh toan téc do xoi
mon tai cac diém cho ca 3 dot léy mau (xem
bang 2). C6 thé danh gi4 13 trong mua mua
nam 2007, luong d4t bj x61 mon cua tiéu luu
vuc W3 va W4 la 17749 kg/ha, tic la
khoang 17,75 tAn/ha, con cua tiéu luu vuc
W2 14 7612 kg/ha, tirc 1a khoang 7,61 tan/ha.

Bdng 2. Tong hop két qua tinh todn toc do
xoi mon (kg/ha) bang ky thudt Be-7

Potmua TBW3+W4 | TBW2
Pot 1 2213 1276
Pot2 11734 3674
Pot3 3802 2662

Téng cong
(mta mua 2007) e e

4. Téng hop so sanh két qua danh gia
x6i mon cho lwu vwc

So sanh két qua nghién ciru vé x6i mon
bang ky thuat do dém truyén thong, trung
binh lwong dat x6i mon 1a 3,98 tdn/ha/nim
(dat ling dong tai bé va dat bi cudn troi
theo dong chay). Nong d6 cac PVHN trong
cac mau bun lang tai cic bé dé so sanh tong
hoat d6 Be-7 va Cs-137 lang dong v&i tong
hoat do bi cudn trdi theo dong chay. Két
qua tai cac Bang 3 va 4.

Bdng 3. So sanh tong hoat do Be-7 ling dong va bi cudn tréi theo dong chdy

STT | | W2 (7.71 ha) | W3 (9.92 ha) | W4 (8.36 ha) | Tong céng
Tbng hop cho nam 2007
1 | Téng hoat d6 Be-7 trong buin [Bq] 89304 91072 31675 212051
2 | Tong hoat d6 Be-7 bi rira troi trén lwu
vie [Bq] -92520 4419360 4326840
Chénh I&ch (2/1) [1an] 20

Bdng 4. So sanh tong hoat dé Cs-137 ling dong va bi cuon tréi theo dong chay

STT W2 (7.71 ha) | W3 (9.92 ha) | W4 (8.36 ha) | Tong céng

1 |Bun lang dong (kg/ndm) 2715 2933 1328 6976

2 {\IIB%?I%Q?Q Cs-137 trung binh trong bun 4.22 3.49 4.84

3 | Tdng hoat d6 Cs-137 trong bun [Bg/nam] 11448 10224 6428 28100
Nong dé Cs-137 bi rira tréi trén lwu vyee

4 [Bg/m?] 64.64 130.94
TOng hoat d0 Cs-137 bi rlra troi trén lwu

5 vuc [Bg/nam] 99675 259785 359460
Chénh léch (5/3) [lan] 13
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Két qua cho thiy cac PVHN trong qua
trinh x6i mon, chu yéu bi rira tréi theo dong
chay; ling dong tai cic bé ling chi mot
phan nhé. Vi cac dong vi nay khi roi ling

xudng mit dat chi yéu bi hap thu vao trong
cac hat min (sét, OC) cua dét tréng
(Wallbrink va Murray, 1994). Nén chung
theo cac hat sét min troi theo dong chay.

Badng 5. So sanh két qua nghién ciru x6i mon bang cdc ky thudt khdac nhau

Do Cs-137 Po dén‘\ truyen bo dén} truyen ) Dc! Be-7 )
TB nhidu nim thong thong DPanh gia x6i mén
An/halna TB nhiéu nam nam 2007 nam 2007
(tan/ha/nam) (tan/ha/nam) (tAn/ha/nam) (tan/ha/nam)
Cac tidu lvu viee W3&W4 5.12+0.72 1.23 7.49 17.75+1.65
Tiéu lvu vec W2 4.17+£0.91 2.86 4.78 7.61+0.7

IV. KET LUAN

Panh gia toc do x6i mon bang ki thuat
Cs-137 tuong duong véi trung binh quan
tric lau dai bang ky thuat do truc tiép
truyén thong.

Két qua dénh gia toc do x6i mon bang
ky thuat Be-7 cho mdt thdi gian ngan (nim
2007) c6 gia tri tuyét d6i cao hon vé6i cach
do truyén thong.

Phan anh dugc luong dat phéan bd lai
trong qua trinh x6i mon: Lugng dat bi boc
tach cua cac tiéu luu vuc 3 va 4 13 cao hon
so v6i tiéu Iuu vuc 2

Be’ 1a dong vi ngdn ngay (T12=53
ngay) nén ky thuat Be-7 thich hop dé theo
d6i x61 mon cua mot su kién ngén nhu
mot dot mua, qua d6 danh gia dugc su
phan bd lai dat trong mot khoang thoi
gian hep hon.
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DAC DIEM PAT TRONG CHE TiNH YEN BAI
Trwong Xuan Cudng',Tran Thi Minh Thu'

SUMMARY

Characteristics of tea soils in Yen Bai province

The study has performed on 15,000 hectare of tea soils in Yen Bai province. The research results
indicated that: The soil of study region is suitable for tea plantation. Whole tea plantation areas is
distributed from altitude of 100 meters to over 1,000 meters and slope from 8° to 25°. The tea soils
is classified into three main soil groups by FAO-UNESCO - WRB classification, which are
Ferralsols, Nitisols and Acrisols. Most tea soils is characterized medium to heavy-texture; strong
acidity (pHH20 from 3.8 to 5.5); humidity; high organic carbon (OC) and total nitrogen (N%)
content; cation exchange capacity (CEC) ocupied over 16 meq/100g of clay; but low base
saturation (BS) and exchanged cations (Ca?*, Mg?*,...); content of potasium and phosporous are
low to very low and downtrend to depth of soil layer, molipden is not enough for tea requiment.

However, limitation of those factors can be improved by technique method (cultivation).

Keywords: Tea, characteristics, soils, Yen Bai.

I. DAT VAN DE

Tai Yén Bai, cdy che duogc xac dinh la
cdy cong nghiép truyén théng co vai trd
quan trong trong co ciu cay tréng cua tlnh
Cay ché co kha nang sinh truong, phat trién
trong diéu kién dac thu cua ving dat déc,
dem lai nguon thu nhap dang ké gop phan
x6a d6i giam nghéo va dan tién toi lam giau
cho nhan dén trong vung. Bén canh do, cay
ché con ¢o vai tro to 16n trong viéc che phu
dat tréng ddi nui troc va bao vé moi truong
sinh thai.

Viée bb tri, san xuét ché dua trén co s&
cac diéu kién ty nhién ciia mdi ving s tao
ra vung nguyén liu 16n, tu do dau tu chidu
sdu dé nang cao niang suét, chit lugng che
(Nguyén Hiru Khai, 2005) [3] vi trong
nhitng diéu kién nhét dinh dinh dudng cia
dat c6 anh hudng rat 16n dén pham chit che
(www.caycanhvietnam.com). Mat khac,
diéu kién thé nhudng va ving sinh thai la
hai yéu t6 quan trong anh huéng dén chat
luong che xanh (Ngo6 Xuan Cuong va
Nguyén Vin Tao, 2004) [1]. Nhiéu cong

' Vién Thd nhudng Néng hoa
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trinh nghién ctru co s bon phan cho che ¢
nhiéu nudc di chi ra rang hiéu qua cua viéc
bon phan chiém 50 - 60% tong hiéu qué cua
tat ca cac bién phap nong hoc Ve tang nang
sudt ché. Bon phan cho che la yeu t6 manh
dé ting ning suit va phidm chat ché. Tuy
nhién, theo nhiéu tac gia dé dat dugc hiéu
qua thi phai cin cr vao nhu cau dinh dudng
cta timg giéng ché va dinh dudng cua dat
dé bu dép nhirng thiéu hut dinh dudng hoic
han ché du thira dinh dudng (Vi Boi
Tuyén, 1981) [5].

Do do, nghién ciru dic diém dat trong
ché tinh Yén Bai 1a mot tién dé quan trong
trong viéc ning cao ning suat, chit lugng
che, dam bao phat trién bén viing va ning
cao stc canh tranh trén thuong trudng, tiép
tuc dua cay che thuc su trd thanh cay cong
nghi¢p miii nhon cua tinh Yén Bai.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

GoOm céc loai dat tréng ché tai Yén Bai
nhu: Pat do, dat do nau, dat dé vang...



