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SUMMARY

Improvement of intensive rice production by crop rotation, regulation
of plant population, nitrogen ferilizer rate and water management

The study on improvement of intensive rice production by crop rotation, regulation of plant
population, nitrogen ferilizer rate and water management was conducted on the slightly acid sulfate
soil in Giong Rieng district, Kien Giang province for 2 years. The result showed that row seeding and N
applied adjustment by LCC increased the grain yield of 0.25-0.92 ton/ha. In the Spring-Summer
(Early wet season - EWS), growing maize that got higher grain yield than growing rice of 1.73
ton/ha (38.4%). The grain yield of rice increased 0.63 ton/ha (16.3%) in the cropping system of C:
compared to that in the cropping system of C+ in the Summer-Autumn (Late wet season - LWS).
Applied the controlled water management by AWD that saved the remarked amount of water input
saving of 30.8%, 33.8% and 25.2% for dry season (DS), EWS and LWS, respectively. AWD helped
to increase water productivity compared to that of conventional water management - continuous
flooding (CF). AWD gave 1.45 to 2.81 kg rice m= water while CF gave only from 0.93 to 1.83 kg
rice m™ water. The C2 saved water input from 42.4 to 61.9% compared to the Ci.

Keywords: Alternative wetting and drying (AWD), Continuous Flooding (CF), Cropping system,

Leaf Color Chart (LCC), Row seeding.

I. AT VAN BE

Chuyén dich co ciu ciy trong 3 vu
lta/ndm sang 2 vy lta/mam va 1 vu
mau/nam la xu hudng chung. Ddc canh cay
lta chi dam bao an ninh luong thyc, con
ngudi trong laa thi thu nhap rat thap, trong
khi d6 dat noéng nghiép chiém 90% dién
tich ciia ving dong bang song Ciu Long
(PBSCL). Pay 1a rao can bat loi cho su
phat trién bén viing & PBSCL. Chuyén dbi
tir canh tac doc canh cay lta sang canh tac
lia-mau-lia la mot bién phap tiét kiem
nude tudi vi cdy trong can st dung it nude
hon cay lua (L& Sam et al, 2005). Tép quan
sa day tir 200-250 kg lua giéng/ha, cling véi
sit dung phan dam cao d tao diéu kién cho
sau bénh phat trién (Lu et al, 2004). Thay
vao d6, dua vao luan canh cdy trong gitp
duy tri 46 mau m& cua dat, cung cap du
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dudng chat cho cdy trong va giam thiéu sau
hai (Buresh et al, 2003; Tan et al, 2004;
Khuong et al, 2002). Cac bién phép k¥
thuat thdm canh lua nhu sa hang, quan ly
phan bén va quan ly nudc tot con co tac
dong tich cuc trong viéc giam chi phi dau
tu va gia tang loi nhuan cho nong dan trong
lta & PBSCL (Tran Thi Ngoc Huan et al,
2006; 2009).

II. VAT LIEU VA PHUONG PHAP NGHIEN
cUu

1. Vat liéu nghién cru

Thi nghiém dugc thyc hién tai huyén
Giong Riéng, tinh Kién Giang trén dat phén
nhe duoc phu sa bdi dip hang nim, c6
thanh phan sa ciu 13 sét pha thit va nhiém
phén nhe, gieo trong 3 vu/nim (Bang 1).
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Bang 1. Pic diém cua dat thi nghiém & Gidng Riéng, Kién Giang.

Tang dét H EC Ntdngsé | Carbon Thanh phan sa cau (%) | P dé tiéu Bray 2
(cm) P mS/cm (% N) (% C) cat Thit sét (mg P kg™)
0-20 43 2,10 0,22 3,05 0,42 42,0 57,6 1,4
20-50 4,5 2,30 0,18 2,08 0,38 41,5 58,3 1,2

Giéng laa dugc st dung la OM4498,
gidng bap lai don G49. Ca 2 giéng c6 thoi
gian sinh truéng 90-95 ngdy, ning suét cao,
6n dinh va thich hop cho nhiéu viing sinh
thai cia DPBSCL.

2. Phwong phap nghién ctru

Thi nghiém dugc bd tri theo thé thuc 16
phu trong 16 phu véi 12 cong thuc va 4 lan
lap lai (Bang 2). Dién tich mdi 16 1a 6m x
6m =36 m’.

Nhan t6 1(A): Hé thong cay trong = 2
(Lo chinh): Ci: Lua-Lua-Laa va Cy: Lua-
Bap-Lua. Co cau luén canh va thoi vu gieo
trong nhu trong Bang 3.

Nhan t6 2 (B): Quéan Iy nuéc = 2 (Lo
phu):

a) Ngép lién tuc (Continuously flooded
-CF): Nudce trong ruong dugc duy tri 5-
10cm trong sudt vu, ngoai tru rat nude 10-
14 ngay trudc khi thu hoach; b) Ché do
nudc tudi kho-ngdp luan phién (Alternate
wetting and drying-AWD): Giir rugng ngép
trong giai doan 5-10 ngay sau sa; rudng lua
chi duoc tudi tré lai khi myc nudc trong
rudng ha thép du6i mat dat 10-15cm.

Nhan t6 3 (C): Mat do sa va phuong
phép bon dam = 3 (L6 phu trong 16 phu):

a) P\Ni: Sa hang 120 kg giéng/ha + Bén
dam theo mau 1a Tua (LCC); b) PoNi: Sa lan
200 kg giéng/ha + Bon dam theo mau 14 Na
(LCC); ¢) P,Ny: Sa lan 200 kg giéng/ha + Bon
dam theo nong dan (FFP). Luong phan N bon
trong mdi vu duoc trinh bay trong Bang 4.

Bang 2. Cac cong thic thi nghiém

STT Cdng thire Mat do va phwong phap sa Phwong phap bén phan N
1 C+-CF P1N4 Sa hang 120 kg/ha Bén phan N theo khuyén cao
2 P2N1 Sa lan 200 kg/ha Bén phan N theo khuyén cao
3 P2N2 Sa lan 200 kg /ha Bon phan N theo néng dan
4 C+-AWD P1N1 Sa hang 120 kg/ha Bén phan N theo khuyén cao
5 P2N1 Sa lan 200 kg/ha Bén phan N theo khuyén cao
6 P2N2 Sa lan 200 kg /ha Bon phan N theo néng dan
7 C>-CF P1N4 Sa hang 120 kg/ha Bén phan N theo khuyén cao
8 P2N4 Sa lan 200 kg/ha Bén phan N theo khuyén cao
9 P2N2 Sa lan 200 kg /ha Bon phan N theo néng dan
10 C>-AWD P1N1 Sa hang 120 kg/ha Bén phan N theo khuyén cao
11 P2N+ Sa lan 200 kg/ha Bon phan N theo khuyén céao
12 P2N2 Sa lan 200 kg /ha Bon phan N theo néng dan

Bang 3. Hé thong canh tac va mia vu gieo trong

Co cau cay trong
va thoi vu

Vu Boéng Xuan (BX)
(thang 11- thang 2)

Vu Xuan He (XH)
(thang 3- thang 6)

Vu Heé Thu (HT)
(thang 7- thang 9)

C1: Lua-Lua-Laa Lua

Lua Lda

C2: Lua-Bép-Lua Lua

Bap Lua

45




TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Bang 4. Luong phan bon trong cac mua vy cia phuong phap bon phan
theo bang so mau 14 (N) va nong dan (N2) & Giong Riéng, Kién Giang

Lwong phan bon Hé Thu bong Xuan Xuan He i
) N+ N2 N1 N2 N1 N2 Bap
Lwong N bon (kg N/ha) 90 110 100 110 90 110 160
Lwong P bon (kg P2Os/ha) 50 50 40 40 50 50 80
Lwong K bon (kg K2O/ha) 40 45 40 40 40 40 80

Phuwrong phdp ldy mau, xir 1y mdu

- Thu thap va xtr ly mau dat, miu cay
theo phuong phap chuan ciia IRRI (1994).

- Céc dung cu do nude duge lap dat
theo thiét ké, hudng dan va do theo quy
trinh cta [RRI (Lampayan, 2006).

- Cac 6ng do nudc dugc dit trong
ruf)ng laa va do hang ngay ¢ cung mot thoi
gian. Neu troi mua thi sau khi mua phal do
ngay dé xac dinh muc nudc mua co trong
rudng laa.

- Trude va sau mdi lan bom nuée ciing
do myc nudc ¢ trén rudng.

- Tinh luwong nudc tiét kiém (Water
input saving -WIS)

Luong nudc tiét kiém (WIS) = 100 -

[Lugng nudc cung cap 6 AWD x
100)/Luong nude cung cap & CF)]

Trong dé Lwong nuwéc cung cdp =
Luong nuoc bom tudi + lwong nuwdc mua

- Hiéu qua st dung nuoc (Water
productivity -WP)

WP (kg lia, bap/m® nudc) = Nang sudt
laa, bap (kg)/Luong nudc cung cip (nm)

- Xir Iy théng ké s6 liéu theo chuong
trinh  SPSS 10.05 va IRRISTAT for
WINDOW 5.0. Str dung phép thir Duncan.

111 KET QUA VA THAO LUAN

1. Anh hwong cua bién phap luan canh,
mat do sa va lwgng phan dam dén nang
suat cay tréong trong 2 nam & Gidng
Riéng, Kién Giang

Két qud ludn canh trong 2 vy Xuan He,
nang suat bap lai & cong thirc C2 nam 2010
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1a 5,98 tin/ha va nim 2011 1a 6,47 tan/ha,
deu cao hon so vdi nang suat Ita (Ci) ca 3
cong thirc (PiNi, PoNy va PoN2), nam 2010
tir 4,26 dén 4,65 tAn/ha va nam 2011 tir 3,93
dén 4,35 tan/ha, khac biét co y nghia thong
ké ¢ mirc 5%. Sau khi thu hoach bép lai vu
Xuén He, trong lua vy He Thu trén nén dat
trong bép lai, ning sut la & cong thirc C2
cao hon khac biét c6 y nghia thong ké &
muc 5% so voi Ci & ca 3 mat do sa va 3
muc phan bon: khac biét ndng suét tir 0,45
tdn/ha dén 0,58 tin/ha (HT2010) va tir 0,57
tan/ha dén 0,95 tan/ha (HT2011). Trung
binh ning suat lia Hé Thu ¢ Ca tang dugc
0,63 tan/ha (16,3%), Tuy nhién, trong 2 vu
bX, gura Ci va C, khac bi¢t nang suat
khong c¢6 y nghia théng ké (Bang 5).

Boén phan dam theo nong dan va sa mat
d6 200 kg giéng/ha (PaN2) ning suit lua dat
thap va khac biét co y nghia thong ké & mirc
5% trong ca 2 vu Dong Xuan va 2 vy He
Thu so véi cong thire sa hang va bon dam
theo bang so mau 14 (P1Ni) (Bang 5). Cung
mat do sa 200 kg gibng/ha (P2) nhung bon
phan theo bang so mau 14 (N) ning suat lia
khac bi¢t c6 y nghia so vdi bon phan theo
nong dan (N2) trong vu Dong Xuan 2010-
2011 va He Thu 2010, con trong vu Pong
Xuan 2009-2010 va Hé Thu 2010 nang suat
khong co su khac biét c6 ¥ nghia. O cing
muc phan dam (Ni), sa mat do 120kg lua
gibng/ha, ning suat laa cao hon co y nghia
so voi sa & mat do 200 kg gibng/ha trong vu
He¢ Thu 2010 va Bong Xuén 2010-2011, con
vu He Thu 2011 va Béng Xuan 2010-2011
khong c6 su khac biét co y nghia (Bang 5).
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Bang 5. Anh huéng cua bién phap ludn canh, mét d6 sa va luong phan dam
dén ning suat cdy trong (tAn/ha) & Gidng Riéng, Kién Giang.

Mat dé sa | Bién phap bX bX XH XH HT HT
vaphanN | luancanh | 2009-2010 | 2010-2011 2010 2011 2010 2011
P1N; C1 8,27 a 7,62a 4,65b 4,35b 4,60b 3,55b
c2 8,44 a 7,72 a 5,98 a 6,47 a 5,18 a 4,33a
Trung binh 8,36 x 7,67 x 5,32 5,41 4,89 x 3,94 x
P2N; C1 7,9 a 7,29 a 445D 4,09b 4,28b 3,49a
c2 8,32a 7,26 a 5,98 a 6,47 a 4,73 a 4,44 a
Trung binh 8,13 xy 7,28y 5,22 5,28 451y 3,97 x
P2N, C1 7,83a 6,86 a 4,26 b 3,93b 4,04b 3,24b
c2 8,05a 6,76 a 5,98 a 6,47 a 449a 3,81a
Trung binh 794y 6,81z 512 5,20 4,27y 3,53y
F(A) ns ns * * * *
F(C) * * - R * %
CV% (A) 7,7 7,8 6,1 5,1 6,7 10,1
CV% (C) 85 6,1 - - 54 6,0

Nhan t§ A: Ludn canh cay trong (C,= ltia-lta-lta va Co= lua-bap-lta); Nhan t6 C: Mat d6 sa va phuong phap
boén phan dam (PiNj, PN va PoN); Trong cung mét cft cua tuong tac A va C, nhiing s6 c6 chit
theo sau khac nhau (a-d) thi khac biét c6 ¥ nghia & mirc 5%. Trong cling mot cot ctia nhan t6 C,
nhiing s6 c6 chit theo sau khac nhau (x-z) thi khac biét co ¥ nghia & murc 5%.

2. Anh hwéng cia mat dé sa, lwong
phan dam va quan ly nwéc dén nang
suat lua & Giong Riéng, Kién Giang
Cung muc phan dam bén theo bang so
mau 14 (Ni), nhung tang mat do sa tor 120
kg gidng/ha (P1) 1én 200 kg giéng/ha (P),
nang suat lua giam khac biét c6 y nghia &
mutc 5% trong 2 vu Bong Xuan, 2 vu Xuan
Heé va 2 vu Hé Thu. O cung mat do sa (P2),
bon tang lwong phan dam theo néng dan
(N2) ning suat lua khong nhitng khong ting
ma con c6 xu hudng gidm trong ca cac vu
Pong Xuan, Xuan He va Hé Thu. Trong vu
Xuan Heé va Hé Thu khi sa mat d6 120 kg
gidng/ha (P1) va bon phan dam theo bang
so mau 14 (N1) ning suit lua cao hon c6 ¥

nghia so vdi sa 200 kg/ha (P2) va bon phan
dam theo N». Cung mat d¢ sa (P2N2) nhung
giam lugng phan dam (P.Ni) ning sut laa
tang 1én khac biét c6 y nghia & mot sd cong
thuc (Bang 6 va 7).

Trong diéu kién rudng lua dé ngap
nudc lién tuc (CF), ning suat thip hon co y
nghia & mirc 5% so vé&i rugng lua dé kho-
ngap luan phién (AWD) trong ca 2 vu Bong
Xuan. Trong 2 vy Xuén Hé va He Thu,
ning suat la khong co sy khac biét co y
nghia & mirc 5% khi so sanh diéu kién canh
tac lua ngdp lién tuc (CF) voi rudng lua dé
kho-ngdp ludn phién (AWD) & tat ca céc
mat do sa va cac mirc phan bon khac nhau
(Bang 6 va 7).
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Bang 6. Anh hudng ctia mat d6 sa, lugng phan dam va quan 1y nuéc
dén ning suét la (tin/ha) ndm thi nhat & Gidng Riéng, Kién Giang.

Cong thire DX 2009-2010 XH 2010 HT 2010
CF AWD CF AWD CF AWD
P1N1 8,16 a 8,49 a 4,58 a 4,73 a 4,33 a 4,15a
P2N+ 7,84b 8,38 ab 4,29 ab 4,51 ab 4,26 ab 3,96 a
P2N2 7,79b 8,17b 4,28 b 4,36 b 4,03b 3,90a
Trung binh 793y 8,35 x 4,38 x 4,53 x 4,21 x 4,00 x
F(B) * ns ns
F(C) " * *
CV% (B) 6,1 6,9 7,2
CV% (C) 58 7,1 85

Nhan t6 B: Bién phap quan 1y nudc (CF va AWD); Nhén t6 C: Mat do sa va phwong phap bon phan dam
(PiINy, PN, va P,Ny); Trong cing mot c6t ciia nhan t§ C, nhimg s6 c6 chir theo sau khac nhau (a-d)
thi khéac biét co y nghia. Trong cing mét hang ciia nhan t6 B, nhiing s c6 chit theo sau khac nhau
(x-z) thi khac biét co y nghia.

Bang 7. Anh hudng ctia mat do sa, lugng phan dam va quan 1y nude
dén ning suat a (tdn/ha) nam thir hai & Giong Riéng, Kién Giang.

Cong thire DX 2010-2011 XH 2011 HT 2011
CF AWD CF AWD CF AWD
P1N4 7,38 a 7,92a 4,24 a 4,42 a 4,62 a 4,45 a
P2N4 7,09 b 7,66 ab 4,13 ab 4,14b 4,58 ab 414 a
P2N2 6,66 c 7,00 c 3,78c 4,05b 4,34b 4,18 a
Trung binh 7,04y 7,53 x 4,05 x 4,20 x 4,51 x 4,25 x
F(B) * ns ns
F(C) * * *
CV% (B) 54 6,9 9,3
CV% (C) 6,1 7,1 10,5

Nhan t6 B: Bién phap quan 1y nudc (CF va AWD); Nhan t6 C: Mat d6 sa va phuong phap bon phan dam
(PN}, PN va P;Ny); Trong cing mot c6t ciia nhan t§ C, nhimg s6 co chit theo sau khac nhau (a-d)
thi khac biét c6 y nghia. Trong cing mot hang ciia nhan té B, nhimg sb c6 chit theo sau khac nhau
(x-z) thi khac biét co y nghia.

2010 va BX 2010-2011), lugng nudc tudi &
cong thirc AWD 1a 2.796 m® nuéc/vu trong
khi lwgng nudc tudi & cong thire CF 1a 4.053
m’ nude/vy; lwong nude tiét kiem duoc la
1.257 m® nudc/vy, twong duong 30,8% so
voi CF. Vé hiéu qua st dung nudc: Trung

3. Anh hwéng cua bién phap quan ly
nwéc dén lwong nwéc twoi tiét kiem va
hiéu qua str dung nwéc

Két qua trinh bay trong Bang 8 cho thdy
trung binh trong 2 vu Pong Xuéan (DX 2009-
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binh mot m® nuée & cong thire AWD co thé
san xuat dugc 2,81 kg Iua, con & cong thuc
CF mét m® nuSe chi san xuat dugc 1,83 kg

lha. Nhu vay, & cong thdc AWD mdi m?

nudc san xudt ting hon so voi CF 13 0,98 kg
hat, tuong duong 53,6%.

Bang 8. Luong nudc cung cap, luong nudc tiét kiém va hiéu qua sir dung nuée
cho cay lha ¢ Giong Riéng, Kién Giang (trung binh 2 vu DX 2009-2010 va bX 2010-2011)

AWD CF Khac biét
Chi tiéu
(1 (2 (1)-(2) (%)
Lwong nuwéc twdi (m3ivy) 2.796 4.053 -1.257 30,8
Nwoc mwa (m3/vy) 33 33 0 0
Hiéu qua str dung nwéc (kg lta/m?® nuwérc) 2,81 1,83 0,98 53,6

Trén co ciu luan canh C; (lta-lua-lua)
lugng nude tudi & cong thic CF cao hon
nhiu so véi cong thuc AWD (1.536
m’/ha/vy, twong duwong 33,8%). Hiéu qua
str dung nudc & CF 1a 0,93 kg hat/m® nuéc,
thép hon so voi AWD (dat 1,45 kg hat/m’
nuée) 1a 0,52 kg hat/m® nudc, twong duong
55,9% (Bang 9). Khi luan canh lia-bap-laa,
bén canh viéc tréng be"\p vu Xuan Heé co
ning sudt bip cao hon so vé&i trong laa tir
28,6-48,7% (Bang 5), trong bap con tiét
kiém nudc tudi duge 2.813 m® nude/vy bap,
tuong duong 61,9% so véi trong laa & ché
dd tudi CF va giam duoc 1.277 m’/ha/vu &

ché do tusi AWD (twong duong 42,4%).
Trung binh mdi m® nude c¢é thé thu duoc
3,59 kg bap/m® nuéc (Bang 9). Trung binh
2 vu Hé Thu 2010 va Hé Thu 2011 cho thdy
lugng nudc tudi theo bién phap AWD la
1.505 m® nuéc/vu va & cong thic CF la
2.277 m® nudc/vu. Tudi nudc theo AWD
tiét kiém dwgc 772 m® nudc/vu, tuong
duong 25,2%. Hi¢u qua st dung nudc theo
AWD cir mdi 1 m® nuéc dat duge 1,80 kg
laa va & cong thire CF 1a 1,42 kg lha/m’.
Nhu vay, 1m® nuéc & AWD ting dugc 0,38
kg la so véi CF, tuong duong 26,7%
(Bang 10).

Bang 9. Luong nudc cung c‘ép, luong nuée tiét kiém va hiéu qua sir dung nu6e
trong vu Xuan He & Giong Rieéng, Kién Giang trén 2 co cau luan canh
(TB 2 vu XH 2010 va XH2011)

AWD CF Khac biét
Luan canh Chi tiéu
(1) (2) (1)-(2) (%)
Lwong nuwéc twdi (m3fvy) 2.571 4.107 -1.536 33,8
A 3
Ci (IGa XH) Nwédc mwa (m3/vy) 441 441 0 0
Hiéu qua s dung nwéc
(kg laa/m? nworc) 1,45 0,93 0,52 55,9
Luong nwoc twdi (mdivy) 1.294 -2.813 61,9
Ca (bip XH) Nwédc mwa (m3ivy) 441 0 0
Hiéu qua st dung nwéc
(kg bép/m3 nwér) 3,59 - - -
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Bang 10. Luong nude cung cap, lwong nudc tiét kiém va hiéu qua sir dung nuwéc
cho cdy laa & Giong Riéng, Kién Giang (trung binh 2 vu HT2010 va HT2011).

Chi tiu AWD CF Khac biet
(1) (2) (1)-(2) (%)
Lwong nuwoc twdi (m3/vy) 1.505 2277 =772 25,2
Nwéc muwa (m3/vy) 783 783 0 0
Hiéu qua s dung nwée (kg lta/m® nwée) 1,80 1,42 0,38 26,7

IV. KET LUAN

- Sa Iaa theo hang, bon phan dam theo
bang so mau 14, ning sudt lua ting duoc
0,25-0,92 tin/ha.

- Luén canh laa-bip-lua giup ting ning
sut cay trong so v&i doc canh 3 vu lia/nim
la 38,4%, tiét kiém nudc tudi dugc 42,4%
dén 61,9%.

- Trén dat phu sa nhiém phén nhe cua
Kién Giang, ap dung k¥ thuit tudi nudc
khé ngép luan phién - AWD, lugng nudc
tiét kiém dugc 1a 30,8%:; 33,8% va 25.2%
cho 3 vu laa theo thir ty BX, XH va HT.

- Bién phap tuéi nude tiét kiém cho lua
- AWD gilp gia tang hiéu qua st dung
nudc so voi tudi ngdp thuong xuyén - CF.
Méi m® nudc & AWD thu duge 1,45- 2,81
kg hat, con CF 1a 0,93-1,83 kg hat.
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