Tap chiKhoa hoc va Céng nghé Néng nghiép Viét Nam - S6 08(129)/2021

U.S. Department of Health and Human Services, Laboratories (BMBL), 5" Edition. HHS Publication
Centers for Disease Control and Prevention, No. (CDC) 21-1112. US. Government Printing
and National Institutes of Health, 2009 Office, Washington DC.

Biosafety in Microbiological and Biomedical

Selection of antagonistic microorganism against pathogenic bacteria
and fungi causing rose leaf spot disease

Hoa Thi Minh Tu, Dang Thi Thuy Duong, Trinh Thi Hoa,
Bach Thi Mai Hoa, Pham Thanh Huyen, Le Thi Minh Thanh,
Ho Tuyen, Nguyen Phuong Nhue

Abstract

This study was conducted to select microbial strains strongly antagonistic against rose leaf spot disease strains. Three
strongest potential strains including BST, HD-V22, HD-N12 were selected from the collection of 183 microorganisms
which had a diameter of inhibition zone against the pathogenic strain Pseudomonas sp. HDB-V11 of 17.4;17.9; 18.1
mm and the efficacy against Colletotrichum sp. HDT-N28 of 79.6; 77.7; 75.85%, respectively. These three strains
did not inhibit each other in the same medium, exhibiting high potential for application. Based on morphological
characteristics, 16S rDNA and ITS gene sequence analysis, two bacterial strains HD-V22, BT'S and the fungal strain
HD-N12 were identified as Pseudomonas fluorescens HD-V 22, Bacillus subtilis BST, Metarhizium anisopliae HD-N12,
respectively. This result is the scientific basis to produce antagonistic microbial preparations as potential biological
control against diseases on rose plants.
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PANH GIA HIEU QUA GIAM PHAT THAI KHI NHA KINH
KHI AP DUNG KY THUAT 1P5G VA 3G3T TREN RUQNG LUA 3 VU
O MOT SO TINH VUNG PONG BANG SONG CUU LONG

Bui Thi Phuong Loan'*, Dinh Quang Hiéu', Pang Anh Minh',
Cao Huong Giang', Luc Thi Thanh Thém!, Pdng Minh Cuong?
TOM TAT
Nghién ctiu do dac va danh gia phat thai khi nha kinh (KNK) tai cdc mo hinh canh téc lda bén viing theo cac
ky thuat 1 phai 5 giam (1P5G) va 3 giam 3 tang (3G3T) dugc thuc hién trén dit canh tac 3 vu lda tai 3 tinh An
Giang, Can Tho va Kién Giang thudc ving doéng bang song Ctiu Long. Két qua nghién ctiu cho thdy cac mo hinh
canh tic 1P5G va 3G3T da cat gidm hiéu qua phat thai KNK so véi canh tac theo truyén thong clia ngusi dan.
M6 hinh 1P5G ¢6 hiéu qua cit gidm phat thai KNK cao hon so v6i mé hinh 3G3T. Cu thé, mtic phat thai trung
binh tai cdic m6 hinh 1P5G la 11,4 tin CO,td/ha/nam va tai cic mo6 hinh 3G3T la 11,8 tin CO,td/ha/nim, da cat
giam dugc 1an lugt 23,3% va 20,8% tong lugng phat thai KNK ci nim so v6i canh tdc theo truyén théng ctia ngudi
dén. Khi ap dung cac ky thuét 1P5G va 3G3T, ngudi dan da ting cuong thuc hién quéan ly nudc U6t - Kho xen ké
(AWD), giam lugng phan bon va giéng st dung mét cach khoa hoc. Diéu nay la nguyén nhan chinh dan dén hiéu
qua gidm phat thai KNK tii cic m6 hinh 1P5G va 3G3T.
Tii khoa: Canh tac lta, khi nha kinh, ky thuat 1 phai 5 giam, 3 gidm 3 tang, uét - kho xen ké

''Vién Moi truong Nong nghiép
?Ban Quan ly du an VnSAT
* Téac gia chinh: E-mail: buiphuongloan.iae@gmail.com
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I. PAT VAN PE

Theo két qua kiém ké KNK nam 2018 ctia Viét
Nam cho thdy lugng phat thai KNK ti san xuét
Nong nghiép nam 2014 dat 89,75 triéu tdn CO,
tuong duong/nam, chiém 27,92% t6ng lugng phat
thai KNK & Viét Nam (trong d6 canh tac lua nuéc
gay phat thdi 43,79 tri¢u tan CO, tuong duong/nam,
chiém 49,35% tong lugng phat thai cia nganh nong
nghiép va 15,42% t6ng phat thai KNK ctia ca nudc
(Bo Tai nguyén va Mdi truong, 2019).

Mac du vay, canh tac lda nudc c6 nhiéu tiém
ndng giam phat thai néu ap dung cac ky thuéit canh
tac cai tién nhu 1 phai 5 giam (1P5G) va 3 giam
3 ting (3G3T) hay thdm canh lta cai tién (SRI)
ma khong lam anh hudng dén nang suat la. Ky
thut canh tdc 3G3T yéu ciu 3 giam: giam lugng
giéng gieo, giam lugng phan boén, giam thudc tri
sau bénh nham dat dugc 3 ting: ting ning sudt lda,
tang chit lugng lda gao va ting hiéu qua kinh té. Ky
thuét canh tac 1P5G thuc chat la géi ky thuéat nang
cao tti 3G3T trong d6 yéu cau 1 phai: st dung giong
xdac nhan va 5 giam: giam lugng giong gieo, giam
lugng phan boén, giam thudc tri sdu bénh, giam
lugong nudc tudi va giam that thoat sau thu hoach.
Tang cuong ap dung ky thuit quan ly nudc Uét
- Kho Xen Ké (Alternative Wetting and Drying-
AWD) thay cho ngap lién tuc, st dung phan bén va
giong hop ly dugc coi la nhiing yéu t6 quan trong
dan dén giam phat thai KNK cua cac goi ky thuat
nay. Hon niia, viéc trién khai d4p dung cic goi ky
thuat nay sé tang cuong kha nédng thich tng cta
nguoi nong dan vung DBSCL, von 1a vya lua 16n
nhdt ctia ca nudc, trudc hién tugng han - min ngay
cang nghiém trong do su sut giam nguon nudc ngot
tt thugng ngudn song Mé Kong va tac dong cta
bién déi khi hau. Bong bang song Ctiu Long la khu
vuc cé dién tich san xuat 3 vu lda/ndm 16n nhét ca
nudc. Sy thay d6i mua vu tii 1- 2 vu/nam sang 3 vu
lta chinh/nam cung véi d6i mdéi co cdu giong lua
va quy trinh san xuét theo hudng tham canh tang
ndng sudt da cho ning suit lta tling vu va cd nim
6 vung ting din qua cac ndm, ciing chinh vi thé
san xudt lua 3 vu dang ngay cang phd bién tai viing
DBSCL véi dién tich trén 700 nghin ha, do vay tiém
nang cat giam phat thai KNK trén cac hé thong san
xudt lda 3 vu nay la rat 16n.

Xudt phat tti nhiing ly do trén, viéc do dac va
danh gid hiéu qua giam phat thai KNK ti cic mo

hinh canh tac lta dp dung ky thuit 1P5G va 3G3T
tai vung DBSCL, tii d6 ldy co s& d€ dé xuat nhiing
giai phap ky thuat hgp ly giam phat thai KNK trén
hé thong canh téc lta 3 vu la vo ciing can thiét.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

Mau khi nha kinh (CH,, N,O) dugc quan trac
va do dac tli rudng laa dai dién cho 3 hinh thtc
canh tac: (1) M6 hinh canh tic truyén thong ctia
nong dan (mo hinh DC); (2) M6 hinh canh tic tién
tién theo ky thuat 3G3T (mo hinh 3G3T); (3) Mo
hinh canh tac tién tién theo ky thuat 1P5G (mo
hinh 1P5G). Phan bén dugc bén 3 1an/vu (1 14n
bén 16t va 2 14n bon thic). Mtic bén, quan ly nudc
va lugng giong sti dung & cdc mo hinh canh tac bén
viing theo quy trinh 1P5G; 3G3T.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp thu thap so liéu so cdp

St dung phuong phap diéu tra truc tiép nong
dan tham gia mo hinh va can bd quan ly dia phuong
nham thu thp cic thong tin canh tac tai cdc mo
hinh do dac phat thai KNK.

2.2.2. Phuong phdp quan trdc va theo doi ldy mau
phit thdi KNK

Méau KNK dugc ldy bing phuong phdp do
buong kin theo S6 tay hudng dan ky thuat do phat
thai KNK trén rudng lia do Bo Nong nghiép va
Phit trién néng thon ban hanh nam 2016 (Mai Vin
Trinh va ctv., 2016).

Tai méi tinh, lya chon dat cac diém quan tric
trén 3 mo hinh véi quy moé 0,5 - 1 ha/md hinh.
Riéng 2 mo6 hinh 1P5G va 3G3T phai dugc PPMU
ctia tinh xdc nhan la da ddm bao cac tiéu chi cha
3G3T va 1P5G, dam bao su dién hinh ctia du 4n
va dai dién cho vung sinh thai. M6 hinh d6i chiing
(mo6 hinh canh tac truyén thong ctia nguoi dan
dang trién khai ngoai vung du 4n). D6i v6i moi
tinh, mdi mo6 hinh b6 tri 4 diém quan trac dugc
bé tri theo ki€u 6 16n, khong c6 lan nhac lai. Moi 1
diém quan tric trong mo hinh dugc xem nhu 1 lan
nhic. Véi tdng s6 diém quan tric: 4 diém x 3 mo
hinh x 3 tinh = 36 diém. Tan sudt va céc chi tiéu
theo doi: Lay mau phan tich khi metan (CH4) tai
8 giai doan (can ct theo giai doan sinh trudng va
ché d6 quan ly nudce) va s6 mau phén tich Oxit Nito
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(N20) dugc lay tai 6 giai doan (cdn cd vao thoi
diém bén phan va rut nudc) véi téng s6 mau: SO
mau phén tich khi CH4: 3 md hinh x 4 thoi diém
(05 10; 205 30 phut) x 8 giai doan x 4 diém/md hinh
X 3 tinh x 3 vu = 3.456 mau; S6 mau phén tich khi
N20: 3 md hinh x 4 thsi diém (0; 10; 20; 30 pht)
x 6 giai doan x 4 diém/mé hinh x 3 tinh x 3 vu =
2.592 mau.

2.2.3. Phuong phdp phén tich va tinh todn mdu
khi nha kinh

Cac mau khi dugc phan tich bang may sac ky
khi. Khi CH, dugc xac dinh bang Detector/Pau do
ion héa ngon Itia (FID - Flame Ioniation Detector)
& nhiét do 300°C va N,O dugc xac dinh biang dau
do bay dién tt (ECD - Electron Capture Detector)
& nhiét do 350°C (Tiéu chudn quéc gia TCVN
8714:2011 (ISO 25140:2010)

Phuong phap tinh toan lugng phat thai KNK:
Cuong do phat thai khi CH, hodc N,O (mg/m*/gio)
dugc tinh todn bang cich st dung phuong trinh
sau day ctia Smith va Conen (2004):

SRR
At A) (V) (P T

Trong d6, AC la sy thay doi ndng do khi quan tam trong
khodng thoi gian At; V va A la thé tich buéng va dién tich
bé mat cha ddt; M la khéi lugng nguyén tii cia khi dé; V
la thé tich chiém béi 1 mol khi & nhi¢t do va dp sudt tiéu
chudn (22,4 L); P la dp sudt khi quyén (mbar), P, la dp sudt
tiéu chudn (1,013 mbar); T la nhiét do Kelvin (°K).

Tong phat thai KNK dugc tinh thong qua chi
s0 tiém nang néng 1én toan cdu (GWP), dugc tinh
todn bing viéc quy déi tat ca cac loai khi vé CO,
tuong duong (CO,td) véi hé s6 25 cho CH, va 298
cho N, O (Forster et al., 2007) theo cong thic GWP
= CH, x 25+ N,O x 298.

2.2.4. Phuong phdp tong hgp va xii ly sé liéu

Dii liéu diéu tra va phan tich mau KNK dugc
tinh todn, tong hgp va phén tich trén phin mém
Excel va SPSS 25. Stt dung phuong phap thong ké
mo ta v6i nhiing chi tiéu nhu ty 1¢, s6 trung binh,
phuong sai va sti dung phép tht LSD (a = 0,05) cho
tting cap nghiém thic (mo6 hinh) trong nghién ctiu
nham danh gia anh hudng ctia cac quy trinh canh
tac dugc ap dung trong cac mo hinh dén phat thai
KNK va so sanh thong ké su khac biét vé phat thai
KNK gitia cac m6 hinh canh tic lga.
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2.3. Thoi gian va dia diém nghién ciu

Quan tric va do dac phat thai KNK trén cac
ruong mo hinh 1P5G, 3G3T tai 3 tinh An Giang,
Céan Tho va Kién Giang nam trong vung du én
VnSAT va mo hinh canh tac truyén théng cta
ngudi dan ndm ngoai ving du dn dugc thuc hién
trong vu Bong Xuan (bX), He Thu (HT) va Thu
bong (TD) ti thang 10 ndm 2019 dén thiang 12
nam 2020.

IIL. KET QUA VA THAO LUAN

3.1 Phat thai KNK tai cic m6 hinh canh tac laa
bén viing

3.1.1 Phat thdi khi mé tan (CH)

T6ng hop két qua do dac va tinh todn phat thai
CH, tai cac tinh An Giang, Can Tho va Kién Giang
trong 3 vu Iia ndm 2020 cho thay (Bang 1): Trong
vu DX, muc phat thai trung binh tai cic mo6 hinh
doi chiing dat 157,24 kg CH,/ha/vy, cao hon 44,7%
so v6i miic phat thai trung binh 108,7 kg CH,/ha/vu
tt cdc mo6 hinh 1P5G va 48,1% so v&i mic
106,2 kg CH, /ha/vu tif cic mo hinh 3G3T. Vuy HT,
muic phat thai trung binh tai cdc mo6 hinh PC dat
175,6 kg CH J/ha/vu, cao hon 23,7% so véi muic phat
thai trung binh 141,9 kg CH, /ha/vu tli cic mo6 hinh
1P5G va 16,9% so véimtc 150,2 kg CH4/ha/Vu tu cac
mo6 hinh 3G3T. Trong vu TD, miic phat thai trung
binh tai cdc m6 hinh DC dat 247,9 kg CH /ha/vy,
cao hon 28,7% so v6i muc phat thai trung binh
192,65 kg CH,/ha/vy tii cic m6 hinh 1P5G va
22,5% so v6i mtic 202,4 kg CH4/ha/Vu tl cdc mod
hinh 3G3T.

So sanh su phat thai CH, gitia cic mo hinh canh
tac lua trong 3 vu cho thdy tat ca cac mo hinh 1P5G
va 3G3T tai cac tinh déu gidm phét thai CH, cd y
nghia thong ké so véi mé hinh BC (p < 0,05). Tai
tinh An Giang khong cé su khéac biét c6 y nghia
thong keé gitia mo hinh 1P5G va 3G3T trong ca 3
vu. Tai tinh Can Tho khong c6 su khac biét ¢ y
nghia thong ké gitta m6 hinh 1P5G va 3G3T trong
2vu DX va HT tuy nhién mo hinh 1P5G giam phat
thai CH, c6 y nghia so v6i mo6 hinh 3G3T trong
vu TD (p < 0,05). Tai tinh Kién Giang khong c6 su
khac biét c6 y nghia thong ké gitta mo hinh 1P5G
va 3G3T trong 2 vu DX va TD tuy nhién moé hinh
1P5G giam phat thai CH, c¢é y nghia so véi mo
hinh 3G3T trong vu HT (p < 0,05).
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Bang 1. Phét thai KNK (CH, va N,0O) tai cic m6 hinh canh tic lua 3 vy

Co ciu Tinh Vu Mo6 hinh | Phat thai tich lily (kg CH,/ha/vu) | Phat thai tich liy (kg N,O/ha/vu)
bC 17591° 0,401°
DX 1P5G 128,44 0,382°
3G3T 126,33 0,357
CV (%) 9,4 7,5
bC 218,82° 0,392*
1P5G 176,31° 0,338°
31laa |An Giang HT
3G3T 185,34° 0,330
CV (%) 11,5 9,7
bC 273,7¢ 0,412*
™ 1P5G 202,2° 0,377¢
3G3T 208,0° 0,396*
CV (%) 14,6 7,3
bC 191,72* 0,364*
DX 1P5G 126,03 0,341°
3G3T 122,710 0,251¢
CV (%) 9,6 838
bC 174,65° 0,357¢
. 1P5G 144,53 0,312°
31laa |Céan Tho HT
3G3T 149,12 0,342¢
CV (%) 10,1 7,1
bC 245,9° 0,391*
™ 1P5G 198,5° 0,348°
3G3T 2134° 0,354°
CV (%) 96 6,4
bC 104,09* 0,323
BX 1P5G 71,70° 0,294°
3G3T 69,64° 0,276¢
CV (%) 9,9 7,2
bC 133,41° 0,457¢
ol 1P5G 104,98 0,419
31laa |Kién Giang | HT
3G3T 116,21¢ 0,416°
CV (%) 11,4 6,1
bC 224,1* 0,432*
™ 1P5G 177,3 0,379
3G3T 185,8 0,373"
CV (%) 11,8 7,9

Ghi chu: Cdc s6 trung binh khdc nhau chii cdi theo sau (a, b, c) trong cung mot cot thi sy sai khdc c6 y nghia thong

keé (p < 0,05) qua phép thit LSD,s.
3.1.2. Phat thdi khi nito 6xit (N,0)

Tong hop két qua do dac va tinh todn phat thai
N,O tai cdc tinh An Giang, Cin Tho va Kién Giang
trong 3 vu lia nam 2020 cho thay (Bang 1): Trong vu

DX, mtc phat thai trung binh tai cdic mé hinh PC
dat 0,363 kg N,O/ha/vy, cao hon 6,9 % so véi mtic
phit thai trung binh 0,339 kg N O/ha/vuy tif cdc mo
hinh 1P5G va 22,9% so v6i muic 0,295 kg N,O/ha/vu
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tli cic mo6 hinh 3G3T. Vu HT, mtc phat thai trung
binh tai cic mo6 hinh DC dat 0,402 kg N,O/ha/vy,
cao hon 10,9 % so v6i muc phét thai trung binh
0,363 kg NZO/ha/Vu tif cac mo hinh 1P5G va 12,9%
so v6i mtic 0,356 kg N,O/ha/vy tii cdc mé hinh 3G3T.
Vu TD, mtic phat thai trung binh tai cac m6 hinh PC
dat 0,412 kg N O/ha/vy, cao hon 11,9 % so vGi muc
phaét thai trung binh 0,368 kg N,O/ha/vu tii cdc mo
hinh 1P5G va 9,9% so v6i muc 0,375 kg N,O/ha/vu
tti cac mo hinh 3G3T.

Ngoai trii tinh An Giang khong c6 su khac biét
c6 y nghia thong ké vé phat thai N,O gifia cdc m6
hinh trong 3 vu. Tai 2 tinh con lai, cdc m6 hinh
1P5G va 3G3T déu gidm phét thdi N O c6 y nghia
thong ké so v6i mo hinh DC trong 3 vu (p < 0,05).
So sanh gitta 2 m6 hinh 1P5G va 3G3T cho thay tai
tinh Can Tho, trong vu DX, m6 hinh 3G3T giam
phat thdi N, O c6 y nghia thong ké so v6i m6 hinh
1P5G, ngugc lai trong vu HT, mé hinh 1P5G giam
phat thdi N,O c6 y nghia thong ké so v6i mé hinh

3G3T (p < 0,05). Tai tinh Kién Giang, trong vu
DX, mé hinh 3G3T giam phat thdi N O c6 y nghia
thong ké so v6i mo hinh 1P5G (p < 0,05).

3.1.3. Ddnh gid tiém ndng gy dm toan cdu (GWP)
tai cdc mo hinh canh tdc lia 3 vu

Tong phat thai KNK ca nam tti canh tac lta trong
co cau 3 vy tai cdc mo6 hinh BC dao dong tii 11,9
- 17,1 tan CO,td/ha/ndm; mo6 hinh 1P5G dao dong
t1 9,2 - 13,0 tdn CO,td/ha/nam; mo hinh 3G3T dao
dong trong khodng 9,6 - 13,3 tdn CO,td/ha/ndm.
Trung binh ca 3 tinh, m6 hinh 1P5G phat thai
11,4 tin CO,td/ha/ndm, tuong tng gidm 23,3% so
v6i md hinh BDC; m6 hinh 3G3T phat thai 11,8 tin
CO,td/ha/ndm, tiong ting gidm 20,8% so véi mo
hinh BC. M6 hinh 1P5G phat thai thip hon 3,2%
so v6i mo hinh 3G3T. Phét thai KNK c¢6 xu hudng
gidm dan tu tiéu viing thugng (viing ngdp sdu, tinh
An Giang) xudng tiéu viing gitia dong bang (viing
ngap nong, tinh Cén Tho) va thdp nhat tai ti€u ving
ven bién (tinh Kién Giang).

Bang 3. Tong phat thai KNK quy ra don vi CO,td tai cic m6 hinh canh tac lta 3 vu

. o Phat thai KNK (tin CO,td/ha) . .
Co ciu Tinh Mo hinh Giam so v6i MH DPC (%)
Vu bX Vu HT VuTPb | Cdndm
bC 4,52° 5,59 6,97* 17,1
. 1P5G 3,32 4,51° 5,17 13,0 23,8
3lta | AnGiang
3G3T 3,26° 4,73° 5,32 13,3 22,0
CV (%) 11,3 11,4 15,0
bC 4,90* 4,47 6,26 15,6
. 1P5G 3,25 3,71° 5,07 12,0 23,1
3 lta Can Tho
3G3T 3,14° 3,83 5,44¢ 12,4 20,6
CV (%) 9,6 10,0
bC 2,70 3,47 5,73 11,9
i . 1P5G 1,88 2,75 4,54 9,2 22,9
31laa | Kién Giang
3G3T 1,82° 3,03¢ 4,76 9,6 19,3
CV (%) 97 11,1 122

Ghi chii: Céc s6 trung binh khdc nhau chit cdi theo sau (a, b, ¢) trong cting mot cot thi sy sai khdc c6 y nghia thong

ké (p < 0,05) qua phép thii LSD, ..

Hinh 1 cho thdy lugng phat thai KNK c6 su
khac nhau gitia 3 vy, vu TP ¢6 mtic d6 phat thai
cao nhit, ké dén 1a vu HT, thdp nhat 1a vu BX.
Nguyén nhén cht yéu la do tang phét thai CH,, con
su bién dong trong phat thdi N,O khong dang ké
vi N,O déng gop rit nhd vao tiém ning gay dm lén
toan cau néu quy tat ca sy phét thdi CH, va N,O
sang don vi CO, tuong duong. D6i véi vu HT, thoi
gian chuyén vu DX sang vu HT tuong d6i ngin
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(18 - 23 ngay) dan dén lugng rom ra dugc cay vui
sau thu hoach chua kip phén huy hoan toan va tiép
tuc dugc phan huy ki khi trong thoi gian dau cua
vu HT. Nén nhiét d¢ trong vu HT ciing cao hon
so v6i vu TD dan dén nhiét do dat cing cao hon
va thich hgp cho cac vi sinh vat sinh mé tan trong
dat hoat dong, dong thoi cling lam tdng toc do boc
thodt hoi mit 14 kéo theo dong khi CH, qua than,
14 phat thai vao khong khi cao. Déi véi vu TD, do
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ndm trong mia mua nén viéc xiét nudc gdp kho
khan, s6 lan xiét nudc va do sau xiét nudc déu giam
so v6i vu HT va DX (Hinh 2). Nhu véy, su tang

CT 3G3T

phat thai CH, trong vu HT va TD la do ting qua
trinh phéan giai cac-bon trong mdi trudng ki khi
(ruong ngap nudc).

-..En. Vu DX
-=®=--VuHT
—0— VuTD

Hinh 1. Phat thai KNK (tan CO,td/ha/vu) tai cic mo hinh canh tac lda

3.2. Phén tich m{t s6 yéu t6 anh hudng téi phat
thai KNK tai cdic m6 hinh canh tac lua

3.2.1. Anh huéng ciia ky thudt qudn ly nudc doi
véi phdt thdi khi mé tan (CH,) tai cdc mé hinh
canh tdc lita

So sdnh cudng do phét thdi CH, gifta 3 m6 hinh
cho thdy, su phat thai tai cic m6 hinh 1P5G va 3G3T
thap hon c6 y nghia so v6i mé hinh BC. Phan tich méi
quan h¢ gitia myc nu6c va cidng do phat thai CH, tai
cdc 1an thu mau khi 6 cd 3 md hinh DC, 1P5G va 3G3T
trong 3 vu cho thdy c6 su tuong quan gitia muc nuGc
va phét thai CH, (Hinh 2, Hinh 3). Két qua nghién ctu

bC 1P5G3G3T‘ BC 1P5G3G3T BC 1P5G3G3T

An Giang Cén Tho
@VuDX ZVuHT OVuTD

Hinh 2. S6 dot xiét nudc tai cac rudng
mo hinh trong 3 vu

trong cac mo hinh phtt hop véi xu hudéng cac nghién
ctiu trudc day clia cac tac gia Pandey va cong tac vién
(2014); Linquist va cdng tac vién (2015); Weiwei va
cong tac vién (2015); Oo va cong tac vién (2018) chi
10, ché do nudc trong rudng anh hudng rod rét dén su
phat thai CH4. Rudng ngap thuong xuyén, muc nudc
trong rudng cao, thoi gian ngap kéo dai phat thai CH4
cao hon so véi rudng it ngap, muc nudc trong rudng
thdp hodc rudng cé thuc hién rut nudc trong vu do cac
rudng nay khong thé duy tri méi trudng ki khi nghiém
ngit cho céc vi sinh vit sinh mé tan hoat dong. Ap
dung tuéi uét - kho xen ké lam giam phat thai CH4 tu
24 dén 93% so véi rudng ngap lién tuc.

Cin The
30
eDC CH4
m 1P5G_CH4
2 A3G3T CH4
&b
T
; R2=0.5952
R2=10.642
@)
o0 R2=0.5381
E
20 20

-5
Muc nuée (cm)

Hinh 3. Méi tuong quan gitta muc nudc ruong

v6i cuong do phat thai khi CH, qua cac lan quan trac
tai cdc md hinh thudc tinh Can Tho
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3.2.2. Méi quan hé giiia phdan bén va phdt thdi
N,O tai cdc mé hinh canh tdc liia bén viing trén
cocdu 3 vu

Viéc sti dung it phan dam hon tai cic m6 hinh
1P5G va 3G3T da dan t6i hiéu qua gidm phat thai
N,O so v6i cic m6 hinh DC. Trung binh, lugng
phan bon st dung tai cac mo hinh 1P5G va 3G3T
lan lugt thap hon 21% va 19% so véi cac mo hinh

150

| -

30

An Giang Can The

DC (Hinh 4). Nguyén nhén do qua trinh nay bi anh
hudng manh mé bai cac yéu t6 nhiét do, d6 dm dat
va phan bon (Guo and Zhou, 2007). Khi N,O phat
thai ti moi trudng dat lua l1a san phdm trung gian
va dugc hinh thanh tit qua trinh nitrat hod (trong
diéu kién hi€u khi (6xy hod)) va qua trinh phan
nitrat hoa (trong diéu kién ban ki khi (kht)).
PC_Phan bén
4 IP5G_Phén bon
E=mmm 3G3T_Phan bon
% woeile DC_Gibng

@ 1P5G_Gibng
sl 3G3T Gidng

Kién Giang

Hinh 4. Trung binh lugng phén bén va giong st dung tai cac ruong moé hinh trong 3 vu

3.2.3. Méi quan hé giiia lugng giong véi phdt thdi
CH, tgi cdc mé hinh canh tdc lia

Khi CH, phat thai tlf cdc cdnh dong lda ra moi
truong bén ngoai (khi quyén) qua 3 con dudng: 1)
su khuéch tan qua tdng nudc ngap do chénh léch
noéng do; 2) dudi dang cac bong khi khi cé su tac
dong co hoc lén tdng mat rudng; 3) thong qua than
va hé théng mo khi cua cay lua (Cai et al., 2000;
Jianping and Chaodong, 2007). Hau hét cac nghién
ctiu déu cho rang, hon 90% lugng khi CH, phat thai
trong mua vu thong qua hé théng mo khi cua cay
lta. Do vay, vé mdt ly thuyét, mat do cay cang cao
thi t6c do phat thai cang 16n. Tuy nhién, hién tai cé
rat it nghién ctiu tap trung danh gia vé yéu t6 nay.
Cac nghién ctu ciing nhin nhan & moét khia canh
khac dang luu y d6 la mat do cay cang cao thi sinh
khoi cay (goc ra, than) cang 16n va su tra lai vat
chat cho dat cing cang 16n khi dugc cay vii xuéng
rudng. Thanh phén trong goc ra, rom chu yéu la
C hiiu co, day la ngudn co chat cho cac vi sinh vat
sinh mé tan chuyén hoa thanh CH,, do vay dan
tdi viéc phat thai CH, cho vu tiép theo sé cao hon
(Horwath, 2011). Nhu vay, c6 thé coi viéc sti dung
nhiéu giong dan dén mat do sa day hon, mat do
cay tréong cao hon c6 thé 1a mot nguyén nhan quan
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trong dan dén viéc phét thai CH, tai cic mo6 hinh
PC cao hon so véi cdc mo hinh 1P5G va 3G3T. Cu
thé, lugng giong st dung trung binh ctia cac mo
hinh 1P5G va 3G3T l4n lugt thap hon 40% va 29%
so v6i mo hinh BC (Hinh 4).

3.2.4. So sdanh két qud do dac ciia nhiém vy véi
mot s6 nghién ciiu khdc da dugc thuc hién trén
viing nghién ciiu

Nghién ctiu ctia Huynh Quang Tin va cdng tac
vién (2012) vé phat tai tinh An Giang cho thdy, tai
mo hinh DC phét thai & muc 252,2 kg CH,/ha/vy;
tai cdc mo hinh canh tac lua giam phat thai KNK (ap
dung ki thuat uét - kho xen ké va quan ly phan dam
bing so mau l4) phat thai 6 muc 172,6 kg CH,/ha/vuy.
Nhu vay, tai tinh An Giang, mtc phat thai tai mo
hinh BC va m6 hinh canh tac la bén viing trong
nghién ciu ctia Huynh Quang Tin va cdng tac
vién (2012) cao hon lan luot 43,4% va 34,4% so
v6ikét qua do dac cia nghién ctiu nay. Nam 2018,
Thi va cong tac vién (2018) da cong bo két qua do
dac phat thai KNK trong cidc mua vu tai cac tiéu
vung sinh thdi néng nghiép khac nhau ctia viing
DBSCL. Két qua do dac phat thai KNK cua Thi va
cdng tac vién (2018) ciing cho thiy, su bién dong
gitia cac tinh, cdc ti€u vung sinh thai va gitia cac
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mua vu va da phén 1a cao hon so v6i két qua do
dac ctia nhiém vu khi so sanh v6i mé hinh truyén
thong. Mot s6 két qua do dac cia nhom nghién
ctiu Thi va cong tac vién (2018) c6 do tuong dong
khé cao v6ikét qua ctia bai viét nhu két qua do dac
trong cac vu HT tai An Giang (léch 0%), vu bX
tai Can Tho (léch 2,1%), vu TD tai can Tho (léch
0,4%), vu TD tai Kién Giang (léch 12,9%). Dang
luu y, so sanh két qua do dac trén cac mo hinh
canh tdc truyén thong trong bai viét nay véi mot
s0 cong trinh nghién ctiu khdc cho thdy mtc do
chénh léch giam dan theo thoi gian tai méc thoi
diém thuc hién nhiém vu (cdc vu muia nam 2020).
biéu nay mot lan ntia cho thdy trinh d¢ canh tac
lta ctia ngudi dan da dugc nang cao lén mot cach
ro rang. Nhu véy, viéc sai khdc gitia cac két qua
nghién ctiu nay c6 thé do sy khac biét ctia cac yéu
t6 thoi tiét, khi héu tai cac thoi di€ém nghién ctiu
khac nhau, do yéu t6 dét dai, thé nhudng do khac
vé vi tri nghién ctiu, va dac biét la ky thuat canh
tac c6 su khac nhau theo ky thuat ap dung va thay
déi theo thai gian.

IV.KET LUAN

Miic phat thai ctia cic mo hinh 1P5G dao dong
ti 9,2 - 13,0 tan CO,td/ha/ndm, trung binh & mtic
11,4 tin CO,td/ha/ndm, gidm 23,3% so v6i mo
hinh canh tdc theo truyén thong nguoi dan. Mitic
phat thai ctia cac m6 hinh 3G3T dao dong tii 9,6 -
13,3 tdn CO,td/ha/nam, trung binh & mtic 11,8 tin
CO,td/ha/nam, gidm 20,8% so véi mo hinh DC.
Cac mo hinh canh tac 1P5G va 3G3T déu cho thay
su giam phat thai c6 y nghia so v6i mo hinh canh
tac theo truyén théng ngudi dan. So véi moé hinh
3G3T, mtc phat thai trung binh ctia cdc m6 hinh
1P5G thép hon 3,2%. Nhu vay canh tac lta theo ky
thuat 1P5G mang lai hiéu qué cit gidam KNK cao
nhat.

Két qua cit gidm hiéu qua phat thai KNK ti cac
mo hinh 3G3T, dac biét tt cdc mo6 hinh 1P5G do da
ap dung chinh xac va khoa hoc cac ky thuat quan ly
nudc uét - kho xen ké, giam stt dung phan bon va
giéng theo quy trinh huéng dan ctia du an VnSAT.
CH, la nguén phat thai chinh trong canh tdc lua
nudc do vay viéc tang cuong ap dung quan ly nudc
U6t - kho xen ké la mot trong nhiing yéu t6 quan
trong nhat dan dén hiéu qua giam phat thai KNK
ti cdc mo hinh canh tac Iaa bén viing.

LOICAM ON

Bai viét trén 1a mot hgp phan trong nhiém vu:
"Po dac va danh gia phat thai khi gay hiéu ting nha
kinh trong cac mo hinh canh tac lta bén viing tai
dong bang Song Cuiu Long (thudc chuong trinh hd
trg ky thuét cho du an chuyén d6i nong nghiép bén
viing viét namVnSAT)" dugc B Nong nghiép va
Phat trién Nong thon giao cho Vién Moi trudng
Nong nghiép cht tri va thuc hién. Nhom tac gia xin
bay to 161 cdm on chan thanh dén Bo Nong nghiép
va Phét trién néng thon, Ban Quén ly du dn VnSAT
da tao diéu kién cho nhom tac gia dugc thuc hién
bai viét nay.
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Assessment of the effectiveness of GHG emission reduction by applying one-must plus
five-decrease and three-decrease and three-increase techniques on three-crop rice
in some provinces in the Mekong Delta
Bui Thi Phuong Loan, Dinh Quang Hieu, Dang Anh Minh,
Cao Huong Giang, Luc Thi Thanh Them
Abstract

Study on measurement and assessment of greenhouse gas (GHG) emissions in sustainable rice farming models
according to techniques one-must plus five-decrease (1P5G) and three-decrease, three-increase (3G3T) was carried
out on three-crop rice farming land in 3 provinces including An Giang, Can Tho and Kien Giang in the Mekong
Delta. The results showed that 1P5G and 3G3T farming models effectively reduced GHG emissions compared to
the conventional farming models. The 1P5G model had a higher GHG emission reduction efficiency than the 3G3T
model. Specifically, the average emission in 1P5G models was 11.4 tons CO2eq/ha/year and in 3G3T models were
11.8 tons CO2eq/ha/year, which was reduced by 23.3% and 20.8% of total annual GHG emissions in comparison
to the conventional models, respectively. When applying 1P5G and 3G3T techniques, farmers have increased the
implementation of Alternative Wetting and Drying (AWD), reducing the amount of used fertilizers and seeds. These
practices are the main reason for the effective GHG emission reduction from the 1P5G and 3G3T models.

Keywords: Rice cultivation, one-must plus five-decrease and three-decrease, three-increase, alternate wetting and
drying
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PHAN TICH TAP QUAN CANH TAC CAM VA PE XUAT MO HINH TUGI
KET HOP PHAN BON CHO PHAT TRIEN CAM TAI HUNG YEN
Ha Thi Quyén', Duong Thi Kim Thu?, Nguyén Gia Vugng?,
Hoang Thi Na?, Tran Van Lam’, Chu Duc Ha"
TOM TAT
Canh tac cam bén viing dugc xem 1a mét trong nhiing chién lugc phat trién néng nghiép quan trong ctia tinh
Hung Yén. Trong nghién ctiu nay, tdp quan canh tac cam tai tinh Hung Yén da dugc diéu tra. Két qua cho théy
phén 16n cac ho trong cam déu st dung ngudn nudc mit hodc két hgp nudec mat va nudec ngdm dé tudi cam bing
phuong thtic tudi tran di goc gy thét thoat nudc, x6i mon goc, riia troi phan bon. T cac két qua diéu tra tap tinh
canh tdc, mo hinh tudi nudc hgp ly bing phuong thiic tudi nho giot quin quanh gdc cay két hgp cham phan tu
dong da dugc dé xuét nham ap dung tai viing trong cam tdp trung cuia Hung Yén. Theo d6, mo hinh nay dam bao
d6 &m dugc phan b6 déu trong tang dat canh tac, tiét kiém nudc tudi va phan bén, khic phuc dugc hién tugng ria
troi dat va phan bon, gidm chi phi nhin cong lao dong. K&t qua ctia nghién ctiu nay da cung cip nhiing dan liéu

quan trong nhdm tiép tuc trién khai m& rong moé hinh canh téc cam tién tién cho céc khu vuc khéc.
T khoa: Cam, tudi nho giot, canh tic, diéu tra, Hung Yén

I. DPAT VAN BE

Cam la mot trong nhiing loai qua chat lugng cao
cht lyc cua tinh Hung Yén. Phét trién san xudt cam
Hung Yén theo chudi gia tri va tp trung 1a mot trong
nhiing dinh huéng chinh, hoa chung véi dinh huéng
phat trién ciy dn qué cta tinh (S6 Nong nghiép va
Phét trién nong thon tinh Hung Yén, 2017). Cu thé,
cam Hung Yén da c6 mit tai 8/10 huyén, thanh pho
truc thudc tinh, phan b thanh 70 viing san xuét tap
trung (t6ng dién tich hon 1.800 ha), v6i san lugng
dat trén 32.000 tdn qua/ndm (S6 Nong nghiép va
Phat trién nong thon tinh Hung Yén, 2020). Thong
thudng, chu trinh phat trién ctia cdy cam Hung Yén
chia lam ba giai doan, kién thié€t (tli 1 - 3 ndm ti khi
trong), kinh doanh (tti nam thi 4 trg di va c6 thé kéo
dai 10 - 15 ndm) va gia cdi (Trung tim Khuyén nong
tinh Hung Yén, 2019). Vi vdy, trong qud trinh canh
tac cay cam, ché& d¢ tudi nudc va bon phan ludn dugce
chu trong trong thoi ky kinh doanh dé mang lai t&i
da hiéu qua.

Xu hudng phat trién san xudt nong nghiép theo
huéng bén viing, ting pho bién d6i khi hau, doi hoi
giai quyét bai toan vé sti dung nudc hiéu qua trong
ndng nghiép ngay cang dugc quan tam. D€ déi pho
V6l su giam st ngudn nude tudi, cac ky thuat tudi
phun mua va nho giot da dugc nghién ctiu va ap dung
thanh cong doi véi cay trong can, tii d6 thay thé cho
cac phuong phép tuéi tay truyén thong (FAO, 2017).

Mot s6 mo hinh tudi tiét kiém da duge ap dung cho
cay cam thoi ky kinh doanh & mot s6 dia phuong nhu
Cao Phong - Hoa Binh (Pang Minh Tuyén, 2012),
Pht Quy - Nghé An (V6 Van S¥, 2016), cho thay hiéu
qua trong quan ly nudc, giai phong cong lao dong,
gidm yéu t6 d4u vao nhung van ddm bao nang sudt
va chat lugng qua cam so v6i phuong phap tudi tran
truyén thong. Déac biét, tudi hop ly két hgp bon phan
la giai phap khong chi gitp tiét kiém nudc va phan
bén ma con gitip gidm chi phi san xuét, quan ly rti ro,
sau bénh va han han, tlii d6 nang cao gia tri céy trong
(Nguyén Gia Vugng va Pham Thi Phuong Thao,
2020). Tuy nhién, chua c6 ghi nhan nao vé ap dung ky
thuat canh tac nay trén cac mé hinh cam Hung Yén.

Trong nghién ctiu nay, mot s6 dac diém trong tap
quan canh tac cam (b6 tri dong rudng, nguén nudc
tudi, hinh thic tudi, hinh thic bén phéan) ctia nguoi
dan tinh Hung Yén da dugc diéu tra. Két qua diéu tra
la co s& dé xuat mo hinh tuéi nude hgp ly két hgp bon
phén ty dong véi nhiing vu diém vugt trdi so véi cac
phuong thtic tudi va bon phan khac, phtt hgp véi tap
quan canh tac cam ctia ngudi dan trong tinh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Céc md hinh trong cam Hung Yén dién hinh
trong thoi ky kinh doanh tai 8 huyén/thanh pho

! Khoa Cong ngh¢ Nong nghiép, Truong Pai hoc Cong nghé, Pai hoc Quéc gia Ha No6i
2Vién Nudc, Tudi tiéu va Moi treong, Vién Khoa hoc Thuy loi Vigf:t Nam
3 Ban Quan 1y cac du an néng nghiép, Bo Nong nghiép va Phat trién ndng thon

* Tac gia chinh: E-mail: cd.ha@vnu.edu.vn
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