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ABSTRACT

Intensive rice cultivation is the popular land use system in the Mekong Delta, especially
on fertile alluvial soil areas along the river. Due to the management practices for
intensive rice production as puddling, inorganic fertilizer application, increased
mechanization, etc., soil properties has been modified tremendously especially in physical
soil characteristic. Paddy soils in Long Khanh and Vinh My village are normally
characterized with the plough layer (Ap) and underlying compacted layers (Bg). Two
prominent physical soil degradation types founded in rice fields are subsoil compaction
and soil structural degradation due to (1) illuviation process of fine particles, (2) mono-
rice cultivation with high soil rotation, (3) increased mechanization in wet tillage, (4)
declination of soil organic matter. Besides that, the results of field experiment initially
revealed the positive effects of alternative crop rotation on rice yield and soil structural
stability due to the appropriate land management.

Keywords: Physical soil degradation, intensive rice cultivation, aggregate stability, crop
rotation, stability index (SI), stability quotient (SQ)

Title: Physical soil degradation on intensive rice cultivation areas in the Mekong Delta
and the effects of crop rotation on aggregate stability of paddy soils

TOM TAT

O Pong bang Séng Ciru Long, mé hinh canh tac tham canh liia dang phdt trién rat nhanh
chéng, ddc biét la trén nhém dat phit sa ven séng Tién va séng Hau. Viéc dp dung cdc
bién phap ky thudt trong canh tac lua tham canh nhu cay wot, gia tang co gidi hoa va bon
phan vé co, ... lam cho ddc tinh vét 1y ciia dat thay doi dang ké. Phdu dién ddt ¢ cdc ving
ddtphu sa tham canh 3 vy liia nhw o Vinh My va Cai Ldy rat dién hinh véi s xudt hién
cua tang canh tdc Ap va tang dé cay bi nén dé (Bg). Hai logi hinh bac mau vt ly chu yéu
trén dat tham canh hia la sw nén dé va suy thodi cau triic ciia tang bén dwéi tang canh tac
do: (1) su truc di cua sét, (2) tham canh lia trong thoi gian dai, (3) gia tang co gioi hoa
trong cdy wot, va (4) suy giam ham luong chat hitu co. Bén canh dé, cdc két qua cia thi
nghiém dong rugng buoc dau cho thdy hiéu qua cai thién cua viéc luan canh cdy trong
can 1én nang sudt liia va dg bén cia doan lap ddt do viéc quan 1y dat thich hop.

Tir khéa: nén dé ciia dit, liia 3 vu, doan lap

1 PAT VAN DE

Pong bang Song Ctru Long gift vai tro rat quan trong trong chién lugc phat trién
kinh té - xa hoi cia Viét Nam. Vi di€u kién tu nhién thuan loi va dat dai mau ma,
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Pong bang song Ciru Long déng goép mot san lugng lwong thyc rat 16n cho nhu
cau tiéu thu trong nudc va xuat khau. Trong ndm 2000, san luong luong thuc cua
Pong bang séng Ciru Long 13 6,8 tridu tin (chiém 50% san luong cua ca nudc)
(Truong va Anh, 2000). M6 hinh canh tac thdm canh lta (3 vu/ndm, hodc 7 vu /2
nim) 12 mo hinh phét trién rat nhanh vé dién tich trong nhitng nim gan day, dic
biét trén nhom dit phu sa ven song Tién va séng Hau. Tuy nhién, viéc ap ‘dung mé
hinh canh tac nay trong mot thoi gian dai da boc 16 nhiing anh huong bat loi dén
do phi cua dat thong qua biéu hién suy giam ting trudng cia nang suat lua trong
nhitng nim gan ddy, mic du mot luong 1én phan bon va thudc bao vé thuc vat
duoc st dung lién tuc hing nam. Su suy giam nang sudt lua c6 thé 1a két qua cua
qua trinh suy thoai do phi va strc san xudt cua dat. Do d6, muc tiéu chinh cia
nghién ctru ndy 1a nham: (1) danh gia tic dong ctia thim canh lua 1én d6 phi vat 1y
dat thong qua viéc xac dinh céc loai hinh bac mau chinh va cac nguyén nhan dan
dén bac mau vat 1y trén dat thAm canh la; (2) danh gia hiéu qua cai thién cta luan
canh 1én d6 bén cua doan lap dat.

2 PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién chil yéu trén nhom dég pht sa ven song Tién va song
Hau thu(:)c xa Long Khéanh, huyén Cai Lay, tinh Tién Giang va xa YTnh MY, thi )‘cé
Chéu Doc, tinh An Giang. Day la nhing vung tham canh lta dién hinh co6 diéu
Kién tu nhién thuan lgi va dat dai mau md thugc nhém dat phu sa ven song.

Thi nghiém dong ruong duge bo tri theo kiéu khdi hoan toan ngiu nhién. O xa
Long Khanh, thi nghiém so sanh anh huong cua tham canh lua va luan canh lén d6
phi vat 1y dat bao gom 4 nghiém thirc dugc bo tri trén cac 16 vdi dién tich moi 16 1a
90m?2.

- NT1: Loa- Lua— Lua

~ NT2: LGa— Bép non — Lla

- NT3: Lia — Dau xanh — LUa

~ NT4: La— Pau xanh — Bip non

O xd Vinh My, thi nghiém gdm 5 nghiém thirc duoc bé tri trén cac 16 ¢6 dién tich
la 50m?.

- NT1: L0a—Lua- Lua

- NT2: Pau xanh — L0a — Lua

- NT3: PBau xanh — Dau nanh — Lla

~ NT4: Bip nép — Pau bap — Lua

~ NT5: Pau xanh — Bap non — Lla

Trude khi b tri thi nghiém dong rugng, phau dién dat tai cac rudng thi nghiém
dugc dao ta va mau dat & mdi tng chan doan duogc lay dé thyc hién phan tich mot
s6 dac tinh vat ly (nhu’ clpng trong, ty trong, thanh phan co gioi, Ksat, do bén cjoan
lap) va hda hoc dat (chat htru co) nham danh gia d6 phi hién tai ctia vung dat co
lich str doc canh cdy lua trong thoi gian dai. Céac phan tich vat ly va héa hoc dat

dugc thuc hién & bo mon Khoa hoc Dét va Quan 1y Dét dai, Khoa Nong Nghiép va
Sinh hoc tmg dung, Truong Pai hoc Can Tho.
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Pbi v6i cac thi nghiém doéng rudng dé nham danh gia anh hudng cua luan canh 1én
d6 phi vat Iy dat, mau dat & 2 tang tir 0- 15cm va 15- 30cm duoc 14y mdi nim mot
lan sau chu ky 3 vu canh tac va trén nén la vira thu hoach dé phén tich tinh bén
ctia doan lap dat. Tinh bén ciia doan lap dat dugc phan tich theo phuong phap ray
kho va ray udt (Verplancke, 2003), thong qua viéc xac dinh duong kinh trong
lwong trung binh (mean weight diameter - MWDgry, MWDuet). Chi sb tinh bén cua
dat - SI (Stability Index) c6 gia tri cang cao thi tinh bén cua tip hop dit cang cao.

3 KET QUA - THAO LUAN
3.1 Hién trang do phi nhiéu vat Iy ciia dat phi sa tham canh lGa

Két qua dao ta phau dién va phan tich trong phong thi nghiém cac déc tinh vat ly

dat cho thay phau dién dlen hinh cua dat lua gdm ting canh tic (Ap) va tang de cay

bi nén d& phia bén dudi tang canh tac (Bg). Cac dic tinh hinh thai ndy xuat hién

chu yéu do cac tac dong cia con ngudi trong qué trinh canh tac laa nhu cay uét,

gia ting co gidi hoa trong khau lam dét, va bon phan vo co, ...

Bang 1: Cac dic tinh vat ly va hoéa hoc cia phéu dién dat lua tai xa Long Khanh, huyén Cai
Lay, tinh Tién Giang

Tang Dungtrong Ty trong Do xbp Thanh phan co gi6i Ksat CHC
(cm)  (g/em®)  (glem®) (%) Cat (%) Thit (%) Sét(%) (cm/hr) (%C)
0-15 0,98 2,13 65,71 24 30,9 66,7 71,72 2,57
15-25 1,02 2,32 5581 14 32,5 66,1 10,37 1,40
25-65 1,33 2,34 4298 29 35,5 61,6 0,005 0,44
65-125 1,30 2,45 4717 4,2 36,8 59,0 0,004 0,35
>125 - 2,60 - 59,1 27,2 13,8 - 0,28
Bang 2: Cac dic tinh vét 1y va hoéa hoc cia phiu dién dit lia tai xd Vinh My, thi x Chéu
Poc, tinh An Giang
Tang Dungtrong Ty trong Do xdp Thanh phan co gidi Ksat CHC
(cm) (glem®)  (glem®) (%) Cat (%) Thit (%) Sét (%) (cm/hr) (%C)
0-10 1,20 2,43 50,6 0,9 41,9 57,2 1,216 2,78
10-30 1,10 2,43 54,9 1,2 38,9 59,9 0,689 1,46
30-45 1,29 2,50 48,6 0,6 29,5 69,9 0,120 1,69
45-80 1,23 2,42 49,2 0,6 25,4 74,0 0,005 0,93
80-100 1,29 2,58 50,1 0,3 26,1 73,6 0,004 0,81
100-120 1,30 2,61 50,1 0,5 24,7 74,8 0,005 1,25
120-135 1,25 2,60 51,8 0,5 29,2 70,3 0,004 0,60
>135 1,39 2,61 46,4 0,9 43,1 56,0 0,008 0,39

Két qua phan tich & bang 1 va 2 cho thy tang canh tic Ap c6 mot sd dic tinh dién
hinh nhu: ham luong chat hitu co cao, dung trong thap, 6 xdp thich hop cho sy
phat trién cua ré cay trong. Nhin chung cac dic tinh vat Iy cta ting canh tac rat
thich hop cho su phat trién cta cay lua.

Nguoc lai, phia bén dudi ting canh tac 13 sy hién dién cua tang dé cay véi cac dic
tinh vat ly bt loi nhu dit c6 dung trong cao, khong co ciu trac, do xép thép, tde
d6 thAm bao hoa (Ksat) thap, ...(bang 1, 2). Sy hién dién cua ting dé cay phia bén
dudi ting canh tac & d6 sau tir 25 cm (Cai Lay) va 30 cm (Vinh M¥) cha yéu 1a do
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qua trinh cay udt trong khau lam dét cua canh tac lua nude da lam cho ciu trac dat
bi pha v&, cac hat sét truc di xudng tang bén dudi lap day mot sb té khong trong
dat. Hon thé nita, viéc gia tang co gioi hoa cling nhu vong quay cua dat trong thoi
gian gan day ciing gop phan lam cho dat ngay mot nén da.

Bén canh do, két qua phan tich do bén cua doan lap trén dat tham canh laa cho

thdy tinh bén cta doan lap dat c6 khuynh huéng giam theo chiéu sau (biéu thi trén

tri s6 SI va SQ & bang 3). D6 bén cuia doan lap dat phu thudc vao nhiéu yéu td nhu:

thanh phan co gidi, ham luwong chit hiru co, thanh phan cic cation trao doi,...

(Bronick and Lal, 2005).

Bang 3: Chi sb tinh bén ciia doan lap dit tai 2 diém thi nghiém & Cai Lay, Tién Giang va
Chau Doc, An Giang

I?ggéﬁl bo ?gr‘;)ta“g MWDary MWDuet A’f;’;“r;ap IS Sl SQ
Long Khanh,  0-15 416 377 7658 038 292 2231
Cai Lay 15 - 30 434 360 7913 073 152 1196
VinhM§,  0-15 389 299 7000 090 111 77.8
ChaubPbc  5-30 371 224 6768 147 069 471

Chi 56 khdng bén (Instability index), 1S = MWDadry - MWDuwet
Chi 56 tinh bén (Stability index), SI = 1/SI
Tinh bén cdu triic (Stability quotient), SQ = SI * (% doan lap > 2mm)

Két qua nay ciling twong ty voi két qua ciia mot s nghién ctru trude d6 cua Lé Vian
Khoa (2004), cho théy rﬁng d6 bén cua doan lap dét co lién quan dén ham luong
chat hiru co trong dat. Phan 16n chat hiru co tra lai cho dat duoc cay vui & tang mat
va bo ré cay trong ciing phat trlen manh va ddy o tang canh tac, cac yéu to nay gop
phan 1am cho doan lap dat ¢ ting mit bén hon.

Su hién dién cua téng dé cay phia bén dudi tﬁng canh tac thuc sy la mét tré ngai
cho su phat trién cta ciy trong c6 thé ddn dén suy giam ning suat. Pic biét, anh
hudng bat loi cua ting dé cay dén su phat trién cua cy trong cang thé hién 13 hon
trong trudng hop ludn canh ciy trong can trén nén dat lua. Cdy mau s& dé bi thiéu
nudc trong mua kho va thiéu oxy trong miia mua do sy hién dién cua tang dé cay
1am can tro sy phat trién sdu cua bo ré cdy trong han ché kha nang huy dong nudc
va chat dinh dudng tir cic tang phia bén dudi, hon nira tang dé cay cung lam can
tro sy thoat nudc trong mua mua dan dén tinh trang ngap Gng gay thiéu oxy anh
hudéng dén hoat dong cua ré ciy trong.

3.2 Hiéu qua cai thién ciia luin canh dén tinh bén cau tric dat

Két qua thi nghiém dong rudng & 2 diém thi nghiém cho thay: & xd Long Khanh,
huyén Cai L4y, tinh Tién Giang, chi s6 tinh bén SI do dugc & nghiém thirc luan
canh voi bép non dat gia tri cao nhét (SI=3,13 0 tﬁng mat va = 1,60 ¢ tﬁng bén
du6i) nhung khong khac biét vé mat thdng ké so véi cac nghiém thic luan canh
khac (bang 4); riéng tai x4 Vinh My, thi xi Chau Ddc, tinh An Giang, cac nghiém
thirc luan canh véi cay mau, dic biét cAc cly trong c6 hé thong ré an sau nhu bap,
c6 hiéu qua cai thién do bén cua doan lap dat & ca 2 t?mg va khac bi¢t c6 y nghia
thdng ké so voi nghiém thirc trong laa 3 vu lién tuc trong nhiéu nam (bang 5).
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Bang 4: Do bén doan lap & cac nghiém thirc ludn canh va thim canh lia ¢ xa Long Khanh,
huyén Cai LAy, tinh Tién Giang

Tang mit (0 —15cm)  Tang bén dudi (15 — 30 cm)

Nghiém thuc

Sl SQ Sl SQ
Lla — LQa —Lda 2,92ns 223,0 1,52ns 119,6
Lda — Bap non — Lla 3,13ns 250,5 1,60ns 127,3
Lla — PAau xanh — LQa 2,91ns 232,4 1,12ns 89,4
LUa — Pau xanh — Bap non 2,94ns 2324 1,54ns 123,8

ns: khong khdc biét vé mdt thong ké véi mire ¥ nghia 5%

Bang 5: P bén doan lap ¢ cic nghiém thirc ludn canh va thim canh lia ¢ xa Vinh My, thi
xa Chau DPoc, tinh An Giang

Tang mit (0 —15cm)  Tang bén dudi (15 — 30 cm)

Nghiém thuc S| S0 S| SO
La— Lua—Lla 1,11b 77,8 0,69b 47,10
Pau xanh — LGa — Lla 1,06b 74.4 0,69b 44,68
Pau xanh — Pau nanh — Lla 1,73a 127,0 1,02a 72,44
Bip nép — Pau bip — Lla 1,91a 154,4 0,98ab 78,17
Dau xanh — Bép non — Lia 1,96a 157,1 1,02a 75,98

Cc nghiém thirc ¢ chit giong nhau khéng khdc biét vé mdt thong ké véi mike ¥ nghia 5%

Hi¢u qua cai thién cta luan canh lén do bén cua doan lap co thé 1a do cac bién
phap quéan ly dat phu hop trong canh tac rau mau nhu lam dat trong diéu kién am
d6 thich hop, dat tréng rau mau thudng trong trang thai kho réo tao diéu kién thuan
loi cho qua trinh phan huy tan du thuc vat trong dét tao ra cac hop chét hitu co co
kha niang két dinh cac hat co gi6i dét lai voi nhau. Hon thé nira, diéu kién kho va
uot xen ké nhau ¢ mo hinh luan canh loa voi cay trong can cting gop phan 1am
phat trién ciu tric dat. Bén canh d6 b ré an sau cua mot sd cay trong can so voi
cay lua cling gop phan x6i x40 dat cling nhu cac soi ré khi phét trién cling c6 tac
dung ndi két cac hat dat voi nhau. Ngoai ra, trong qua trinh sinh truong va hap thu
dinh dudng, bo ré cay trong tiét ra cac dich ré, cac chat nay ciing dong vai tro nhu
1a tac nhan két dinh ctia doan lap dit.

4 KET LUAN VA PE NGHI

4.1 Kétludn

~ Qua két qua dao ta va phan tich cac dic tinh Iy héa hoc ciia phau dién dat phu
sa thim canh lda tai xd Long Khanh, huyén Cai Lay, Tién Giang va xi Vinh
M7, thi xa Chau Ddc, An Giang cho thay: ¢ dit phu sa thAm canh lta xuat hién
2 loai hinh bac mau vat ly chinh la sy nén d€ va suy thoai cAu tric ctia tﬁng bén
duéi tang canh tac chu yéu do: (1) su truc di ctia cdp hat min nhu sét, (2) tham
canh lua trong thoi gian dai, (3) gia tdng co gidi hoa trong cay udt, va (4) suy
giam ham luong chat hitu co.

~ Bén canh d6, thi nghiém ddng rudng ciing cho thdy hiéu qua cai thién cua luan
canh Ién tinh bén ciia doan lap dét. Tac dong cai thién cua luén canh trén dat
laa chu yéu 1a do cac bién phap quan 1y dat phu hop nhu: lam dat trong dleu
kién am d6 thich hop, mé hinh ludn canh laa véi ciy trong can tao diéu kién am
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d6 kho va udt xen ké nhau, va bo ré phat trién manh ctia mot sé cdy trong can
g6p phan lam phat trién ciu tric dat.

4.2 Pé nghi

— Can gia ting ham luong chét hitu co trong dit nhim gop phan nang cao do bén
clia cAu trac dat bang bién phap boén phan hiru co hay rom ra da duoc u hoai
muc.

~ Trong canh tac laa nén ap dung moé hinh lun canh véi cdy trong can nham han
ché anh huong bat loi ctia tham canh 1aa 1én d6 phi vat Iy cua dat.

~  Ap dung cac bién phap lam dat phi hop nhu: chuan bi dat ¢ diéu kién 4m do thich
hop trong canh tac cay tréng can; str dung cac may cdy x6i nho trong khéu cay uot

dé han ché tic dong nén d& cua viée st dung cic may moc ning ¢ diéu kién 4m do
cao.
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