Tap chi Khoa hoc Truong Pai hoc Can Tho

Phdn B: Néng nghiép, Thily san va Céng nghé Sinh hoc: 26 (2013): 43-49

Tap chi Khoa hoc Trudng Pai hoc Can Thao

hd

website: sj.ctu.edu.vn

BIEN PHAP CAl THIEN PQ PHI NHIEU PAT VA NANG SUAT LUA TREN
PAT PHU SA CO THAM CANH LUA TAI HUYEN MQC HOA — TINH LONG AN

Tran Ba Linh', V& Thi Guong’, Bui Nhuén Dién' va Ngé Ngoc Hung' ‘
L B6 mén Khoa hoc Pat, Khoa Néng nghiép va Sinh hoc Ung dung, Truong Pai hoc Can Tho

Thong tin chung:
Ngay nhan: 08/11/2012
Ngay chap nhdn: 20/06/2013

Title:

Improvement of soil fertility
and rice yield on old alluvial
soil at Moc Hoa district,
Long An province

Tir khoa:

Ddt phii sa co, phdn hitu co,
luan canh lua — mau, dudng
chat dat trong

Keywords:

Old alluvial soil, compost
amendment, rice-cash crop
alternation, soil nutrients

ABSTRACT

In the Mekong delta, old alluvial soil types are poor in soil nutrients.
Famers have applied only inorganic fertilizers for double rice cultivation
and have not paid much attention on using organic manure. With high
dose of inorganic N and P applied, intensive rice cultivation has led to
soil degradation and low rice yield. Objectives of this study were to find
the way to improve soil fertility and rice yield of mono-rice system on old
alluvial soil in Moc Hoa district, Long An province. Treatments were
arranged in randomized complete block design with 1) Double rice crops
(as farmers’ practice); 2) Double rice plus 10 tons (T) of compost; 3)
Rice alternated with sesame;4) Rice alternated with peanut; 5) Rice
alternated with soybean. Experiment was conducted for 8 years. Results
showed that the system of rice crop alternated with cash crop led to
increase significantly soil available nitrogen, labile carbon content and
nitrogen mineralization in comparison with traditional rice cropping
practice. Organic amendment result the increases of labile carbon and
available nitrogen in soil compared to the rice treatment without compost
addition. As consequence, the rice yield has been improved by either
compost amendment or alternative cropping of rice and upland crops.

TOM TAT

O dong bang séng Ciru Long, tham canh hia trong nhiéu nam dwa dén
bac mau dat. Trén dat phit sa cé, la biéu loai dat nghéo dudng chdt, néng
dan canh tac doc canh lua hai vu khong bon phdn hitu co, chi su dung
phén vé co véi liwong dam (N) va lan (P) cao, ndng sudt lia dat thap. Thi
nghiém ludn canh hia — mau, bon phan hitu co dwoc thuc hién trén ddt
phit sa cé tai huyén Méc Hoa — tinh Long An nham danh gia su cai thién
ham heong duong chdt trong ddt va cai thién nang sudt lia. Thi nghiém
duge bo tri theo khoi hodn toan ngdu nhién gom nam nghiém thirc: (1)
hai vu lia (theo canh tic cia néng dan), (2) lia + 10 tdn phin hitu co vi
sinh — lia, (3) liia — mé, (4) hia — ddu phong, (5) hia — ddu nanh. Két qua
thi nghiém dai han qua 8 nam cho thdy ludn canh lia — mau gitip tang
kha ndng cung cdp dam hitu dung trong ddt, tang kha ning khodng héa
dam, tang ham lwong cacbon dé phdn hity so véi chuyén canh lia. Bén
phén hitu co gip cdi thién ham heong cacbon dé phan hiy, ting lwong
dam hitu dung trong dat c6 ¥ nghia. Qua hiéu qua cdi thién dé phi nhiéu
ddt, nang suat liia ciia nghiém thirc ludn canh lia — mau va nghiém  thirc
canh tac hai vu lua c6 bon phdn hitu co cao hon khac biét co y nghia
thong ké so véi tham canh lia theo bién phdp ky thudt ciia néng dan
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1 MO PAU

Nhiéu vu laa dwgc canh tac trong nim va
tham canh lua nudc la giai phap hiéu qua dap
ng nhu cau luong thyc trude ap luc gia ting
dan s6 thé gisi (OIK va ctv., 2002). Hién tai,
cac hé théng thim canh lta nudc chiém hai
dén ba vy trong ndm véi dién tich khoang 14
triéu ha & cac nude dang phat trién ciia Chau A
da gop phan lén vao san lugng lta gao cua
toan cau (Cassman va ctv., 1995; Mahieu va
ctv., 2002). Tuy nhién, sy suy giam ning suat
laa hién nay trong nhiéu thi nghiém tham canh
dai han tir 20 dén 30 nam qua da dit ra sy nghi
ngo vé tinh bén ving ciua hé thong nay
(Cassman va ctv., 1997; OIk va ctv., 1996).
Mot sb ving suy giam ning sut lua thé hién
10 qua ting dau tu s dung phin vo co va
thudc bao vé thuc vat dé duy tri nang suit lua.
V§i viée canh tac laa doc canh lién tuc néu
khong c6 nhitng bién phép canh tac hop 1y, vé
lau dai s& anh huong dén tinh bén viing cua
san xuat néng nghiép. Do d6, can phai xac
dinh mé hinh canh tac thich hop, tim ra nhiéu
bién phap dé cai thién do phi nhiéu dat, cai
thién ning suat lta. Qua d6 ndéng dan c6 thé
chon Iya bién phap thich hop véi diéu kién
canh tic, kha ning tai chinh va nhit 1a thi
truong tiéu thy san pham.

Trong diéu kién ngap nudc lién tuc cua hé
thong tham canh la nuéc, sy phan huy yém
khi du thira thuc vat lam han ché kha ning
khoang hoa dam tir cac thanh phan mun cia
chat hiru co trong dat (Olk va Cassman, 2002).
Pam (N) hitu dung bi kiém gitr dudi dang tao
thanh  cac hop chat hitu co khé phéan hay ¢
dat laa ngap nudc cao hon so véi trong dat
thoang khi (Ponnamperuma, 1976; Dobermann
va Fairhurst, 2000). Su khoang hoa chét hitu
co va su bt dong dam do cac yéu té khong
sinh hoc tao thanh cac hop chit hitu co kho
phan huy & dit ngap nuéc cao hon dat thoang
khi (Borthakur va Mazunda, 1968). Moi
truong khir lién tuc do canh tac laa nhidu vy
trong ndm, luong chét hitu co d& phan hay c6
thé giam dan dén giam kha ning cung cap dam
hitu dung (Stevanson et al., 1986). Bong thoi
s& lam cho hé vi sinh vat dit thay ddi nhu:
giam da dang loai va giam mat sb vi sinh vat.
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Tur d6, nang suat cay trong giam, hiéu qua kinh
té mang lai khong cao (V5 Thi Guong, 2001).
Nghién ctru dugc thuc hién nham cai thién do
phi nhiéu dat va nang suit lua cia vung san
Xuit lta doc canh trén dat phu sa co theo
huéng san xuat lia bén viing.

2 PHUONG PHAP NGHIEN CUU
Bdc tinh dat thi nghiém

Pat thi nghiém 1a loai dit phu sa co
(Plinthosols) c6 pH trong khoang 4,7 thudc
loai dat chua vira. Pat c6 ham luong chat hitu
co nghéo (2,18%). Kha ning trao d6i cation
(CEC) thap. Pit nghéo dam téng sb, ham
luong cation bazo trao doi rat thip. Dung trong
tang mat kha cao, cho thiy dat co6 khuynh
huéng bi nén dé. Ham lwong Fe,O; ty do va
AP trao ddi trong dat cao (Bang 1). Nhiing
tinh chat hoa, ly trén cho thay dat c6 do phi
nhiéu thap va can c6 nhitng bién phéap cai
thién de nang cao do phi nhidu va ning suat
cy trong.

Bang 1: Mt sb chi tiéu hoa hoc ciia dét thi nghiém

Chi tiéu Gia tri
PHH20 4,7
CEC (meq/100g) 3,75
Chat hiru co (%) 2,18
Nengs6 (%) 0,154
K* (meq/100g) 0,08
Ca®* (meq/100g) 0,48
Mg?" (meg/100g) 0,60
Na* (meg/100g) 0,06
Dung trong (g/m®) 1,32
Do x6p (%) 43
Fe,0s (%) 2,84
A" (meg/1000) 2,53

Thi nghiém dong ruong duoc thuc hién dai
han tir nam 2001 dén niam 2008 tai xa Binh
Tan, huyén Moc Hoa, tinh Long An, theo thé
thiac khdi hoan toan ngau nhién gom nam
nghiém thirc va bon 1an 13p lai véi dién tich 64
m? cho mdi 16 thi nghiém, gdm cac mé hinh
canh tac nhu sau:

Nghiém thuc 1: Lta Déng Xuin — Laa He
Thu (theo canh tac ciia nong dan)
~ Nghiém thtc 2: Lba Déng Xuan + 10
tan/ha phan hitu co vi sinh — Ltia Hé Thu
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Nghiém thirc 3: Lua Péng Xuin — Me
Hé Thu

Nghiém thuc 4: Lia Pong Xuan — Dau
phéng He Thu

Nghiém thuc 5: Lia Pong Xuan — DPau
nanh Heé Thu

Sau 8 nam thyc hién thi nghiém, mau dat
dugc ldy theo nghiém thic vao cudi vu lua
DPoéng Xuan, ngiu nhién tai nhiéu vi tri trén
tung 16 ¢ d6 sau 0 - 20 cm, sau do tron déu,
mang vé phong thi nghiém phoi khé tu nhién
trong khong khi, nghién min dé phan tich dam
hitu dung, chat hitu co trong dat, carbon d&
phan huy. Khd nang khoang hoa dam
dugc phan tich trén mau dat tuoi. Niéng suat
laa thi nghiém duoc thu thap vao cudi vu laa
DPong Xuan.

Phurong phdp phan tich: Chat hitu co trong
dat duoc xac dinh bang phuong phap Walkley-
Black. Cacbon dé phan huy dugc phan tich
bang phuong phap chuan do, dam ammonium
(N-NH;"), dam nitrate (N-NO53") va ham luong
dam mau dit u khoang héa dugc xac dinh bang
phuong phap so mau.

S6 liéu thi nghiém duoc dugc xir 1y bang
chuong trinh Excel va phan tich thong ké bang
chuong trinh MSTATC dé so sanh trung binh
cac nghiém thic & mirc y nghia 5%.

3 KET QUA VA THAO LUAN
3.1 Ham lugng dam (N) hitu dung trong dat

Két qua phan tich duoc trinh bay ¢ hinh 1
cho thiy dam hitu dung trong dat & cac nghiém
thirc luan canh laa — mau bién dong tir 21,2 -
23,9 mg/kg dat cao hon va khac biét co y nghia
thong ké so v6i nghiém thiac doc canh lua
(17,7 mg/kg dat). O cac nghiém thtc ludn canh
lta — mau, dat c6 thoi gian thoang khi khi
dugc canh tic vy mau, da giap vi sinh vat hiéu
khi trong dit co diéu kién sinh truong va phat
trién gop phan lam ting kha niang khoang hoa
dam, do d6 lam tang ham lugng N hitu dung
trong dat. Bong thoi, nghiém thirc tham canh
lua c6 bon phén hitu co ciing c6 luong dam
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hiru dung cao hon so véi chuyén canh laa. Két
qua nay c6 thé duoc giai thich 1a do bén phan
hitu co da lam tang dam hru dung tir Sy phan
hay hao khi ciia cac hop chat hiru co (Nyle et
al., 1999).
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M6 hinh canh tac

Hinh 1: Pam hitu dung trong dat giira cac
nghiém thirc thi nghiém

3.2 Kha nang khoang héa dam (N)
3.2.1 Ham lwong N-NH,*

Kha niang khoang héa N-NH," trong diéu
kién 1 thoang khi cac mau dat duoc thu ¢ cac
mo6 hinh canh tac cho thay ¢ thoi diém ban dau
thi lwuong N-NH," cta cic nghiém thic luin
canh lua-mau cao hon so voi cac nghi¢m thac
ddc canh lta c6 va khong c6 bon phan hitu co
(Hinh 2). Két qua nay duoc giai thich 1a do
tién trinh ammonium hoéa chuyén dam hitu co
thanh N-NH," ban dau dién ra manh hon & cac
nghiém thic luadn canh lia-mau so véi cac
nghiém thic doc canh lga. Sau 2 tudn & ham
lrong N-NH,* ting dan & hai nghiém thirc doc
canh laa va nghiém thiac doc canh lta c6 bon
phan hiru co. Trong khi dd, cac nghiém thuc
luan canh lia-mau c6 ham luong N-NH," c6
khuynh huéng giam. Sau tuan 4 va tuan 8 ham
luong N-NH,;" giam di manh hon va khac biét
¢6 y nghia théng ké & cac nghiém thirc luan
canh lua-mau va doc canh lta c6 bon phan hitu
co so voi nghiém thic doc canh lua. Két qua
nay c6 thé do ham lwong chit hiru co di giam
do qua trinh khoang héa. Mit khac, do diéu
kién thoang khi mét Iuwgng lon amonium da
chuyén thanh nitrate.
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3.2.2 Ham luong N-NO3’

Ham luong N-NO;™ cia cac hé thong cay
trong tang 1én qua cc tuan u (Hinh 3) 1a do
hoat dong cua vi sinh vat trong diéu kién
thoang khi di oxy héa mot lugng lon N-NH,*
thanh N-NOj. Lugng N-NOj3™ tang nhanh hon
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Hinh 3: Ham lwgng N-
NO;’ trong dit qua cac
tuan a
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khac biét c6 y nghia thong ké & cac nghiém
thirc 1ha-dau nanh va dau phong so véi cac
nghiém thuc con lai 1a do ludn canh cay
mau di tao diéu kién thoang khi cho dat, thuc
day sy phat trién cua cong dong vi sinh vat
héo khi.
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0 tuadn

3.3 Ham lwong chit hiru co trong dit

Két qua phan tich cho thdy ham luong chat
hitu co trong dat bién dong tir 2,14-2,8%
(Hinh 4). Pat c6 ham luong chat hiru co thap
va déu & muc nghéo. O nghiém thirc thim
canh laa c6 ham luong chit hitu co cao hon
khac biét c6 y nghia vé mat thdng ké so voi
c4c nghiém thirc luan canh lua — mau. Két qua
nay la do & nghiém thac thdm canh Iua sau
mdi vu thu hoach laa, gbc ra duge vii lai trong
dat 1am gia ting ham luong chat hitu co. Mit
khac, ¢ cac nghiém thuc luan canh lta mau,

2 tuadn
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4 tudn 8 tuan

Thei gian U

dat co6 thoi gian thoang khi, tao moi trudng oxy
hoa thiic day qua trinh khoang hoa chét hitu
co. Nghiém thirc thdm canh ltia c¢6 bén phan
hitu co c6 ham lugng chat hitu co thap hon
khac biét c6 ¥ nghia théng ké so v6i tham canh
laa, diéu nay co thé dugc giai thich 1a do phan
hitu co vi sinh duoc bon da cung cap ching
nim Trichoderma vao dat. Chung nim nay
gitp qua trinh phan huy va khoang hoa rom ra
din ra t6t hon so véi nghiém thirc tham canh
lua khong ¢6 bon phan hitu co vi sinh.
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3.4 Cacbon dé phan hiy

Két qua phan tich ham luwong cacbon dé
phan huy dugc trinh bay & hinh 5 cho thiy mic
du nghiém thic tham canh lua c6 ham lugng
chét hitu co trong dat cao hon cac nghiém thic
luan canh va nghiém thuc thdm canh c6 bon
phan hitu co (dugc trinh bay ¢ hinh 4), tuy
nhién ham luwong cacbon dé phan huy cua
nghiém thtrc tham canh lai thap hon c6 ¥ nghia
thong ké so véi cac nghiém thic con lai. Két
qua nay c6 thé duoc giai thich 1a do & dat thim
canh lta ngdp nude lién tuc gan nhu & trang
thai khu, thiéu oxy, hoat dong cua vi sinh vat
kém nén lam cham kha nang phan huy cac du
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Hinh 5: Ham lugng cacbon dé
phéan huy trong dat

HC - Laa Phong Nanh
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thira thuc vat. Mat khac, trong dat ngap nudc
lién tuc, chat hitu co hién dién & cac dang hop
chat kho phan hity hon so voi dat luan canh lta
— mau. Tuong tw, ham lugng cacbon dé phan
huy trong hé théng tham canh laa c6 bon phan
hitu co cao hon khac biét co ¥ nghia thong ké
s0 véi nghiém thirc thim canh lua. Didu nay c6
thé dugc giai thich 1a do bén phan hiru co hoai
muc di cung cip thanh phan cacbon dé phan
hity cho dat, ngoai ra bon phan hitu co con
gitip tang cuong hé vi sinh vat va tao diéu kién
t6t dé vi sinh vat trong dét hoat dong lam gia
tang ham luong cachon dé phan huy.
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0

LGa- LGa LGa+10thn LGa- MR LiGa-BD&du Lia- D4u
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3.5 Ning suit lia

Két qua thi nghiém cho thiy ning suat &
cac nghi¢ém thic luan canh lta—mau cao hon
khac biét c6 ¥ nghia théng ké so véi nghiém
thic tham canh lta (Hinh 6). Khi luan canh lua
— mau, dt co thoi gian duoc phoi kho, thoang
khi gitp phan huy chat hitu co trong dét thuan
loi cling nhu tao moi trudng cho cac vi sinh
vat hoat dong lam gia tang ham luong cacbon
dé phan hiy va khoang hoa dam, ting ham
luong dam hitu dung trong dat dwa dén ning
suat cua hé thong luan canh laa — mau cao hon

FH

Hinh 6: Niing suét lda thuye té
giira cac nghiém thirc

N&ng suét (t&n/ha)
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S0 v6i chuyén canh lua. Két qua nay phu hop
véi nghién ctu ctia Dobermann va ctv (2000),
trong lta sau vu mau thuong cho ning suét cao
hon so véi trong laa tham canh.

Bén canh d6, ning suat & nghiém thac tham
canh c6 bon phan hitu co vi sinh cao hon khac
biét c6 nghia théng ké so véi nghiém thirc
tham canh. Do bon phan hiru co gitp nang cao
ham luong chat hiru co d& phan huy, ting hiéu
qua su dung phan vd co, dam hitu dung va
hoat dong cua vi sinh vat dat.

oo
oo

FH

i

T T T T 1

Lga - Lga Léa+10tdn Lda- Me Lia-DPéu Lia-Dau

4 KET LUAN

Kha niang cung cidp dam hitu dung, su
khoang héa dam va ham luong cacbon dé phan
hity trong dat & cac nghiém thic luan canh laa
— mau va nghiém thirc canh tac hai vu laa co
bon phan hitu co vi sinh cao hon so vdéi
nghiém thirc chuyén canh ltia khong bon phan
hitu co, diéu nay din dén ting ning suit lua &
mo hinh luan canh lia — mau va chuyén canh
ltia ¢6 bon phén hitu co so vdi dde canh 1da.
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